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ABSTRACT

The present study waes undertakean to test a hypothesis put
forward by Easterbrook (1959), which stated that a restriction or
narroving ia the range of cue utllization produced by lacrements in
drive level may either facilitate or impair intentional learning, but
will alweys impair incidental learning.

Forty imtroductory peychology students were used es Ss, ten
aggigned to each of the four conditions: control, experimentslly
induced fallure, two hour deprivetion of cigarettes from habitual
smokers, and the combination of fallure and deprivation. The
intentional learning task was to memorize the shapes of a serial list
of 1k geometrical figures of different colours to a criterion of one
correct anticipatory recital. The S8 were then tested for incidental
learning by matching the shapes of the figures with their coloure,
colour being the incidental cue.

Analyeis of variance revealed no significant effect of the

conditions on incildental or intentional learning.

1it
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CBAFTER I
THE PROBLEM

The psychologlcal literature of recent years seeme to have
been increasingly concerned with the possibility of reconciling the
extreme positions held by contimuity and discontimuity theories of
learning, Erumer, Matter, and Papenek (1955) hold that the difference
between the two positions can be reduced to & question about the range
of cuee to which the subject (8) is responding in a given eituation,
and question the mecessity for any theory of learaing to take an
axiomatic position on this fssue. It is considered, rather, as an
importent empiricel question. The authors relste "breasdth of
learning” to both over-motivation and overlearning.

Essterbrook (1959) states that the concept "range of cue
utilization" can account for the different degrees of contimmity of
learning and for the different amounts of latent learning that bave
been observed by various workers. He atunpt.a a gommlizatim baged
on this concept to recomoile the controversy concerning emotion and
the organization of behavior.

v The preeent study proposes to test the hypothesis put forth by
Easterbrook (1959) thet emotiomal arousal acts consistently to reduce .
the range of ouesutlat an orgenism uses, and that the reduction in
renge of cue utilization influences action in ways that are either
organizing or disorganizing, depending on the behavlor concerned.
Specifically, Easterbrook hypotheelzes that the restriction in the
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range of cue use produced by incremeats in drive level may facilitate
or impair the learning of relevant cues, depending on the complexity
of theee cmes, but will always impalr the learning of peripheral,

irrelevant cues.
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CHAPTER II
A SURVEY OF THE LITERATURE

‘ The Theoretical Aspects 7

The classical reinforcement theorists (e.g., Hull, 1943)
assume behavior to be determined primerily by gemerel, non-specific
drive state D and a variety of learnsd (slir) and ualearaned (sir)
reactive or asscclative tendencies. This relationship is considered
to be multiplicative, in that drive D combines with any reactive
tendency in a multiplicative fashion to yleld a response-determining
resultant, excitatory potential, eEr. The relationship is stated in
the equations sfr = D x sHr for learmed asnaémtiw tendencies (habit
strengthe), and sir = D x sUr for unlearned assoclative tendencies.
In this system, since D 1s simply & numerical multiplicative factor,
it cannot determine the direction of bebavior. The directive
functions are to be found in the reactive tendencles of the organiem.
Moreover, drive D, as & non-specific gctimtar, has oaly the one
mltiplicative function, irvespective of its source. A second mein
point iz that learning is represented by habit #trength (sEr), and
performance 1s dsternined by excitatory potential, sEr.

Brown (1961) outlines the practical implications of the
reinforcement theory. The theory implies that any motivational
veriable can, within annpaaiﬂad limite, be aubgtitnt@é. for another,
since the drive D provided by each is identical. A response can thus
be elicited by the same or similar etimmli under different motivetional

3
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conditione, such ae food, water, or sex deprivation, In principle,
the response R sould be either learned or uslearned, eince both kinde
are affected by 1 1o the wvawe way, The asctusl response elicited in
determined by the hypotheticel amevocistive tendencies fupctioning 1a
combinatlon with bdoth Interssl and external stimmli,

A second implication is that varistions 1n the atrength of
produced by changing the amount of drive should ordinerily alter the
quantitative but not the gualitative festures of the response.
Increseing drive D shonld lnereass gpeed, amplituie, fregquency, sond
20 on, of the response H, but the direction of R should remmin
unsltered. Poeitive resulte conld be expected only if the motivaticoel
variable doess not leed O merked changer in stimall, thet is, to a
mdification of cues to which R 1s sttsched in sdditiom to changes in
drive D, |

Thirdly, incresse in I, becsuse of its multiplicetive nature,
should enhance a wede variety of respouses, end a deoresse in D
should inhidit responses,

A fourth snd importent ssmunption 1s that performance will
be inhibited by sn Increase in drive U whenever the remctive
tondencies corresponding to Wﬁt responser are stronger thas
thoss corresponding to correct reactione., In thie case, & lovering
of D would m’bl: tend to improve performance, When performmnce
improves in this situation, it ie assuwed that an iscresce in D
incresses the absolute difference betwsen the strengthe of the correct
excitatory poteatisl E, snd the wesker, competing Ez. When the
correct hadit is domiment prior to as increase in D, and performsnce
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5
declines, it is assumed that other, incorrect dabite have dlsplaced the

correct ones at the top of the hierarchy of habits.

Spence (1948, 1956) has developed a theory of learning that
closely parallels Hull's conception. OSpence's multiplicative drive is
held to be a direct comsequence of deprivatiom, but such variables as
unconditioned stimmli and ehock affect drive indirectly via tbe
aucitation of an emotionsl reaponse. Since drive strength is taken
ae proportional to the vigour of this emotional yesponme, such
descriptively different factors ae mdividual differences in emotional
reactivity to stress, the numbey of prior‘ exposures o aversive
stimuli, and stimulus intensity cen all affect drive D and bence
yerformance. Gpence further departe from Hull in positing incentive
motivation K. As a behavior determinant, K 1s assumed to combine
with D in en additive menner, and like D, it therefore mmltiplies
reactive tendencies. K is a function of the magnitude of the reward,
the number of times rewarded, the:palatadbllity of the reward, the
length of the reeponse chbain, and, perhaps, the time interval between
the initiatlon of the responee and the receipt of the incentive.

K is the consequent of the cccursnce ei‘ a claeeieglly conditioned
partial consummatory goal response, rg. The responses in anticipation
of reward provide the motivational inorement, K. (Brown, 1961).

