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CHAPTER I

"No one can understand nature fully nor miss it wholly;
but as each contributes his part there arises a structure that
has a certain grandeur.®

Aristotle
Introduction

Paradoxical as it may appear, the very factor that rendered
other scientists and philoéophers prone to view the young science
of psychology with skepticism, has also injected vitality and stimulated
its rapid and tremendous growth. Resultant from the wide and |
diversified application of the total field of psychology, the early
developmental years were beset with the creation or founding of many
"schools", each claiming to have chosen the only wvalid approach to

fhe study of human behavior, the method sine qua non. The intense

'warring! of these schools invariably gave rise to the belief that
the scienée of psyéhology was an uncertain one unlikely ever to achieve
the kind of unity or solidity so essential to acceptanée by the society
of sciences.

From these schools, such as Gestait Psychology, FunctionaliSmg
Behaviorism, etc., has come a plethora of research unéqualed perhaps
by any sciencé in a comparable period. Adherents of each group,
while observing different aspects of behavior and applying different
methods of study, shared one primary objective~—the progress and

growth of psycholegy. In time this affinity of purpose has rendered



P —.

possible the near elimination of the need for "schools" as well as
a great st?ide in the direction of unifying the science.

Perhaps the most striking illustration of the gradual maturation
of psychology into the-full:status of a science can be seen by an
appraisal of the divergent and controversial views held by learning
theorists. Slewly but -steadily we find theorists coming closer to=
gether regarding points of difference and it would appear reasonable
to envision within the forseeable future the emergence of a single
unified theory of learning. - Future texts en learning theory will
deal not so much with-specific theories- but with differential methods
for observing learning phenomena.

.The Major Differentiating Features
of S-R and S-S learning Theories

While recognizing the fact that there presently exists five m jor
theories of learning,-it.is‘felt~that for the purpese of considering
the controversial issues from a theoretical rather than a methodological
basis, all can be subsumed under either a stimulus-respoense or a
sign~-significate category,

Osgoodl«haS»listed.the following as the most significant issues
of eontroversyvameng»conteﬁporary léarning theorists: 1. The necessity
of reinforcement for,learﬁing. 2. The:nature of secondary reinforcement.

3. Is there more than one type of learning? L. The nature of

1/C. E. Osgood, Method and Theory in Experimental Psychology,
Oxford University Press, New York, 1953s; PDPe LGO=H51
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discrimination learning.-These problems have arisen as g result
of the divergent p051t10ns taken by'Hull and hls followers, which
we are con31der1ng under the Stlmulus—Response group (S~R) and

 the Slgn-Slgnlflcate (S—S) adherents led by Tolman. Inasmueh as

i we are concerned prlmarlly w1th the speclflc nature of dlscrlmina-

- tion functlon in. thls 1nvest1gat10n, only the features of the

‘Hull and Tolman systems pertlnent to thls problem wlll bg.desgribed.
The Mathematico_deductive system devised by Hull in 1929 is

oftimes_spdken Qf‘as‘the'Reinfdrcem§n£ Theéry and would appear to

driginate from the éldef ﬁriél—ﬁnd;erfor ﬂheéfy of ThQiﬁdike as well

‘as the condltloned response views’ held by Jde Be Watson.

Hullfs ma;or &ssumptlon is that relnforcement is a condltlo

‘sing qug‘non; that is, lgarning.occurs whenever a resp§nse‘is closely
followad by :einfqrcemgnt 6r dimindﬁion 6f‘n¢eée This léarning is
in fhe fofm.of cdndifio£ihg, sucbe§§i§§,rginfo%éements summatiﬁg .
until haBit—sﬁrength'regohesia_mé#i@ﬁm ﬁérféymance level. Hulllsg
fouith pgstuiatg is £he,§pe with which we willlbe“mésﬁjcénceiﬁed
in this study. He states this as follows: |

| "henever an'efféctor‘&ct1v1ty and a- récepfor activity

* occur.in close temporal contlgulty, and this is closely associated
with the dlmlnutlon of & need or with a stimulus which has been

1/C. L. Hull Prlnclples of Behav1or, Appleton~0entury Press, New
York, 1943, p. 178.




' :]contrast of his v1ew to that of the S-R group'

.
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closely eand consistently associated with the diminution of a
need, there will result &n increment to a tendency for that
,afferent 1mpulse on,later occasions ‘4o evoke that reaction.
The increments from successive reinforcements summate in a -
mannér which yields a combined habit strength which is a simple
p031t1ve growth function of the number of reinforcements. The
upper limit of this curve of learnlng is the product of (1) a
positive growth function of the magnltude of need reduction
which is involved in primary or which is associated with secondary
reinforcemeént; (2) a negative function of the delay in reinforcement;
and’ (3) a negatlve growth function of thé degree of & synchronism
. of 5. and R when both are of brief duratlon, or (Bb), in case
the action of § is prolonged so as to overlap “the beglnnlng ‘of
" Ry & negative growth function of the duration of the contlnuous
~action of S on the receptor when R beglns.“>' : »

Desplte numerous 1nVest1gatlons by Tolman and hls followers,
very little akin to a formal system has been establlshed. As the
:“leader“ of the group we are calllng 51gn-31gn1flcate theorlsts,
'Tolman dlsagrees w1th Hull as to what the orgenlsm learns as well as

the manner in whlch*thls'learnlng occurs.'He makes the ;ollow1ng
1/

"We bellevc that in. the course of learnlng somethlng :
like a field map of the environment gets established in the
rat's brain. We agree with the other school that the rat in-
running - a maze is exposed to stimuli and is flnally led as a .
result of these stimuli to the responses which actually occure.

. We feel, however, that the intervening brain processes are more
complicated; more patterned and often, pragmatlcally speaking,
‘more autonomous than do the ‘stimulus-response psychologists.
Although we admit that. the rat is- bombarded “by stimuli, we hold
“that his nervous system is surprlslngly selective ds to. whlch '
of these stlmull 1t will let 1n at any given moment. :

Secondly, we assert that the central office 1tse1f is far
more .like a map control room than it is 1like an oldafashloned
 telephone exchange. The st;mnll, which are allowed ‘in, are not

1/E. Co Lolman, ”Gognltlve Maps in Rats and Men,f Péychologlcal
Revlew (1955), PP, 191-192 : .
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comected by just simple one-to-one switches to the outgoing

responses., Rather, the incoming impulses are usually worked

over and elaborated in the central comtrol room into a:-

tentative, cognitive-like map of the envirenment. And it is

this tentative map, indicating routes and paths and environmental

relationships, which will finally determine what responses, if
any, the animal will finally release."

It would appear perfectly clear that Tolman views learning not
in the sense of a response to stimuli but rather to its fheaning. We
recall that Hull regards the diminution of need or drive reduction
as essential to learning.  Tolman in emphasizing the difference
between learning and performance feels that eontiguity is sufficient
for learming and that reinforcement in the sense of reward only
confirms learning. It seems obvious that Tolmam believes that

subjects acquire "cognitions" if you will, even though non liquet,

performancewise.

The Continuity-Discontinuity Issue
Basic to the reinforcement theory is the assumption that
discrimination learning is continuous, i.e., there are cumulative

effects of training from its béginning until maximum habit strength
.- 1
is achieved. As regards this position, Spence states that

discrimination learning is a

"eeescumilative process of building up the excitatory
tendency or association between the positive stimulus cue and
the response of approaching it, as compared with the excitatory
tendency of the negative stimumlus cue, which receives only no-
reinforcement, to evoke the response of approaching it. ‘This

}/K.,Wﬁ Spencé, ®"The Nature of Discrimination Learning in Animals,"
Psychological Review (1936), L3:h27=hk9.

U"\



process conﬁinues,nntil:the difference between the excitatory
strengths of the two stimulus cues is sufficiently great to
overshadow always any difference in excitatory strength as
may exist between other aspects of the situation which happen
on a particular trial to be allied in their responsewcvoking
acthn with one or the other of the cue stimuli."

Thls vieupoint has been referrcd to by Krechevsky‘/and others o
as the "OOntinulty theory . as cont?asted-wlth LashIey 8 notlon that
ail-lea;ning or “QSSociations are formed veryvquickiy and,fhat both
the practice preceding and the errors following are irrelevant to
the actual formation of the assocxatlone“ v_ 

In_stressing the dlscbntanous_nature of discriminatibnilearning,
Lashleyg/ has formﬁlated»the following'poétulat;sz V '

LS Whénvany complex'of stimuli érouées nérvouﬁxéctmv1ty;

.ssecertain elements or components :become’ dominant for reaction -

while others become ineffectives Thls constltutcs a Yset! to
react to certain elements.

2. In any trial of a training series, only those compounents.
of the stimulating situation which are dominant....are- associsted...
Other stimuli which excite the receptors are not assoclatcd because
the anlmal is not set to react to. them. ' :

s

Experimentum Orucis.==Bo£h groupsfof;theorists suppose that _ifu"
a “presolution period‘ can bé'ﬁistingﬁishcd in animaiviéarning,’iee.,
a period when the animal succeeds only by chanceoain about 50 per .

’cent of the trlals. The solutlon perlod would be that 1earn1ng

471 Krechevsky, uI. A Note Ooncernlng the Nature of Dlscrlmlnatlon
Learnlng in Anlmals,ﬁ Psychological Review (1937), 44 97~105.