At the opposite pole to the reinforcement theorlets are those
who hold that the manipulation of a motivatiocnal variable leads to
changes in the stimulug condlitione af_f&ct;va at the time performance
is measured. The altered stimull in turn assumedly affect behavior
through changes in musber, relative strengths, or kinds of
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agsociations between those stimmli and overt reactions. These are
known as the non-motivational or assoclative theories of the role of
motivational veriables. They make no reference to such a construct as
drive D, and in fact, several such writers suggest that the drive
construct might be superfluous, It remains a moot guestion, with
evidence supporting both contentions. |

Estes (1958) seems to have formulated the most explicit
asgoclative theory of the effects of motivational verlables. The
probability that a response will occur depends on the preportion of
the stimlus elements in a situation that have been conditioned to the
response. In the case of a veriable such as food deprivation, the
internal drive stimull aesume an lmportant role. Increases in
deprivation time result in an iucrease in the probability of occurence
of a drive stimmlus, and a decrease in the probability of occurence of
stimull characteristic of satiation. The theory specifies that if
training is cerried ocut at a single level of deprivation, asymptotic
performance will be higher the more severe the deprivation. However,
if training 1s ca?ried out at a moderats deprivation level, performance
should become worse 1f deprivation is suddenly enhanced, since an
increase in deprivation will assumedly change the drive-stlmulus
camplex by Introducing new elements not previously associated with the
response. It is also predicted that if a single group 1s trained at
several deprivation levels, performance should vary with deprivation
if behavior on a}l. trials is counted, but not if those trials on which

competing regponses occur are eliminated.
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Review of Relevant Material

The continuity hypothesis, referred tc in e previous sectlon,
is a theorem derived from stimulus-response reinforcement theory.
Bruner, Matter, and Papenek (1955) question whether it is necessary to
assume that reinforcement operates to etrengthen response tendencles
to all discrimin able cues present in & given eitueticn. The authors
argue that rats in a Jumping-stand situation lesarn more rapidly to
respond to cues close to the botitom of the card, near the edge to
vhich they are Jumping (e.g. Ehrenfreund, 1948), and that a “set" to
attend to certain kinds of objects or events in ths environment vleac'w
to faster and better identification and learning of these than of
go-called incidental material, although both kinds of materials are
impingeing on the organism's sensory apparatus. In support, the
suthors cite worke by Chapman (1932) and Postman and Senders (1946)
and others. - ,

. The iiscpntihuity hypothesls seems to be attached to cognitive
theory, and holds that an organism responds 1ln terme of one cue, or
that the effective renge of cues comprises only one set of discriminable
cuee at a time, or maybe two sets of cues in the event that the
organism is entertalning a couple of hypotheses simltanecusly.

Bruner et al. (1955) argue that the presence of a "hypothesis" or
systemetic reeponse tendency, does not necessarlily limlt, or blind,

the orgsiifm to all else. There is an lmposing array of evidence
indicating that while responding to one feature of a eitustion, animals
learn others of the situation. BSuch latent learaing is demonstrated in

 the Chapmen {1932) end Postman and Senders (1946) studles, where
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&
adimals do seem to pick up features of the stimulus to which they have
not been set, and learning of materials does occur vithout a set to
learn, and in many other works on transfer, cue reversal, and so on.
Bruner et al. argue that to hold the one-cue-at-a~-time position 1s to
deny that there can be enything approximating & "general get"” or ,
"looking e!.rouud” behevior, a highly restrictive premise for a cognitive
theory of learning.

Bruner et al, consider the critical question to be "what
determines breedth of learning or the range of cues about which the
organism picke up information in the course of a perticular learning
sequence?” The authors feel that the answers to this gueetion would
increase thg richnees of elther the cognitive or reinforcement theory
kof‘ learning.

Tolman, in hie paper "Cognitive Meps in Rats and Men" (1948),
states that one of the determinants of a droad or & narrow map is the
range of cuer utilized by an organism durlng cognitive acquisition,
end one of the cand.ttiana affecting the range of cuee appeers to be
motﬁ.mtienal 1evel, Tolman suggests that excesslve motivation or
fruetmt:;m narrows the cognitive map, l.e., reduces the breadth of
learning. Thistlethwaite (1951) reviewed the literaturs regarding
latent learning, and concluded "the stronger the drive, the poorer the
irrelevant-incentive learning”. Melton (1950) reached much the seme
conclusion in his review of the literature. Johnson (1952) has
demonstrayed that the &eme of learning of the position of an
irrelevant reward depends upon the strength of the drive conditions

operative during learming. Animels run in a T maze vhile moderately
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9
thirsty and- satiated for food learned the position of the food better
than animale which were satiated for food but extremely thirsty. The
Johneon experiments seem to confirm the gemralizationﬁ of Melton and
Thistlethwaite, above, since only drive level was systematically
varied.

Another source of evidence for the positlon posited by Bruner
et al,, breadth of learning, comes from studies of incidental learning
and "incldental attention” under conditicns of increased lncentive,
Bahrick {(1954) has shown that while intentional learning vas faster
when the incentive given his Th human subjects {88) wae increased, the
amount of incidental learning decressed. Simil-~lv; Balrick, Fitts,
and Rankin (1952) heve shown that an increase in incentive leads to a
higher degree of aa).ecti‘m attentlon for those parte of a complex task
that 58 interpret as more importeant, with a concomitant tendency to

pay less attention to other features of the situation,

Review of Specifically Pertinent Literature

The concept "range of cue utilization" ie defined by
Easterbrook (1959) as "the totel number of envirommentael cues in any
eituation that an orgenlsm observes, mintains an orientation towards,
responds to, or associates with a response”. The range of cue
utilization is sald to have shrunk when the use of peripheral
(occesionally or pertially relevent) cues has been reduced, although
the use of central or lumediately relevant cues has been maintained.
Such a change is associated with improvement of central‘ performance,
or with the maintenance of proficiency under stress (Easterbrook, 1359).

The range of cuwe utilization is paid to have fallen whea the amount of
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incidental learning hees been reduced, although taek learning has
remained constent or been improved (e.g., Aborn, 1953; Bahrick et al.,
19%2; Behrick, 1954; Bruner et al., 1955).

Eagterbdrook notes that im each of these studles, and in others,
shrinkage or reduction in the range of cue utilizetion was found to
have been associated vith en increase in drive level, Easterbrook
concludes that "vwhen the direction of behavior is constant, increase in
drive is associated with e reduction in the range of cue use". This
restriction may facllitate or impeir the learaning of relevant cues,
depending on the complexity of these cuee, but will always impair the
learning of peripheral or irrelevant cues (Kausler and Trapp, 1960).
Fasterbrook pointe out that with some tasks the reduction in range
improves performance since irrelevant cues are excluded, and drive
then becomes orgenlizing or motivating. In other tasks, however,
proficiency demandes the uee of a wide range of cuee, and drive then
becomes disorganizing. Thers seems to be an optimal range of cue
utilization for each task.

Ksusler and Trepp (1960) take exception to Fasterbrook's
generalization, These authors hold that he 1s referring to the
effects of general, emotionally-based drive D on cue utilization,
citing hie definition of drive:

The term drive.,.refers to a dimeneion of emotional arousal

or general covert excitement, the imnate respomse to a state

of biological deprivation or noxious stimulation, which

underlies or occurs simultaneocusly with overt action and

affects its strength and course.... (Easterbroock, 1959, p. 184)

Esusler and Trapp contend that Easterbrook cites as support

for his position studies that clearly do not manipulate generalized
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1
drive D, but rather manipulate motivational etates aroused dy specific
sets. One of these references i & e£tudy by Bahrick (1954) 1n which
motivation was augmented by finasnclal rewards for good performance.
Further, Kausler et al. (1960) cite an experiment by Bahrick, Fitte,
and Rankin (1952) which related motivation to perceptual motor
performance, and in which the motivation of the 100 'Ss was again
manipulated by financial inoentives. Finally, Kausler et al, (1960)
cite an experiment by Kausler, Trapp, and Brewer (1559) which
duplicated Behrick's (1954) study, except that motivation was provided
by a generalized drive, anxiety, instead of being manipulated by an
incentive-oriented met, monetary reward. Bahrick, using T 8a, found
that & high Incentlve group learned & serial list of geometric forms,
the relevent cues, more efficiently then a low incentive group.
However, the high incentive group displayed significantly lees incidental
learning than the low incentive group, the incidental or irrelevant cues
being the colours filling in the geametric forms. These results would
be predicted by S-R reinforcement theory end Easterboook's
generalizations.

However, the same experiment conducted by Kausler et al. (1959)
using general drive D, ylelded conflicting results, In thie study,
tvo separate experiments were performed. In the first, anxiety was
defined for 50 Ss by extrum‘ upper and lower acores on the Taylor
Manifest Anxiety Scale (MAS), and in the second study, anxiety vas
induced into 50 88 by intense age-imolfvmg instructione. In dboth
experimentas, the hi.gh drive groups did eignificantly better on the

intentional task (learning the meries of geometrical figures) than the
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low drive groups, aes found in the Bahrick study, but unlike that study,
no difference was found between the two groups on the incldental task
(learning the colours filliang in the formes). | |

Kausler and Trepp (1960) oite further support from Farber!s
(1.955), auertiqn that non-gentralized motives have Muat:m; or ,
associative aspects, but do not have dynamogenic (drive) properties.
Farber statess
The supposition that motivational verisbles have steering
(aseociative) properties as vell as energizing and reinforcing
(drive) properties does mot...lmply that the two kiuds of
properties are idemtical....The associative function of a
motive or any other veriable is identified in terms of its
tendency to elicit or facilitate a limited clase of responses
only. The drive function of & varisble ies demonstrated if:
(2) its presence emergiszes or intensifies indiscriminately
all reaction tendencies existing in & given situation; and/or
(b) ite elimimation or veduction in magnitude is reinforcing,
1.0., leade to the increased probability of reourrence, in
the seme situation, pf the reeponses preceding ite modification,
Motives, it 1s presumed, have both functions, and 1f a varijasble
clearly does not have both, its status as & motive is
questionable., (Farber, 1955, pp. 311-312). | |
On the basis of thie evidence, Eanusler and Trapp feel that this
tendency to equate motiveilonal states aroused by specific sete with
etates aroused by general drive D, as Easterbrook has doms, is open to
serious oriticlem. General drive D, such as anxiety and deprivation,
thus geexs to improve intentional learning, and at the seme time, due
to ite indiscriminate intensification of all reaction tendencies,
vould etrengthen the relatively weaker resction tendencies or habit
strengthe in the high drive group, thus bringing ite response
potential to a point comparable to that in the low drive group where
habit strength is stronger but drive level is weaker. Hence the groups

would not differ in incidental learning. On the other hand, incentive
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motivation such as moustary revard, tesk-oriented imstructions, or
soms other revard desired by the eublect, shomld Wm intentional
learning since such incentives would slicit particular, gosl-directed
responses, but should impeir incldental learning decuwse the
assoclative properties would uot energlzs irrelevast reamction
tendoncies (Esusler and Trepp, 1960).

Factors other than the induced smouat of either genersl or
epecific drive apparently effect lncidental lesyning, also, One of
these factors seems to be the positioning of the relewsat aad
irrelevant cues in the mtwﬁz. to be learmed, The ams:':ulth obtaioed by
Esusler st al. (1959), eited miut, Sleagreed vith resulte cbtained
by Stlversan (1954), and Eilvernsn eud Blitx (1556). In all of these
studies, the drive state used was general drive D, either m-a or
intrinsic enxioty, Xsusler et al. 414 not cbtein the decreese in
incidental leayning that Silversan aad Silvermen snd Blitz obtained.
It appears that the important differences smong these studies lies in
the placemsnt of the cues. In the Esusler et al. study, tbe
irrelevant cues were contalued within the relevant cuse: the colours
(irrelevant cues) filled the geometrical figures (relevant cuea), tiue
assuring closs spatial and temporal proximity. Is the Silverman (195k)
study, the relevant ma‘ﬁﬁ visual while the irrelevant cues were
snditery, A third W% was used in the Bilvermen asd Blits
(1956) study, Heve, the irrelevant cuss, Wwo-digit sumbers, ocoupled
a different section aﬂt‘ » sexory drum openiag six centineters awey
Lm the relsvant cusH, 0CHSERSS syllables, ' Concelvedly, them, there
1s an interaction betveen level of drive aud cue positicn.
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Task difficulty seems to be another important factor in
incidental learning. Speilberger, Goodsteim, and Dehlstrom (1958)
found that the relationship betwsen anxisty level as defined by the
Taylor MAS and incldsntal leerning of Bender » Gestalt Test demigne
vas a function of the difficulty of the material to be learned. Easy
designe requiring little concentration allowed the 44 high-drive Sa to
perform at a higher level than the bh low-anxious Ss. On the diffioult
designs, however, the low-anxdous s did better than the high-anxious
Se. | |

Postman and Senders (1946) luvestigated the relationship
betwoen lancidentsl lesrning and the explicitness of instructions,
These authors had 350 8s read a story under the diverse conditions of
o 1nstm¢tionu, lnstructions for general comprehension, for sequence
of events, detall of content, detall of expression, and detail of
presentation. The writers found that learning varies systematicelly
with the explicitness of Inetructions. They concluded that explicit
instructions lead to an explicit set to learn, but that lack of
instructions can lead S to self-induce covert sets to leara. |
Furthermore, somws compensatory effects may occur, in that instructions
to learn specific dstall can lead & to emphasize general comprehension.
Winnick and Wasserman (1959) obtained similar results with 54 Sa.