-_/K. S. Lashley; “Nervous Mechanisms in. Learnlng,“ Foundatlons
of Experimental Psychology, Clark Unlver51ty Prcss, New York,
(1942), 26:241-265.




occurring from,the 50 per cent to the 100 per cent level. They*dlsagrce,
however, as to the nature of learnlng during these two periods. The
,Qontinuity group feels that the correct soluition or association is
being "stamped in" from the time the first cofrect response’ié made.
According to Lashi?&,'nd'relevant learning occurs durihg thé Pre-
solution period.“

»';/g

Reversal of Cues.-=Spence™ has stressed the fact that a crucial

test of the.vélidity of a nonncontinuityltheory would be to reverse

the values of the cue stimuli, that is, if vv..™he pdsitive stimulus
is made negative and vice versa before the‘animél begins to show any
learning ﬁhatever, it should not necessarily make for élowef learning

"~ of the reversed problem, for according to this theory the animal

.

selects and concentrates, in turn, on certain aspeéts of the cxpcrimenﬁal

situation as offering possibilities of providing a solution and does
not resct to the real cue aspect until just at or just preceding the
time of solution.” =

2
McOulloch and Pratf—/in an experiment d351gned to test Lashley's

n L

- notion found that rewarding the “"wrong response durlng‘the pre=
solution period retarded later learning of the correct response

in a string pulling problem. Rets given pre-solution training in

l/OEo cit;’ PDe 427"449.

'2/T. L. McCulloch and J. C. Pratt, *A Study of the Pre-Solution
Period in Weight Discrimination by White Rats," Journal of Comparative

Psxchologz (1934), 18:271~290




which the lighter tray was baited with food were more handicapped

in learning to pull in the heavier tray than were rats not subjected
to such a reversal of correCt cues, Different groups were subjected
to different amounts of '"wrong training" in the pre-solution period
with a2 result that was reflected in error scores during the solution
period, The number of errors during the solution stage of learning
was rougﬁly proportional to the number of errors made in the pre-
solutionvperiod. These investigators interpreted their results as
demonstrative of a "cumnlative effect of training which is roughly
proportional to the number of errors made."

Consistent with Spence's suggestion, Krechevsky}/;rained three
groups ofvrats to differentiate a pattern comprising rows of small
black squares from a pattern comprising columnsAof gimilar black squares.
Rats in Group I received reinforcement only when responding with a
Jjumping response to A. Group IT received reinforcement of B for
twenty trials them reinforcement of A until discriminétion.was learned.
Group III received reinforcement of B for fofty trials, followed by
reinforcement of A. Consistent with a continuity position, Groups II
and IIT should have been retarded as a result of early reinforcement
of thé-incorrect stimulus pattern, and according to the non-continuity
position, learning should have been equal for all three groups.

There were no greater trial-and—error scores made by Group II

I/I. Krechevsky, "A Study of the Continuity of the Problem Solving
Process," Psychological Review (1938), L5:107-13}L.




as compared with Group I (the control group). This would seem to
be consistent with the non-continuity postion. However, Spence feels
that twenty trials is perhaps not adeguate te cause the rat #c commence
responding to the experimental pattern aspects. He states that in
experimental designs utilizing the jumping apparatus, a certain amount
of training is essential to ®make the appropriate receptor-orienting
actsesesthat lead to reception of the critiéal stimalus patterns.?
The results of Group IIT did not fit in with the non~continmity position
but rather tend to favor the continuity notion. The animals in this
group which required or involved forty instead of twenty trials did
make significantly more errors than the control group. Now, in this
instance, Krechevsky levels an opinion converse to that of Spence:
that is, fbrty trials would appear te be too much--they produce
learning beyond the pre-solution period and as a consequence yield
some oriented responses that transfer negatively when the habit is
reversed.
y/
Blom and Blum in introducing an interpretation of Krechevsky's
results state:
®Acuity decreases as distance from the fixation point is
increased, so here it is surely possible that the accuracy of
detail vision might be sufficiently reduced so that the differences
. of two patterns on the retina might not be much above threshhold
value, To carry our argument a step further, the great similarity
of the retinal patterns causes the occurrence of much

generalization from one card to the other. The more generalizatien
there is between the discriminada, the closer together are the

1/R. A. Blum and J. S. Blnmb "Factual Issues in the 'Continuity?
controversy, " Psychological Review (1949), 56:33~50.




stimulus compeounds of which they are a part on the afferent
generalization continuum. Thus there may be less habit strength
to overcome by a certain number of trials of reversed pretraining
on Krechevsky's problem than would be the case with an easier
task, .
Heretofore we have been contrasting Krechevsky'!s experimental
conditions in general terms with those of other experimenters.

Now let us consider the differential treatment of his three
groups. The groups with habit strength to the stimuwlus which

.is incorrect after the reversal will, we assume, express this
increased response tendency by a greater strength of jump, a
shorter latency, more repetitive errors or correction trials,
ete., in the early part of the test training than a group without
such habit strength. A harder jump would mean more punishment

per trial than the controls received, while a shorter latency

or more repetitive errors would cause the incerrect responses

to come at shorter intervals. Both these factors, as we have
pointed out, tend toe produce a more rapid reduction in positive
response tendency. This increased might, in a group with a small

amount of differential habit strength such as Krechevsky'!s Group II,

more than compensate for the slightly greater habit strength
it has to overcome than the controls. Group III has an even
more rapid rate than Group II, but it may be past the optimem
range because its differentlal habit strength had, by the time
of reversal, become too large.m
The above interpretation may serve to point out some of f?p
inherent difficulties in this type of experiment. Ehrenfreud in
reviewing the continuity versus non=-continuity issue postulated two
criteria which must be met in order for a decision be be made:
1. agsurance that the rat is receiving differential stimulation

at the moment of response, and 2. statistical evidence that the

cue values are actually reversed during the pre-solution perioed.

Now Krechevsky has emphasized the notion that animals do not

learn anything about relevant stimuli while position habits are still

1/D. BEhrenfreund, "An Experimental Test of the Continuity Theory and

Tiscrimination with Pattern Vision," Journal of Comparative Physiological

Psychology (l9h8), L1:Lho8-}22,

10
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preSent. Spence in an experiment designed to test this notion
adm:inistered differential réinforcement during the pre-solution period
to rats that had previdusly fixated a position habit. After establishing
a position habit in both an experimental ard control group without
the presence of black or white stimuli, the experimental group was
reinforjced fifty percent of the time each, black and white stimuli.
The position habit was then eliminated and training commenced. Inasmuch
as the results indicated a slower rate of learning for the experimental
group following reversal than that of the control group, it would
seem reasonable to suppese that associations were being formed with the
to-be—discriminated or relevant stimuli even when the positien habits
er spatial hjrpotheses, are present; Hence, this experiment weuld
seem to support the continuity position.

Ehrenfreund wutilizing the Lashley jumping apparatus with upright
and inverted triangles as relevant cues also obtained results similar
to those reported only in those experimental conditions meeting the
two criteria mentionéd previously.

Irrelevant or Modified Cues.--In a paper primarily concerned

; 3
with the present controversy, Lashley reported an experiment in

1/K. W. Spence, "An Experimental Test of the Continuity and Non-Continuity
Theories of Discrimination Learning," Journal of Experimental Psychology

2/Ehrenfreud, op. cit., pp. LOB-422.

3/K. S. Lashley, "An Examination of the 'Continuity Theory' as Applied
to Discriminative Learning," Jéurnal of General Psychology (1942),
26:241-265.

11
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which the essential change in experimental technique was a modification
of cues in lieu of the above described reversal method. He states
that:
"if the animals are given a set to react to one aspect

of a stimmlus situation, large amounts of training do not

establish association with other aspects; so leng as the

original set remains effective for reaching the food."
In his experiment, Lashley trained four rats fp discriminate between
two circles differing in size. Hence a set for respending to size was
estabiished. After a criterion'of twenty successful correct responses
had been reached, the dimension shape was introduced. A large triangle
was substituted for thellarger circle. All the animals now chose
the triangle in all the test %#ials. The triangle was made positive
and the small circle negative and the animals were "overtrained"
on the diserimination (two hundred trials). This training was introduced
primarily to test the continuity position which implies that Mall
stimnli'ﬁhich are exciting receptors during a reaction are associated
with that reaction.!" Hence, if the rats were responding to shape
while responding to size also, they should show the bemneficial effects
of prior training when given only pattern discriminations as opposed
to a.group of animals not having received this earliervfraining.
Lashley eliminated the size dimension and tested the rate with a
triaﬁgle‘and a circle of the same size. After twenty trials, no
preference for either figure was evident. Lashley feels that this and
other similar experiments "flatly contradict the fundamental preposition

of the conditioned~-reflex theery of discriminatien learnming.!



Y
Blum and Blum have described an experiment similar to that

of Lashley except that instead of substituting only a large triangle
for the large circle, they substitﬁted also a small invefted triangle
for the small circle. Their final test, then.was an opposition of |
two inverted triangles of equal size. The original differentiation
(large versus small circle) was established by five rats in an average
of ninety six trials with an average error score of fifteen. In

ten critical trials (inverted small triangle versus large triangle)
animals A, B, and C selected the large triangle every time. Rat D
selected it seven times, and'rat E five times. Aftér retraining on D
and E (original circles,) these also made a perfect shift to. the

large triangle. In two hundred further trials, with the large erect
triangle positive, the error score average waslo.é. In twenty sub-
sequent critical trials (erect and inverted triangles of equal area,
but intermediate in size between the original large and small figures)
4, By C, énd.D chose the large erect triangle twenty times and E
ninéteen times., The investigators state that "Our rats had evidently
learned to discriminate the forms, despite a set presumable to size.®

Discrimination After Simultaneous and Successive Training.—-

According to Lashley, there should be no measurable generalization

amoung stimuli when original training is restricted to a single stimulus,

1/R. A, Blum and J. S. Blum, "Factual Issues in the ‘Continnlty'
Controversy" quchologlcal Review (1949), 56:33~50,

13




Lashley and Wade}/designed an experiment to test this c;ontention.

In this investigation only-one of ;c.he stimali was reversed in value
during later traiming, and for' the other stimulus another pattern
substituted. Under the condition of training on a single stimwlus, it
wasv found that later reversal of sign value actwally facilitated rather
than hindered learning. Similar results were reported in ten experiments
reviewed by these authors. They claim that such results are highly favor-
able to the non-continuity theory for, it learning were a process of
accumulating negative or positive excitatory tendencies, the early
negative training should havé been disadvantageous in later learning
with the previously negative stimulus now positive. The improved
performance, however, would not appear explainable within the structure
of either theory.

Griceg/, critical of Lashley and Wade's study, repeated the experi-
ment with several modifications. He claimed that an experiment utiliz-
ing the jumping apparatus is very punishing for the animél inasmach as
the rat constantly bumps its nose in making the jumps and this fact
complicates the problem in such a manner as to poséib]y obscure the
continuity issue. Grice trained his rats without punishment.‘ Group I

comprised of ten rats made two hundred reinforced responses to a single

273. 5. Lashley and M. Wade, "The Pavlovian Theory of Generalization, "
Psychological Review (1946), 53:72-87

2/6. R. Grice, "The Effect of Differential Training to Single Stimuli
upon the Acguisition of a Six Discrimination Habit," American Psychologists

(1948), 3:2h2.

14



8-cm. white circle and Group IT also comprised of ten animals made two
hundred reinforced responses to a single 5-cm. white circle. Later
training consisted in establishing a preference for the larger of the
circles by both groups. His results in contrast to those of Lashley
and Wade seemed to support the comtinuity position as much as the animals
in Group I learned more efficiently than the secord group. Grice gives
the following interpretation of his findings:
. "It is thiis apparent that whether or not reversal cues
hinders, facilitates, or has no influence on learning depends
upon the particular experimental conditions used. Among the
important factors ebscuring the issue are differences in massing
‘or distribution of trials, punishing and rewarding features of

the experimental design, use of correction or non-correctien
technique, and the obviousness (to the animal) of the stimuli

placed before it.™
Summary
It wauld appear from the above review of many of the most
,pertiﬁenﬁ studies on this controversial issue, that the evidence tends
to favor a continuity position and hence, indirectly, Hull's reinforcement
theory. However, as Blum and Blum;/£ave pointed out, many'of the

experimental designs though rendering valuable information concerning

the issue have to be considered indecisive in view of an assortment of

weaknesses. Many theorists from both sides are beginning to take an

eclectic view of the issue, i.e., consideration of the virtues in both

I/BTum and Blum, op. cit., pp. 33-50.

15



the continuity and non-continuity positions. A striking example of
this flexibility of thinking is evidenced by Ieeper,I a follower of
Tolman., An analysis of the research on this problem has led him to
state: |

"(Learning)....depends considerably on central processes
of seb, perceptual organization, etc., as the non-continuity
view has proposed. But it also seems true that these processes
in turn depend on gradual, cumulative effects to a considerable
degree, as the continuity view has maintained."

Perhaps the most comprehensive appraisal of the status of the
. > |
problem has been described by Osgood . He lists the various facets

of the Lashley position that have not withstood the rigor of experi-
mentation. Osgood states:

"a, The notion that only those cues selectively attended
by the subject can become associated with differential reactions
is not substantiated in most 'reversal of cues' data or in the
tirrelevant cues' data, excepting Lashley's own rather casually
reported findings. b. The same conclusion applies to discrimination
after training on a single stimulus. c¢. Contrary to Lashley's
contention, generalization has been shown to occur in training
to respond to a single stimulus., And d. the notion that
generalization and discrimination require active comparison of
stimuli by the subject——and hence that successive discrimination
should be more difficult than simultaneous diserimination=-has
not been upheld.!

1/R. Ieeper WThe Continuity, Non-Continuity Issue in Learning=-
An Appraisal and a Reformulation," American Psychologist (19h7), '2:316-317.

2/C. E. Osgood, Method and Theory in Experimental Psychol ﬂ, Oxford
University Press, New York, 1953, pp. 450=451,
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CHAPTER II
'THE PROBLEM
".eeea general method in which all truths of reason would
be reduced to a kind of calculation. At the same time this
would be a sort of universal language script, but defimitely
different from those projected hitherto; for the symbols and
even the words in it would direct the reason; and errors, except

those of fact would be mere mistakes in calculation.”

Liebnitz

General Observations .
Lashley, in reporting a relational type theory of discrimination
learning patterned along the lines of Gestalt psychology, presents
the notion that the subject does not form iselated stimulus-response
associations with specific stimulus elements but learné to react to
a relation between stimuli. This type of learning consists in perceiving
relations in a manner that governs behavior. This view is very similar /
1
to what Krechevsky has called the formation of "hypotheses." ILashley's
position is most clearly stated in the following postulates:
"], The 'dimensions! of a stimulus series are determined
by comparison of two or more stimumli and don't exist for the
organism until established by differential training. 2. Diff-
erentiation of conditioned reflexes involves the re-direction
of attention to new aspects of the stimuli and the formation
of new associations with these...."

This is tantamount to saying that there is én arousal ef a set

to react to certain elements of a givem stimulus situation.

1/K. 5. lashley, "An Examination of the Continuity Theory as Applied
0. Discriminative Learning," Journal of Gemeral Psychology (1942), 26:241-265.
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The Lashley position is in direct Oppesitioh to tﬁé theory form—
ulated by Hulil/;nd later refined by Spence,g/;ho adopt the view that
all stimuli, those with both excitatory and inhibitory tendencies
become associated with the respdnse; and that these tendencies summate
algebraically on the stimulus continuwum to yield the effective reactien
potential, i.e., learning is a continuous process.

The problem of selective attention in discrimination learning
is significant and vital teo the non-continuity versus non~continuity
issue; for according te the non-continuity view, it is implied that
during the pre-solution period in discrimination learning, there is
ne learning relevant to the discrimination problem, i.e., the subject
begins to differentiate by selectively attending to the relevant cues
only. Hence, proponents of this position.maintain that discrimination
learniﬁg is not a continuous process.

The question of why subjects, and particularly human subjects,
evince differential learning efficiency for one cue over against a
second cue can be answered in terms of stimulus characteristies. The
"attention getting‘value" of a cue stimulus may be due to several
characberistics, such as intensity, qualify or the like. A second

factor quite pertinent to selective association is that of prier

1/C. L. Hull, Principles of Behavior, Appleton-Century, New York,
1943, p. 383

2/K. W. Spence, "The Nature of Discrimination Learning in Animals, "
Psychological Review (1936), h3:h27-hL9.




experience with a given stimulus or at Jeast with a similar cue. Most
of the more recent studies uwtilizing humans as subjects have relegated

prior experience-;;th a-stimulus to a major role in their experimental
1
designs. Osgood has pointed out that adequate experimental designs

of the Lashley hypothesis of selective attention

"a. provide the subject experience with ene set of cues,
b. give discrimination training in which this and another set
are equally relevant, and c. test for dominance of the two sets
of cues in determining subsequent discriminatory responses.t

2/ 3/

A series of two experiments by Lawrence, would appear to meet

the criteria listed above and inasmuch as many of the more recent
designs utiliZing buman subjects have employed wvarious aspects of this
experimental design in exploring the role of éelective attention in
discrimination learning, it is felt that a description of one of these
experiments might be illuminating. Lawrence feels that the results

of his two experiments utilizing rats as subjects throws some light on
the role or significance of the mediation and association variables as
they relaﬁe to the stimulus situation and the instrumental response.

His major hypothesis was that

1/C. E. Osgood, Method and Theory in Experimental Psycholqu, Oxford
University Press, New fork, 1953, pp. 450-451.

2/D H. Lawrence, "Acquired Distinctiveness of Cues: I. Transfer
Between Discriminations on the Bias of Familiarity with the Stimalus,n
Journal of Experimental Psychology (1949), 39:770-78L.