Aborn (1953) studled the effects of experimentally induced
failure with ite consequent "ego threat” om intentional and incidental
learning, and on retentlon. Two groups of 20 Be each vere ilmstructed
to memorize colour plates, one group under threat, the other not
threatened with fallure., Another two groups of 20 8s each were given
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no instructions to memorize, one of these again with threat induced.

He found that threat had no iahibitory effect on those "set to leara",
but in the case of the incidental learning groups, the threatened ’
group produced significantly depressed memory scores. The alleviatlon
of threat resulted in scwe recovery., Combs and Taylor (1952) found
that mild degrees of threat increased the time required for their 50 Se
to complete a simple coding task, These authora hypotheeize that under
threat the perceptive field of the individual becomes restricted to the
area of the threat, resulting in compuleive or in aon-sdjustive
behavior. With his perceptive field narrowed, the individuel 1s
unable to select from hie perceptive field more adequate modee of
behavior. The greater the degree of threat perceived, the greateg

the reduction in perceptual range and thus of the ability to adapt.

The rate of stimmius presentetion seems to be another
tmportant variable. Neimark and Saltzmen (1953) found that a list of
two-digit unumbers, when presented to 60 Se with & two second time
interval between stimull pre‘agntat‘mr;a! 414 not result in any
significant difference between intentional and incldental learning
scores. However, when the stimuli were presented at three and six
second lntervals to similar groups of Ss, the scores for iatentional
learning were significantly higher than the incidental learning scores.
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CHAPTER TIX
Subjects
The subjects used in thiz study were students taken from the
introductory paycholagy courses of Assumption University. Students
in these coursesz are required, as & part of the curriculum, to take
part in research projects cerried out by the Psychology Depertment.
A queationnaire was circulated in the classes to determine which of
the students did or did not smoke, and of thome who d4id smoke, how
long they had been smoking and how heavily they smoked. On the basis
of the mnevwers glven, two groups of male students wére selected for
the experiment: & group who did not smoke and a second group who had
been smoking for at least one year and vho were then smoking al least
15 cigarettes per day. The two groups were further refined ian order
to achieve a degree of homogeneity in age range. Each of these groups
wag then randomly eplit in balf, one half of each group belng assigned
to an induced feilure group, the other half to a not-falled group.
Consequently, there were four groups of ten subjects each:
1. Control; non-emokers who were not failed.
2, Induced anxlety; non-smokers who were failed.
3. Deprived; smokers who were dsprived of cigarettes but not
failud. o
4, Deprived with induced snxiety; smokers both deprived of
clgarettes and failed.
16
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In order that & competition situation could be daveloped, and
to enhance the fallure conditions, the Ss were tested in pairs, one
from the not-failed group being paired with ons from the falled group.
The pairing was determined solely on the basis of which two Ss iwra
able to meet with the experimentor at the sams hour. Appointments for
testing were arranged by telephone and confirmed the evening before the
teet date. At that time the Bs were asked to participate in a aimple
experiment on poroeption. The gmkera were asked not to emoke for two
hours before the appointmeant hour. The importence of this vas
emphasized and, as far as le known, no £ 4id smoke during the
deprivation ianterval, o
_ All S8 used in this study were male, with a wean age of 20
years and a range of 18 to 22 years of age, with the exception of one
S who vae 28 years of age. The mean number of cigarettes consumed by
the smokers was 19 per day, with a range of 15 to 35 clgaretties.

Apparatus
The stimlus material consisted of two sets of geometrical

figures drawn on T& x 11 inch white cardboard. The figures vere
approximately one half inch in area, were centred on the cardboard,
and vers drawn vith standard drawing inks. ,
The first series of figures, the "preliminary set", was draWm
in vhite ink on white paper. This set of ten figures consisted of:
rectangle, triangle, dlamond, equare, circle, ellipee, perallelogram,
gemicirele, bexagon, and cone. These were presented to the Ss in

random order,
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The second series of geometrical figures, the "experimental
set”, was similar to the first, except that the lines were much wider
and were coloured. The fourteen figures in this set consisted of
seven different figurcs, there beling two figures of each kind. There
were seven different colours used in the drawing of these figures, two
figures being drawn In each colour. The series contalned: brown
diamond, blue semicircle, violet square, blue parallelogram, groen
rectangle, red triangle, black semicircle, orange rectangle, violet
circle, orange dlamond, red parallelogram, black square, green
triangle, and brown circle. Thie series of figures was presented to
all 8s in thie order without exceptlion, The order was so arranged
that two figures of the same form or two colours of the same hue did
not occur in sequence.

The stlmulus cerds werse presented to the 58 on a stendard
Gerbrand Tachietoscope, equipped with a timer adjustable to 1/100 sec.
The exposure mtsmi could be controlled manually or automatically.
The 1llumination in the tachistoscope was constant and could not be
altered. Thie factor, along with the high level of illumination in
the tachistoscope, and the 1/100 sec. upper limit on the exposure
interval, lead to the developement of the white figures on white paper
for the preliminary eset of figures. It was necessary for the experi-
mental procedure that the Ss' perceptual thresholds be lowered,

All the experimental tests were conducted in the same testing room. The
room was constantly illuminated by a ce iling light, the only light
source, since the room was located on an Inside wall and had no

wvindows,
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| Procedure

On arrival for the test, the Ss were given the following
instructions:

As you probably kanow, there ls a relationship between
perceptuel efficlency and scholastic ability. This is a
rather confused area, and our task is to attempt to sort

out some of the factors involved in it. In the first part

of the experiment, I am going to present some geomstirical
figures on the tachistoscope. Your task will be to simply
identify the figures, They will be presented at various
exposure intervels, begiuning with fast exposures and working
down to slower apeeds, in order to obtaln a basic speed at
which you can see them falirly easily.