3/D. H. Lawrence, "Acquired Distinctiveness of Cues: II. Selective
Association in a Constant Stimulus Situation,® Journal of Experimental

Psychology (1950), L0:175-188.
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"in learning instrumental responses in a previous discrimination
sitwation, the relevant cues also become associated with mediating
reactions which serve to make those cues more distinctive and hence
facilitgte any subsequent discriminations in which these cues may
be involved." '

Usiﬁg‘ two groups of twenty animals each, Lawrence trained one group
on a successive discrimination teo respond to a black-white stimulus (a
two-compartment discrimination bex) and to ignore the presence or absence
of stiff wire chains installed at the compartment entrances. A second
group of animals was similarly trained on the comverse habit. Both
groups were then trained on a simultaneous discrimination in which the
choice-reaction could be made on the basis of either one or both cues,
i.e,, both cues were equally relevant., Three tests were then administered
40 all animals to determine the dominance of the two cue conditions. The

tests of dominance employed were:

1. Opposition of cues.—— If the animal had been responding to black

chains as positive and white-no-chains as negative, he was now given a
choice of black-no=-chains and white chains, i.e., the test; situation
involved a combination of the positive aspect of the preferred cue with
the negative aspect of the non=preferred cue and conversely.

2. Relearning on single cues.—— This. test consisted in retraining

half the animals of each group with only one of the two sets of cues pre-
sent. Upon completion of this training, the animals were retrained on
the other cue.

3. Reversal of learning to single cues.—— To render pessible

further observation of the relative dominance of the preferred and

non-preferred cues, the animals were made to relearn the discrimination

20



on each cue separately but with the positive and negative aspects of
these cues reversed.
x/ |

Lawrence feels that the results of the above experiment suppert his
underlying hypothesis since the facilitative effect of the preferred cue
was maintained throughout all three tests. He further interprets the
findings in terms of a two-stage postulation of discrimination learning.
He says,

"The first stage of such learning was postulated to be the
establishment of a mediating process that functionally altered

the discriminability of the relevant cues thus making them more

distinctive. The second stage consisted of the establishment of

an association between the more distinctive stimulus pattern and

the instrumental responses. The mediating process was assumed

to be set up as the result of previous training on these cues and

to transfer to situwations. As a consequence, the learning of

new instrumental responses would be facilitated.?

Most learning theorists agree that mediating processes are sign-
ificant and frequently vital to discrimination learning. That is, both
adherents to the continuity as well as the non—-continuity positions accept
the fact that certain stimulus aspects are prepotent in determining
reactions. The point of disagreement would appear to be a steadfast
refusal of many members of both groups to accept a mediational hypothesis

&

&/ 3/
gimilar to that suggested by Lawrence resultant from his two studies.

T/0p. Cit.; pp- 175-188

2/D. H. Lawrence, "Acquired Distinctiveness of Cues: I. Transfer Between
Discriminations on the Bias of Familiarity with the Stimulus," Journal
of Experimental Psychology (1949), 39:770-784.

3/D. H. Lawrence, "Acquired Distinctiveness of Cues: II. Selective
Association in a Constant Stimulus Situwation," Journal of Experimental

Psychology (1950), LO:175-188.
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On the one hand, continmuity theorists insist that all aspects of the
stimlus situation become equally associated with the instrumental
behavior, except for relative difficulties. While on the other hand,
supporters of the non-continuity viewpoint feel that one and only one
of the stimmlus aspects becomes associated with the instrumental behavior.
Iawrence}/£as offered a formulation mediating these two positions. He
believes, that,

"the degree to which the varieus aspects become associated
with the response is partially determined by the previous exper-—
ience of the subject with those aspects, but that this is a
relative rather than anvall-or-none affair,.®
His formulation is not contrary to the ceontinuity position fer

he makes the assumption that the changes in the mediating process are
gradual and continuous.

The present writer is of the opinion that findings similar to
those obtained by Lawrence employing a similar paradigmbcan'be obtained
with human subjects. A major criticism of the Lawrence expériments,
however, is his failure to make explicit the néture of the learhing con-
sisting in a tendency on the part of the animals to decrease attention
to the irrelevant stimuli, i.e., this learning not to attend to the
irrelevant stimuli. Hammer,g/;n an'attempt to determine whether the

subject learns not to attend to the irrelevant stimuli in discrimination

learning, although the results between an experimental and control group

I1/0p. cit., pp. 175-188

g/M. Hammer, "The Role of Irrelevant Stimuli in Human Discriminatien
Tearning," Journal of Experimental Psychology (1955), 50:447=50.
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were not significant, suggests that where location is not & distinguish;

ing variable, responses are not associated vith the irrelevant elements.,

STATEMENT AND DISOUSSION OF THE PROBLEM

To observe the role of selective atfentidn‘in human 1earning when |
the characteristicé of the stimulus~response situation are mahipulated.

To - obtain infofmation on.thcbnature of discrimination learning
relative £o the continuity versus nonwconiinuity issue. |

Closely related to the problem of the nature Qf‘the‘discrimination _
process are the findings feported by Kurtzl who made a comparisonvoﬁ the
discriminability of pairs of stimuli following thrée levels of prior
training or familia?ization; Employing é transfer paradigm, he fouhd
that subjects sﬁcceSSfuiiy.trahsférred_a‘discriminatioﬁ response only
in those prior training conditions when the training stimuli were
identical to the test sﬁimnli aﬁd those consistiﬁg of test pairs fhat
wére not identical but differe@ by theréame prbperty. Whén.a new stimulus
was introduced fhat différed ffbm.the fifsﬁ‘in a'differeﬁt proéerty,
negatﬂvé transfer occﬁrreda Kurtz feels that these findings are in close
agreemen£ with those obtained by Lashley ﬁiﬁh raté'although ihe paradigms
differed in that the latter empléyed the-saﬁe qvert»regpoﬁses during
original training. Kﬁrtz.has inte¥preted his fiﬁdinga'in the light of

. 2 . ’ R ,
the Miller and Dollard'/Observing Response formulation of discrimination

1/K. H. Kurt?, ”Discriminafion of Complex Stimuli: The Relationship of
Training and Test Stimuli in Tremsfer of Discrimination," Journal of
Experimental Psychology (1955), 503283-291.

2/N. E. Miller and J. Dollard, Social Learning and Imitation, Yale
University Press, New Haven. BE
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learning. He defines this construct in terms of its functional pro-
perties rather than the topographical characteristics stating, that

"when (any response) made to one or the other of a given pair
of stimulus complexes which are different, consistently results in
distinctive stimulation from those two stimulus complexes."

This is tantamount to saying that as a result of prior training the

relevant cue increases in distinctiveness over against thé irrelevant cue.
1/
The following findings of Lawrence would appear to be closely

related to those of Kurtz.

ul. The opposition test indicated that the animals tende&%to
choose on the basis of the cue they had been taught to respond to,
the 'preferred' cue, rather tham on the basis of the one they’ﬁad
been. taught to ignore, the 'nom-preferred! cue.®

2, The relearning test indicated that relearning was faster
on the preferred cue.

3. The reversal test indicated that the animals reversed the
discrimination on the preferred cue more rapidly than they did on
the non-preferred cue." '

The results of the two Lawrence studies

%, ..oindicate that the learning of new instrumental responses
is faster on a familiar cue than it is on a non~familiar one; that
the infliuence of this familiarity is not restricted to the initial
stages of learning is far advanced; that it has a selective 1nflualce
on which of the aspects of the relevent stimulus will become
associated with the instrumental behavior; and that these results
are obtainable on a variety of perceptually simple stimulus dimensions.t

The Hypothesis
2/
Lashley, in advecating the non-continuous nature of discrimination

_]Ibib oo 175-188.

2/K. S. Lashley, "An EXamlnatlon.of the 'continuity theory' as Applied
To Diseriminative Learning," Journal of General Psycho%_gz (194h2),
26:241-265.




learning states that
M, .e0elif the animals are given a set to reaét to one aspect

of a stimlus s¥tuation, large amounts of training do not establish

associations with other aspects..se"

Furthermore, if familiarization trainihg is restricted to a single
stimulus situation, generalization should be minimal.

Y/ 2/ 3/

Findings by Kurtz, Lashley, and Lawrence, indicate that when
subjeéts are tested with stimuli either identical to that received in
prior-training or differing by the same prbperty, learning on these test
stimuli is facilitated. On the other hand, if the test pairs are arranged
t0 include both "familigr" and a novel stimulus, we would expect an
increase in discrimination errors, .if the non-continuity position is
feasible.

Now if the above hypothesis is correct, it would seem reasonable to
suppose that, a group of subjects given an equal amount of training omn
three clésses of S=R items, each class varying in cue meaning as well as
response property should show no decrement in discrimination learning
as compared with a gfoup having received training on a single stimmlus
gituation. Furthermore, the Lashley viewpoint would predict a faster e
of learning by subjects on "familiar® pairs when given a test consisting

of an equal number of "familiar? and novel stimulus pairs.

I/0p. cit., pp. 283-291.
2/0p. cit., pp. 241~265.
3/Ibib., pp. 175-188.
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The present study will attembt to make a comparison of obtained
findings with those of the Lawrence experiments. The underlying hypothesis
te be tested is: As a result of prior training, a mediating process
is established that functionally alters the discriminability of the
relevant cues in such a manner that they become more distinctive and
hence, facilitate the learning of a new response. This assumption caﬁ
be tested if the experimental design-is’éonstructed so as to provide the
subjects by prior training (a) experience with one set of cues, (b) give
training in which this and a second set of cues are equally relevant,
and (c) finally test for the dominance of these cues in subsequent discrimi-
nation responses.

Basic Assumptions.——

1. If subjects are tested with stimuli differing by the same property
as that received in familiarization training, learning on these test stimuli
will be facilitated.

2. If familiarization training is restricted to a-single stimuli
situation there will result a difference in the discrimination errors of
this group and one trained by the simultaneous method.

3. The influence of familiarization training is not restricted to
the initial stéges of learnming but tends to become more dominant in
advanced and more complex tasks. -

b Thelfate of learning a reversed association is significantly
dependent upon ﬁhe strength of the original habit.

While nén-continuity theorists agrée‘that selective attention is

prepotent in determining the rate and/bf efficiency of diserimination
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learning, i.e., the relationship between stimuli and responses are
dependent upon mediating and association proeesses, it is felt that
the present design will demonstrate that the role ascribed to these

processes is not identical nor comparable in human subjects,



CHAPTER IIT
EXPERIMENTAL METHOD
".se.50 much of what we call science is guesswork. We may
weigh, measure, or carry oubt precise tests of various kinds, but
all, or most, of the important conclusions are guesswork; or to

be more exact, intmitive deductions against a background of more

precise knowledge."

Maurice Burton

Differential learning efficiency for one cue as opposed to a
second cue can be attributed to two majbr factors; The characteristics
or attributes of the stimulus such as intensity, quality, etc., and
prior experience with a stimwlus. Investigations by Kﬁrté, Lashley and
Lawrence indicate that when subjects are tested with stimuli either
identical to that received in prior—training or differing by the same
property, learning on thses test stimuli is facilited. This is tantamount
to saying that there is an arousal of a set to react to certain elements
of a given stimulus situation.

The problem of selective attention—the fact that certain stimulus
characteristics are prepotent in determining‘choice reactions in dis-
crimination learning is significaht to the continuity-discontinuity
controversy; Stimulus~response theorists interpret discrimination
learning as continuous, pefformahce being a direct measure of habit
strength. That is, an explanation of selective attention is to be made
in termsldf the establishmentvof a stronger association between the overt

response and the familiar or "preferred" cuwe. On the other hand, the

28



29

discontinuity view as held by Lashley suggests that attention must be
dissociated from the éssociation process, for during the presolution
period in discrimination learning there is‘no lezrning relevant.to the
discrimination.

The purpose of the present investigation was to experimentally test
the validity of the Lashley formulation of selective attention; and te
obtain, if possible, information as to the nature of discrimination
learning relative to the continuity-discontinwity issue.

Training or familiarization procedures almost identical to those
emplpyed,by Kurtz}/were utilized in the present study. Two groups of
subjects were each provided experience with one set of stimuli prior
to the administration of test stimuli. A third group was provided
experience with an equal number of stimulus pairs identical to those
provided the first two groups; that is, the stimulus pair§ represented
‘half‘the total items of each of the lists administered to groups one and
two. A fourth group éf subjects received no prior-training. The tasks
used for test purposes were paired-associate discrimination leéhning
problems, each'pair consisting of a stimalus figure and a response word.
These test pairs, while not identical to those used in the training
bondition, differed by the same property.  Actually the experiment was
designed so that the single stimuli groups (I and II)'would subsequently
: receive'disorimihation tests on familiar and novel stimuli. Hence, the

third or successive stimuli group having been provided experience on beth

T/Kurtz, ops oite, pp. 283-91
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sets of cues would receive discrimination tests consisting of enly
familiar stimali. |

Subjects.— A total of 6l female students were selected from 1-fariems
undergraduate scheols in Boston University and randomly assigned to the
eiperimental groups. . All were naive as to the purpose of the investig-
ation. The subject population represents an age range of 18 to 23 years.

Instructions to the Subjects;-- "The tasks which you will be required

to pei'form has no relaﬁionship whatsoever to personality or intelligence.
We are interested primarily in héw accurate you are in recalling the
figures shown in agsociation with a particular word. You will be shown -
a series _of twelve (12) pairs of words and figures. The first time the
list is shown, you are‘t,o try and learn as many ,oi" the pairs as péssible.
- Do not try to learn the order in which the items appear. After the list
has been presented once, it will be shown again; the same pairs but in
different order. When you see the stimulus figure, reply with th:e werd
figure paired with it in the first list., If you are not certain of the
correct response, guess at it. The experiment will be continued until

. you get the entire list correct ence (of the apbropriate portion of the
list)." The subjects vfefe given no additional information.

Stimulus Materials.--The stimulus. items consisted of one-inch

circles and squares and were varied as to degree and location of shading
within each i‘igufe. The response words, both meaningful and non-

sense, comprising each list are.identicai to those’ analy"_zed for degree
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1/
of meaningfulness by Noble. Hence, each gtimlus item consists of three

dimensions : form, degree and location of shading. There were two degrees

of meaningfulness manipulated as response items.

Training Stimuli.—— Materials for the training condition consisted
of 3" x 5% index cards on each of which was a reproduction of a stimlus-
response pair similar te these used in the test conditions ( See Figure I).

Paired-Associate lists.-— Twelve pairs of stimlus-response items

in each list were arranged 6n apaper tape'for presentation in a memory
apparatus. The tape for each list included ten different permutations
of the twelve stimmlus-response items. A given stimulus item was always
paired with thé same response item throughput all ten permatations of

a given list. The response words were tyﬁed«written,and all letters
capitalized. The ten permutations in each tape were random in that no
pair was immediately followed by any other p;ir more than once in the
entire sequehce.

Apparatus .-~ The apparatus used in this study was a modified
memory drum manufactured by the Stoeltiﬁg.Gompany. A larger reduction
gear was affixed to the electric motor so as to cause the driving wheel
to rotate onee in three seconds. This apparatus is so designed that
the subject could observe only ene stimunlus pair through a small
adjustable aperture. The subject was seated facing the aperture of the

apparatus just opposite the experimenter, but separated by a black screen.

T/C. E. Noble, "The Role of Stimulus Meaning (m) in Serial Verbal
Tearning, " Journal of Experimental Psychology (1952). W3 :437-Lh6
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' EXPERIMENTAL PROCEDURE AND DESIGN

The total 64 suﬁjecfs wérc ﬁivided.into four major groups (A, B,
Cand D) of 16 each. Groups A, B‘an&_C wcré each providcd‘familiarie
zation training as folléwss

1. Group A - cifcle figures and.meaningful words

2.-7Grou§”B -~ sqQuare figuies énd'nonsensc words

3. Group C - circle figuresvand ﬁéaﬁingfﬁl words; square figures
and nonsense words. | |

4. Group D - no familiarizaﬁion training (Control group).

This familiarizationutréining consisted in presenfiﬁg 12 cards as
described in the section on materials to the subject one at a time. The
stimilus~response peir 6n eaéh card was presented fbr apprdximately
one sécond, an interval of oﬁé second sépar&ting p;eéentation of a
- second card. After all cards were presenﬁed to the Eubjeot, he was‘required
to give the correct rcsﬁonse_item when shown thé stimulus associatee.
After each trisl run through‘thc'gntirc 12 cardé;'ahy card oﬁ whiéh
the subject made no error wa;lremoved; the_remainiﬁg cards ﬁere re=
shuffled and again-ﬁresented in‘thé same menner. The procedure was re-
peated uﬁtil the subject oompieféd two_succegsivé‘errorless runs

thiough all 12 cards.

Tests for Dominance.

Opposition of Cues test.--As a test for transfer effects, the entire

group of subjects was required to learn a paired-associate list consist~
_ing of 12 pairs of S-R items indluding 6 pairs of circle figure-meaning-

ful word items and 6 pairé of square figure-nonsense word items. Each
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group was subdivided so that one half the subjecbs, eight in each sub-
group, learned the paired-associate 1list to a 100% criterion of mastery,

while the other half learned the list to a 50% criterion of mastery.

Reversal of Cues test.——ihe subjects of each group and subgroup
were exposed to a second paired associate list iﬁ,the same fashion as
in the above test with the following exceptions: a) all subjects were
required to learn the S-R items of this list to a 100% criterion of
mastery, and b) the cue stimalus figure and the fesponse word were nowb
reversed; for example, if the subjeet had been responding to a circle
figure-meaningful word relatiopship, he was now required to respond to
the same figure with nensense word items formerly ésgociated with square
figures.

Figure 2 shows the experimental treatment of subjects for both the

familiarization and deminance test conditions.



CHAPTER FOUR
RESULTS

"Science is bound by the everlasting law of honor to face
fearlessly every problem that can fairly be presented to it."

Lord Kclfin

The present investigatién c&ﬁsistéd e;sentially,in providing
the subjects with three type§ of familiariiation trainiﬁgs The
training was designed so that the‘subjecté either reéeived experience
on only one class of S4R‘i£ems,j(a) circleéfigufes and meaningful
wordé or (b) squarc»figufcs and nbnéchsé ﬁqrds; Or were trained
with two élasses of S-R items, (c) a combihation COnsiatingkOf equal

portions of the same items found in the lists a and b. During the

- femiliarization training the subjectsvlearned paired-associate items -

to the level of two consecutive errorless trials. These jitems wefe'
highly similar to those comprising the tests for dominance in that

the same dimensions were varied. No record of the number of trials

reqﬁired to reach the 100% mastery level was~kep£ inasmuch as the ob=

jective wes merely to thoroughly familiafize the subject with a given
class or classes of S~R items and thereby establish a ¥seth or
"preference® to respond more accurately to those items in - subsequent

associations.