The non-falled 5 wae then asked to take the first part of the
experiment, The figures were presented at exposure durations at which
he could easily identify the figures ( 6/100 to 9/100 sec.). He wae
made to fall once or twice by decreasing the exposure duration to a
sub~threshold lawl, in order to give an appearsnce of authenticity to
his partner, who was to be failed on this task. The figures were
presented rapidly and with a minimum of procedural elaboration. At
the end of the serles, E made approving comments regarding the fast
speed and efficiency of S's perception.

The 8 assigned 1o the induced failure group then took his turan.
The figures were presented at exposure intervales that were well below
thresheld (2/100 to 5/100 sec.). When S could not identify the figures,
E inguired about his health, how was he feeling now, and had he any eye
trouble. Falee norme were introduced, 1n that 5 was informed that the
expoeure interval wae at normal length, and that he should be able to
see the figure. E commented to the effect that the exposure would be

lengthened even more, and agked S5 1f he could see the figure now.

Each figure was exposed several times, E pretending after each
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exposure to slow the intervel more by manipulating the timer.
Eventually, S was allowed to identify the figure. ’The seme procedure
waes used for all tem figures. The time required for this procedure
wag much longer for the falled than for the non-falled 5, and the
procedure xmqh more elaborate.

The procedure was designed to induce & sense of well-being,
of confldence, in one 5. He passed the test easily. The other 8,
however, experienced difficulty with thie simple task, did not,
apparently, succeed in it, and would, presumsbly, feel anxious because
of this. His fallure in the presence of a classmate and the dlsapprowal
expressed by E would presumably enhance any feelings of anxiety and
loms of prestige, Feallure 1n any event is threatening and anxiety
arousing, and should be even more so for a college student, wbere
success and status depends on cpe's ability to learan, and where
academic abllity ls streseed,

The non-failed £ was at this time escorted to another room to
valt while the second part of the experiment was administersd to the
failed S, ,

At this point, the procedurs of the second part of the
experiment was outlined:

Now I am golng to show youw.a serles of fourteen geometrical
figures similar tc the onse you've Just eeen. You are to
memorize the eerles of figures. The first time you ses them,
Just name them as they appear. Starting with the second trial,
however, you are to name each figure before it appears. You
name 1t, then you'll see it, and so on., Do you understand?

The figures will be presented at the exposure duratiocn that we
established in the first part of the experiment. We will go
through this series uatil you have it memorized and can predict
every figure correctly. You should be able to learn this seriee

in seven or eight trials (false norme), which 1s about average,
welve found, for Assumption Students. Are you ready?
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The figures were then presented to 8 at a fixed exposure
duration of 1/10 sec., It was found during the pilot studies that this
wag the minimal exposure duratlion that permitted the perception of
colour. As the number of triale increassed, ¥ made such commente as
"you should be learning them by now, without so much gueesing", "you're
got doing ms well as you should be", "your score 1s below aversge”,
"how are you doing in sehpal”, end o on. As the number of trials
apppoached seven or eight, and passed this nunber, the number of the
coming trial was added to E's remarks. The norms of seven or eight
trisls to criterion were false; actually eleven or twelve trlals were
required. This procedure was designed to at least maintalin, if not
to increase, the drive state aroused lu the prelimipery part of the
experiment,

When the criterlon of one errorless recitation was reached,

S wae asked to a&;aurn to aspother room. The non-fadled S was brought
into the testing room. Then the failled & wae given finel Instructions.
He was asked if he had notliced whetber or not the figures were
coloursd. He was then instructed to match the figure with its proper
colour, using the matrix designed for this on the scoring sheet, He
vae egked to wait until E returned.

The same procedure was used with the ncn-failed S in the
second part of the experiment, except that he was glven the true norms
for the number of trials to criterion (eleven or twelve), and no
derogatory remerks were made to him, E's attitude and commente
tovward this group of Os was one of friendliness and Jocularity, in

eontrast to the serious and critical attitude directed toward the
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failed Se. The cards were exposed for the same duration of 1/10 sec.
ag for the falled Es.

The deprived smokers were either failed or passed on the
preliminary part of the experiment in the same way as the non-emokers.
The deprived Ss received aﬁditional instructions for the second part
of the experiment. After ascertaining that they had not smoked for
two hours, they were told thet the sooner the experiment wae
completed, the eooner they could hove a cigarette, and that thie
depended on the quality of their performance. They were informed that
the one who did best on the task would be rewarded with a package of
cigarettes, and that they were therefore in competition with each
other, Packages of cigmrettes, matches, and a well-filled ash tray
were consplcuous. E smoked in their presence, occasionally puffing
smoke in Ss' direction, and emoking up the room. E pointed out that
gince this wes & different task than'the preliminery one, they each had
an equal chance of winning the prize, and thet all one had to do was to
learn the series a little faster then the competitor. These additional
procedures, coupled with a two hour deprivation period, would, it was
hoped, induce & specific, incentive-oriented set. The reward was &
cigarette which would reliecve any physiological or psychological need
induced by the deprivation of & gratifying heblt, smoking., It was
hoped that the walue of the reward would be enhanced by the period of
degrivatian, by the sensory perception (eight ana~small) of an object
that vas desired by 8, and by the competitive situatlion. An increase
in the peychological valve of the reward should presumably lead to an

increase in the drive to obtain that reward, Other than these
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additional instructions, the smokers undervent the same sxperimental
procedures as the nan-smokera. ;

When the testing session was completed, and both Ss bhad matched
the colours with the flgures on the matrix, both Se were brought
together and the true nature of the cxperiment, and the procedures
employed, were explained, The Ss who haed been falled vere reassured
that thelr failure was not real, but had been deliberately and of
neceseity induced by E, through false norms and the menipuletlon of
the apparatue., Any questions asked by the 8s were angwered. Finally,
the Ss were thanked for their participation, and requested not to

discusas the experiment with anyone,
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CHAPTER IV
RESULTS

The date produced two measures of intentionel learning for
each 8: the number of trials to eriterion, T, and the total number of
errors, E, Incidental learning wae measured by the nunber of correct
colour-figure matches, C, made by S. Table 1 presents the mean
intentlonal and incidental learaing scores obtained under the four
experimental conditions.