Tests for D@minahcee-aThe'total‘subjgct population regardless
of the assignedvgroup received identical tests for dominanéé‘which

werevadministered'immcdiately followiﬁg'the fémiliarization training

37
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condition. The opposition of cues test consisted of a paired-
associate list of 12 pairs, six pair of‘circle figure-meaningful
word items and six pair of square figure-nonsense word itemse.
The reversal of cues test administered immediately following
compietion of the opposition best consisted of the identical
items found in the opposition test but with the cues reversed,
ise., circle figures were now paired with nonsense words, and

square figures paired with meaningful words.

TABLE I

EXPEREMENTAL TREATMENT OF SUBJECTS

A B c D
Circle Square  Simultaneous Control
Meaningful Nonsense or (No Training)
Mixed

Opposition 100%  50% 100% 50% - 100%  50% 100%  50%

of Cues
test 8 8's. 88's 858's 8¢s's 88's88l's 8 S's 8 sts

Reversal ‘ : o '
of Cues All Subjects All Subjects - All Subjects All Subjects

test

Grbuging.-—The subjects were randomly assigned to the various
groups end subgroups as represented in Table I (see also experi=
mental paradigm). Each group or subgroup, designéted in accordance
with the type of familiarization trﬁining-received, including the
c§ntrol group, has been further.subdivided inﬁo a 100% and a 50%

level of mastery group. A note of explanation is neceséary here.



On both the opposition and reversal of cues tests, the
100% mastery group learned the respective lists to a criterion
of one errorless trial. The 50% mastery group learned the opposi-
tion of cues list to the 50% level of mastery and the reversal of
cues list to the 100% 1eve1.:Henoe, for the most part, the data
for these two groups has been treated separately.

Scoring Criterione.-~Discrimination learning on both the fami-~

liarization and dominance test conditions was measured by the recall
method. For the subjects assigned to the 100% mastery group, it
was required that the response word itemsileﬁrned in association
with ali 12 figures be recalled until a criterion of one error-
less trial was reached. The second half of the subject population
was required to leam the figure-word lists to ﬁhe 50% level of
mastery or until a criterion of 6 correct responses was attained
on a given trial in the opposition of cues test. It may be well

to note that for the 50% mastery group, no further exposure of

the remaining items of a list was given affer the subject achieved
6 correct responses on a trial. Cognizance is taken of thé fact‘

that there can be no statistical certainty as to the precise

per cent level of mastery exhieved beyond the 6 responses. For this

’

reason, no comparisons of the opposition 6f cues data for the 100%
and the 50% groups were made. It was felt, however, that the

relative habit strengths of the two groups should differ to such

39
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an extent as to render significent & comparison of their perfovmance
on the reversal of cues teste.

While data was obtained on$the number of trials required to
reach the designated ievel of master&, the statistical treatment
or compearison of these trials offers ;ittle to an interpretation
pf performance, pooled or individuél. At least this would seem
to hold in an experimental design of this type utilizigg the recall
method of retention. The number of trials in most'qaées was rough-'A
ly pfoportional'torone anothé£>throughout the four experimental
groups for each test for doﬁinance. Hence, the complete analysis
of this investigation is based, essentially, on the number of

CIrrorss

TABLE II

' FOUR PART ANALYSIS OF VARIANCE OF THE ERROR SCORES
FOR ALL FOUR EXPERIMENTAL CONDITIONS

Bource of Variation Sum of Squares | dff Mean Square’ F

Training 645227560 3 2,075.853 44,6
Dominance Tests 562.500 1 562.500 12.1
Interactions »
Training X Tests 3,135,580 3  1,045.193 22.0
 Within Groups 2,605.860 56 46.453
Total 12,531,500 63 .

The resukts of an analysis of variance of the error scores

made by the subjects in the 100% level of mastery group represent
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a division of the total sum of'squafes and degrees of freedom
into four parts: (1) Differences between the four experimentel
'treatmenis, or differential tréining groups; (2) Variation be-
tween opposition and reversal of cues tests; (3) Interaction
between training and tests, and (4) the variation of subjects
treated alike. This analysis is shown in Table II. It may be
noted that the F values for the total training effects based
~upon 3 and 56 degrees of freedom, as well as the between domi-
nence tests variation based upon 1 and 5 degrees of freedom, are
well beyond the 5 per cent level of confidence. Hence, it would
seem reasonable to supposeiat this gtage of the analysis, that
there exists adequate similarity of differences between the means
of thé four training groups to account for an absence of inter—
actions This is further indicated in thel ack of interaction

between tests and training sumse

TABLE III

THE MEAN ERROR AND STANDARD DEVIATION SCORES
FOR THE FOUR EXPERIMENTAL GROUPS (100% Level)

A B C D

Circle Square Mixed Control
Meaningful Nonsense (No Training)
M SDh M SD M SD M SD

Opposition 19.0 7.28 29.1  5.74 27.8 4.70 43.5 2.64

of Cues

Reversal of - 15.4 6.08 27.1  9.27 39.5 6.85 45.2 10.81
Cues

Differences -3.6 -2.0° *11.7 *1.,7
*

#Reversal score greater than opposition score.
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Oppeosition of Cuest este~-The mean number of errors and

stanaard deviation scores for each experimental condition and

the mean differences are shown in Table III. It may be seen that
Group A, i.e., the group’receiving familiarization training on

the circle figures and meaniﬁgful words is clearly superior in
performence to all other experimental conditions on the opposition
of cues tesﬁ, particularly the control group De. The mean number
of errors for all other groups is at least 10.0 points higher
than that of group A. The experimental gr§ups B.and C also show

v lower mesn error scoreé,fhah those of the control group, the mini-
mum error difference being 14.4 points. The mean difference of
1.3 poinis‘between the experimental groups B and C, in favor of
the latter is not regarded as significgnt at this point.

Reversal of Cues Teste—The superiowity in performance of

group A over all other conditions is also apparent on this test,
the minimum error difference showing a slight increase #o 11.7.
The mean number of errors for group B, which is slightly higher
then the mean ofbgroup C on the opposition of cues test now shows
an error score 12.4 points lower than group C. As in the previous
test, the error scores of all experimental conditions are superior
that is lower than those.of_the contfol group, De

A comparison of the within group meen error scores shows
that subjects in groups A and B learned to reverse the discrimi-

natién at a slightly faster rate than that ettained on the opposition
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of cues test. On the other hand, groups C and‘D show & slower
reversal rate , particularly group C.

Comparison of the Significence and Differences
Between the Group Means

In order to more clearly understend and explain the differntial
effects of familiarization training on performance,; the means of
the four experimental groups have been combined and compared in.

the following ways:

l. Groups A, By, and C vse. D. Femiliarigation training vs. no
training.
2. Groups A vs. B Circle figure-meaningful word

pairs vs. square figure-nonsense

word pairs.
\

B.Gréups‘A and B vs. O Single training vs. simulteaneous
or mixed.

TABLE IV/

A COMPARISON OF THE FAMILIARIZATION AND CONTROL GROUPS

Familiarization Training Oontrol Difference

Opposition o : : .
of Cues o 2543, f 43,5 18.2
Reversal K
of Cues 27.% ‘ 45,2 17.9

I._When subjects are tested with stimuli differing by the

same property as that received in familiarization training, learn-

ing én these test stimuli is facilitated.
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As evident in previous comparisons, the experimental groups A, B,
and C, those receiving prior familiariiation training, show a
striking sﬁperiority over-the control. group D. As may be noted
in Table IV, the difference between the combined means of groups
A, B, C and D is 18.2. The t score for this comparison is 455
for %) degrees of freedom. Hence, the probability of obtaining

a value as large as this is therefore less then .01 under the
hypothesis of random sampling'from.a common population.

When the training groups A, B, and O are compared with the
control group D on the reversal test, performence similar to that
obtained on the opposition of cues test is evident. The difference
in the means of these two groups is 17.9. The t score for this
difference is 2.52, 30 df, P less than «05. The combination of
the meens of these two groups on the reversal test reflects,
however, a larger error score and & slightly smaller difference

between the o groupse.

TABLE V'

A COMPARISON OF GROUPS TRAINED BY THE SINGLE STIMULI METHOD

b~ —————— e
(4) (8)
Circle.figure~- Square figure=
Meaningful word Nonsemse word
pairs . pairs Differmnce

Opposition A : .
of cues test 19.0 ©29.1 _10.1

Reversal of .
Cues test 15.4 27.1 _ 1.7




II. The degree of facilitation is dependent upon the type of

familiarizetion training received.

a) If Pamiliarization training is restricted to a single

stimuli sifuation or class of S=R items; there will resuli a

decrease in discrimineation errors on subsequent tests. A second

dompérisdﬂ.wasvmﬁdé-of.fhe éignificéncéléﬁd difference between
the ﬁeans of groups A and B‘(see Table V) It may be recailed
that these twp groups receivéd prior familiarization training on
only one class of S-R items. The essehtial difference between the
training of these two groups i® that group A4 was familiarized v
with circle~figures paired with meaningful wo;ds while group B
received prior training consisting of square-figures paired with
nonsesse wordse. The mean differenée for this comparison is 10.1
and Fields a ﬁ score of 1.87 for 14 degrees of freedom, P is less
than .1.

A comparison of the means of groups A and B on the reversal
of cues test shows that both groups leamed the reversed discrimi-
natién at a faster rate than on the oppqsition test when the pairs
were merely opposed to one anéther. The difference between the
two groups is increased somewha# thoughvnot signifieantly. The
difference between the memss yields s t score of 1.74, 14 df,

P is less than.l. |

The significance and Rifference of the above two groups (4,B)



involved training by the single stimuli method and the comparison
is directed primarily toward thercontent or kind of discrimination
material. The subjects of group C, which is being called the sirml-
taneous or mixed group, however, received prio; familiarization
training on bofh classes of S-R items, i.e., an equal distri-
bution of circle-figures paired with meaningful words and square-
figures paired with nonsense wor&s. Now when the mean of the single
stimuli groﬁp*istomparqd with that of fhe similtaneous or mized
group‘as represent;a in Table VI, a difference of 3.8 in favor of
the former group is evident. The t scarekfor this difference is

.863, 22 df, P is greater than .Sesurrealing stoniflicoaes b

T S ST, BN oY

bBrowand the Lewal ool ohonane

| TABLE VI

A COMPARISON OF TRAINING BY THE SINGLE STIMULI
AND SIMULTANEOUS METHODS

@we) ()

Single Stimali Simultaneous

Method Method " Difference
Opposition of o R . '
Cues test -2k 27.8 3.8
Reversal of
Cues test Co2l.2. 395 ~18.3

The combined means of groups A and B as compared with that of
group C provide the most striking contrast in results thusfar

evident in the analysis. It may be noted that while the difference



between the means of these two groups is only 3.8 on the opposition
.test, it is 18.3 on the reversal test, an incfease of 14,5 in

the mean number of errors. The comparative analysis of these

two groups becomes even more complex inasmuch as the combined
groups A and B show a faster rate of learning on the reversal

test while group C shows an increase .of 11,7 in the mean number

of errors. The difference between the means of thése two groups

on the reversal test would appear, however, significant--P is

less than .02. These findings would imply that: III The influence

of familiarization training is not restricted to the initial

stages of learnirg but tends to facilitate the formation of more

complex or advanced habits.

AN ANALYSIS OF PERFORMANCE OF THE 50% LEVEL
OF MASTERY GROUPS .

This group differs from the 100% level of mastery group in
that the .subject population in this cése were required to learn
the figure-word lists to only the 50% level of mastery or until
a criterion of 6 correct responses were made on the opposition

of cues tests The level of mastery on the reversal test, however,

for this group was 1l00%. As mentioned earlier, cognizance is taken

of the fact that.ﬁhere is no statistical certainty as to the pre=
cise level of mastgry attained by this group on the opposition

test inasmuch as no further reéponses were taken after the sixth
correct response on & triial. For this reason, comparisons within

groups between the two dominanée tests as well as those between the

av



opposition test results of this amd the 100% groups have not been

made.

TABLE VII

THE MEAN ERROR AND STANDARD DEVIATION SCORES FOR
THE FOUR EXPERIMENTAL GROUPS (50% LEVEL)

M 8D M SD M SO M SD
Opposition 12.5 3.16 20.2 3,87 15.1 7.55 25.1 8.24
Reversal 29.3 5.65 36.1 - Te07 35.7 7.00 39.8 7.61

Results of the Opposition of Cues Test.--In Table VII are shown

the mean error and standard deviation scores for each experimental
group in the 50% level of mastery group. Similarly to the group just
considered, the proficiency positions of the four major groups re-—
mains unchenged insofar as the mean error scores are concered. As
may be seen in the Table, the group receiving prior familiarization
training, group A, also attains a 50% level of mastery in & minimum
of 3.0 mean error points fagter than thé neareét group--group C, or
that group receiving femiliarization training of the mixedittype.
All groups show a faster rate of learning than the control group D.
When the mean error scores of the major groups are combined, &
further comparison of the effects of training shows that groups
receiving familiarization.training'<A,B, aﬁd C) are superior in
pérformance to the control group D. The t score for this difference

is 4.00 for 30 df with a probability of less than .0Ol.

48
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The difference between'the means of groués A and B, those re=
ceiving prior training by the single stimuli method is 7.7 and
yields a t score of 1.35, 14 df, P is less than o2
The final comparison of the,difference‘bet#een the combined

mesns involves the method of training, i.e., singlevstimuli
- mehhod versus the simultaﬁeous‘or'mixed method. An extremely
smell difference exists between the means of groups A,B, and C.
This difference.is oniy 1.2 and'isbnot regarded as significant
beyond the level of chance. The t score for this difference is

«661 for 14 df, with a probability of .6.

Results of the Reversal of Gues Test.—-The mean'and~stand€rd
deviation écores indicaﬁe -4 superiority gfﬂgroup'A ovér‘allﬂqtheri -
groups.,Howevefe, the emerall variance between groupé‘on this test
is quite smalls This holds alsoffor the standard deviation scores
at least for groups B,C, and D.

A combination éf thé méan error scéres of several groups
would also appear to indicate very little variance ip mostfcasés.
The difference between thé means of gréups A,B;C emd the cbntrol
group D is 6.1 which yields a t écore of 1.68, %0: df, probability
less then .l.

The combined groups Ayand B show a superiority in performance
over group C though the difference is only 3.0. It may be recalled

that the difference is also small (1.2) on the opposition test

although group A and B is inferior to group C. The t score for the
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difference between these groups on the reveféal test then is 3.0,
t score of .769, 22 df, probability less than 5.

COMPARISON OF PERFQRMANGE OF THE TWO MASTERY GROUPS

ON THE REVERSAL OF CUES TEST

The present experimental desigp is of such nature as to
render possible a comparison of the ﬁean error scorés of the four
major groups consistent to their relative habit strength. This is
due to the fact that ofe half of the subjects learned the dis-
crimination to perfect mastéry on the opposition of cues test
while the learning of the }emaining subjects was held, numerically,

at least , at the 50% level of mastery.

TABLE VII

COMPARISON OF THE MEAN ERROR SCORES OF THE
50% and 100% LEVEL OF MASTERY GROUPS
(REVERSAL OF CUES TEST)

' A B c D Group Mean
100% Level 15.4 27.1 39.5 45,2 31.8
50% Level 29.3 "3641 35.7 %9.8 35.2
Difference =13.9 -9.0 % 3.8 * 5.4 3.4

¥ 50% mastery group demonstrated faster learning.

IV. When the relative habit strength of two tasks is varied,

it will be eésier'to reverse the stronger habits

a). Such fécilitatidn, however, appears evident only
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WHEn the condition of familisarization training is restricted

to a single stimuli situation.

When the subjects of bofh.mastery levels received prior
familiarization training fhéy demonstrated a superior performence
to that of the control groupe On both mastery levels familiari-
zation by the single method pfoved more beneficial for those
subjects trained on circle figure-meaningful word pairs as op-
posed to those trained on the square figure-nonsense word pairs.
However, the 100% level of mastery subjects in groups 4 and B
show a significant superiority over subjects in the same groups
on the 50% level.

Perhaps the most striking results are those obtained by a
comparison of the mixed and control groups.‘It may be seen in
Table.VII that both groups C and D show a faster reversal rate by
those subjects 1earning‘the'discrimination on the opposition tést .

to the 50% level of masterys



'GHAPTER V
Discussion
o one can understand nature fully nor miss it wholly;
but as each contributes his part there arises a structure that

has a certain grandeur.®

Aristotle

The prepotency of certain'stimulus characteristics to determine
choice reactions in discrimination learning may wellkrepreeent one of
the most critical aspects of Lashley's theory--that of éelective
attention. It may be recalled éhat he, greatly influenced by the
Gestalt psychologisbs, takes the notion that 1earniﬁg,is not a form of
isoleted respoﬁsevassociations with specifie eﬁimnlue elements, but
rather a reaction beﬁﬁeen stimnlif It is apparent that Lashley favers
a conceptual learning ﬁheoryithat would involve the dynamic perceptual
organizatien of behavior in lieu of what meny;of his followers might
call the "unltary" theory of the S-R psychologlsts represented by such
stalwarts as Hull and Spence. f

Lashley is‘very emphatie in pointing out that aiscfimination
learning cannot occur exeept‘by eomparison of twe of‘more stimuli and
is non-existent until established gy.differential tfaining; He -further
feels that discrimination involves the manipulationAor direction of
attention to various aspects of othe; stimuli.‘ This is tantaﬁount to
saying there is an arousal of a set to react to-Certain elements of a
- given stimulus situation. In other words, if a subject is trained %o

respond to a given cue, new associations will be more readily formed -



when this cue.is involved than in stimulus situations comprised of all
novel stimuli,

’.‘ The problem of selective'atténtion is significant and vital to

the bontinuity—discontinniﬁy issue. It may be recalled that Hull's
theory as refined by Spence takes the motion tﬁat all stimuli, those wiﬁh
both excitatory and ihhibitory tendencies become associated with the
response, these tendencies summééing algebraically oﬁ the stiﬁulus
continuum to yield the effective reaction potential. On the other hand,
~ the discontinnity theoristé dissociate learning from performance and
imply that during.the presolution periéd in discrimination, there is mno
iearning relevant to the discrimination.. The activify dufing this per-—
iod is comprised solely of the formation of irrelevant '"hypotheses'; o
and it is only after these incorrect solutions are eliminated that the
subject commences to learn the discrimination problém; The discrimin-
ation occurs by selectivély.attending to the relevaﬁﬁ cues only.