TABIE 1

MEANS OF INTENTIORAL AND INCILERTAL LEARNING SCORES FOR FAILED
AND NOT-FAILED AND PEFRIVED AND NOT-DEFPRIVED GROUPS

Not Failed Failed
¢ T E ¢ T E
Not Deprived 5.3 10.h  50.k 3.5 1.6 55.5
Deprived k.1 10.6 50.35 3.7 12,7 57.9

The meen intentional end incidental learning scores presented
in Table 1 indicate that experimentally induced fallure and deprivation
affected both intentional and incldental learning to a slight degree.
Both of the falled groups show a slight increment in incidental
learning and & decrement or mpuima% of intentional learnlng over
the control group, the not-falled, not-deprived group. The deprived
groupe also show & slight lncremeni in incidental learning, but only
in the group which received both failure and deprivation was there a

eh
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decrement in intentiocsal learning in comparison to the control group.
The group receiving deprivation conditions alone did not show any
decrement in intentlonal learning, the mean number of trials and
errors being the eawe as those for the control group. Incidental
learning showed a steady increase from the control through the failed,
failed-deprived, and deprived groups. Intentionnl learning showed &
progressive impairment from the control through the deprived, falled,
and failed-deprived groupe. Figure 1 deplots the effects of the four
experimental conditions on incidentel leerning, and figures 2 and 3
the effects on intentional Mming, the number of triale to criterion

and the total number of errors, respectively,

h,g.‘

g b.G =~ ~ -
'g g 5*5". ‘ /
f: a ) .
g 0
g -
§ — — ——~ Deprived
’ ————— Hot-Deprived

Ol 1 3

F&gci:;e Failure

| Fig. 1 The effect of deprivetion and non-deprivation
and failure and non-fallure conditions on incidental learning.
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Fig., 2, The effect of deprivation and non-deprivation
and of fallure and non-fallure on intentional learning in terms of
numbey of trials to oriterion.
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Fig. 3. The effect of deprivation and non-deprivation
and of failure and non-failure on intentional learning in terms of
number of errors.
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In order to assess the effects of the four experimeatal

conditions, a two by two analysie of variance vas performed, and 1s

ghown in Teble 2, An F of 4.08 is required for the .05 level.

TABLE 2

ARALYSIS OF VARIANCE FOR INCIDENTAL LEARNING

Source Bum of Squaxee df F
Deprivation (D) 2.5 1 1.5108
Failuve (F) 0.1 1 0.060h
Px ¥ 0,9 1 0.5432

| Total 63.1 39

‘ The analysis indicated that incidental learning was not v
significantly affected by any of the experimental conditions. Tables
5 and & present the enalyeie of varisnce for the intentional learning

IeaBuUres,

TABLE >

ANALYSIS OF VARIANCE FOR INTENTIONAL LEARNING
IN TERMS OF TRIALS TO CRITERION

Source Sum of Squares d4f o F
Deprivation (D) h,225 10,3643
Failure (F) 27.225 12,3486
Dx¥F 2.025 1 0.1747
Within 417.300 36
Total 450,775 39
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TABLE &

ANALYSIS OF VARIANCE FOR INTENTIORAL LEARNING
IN TERMS OF NUMBER OF ERRORS

Source Sun o‘f‘ Squares 4f F

Deprivation (D) 13.00 1 0.0286
Failure (F) ho3.25 1 0.8sk
DxF 15.80 10,0322
Within 17587.90 36
Total 18019.95 39

Neither the number of trials to criterion mor the total
number of errors were affected by deprivation or failure to any
significant degree. «
~ An analyels of covariance was atteumpted in order to adjust for
the possible effect on incldentel learning of the increased number of
triales required to reach criterion under the experimental conditions.
The result, however, further reduced the F ratios, as seen in Table 5.

‘PABLE 5

ANALYSIS OF COVARIANCE FOR INCIDENTAL LEARNING
ADJUSTED FOR NUMBER OF TRIALS 10 CRITERION

Bource Sum of Bquares af ¥
Deprivation (D) 0.0 1 0.0
Feilure (F) 0.0 1 0.0
Dx ¥ 3,52 1 2.0840
Within 59.11 35
Totel .63 38
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Table 6 presents the analysis of covariance for incidental

learning in terms of the total number of errore to criterionm,

TABLE 6

ANALYS8IS OF COVARIANCE FOR INCIDENTAL LEARNING
AIJUSTED FOR NUMBER OF ERRORS

i

Source Suam ef’squama ar ¥
Deprivation (D) -0.0k 1 =0,02h1
Feilure (F) 0,008 1 0,00k8
Dx ¥ h,e12 1 2.5358
Within 58,13 35
Total 62.31 38

In this stndx; then, neither experimentelly induced failure,
nor the deprivetion of cigarettes and the reward of cigarettes to
deprived emokers, nor the combination of both of these conditilons,
had sny significent effect on either incidental or intentional

learning.
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CHAPTER V
DISCUSSION

The results of this study are contrary to those expected on a
theoreticel basis (e.g., Brown, 1961; Easterbroock, 1959; Hull, 1943),
and in terms of studies cited in earlier chapters (e.g., Bahrick, 1952;
Bruner et al,, 1955; Kausler et al., 1959). It was predicted on the
basis of the results obtained by Kausler et sl. (1959) that incidental
iearning would become impaired as the range of cus perception narrowed
or shrank under the deprivation-reward conditions, but would not be
significantly impaired by the general drive conditions aroused by
threat of failure. Intentional learning, again on the basis of
Eausler et al. (1959), would be improved by both an increase in
general drive and by incentivee. The resulis are also comtrary to
those hypothesized by Fasterbrook (1959), in which general drive D
could either impair or facilitate intentionsl learning, but which
would always mir incidental learning.

While none of the results are significant, 1t may be worth
while to examine the mean incidental and intentional learning scores
presented in Table 1 (page 30).

The mean number of trials required to reach criterion for the
control and for the deprived groups are idemtical (10.4 and 10.6
trials), as are the error scores (50.% and 50.3), indicating that the

deprivation and reward condition by iteself apparently did not affect

30
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iatentional learning to any extent. Ascor&ing to reinforcement theory,
and on the basls of previous studies, deprivation and reward ahould
have led to improvement on the intentional task through an increase in
the level of drive D, or hed the task been complex, to disorganization
and decrease of intentional learning. Consequently, it appears that
deprivation of cigareties for a perlod of two hours, and the revard of
a smoke and package of eigarettéa for good perfarmaﬁc# did not ect
either as a drive D arousing or as an incentive-motivating condlition.

On the other hand, for these same two groups, control and
deprived, the lncidental learning ascoree are 3.3 and 4.1, respectively,
indicating that the deprivation and rewvard conditlion permitied an
increase in the range of cue utilization. If drive D or incentive
motivation hod been increased, then incldental learning should, on the
basls of theory and previous studies, have shown a decrease. The
deprivation-reward condition may have aroused very slight increaces in
D which, by the teaﬁanay of D indiscriminately to increase all
reaction tendencles, could have led to an increase in the use of
colour to learn the serles of figures. In this case, D wonld anot have
increased to the extent thet correct and incorrect response tendencles
vould compote enough to impair imtentionsl learning. It is also
poseible that the Ss induced in themeelves sete to learn colours.
Postman and Sendere (1946) eud Winnick and Waeserman (1959) found that
learning veries systematlically with the explicitness of the
instructions given the Ss, and that no inntruptiona or vague
instructions lead to self-induced instructions by S, or to other

covert sets to learn.
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Considering the two groups of Ss who were failed, Table 1
reveals that for the failure condition alone, there was impairment of
intentional learning, in that more triale were reguired to reach
criterion, and more errors were mede, than in the control group.
Again, it was expected that an increase in general drive D, through
anxlety induced by fallure, would facilitate intentional learning on
this task and impair incidental learning (Easterbrook, 1959), or would
result in no change in lncidental learning (Keueler et al., 1960). In
this case, failure seems to have aroused some general drive D by which
competing response tendencies were etrengthened to the exteat that
they could impair the iateatlonal tesk. That 1s, incorrect response
tendencies would be strengthensd as well as the correct ones
(memorizing the eeries of shapes), vhich would necesearily be week to
begin with if the incorrect tendencles were to compete to a disruptive
extent. A more likely probability is that the task was of such a
nature as to induce £ to use colour as an ald in learning the series.
learning the series of colours as well as the series of ebapes would
likely impair intentional learning, eince much more informetion would
have to be assimilated. If such was the case, then the intentional
task would becoms much more complex, and there should be an impairment
of intentional learning according to Fasterbrook's hypothesis. Colour
and shape were both mdmly arranged, meking, in effect, itwo serles to
learn instead of one. The slight increase in incidental learning may
be a function of a self~induced set by 5 to use colour, or of the
increased number of trials required to learn the seriles ae a result of

the use of colour. Thias possibility finde some support from comments
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by some of the SBs to the effect that they were trylng to find the key
to the relationship between colour and shape.

Under the condition of failure combined with deprivation-
revard, intenticnal learning shows greatest impalrment, indlcating
that these two conditions combined or summated in mome way, and
leading to the suspicion that both of theee variables are operating ae
general drive, D. Hmll (1943) clearly states that he considers
deprivation a general drive arocusing agent, drive level being a
mncm.ap of the _dnprhat.mn period. If deprivation har acted in such
& way as to arouse general drive D instead of an incentive-oriented
set as expected, there should have been impairment of intentional
learning under deprivation alone, wnlees the D it aroused was very
woak, as seeme to be the case, since there was only & very elight
increase in the number of trials under the deprivation and fallure
conditions combined, compared to the failure condition alone. Once
again, under these ccmbined conditionms, incidental learnlag improve-
ment can probably be attributed to the increased mumber of triale to
eriterion. ‘

Lindsley's (1951) activation theory may provide another reason
for our unexpected results. Aocording to this theory, the continuum
extending from deep sleep at the lov activation end to "excited
staten” et the high sctivetion end is largely a function of ocortical
bombardment by the ascending reticular activating system (ARAS), such
that the greater the cortical bombardment the higher the activation.
Further, the relation between activation and behavioral efficiency

(e.g., cue function or level of performance) is descrided by an
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iaverted U curve. That 1#, from low activation up to a point that ls
optimal far, & given function, level Qf performence rises monotonically
with increasing sctivation, but beyond this optimal point the relation
becomes non-monotonic: further increzse in activation beyond this
point produces a fall ian performance level, this fall being directly
related to the amount of the imcrease in level of activation (Malmo,
1959). This theory may apply to the failure and to the fallure-
deprivation conditlons if we could assume that the Se involved were
already highly motivated to begin with. The instructions given all Ss
etated that the purpose of the experiment was to investigate the
relationehip between scholastic abllity and perceptugl efficliency.
Further, ti;o deprived Se wore urged to compete agalnet one another for
the reward, one half of these Ss being falled in addition, and one
half of the not-deprived Ss also being failed. Such procedures, when
combined with university students who moet llkely are by the mature of
their work and experience already highly motivated to learn, and who
are very lik‘olxq,u.ita seneitive to threats or deprecistory remarks
about their scholastic ability, might very well have pushed activatlon
beyond the optimel level. In this respect, it is lmportant to note
that the Se who were deprived but not falled did not show impelrment
of intentional learning, but did show a relatively large improvement
in incidental lesrning, indiceting that perhape the motivational
conditicns permitted or encouraged the use of a wider rangs of cues.

Spence (1960) states that individual differences in emotional
reectivity are important, in that they affect drive indirectly via the
elicitation of an emotional response. Just as important is incentive
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motivation ¥, which combines additively with drive snd is a function
of magnitude of reward, length of the response chain, and, perhaps, of
the time between the 1nitia.tion of the response an& the receipt of the
incentive. In the preseat experiment, the emotlional reactivity of the
Se was not controlled., EKausler et el. (1959), Silvermen et al. (1956),
and Spellbsrger et al. (1958), all found the resulte expected, but
these authors resiricted the Se used to those who had achleved extreme
scores on the Taylor MAS, that is, to elther intrinsically high- or
lov-anxious Ss. The Ss used in the present study were not screened for
level of intrinelic anxiety, and consequently might have varied quite
widely in range of snxiety level, The effect of fallure on a highly
anxious person would ‘ba mch more severe than on & low-anxioue §; in
the former, the increase in D might becoms dieruptive, whereas in the
latter it might become motivating or orgenizing. It is posesible that
positive results might have been obtuined had the Ss been melected on
the basis of achieving ax&ymxmtoly the same scores on oome WHASUrE
of anxlety, such as the Taylor MAS,

Another important verisble seems to be the rate of presenta-
tion of the stimulus material. A study by Neimerk and Saltzman (1953)
showed that vith a two second time interval between stimmli, Iintentiomsl
learning wes not more efficlent than incidental learning, but that with
& three second interval, intentional learning without an orienting task
vas significantly more efficient than incidental learning. A eix
second intervel allowed gignificant improvement in intentional learaing
both with and without an orienting tesk (circling the stimlus numbers)

over incidental learning. The time interval between stimull in the
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present study wae subject-determined, in that the next stimulus vas not
presented until S had made the anticipatory response. The shortest
interval poseidble wae approximstely 2.5 seconds, the time required for
the timing mechaniem on the tachietoscope to make one complete revolution
end thle interval varied upward to about cne minute. It is thus
possible that the wide varistion in the time interval between stimmli
affected the incidemtal and lntentional learning scores in thie
expsrinent. , S

Apother important factor seeme to be the individual learning
abilities of the Ss. In all groups there wae a vwide variability in
the number of iriale reguired te reach criterion. Possidbly, if the Es
had been selected on the basis ’af ;nt»llimm test scores, the ranges
of trials vould bave been narrowed. Threat of fallure would likely be
mach more meaningful to a student who is not academically strong, and
therefore, probably a lot more disruptive through 8 larger an in
anriety, than it would be to the student who hes confidence in his
learning ability and who ie doing well scholsstlcally, Another method
of control for this varisble would be to increase the number of s,
and then to select omly those individuals vhose intentional learning
scores fell within one standard deviation of the mesn for their group.
A complementary method could possibly make use of buffer liets of
similar material to establish a rate of learning for sach B; and then
to select only those 5s who had schieved a roughly siiilar rate of learn-
ing to the others in his group. While it may be argued that college
students are all of a similar intelligence range, within the college
population there ie a wide variation in intellectual abllity, as
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. n
indicated by the range of acedemic marks. Subjecte with roughly
eimilar levels of scholastic achievement should demonstrate roughly
similar learaing soores in these experimental tasks, _

In summmry, several factors may have influsnced the resulte.
The deprivation periocd mey have been t0o brief and the reward offered
too smell to permit the arousal of a sufficiently strong D or
incentive. Further, had the rate of stimulus preseatation, the number
of presentations of the stismmlus material been more rigidly controlled,
and the selection of Sg been made on the basia of certain oriteria
such as learning ability, or level of intrinsic amxisety, more
pignificant resulte may have been obtained. The small aumber of Se in
each group mey have been another factor. The wide variability in the
scores for each group makes significant results impossible to achieve
with such a awall nunber of Ss. ; . _

Such suggeeted comtrols as tlmu, hmur, are impossible to
apply at this university at the present time, and still retain e
sufficient number of homogenous Ss for the experiment. There were
only 25 or 30 8s of the 250 or more students in the lmtroductory
paychology classes who have been smoking for at lesst one year, and
who swoke at least 15 cigsrettes per day, and vbp are of approximately
the seme age range, and of the same sex, and who, finally, are in the

proliminary or firet ysar Arts courses,
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CHAPIER VI
CORCLUSION

Four experimental groups of ten Ss each were tested for
intentional and incidental learning under comtrol, experimentally
induced failure, two hour deprivation of cigarettes and reward of
cigerettes, and the combimation of both fallure and deprivation.

One half of the Ss were non~smokers, the other half had been smoking

| for at least one year, and smoked 15 or more cigmrettes per day.
Tventy Ss were falled on & preliminary figure identification taek
through the use of false morms and derogatory comments by E, ten of
these Sz belng smokers, ten aon-smokers. Another ten smokers and ten
non-smokers were allowed to pase the preliminary task with ease. The
kO 68 were teken in paire, ome of whom'was passed and the other failed.

The 8s were thes inetrmcted to learn the shapes of & series of
14 geometrical figures, drawn in outline in various colours, by the
anticipation mthad. The deprived smokers vere glven a&ﬁitional
instructione designed to arcuse an incentive-oriented set. They were :
offered a revard of a package of cigarettes for the best performance
in & competitive simtiqz;, ané, each was urged to do his best,
| ~ When the oriterion of one correct anticipatory recital of the
peries of figures was .utt«_uim,&; the Ss were tested for imcidental

| learning by matching the shape and colour of the fimns on & matrix,
They were then informed of the true nature of the experimeat, and the

procedures were explained.

”
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Analysis of variance revealed no significaat effect of
deprivation or induced fallure, nor the combination of these two
conditions, on either latentional or incidental learning, An enmalysis
of covariance to determine the effect on incideantal lenrning of the
number of trials was attempted, but resulted in further reductions in
significance, The resulte were dlscussed in terms of the reinforce-
ment theory of learning, snd in terme of certain variables that

require refinements in control.
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APFENDIX

THE INCIDENTAL AND INTENTIONAL LEARNING SCORES OBTAINED BY THE FOUR
GROUPS IN TERMS OF CORRECT COLOUR RECOGNITIONS (¢), THE NUMBER OF
TRIALS 70 CRITERION (T), AND THE TOTAL NUMBER OF ERRORS (E)

Control

Failed Deprived TFalled~Deprived

c T E ¢ T E ¢ T = ¢ T E
b 11 56 5 9 58 5 7T 19 3 135 63
1 9 30 L 9 36 5 9 38 y 12 50
5 12 67 b 11 60 3 9 ko 5 1% 52
y 9 3@ 3 11 kb 5 T 21 3 8 43
2 % 17 5 19 105 2 11 k6 k 8 30
3 7 37 1 1% 7 6 10 37 b 9 39
2 10 ke 2 8 36 5 12 80 b1y 72
3 15 9% h 10 sk k 13 69 3 2L 109
5 10 51 5 1+ 57 6 12 54 5 12 k5
y 171 8 2 9 %0 b 10 33 2 16 16
Total 33 10k 50B 35 116 555 ML 106 503 37 127 579

Mesn 3.3 10,k 50.h

3.5 11.6 55.5

h.110.6 50.5 5.7 12.7 57.9

gD 1.3 3.53 22.4

L.k 3.k 20,9

1.3 1.85 18.3 0.9 k.03 21.8

N0
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