Tt would appear that the assumption underlying the stimulus-
respoﬁse interpretation of séleétive.attention is that there is est-
ablished a stronger association between the oveft response or performance
and the preferred cue. ﬁaWrence has pointéd out, however, that such‘
an aSsumption is justified oﬁly_within the confines of a unitary con=
ception of the relation between the stimilus and the instrumental res-
ponse., This relationship then, would be entirely depéndent upon the
strengﬁh of the association eétablished, Iamrence,vwhileVnot rejgcting
the S-R interpretation in its entirety, suggests the necessity for pos-

tulating a two—-stage process consisting of a mediational variable that




54

enhences the distinctiveness of the relevant cue, andvan'associaiion
variable to account for thc-Stréngtheﬁing of the association between
the instrumental response and the enhanced cue.

Actually then, three views are{foe:ed to ué as possible inter=
pretations of the phenomena of selective attention as it affects the
'.contihuityadiSGOntinuity issue. First we have the Lashley.formulation
 which requires that the mediational_process (attenﬁion, ih'Lashley's'
terms).be'dissociated from;the_associgtion procesg. Secondly, the strict
stimulus-response .theorists ﬁreseht an interpretation of the stimulﬁs=
- response relationshiip- as a continuous unit, performance being a
direct measure of the strength of association. Finally, Lawrence
postulates a third fbrmqlation which he feels, while analogous to
Lashley's concept, is an extension of S-R concepts. This two-stage
formulation as described above was felt necessary to account fof the
faster reversal rate of strong habitsvovcr’against weaker ones.
Lawrcﬁcc has described this‘formulation as an "hypothesis of acquired
" distinctiveness of cues® and compares it with the discontinuity view
as folloks:

_ *The hypdﬁhésis of the acquired distinctiveness of cues and
the non-continuity theories of learning differ as to the character-
istics they ascribe to the mediating process. The latter tend to
emphasize the all-or-none characteristic of shifts in attention
during the presolution period of learning. The present formulation.
assumes that the changes in the mediating process are of a gradual
and continuous nature. Both agree, however, that the end result
of such modifications may be a qualitative change in the 'percep-
tual' characteristics of the situation. Because of this difference
in emphasis, the two formulations tend to disagree also as to the

extent that attention limits the association between various stimulus
aspects and the instrumental behavior. The non-continuity theories

tend to emphasize that only"the aspect attended to becomes -
associated with the stimulus. The present formulation assumes that
the relevant aspect of the stimulus becomes relatively more distinctive



than the other aspects; there is a reordering of the 'association

values' of the various aspects but none is necessarily excluded

from the assocmatlon."l/

The purpose af thepresent investigatioh.wés 10 experimentally test
the validity of the Lashley formulation of selective attention in dis-
crimination learning, and to obtaln, if possibie, information as to the
nature of discrimination learning relatlve to the contlnulty—dlscontln-

ulty issue. Tt wasvfelt that an experimental design very similar %o

that constructed by Lawrence for use w1th anlmal subjects could be mod-

ified in such a way as to render p0381ble the observation of the phenomena

of selective attention in human.subjects“' It was suggested that while
the relationship between stimuli and resporise may be depéndent upon two
variables, a mediating and agsbciation pr§¢ess, the present design would
,éemonstrate that the role ascribed to these processes is not identical
nor comparable in humaﬁs. |

It should be remembered that this writer was not inclined to accept
nor reject any of the views or 1nterpretat10ns of selectlve attentlon
presented above. Instead, the primary aim of this study was to designk
and conduct an experimeht, utiiizing human subjecté, methodologically
similar enough to 6ther studies as.to render possible a logical com=~
parison of the obtained results.

Inasmuch as the present inyestigation is eSsentially a modific-

ation.of the Lawrence experiment; but uwtilizing humans as subjects, it

1/D. H. Viawrence, "Acqulred distinctiveness of cues: II. Selective
association in a constant stimulus situatlon. Journal of Experimental

Pﬂcholog (1950), L0, 175-187.
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would seem feasible to make a comparison of résults in regard to the
degree of consistency. There do exist, hoﬁever, certain similar and
differentiating features between the two designs which may be well
worth noting. Both expérimerfbal designs are constructed so as to (a)
provide the subjects by prior training, experience with one set of cues,
(b) give training in which this and a second set of cues are equally re-
levant, and (¢) finally test for the dominance of these cues in sub~

: seqﬁen‘b discr:i_minatioﬁ respbnsem » The underlying asémnpﬁion is that as
~a result of prior training, a "mediating proce‘sls'}‘ is established that
functionally alters the dis criminability of the relevant cues in such

a manner that they bécome more distinctive aﬁd henée , facilitate learn-.
ing of a new response.

The present study divided the total subject population of 6l
subjects into four main groups in accordance with the type of familiar-
ization tfaining i'eceived:' (A,. and B), single stimuli groups in which
the subjects r'e.ceived experience on>on1y one class of stimuli items,
Group A being t:éined on cirele figm'es paired with meaningful words and
‘group B, trained on square figures paired with nonsense words; (c),
gimultaneous or mixed group that was provided experience with both
classes of stimulus-response. iﬁems; and (D) ‘a control group that received -
no prior training or vexperiené’e. A1l subjects were trained on the
specified stimﬁlus-response 'itemsv to the saﬁe crit{arion of mastery.

After faﬁiliarization training, the su‘bjects were administered an

 opposition of cues test consisting of an equal portion of S-R pairs

similar but noﬁ identical to the two classes of items used in i‘ami]i_ar-
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ization training. In other words, the single stimuii groups learned
a,list_of items, half of which were familiar and half novel; Group C,
the simultaneous group,’on the other hand, was confronted witﬁ the
task of learning all familiar'itemé; and the control group, of course,
learned all novel items, inasmuch as the subjects in this group received
no prior training. Half of the total subjeét population learned the
list to a criterion of one errorless trial by the recall method and are
designed as the 100% masteryAgfoup. The remaining subjects learned the
list to a criterion of 6 correct'responsesbon a given trial (half the
list) and re referred to as the 50% mastery group.

To further test the transfer effects of familiarization training,

a reversal of cues test was administered all sﬁbjects. This test, pro-

portional in length to that used fér the opposition of cues test was

also idéntidal as regards the stimalus and resppnée ifemé. The essential
difference was that the cues weré reversed. That is, where circle
figures were formerly paired with meaningful words in the opposition
test, these figures were ncﬁ paired‘with nonsense words and the square
figufes.formsrly paired with nonsense words were now associated with
nmeaningful words. The recall ﬁethod~was also employed in this test as

a measure of performance; but all subjects learned the list to a criterion

of one errorless trial or to the 100% level of mastery.

In the Lawrence experiments, all the subjects (animals) were provided
with both successive and simultaneous trainihg. After administering the
described dominance tests; a relearning test was given. In the present

study, only the dominance tests were given.
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The design of the present study was constructed so as to render
possible a more thorough view of the nature of the "mediational process.™
A rough attempt has been made to envision a mediational gradient." That
is, subjects of group A, whose training consisted of circle figures
paired with meaningful words should benefit from a strong "mediational
process® while the subjects of grbup,B, trained on square figures paired
with nohsense'words were required to learn under circumstances of a com=
paratively "weak mediational process.?

Lashley, consistent with his notions regarding the discontinuity
of discromination lsarning feels.that there should be no measurable
generalizatién among stimuli when original training is restricted to a
 single stimilus situation, i.e., training on a single stimulus should
be more difficult for subsequent discrimination learning than simultaneous
training. As a result of this trainiﬁg on a single stimulus, there is
established a set to react to this aspect of a subsequent stimulus sit-
uation comprised of the-"familiafﬁ stimulns and novel one.

In the Lawrence experiments all animals were first trained on the
successive discrimination to reSpond to one stimulus aﬁd ignore another.
The entire group was then'trainéd’on a simultaneous discrimination in
which both cues were relevant; i.e., learning of the discrimination could
be achieved on the basiS‘bf either cue or both;"(The "preferred cue®
was indicated by this:phoice)‘ Tt may be recalled that this procedure
differs somewhat from the one employed:in the present study in that the
subjects of the latter sbudy received fifferential training in whieh

all stimuli was relevant. At any rate, Lawrence®s findings indicate that



discrimination 1earning-is facilitated as a result of prior training
and is faster on a familiar cue than it is on a non-familiar cue. This
facilitation of learning was not restricted to tﬁe‘intial stages of
learning but was evident throughout all tests administered.

1. When subjects are tested with stimuli differing by the same

property as that received in familiarization training, learning on these

test stimuli is facilitated;

The results of the present studj also @idicateba facilitatiﬁé effect
on discrimination learning as a result of familiarization training.
The mean number of errors for the fouf experimental groups demonstrated,
.6n the oppositiéﬁ of cues'test,”a‘very clear superiority of all training
groups over against the control group; |

Of gignificance here, however, is the differential performance of
the three £raining gfbups. Group A, a single S-R group, trained on
circle figures paired with meaningful words is réliably sﬁperior to the
second single stimunlus group trainedvon squére figures paired with non-
sense words, group B. Even more.inferesting is the slight inferiority
in the learning rate of group B to the simultaneous or mixed group C,
trained on both classes of stimnlus—responsé items. On the surface
one is prone to view these results as functionally related to the’un-
equal difficulty of the items in the training lists of ﬁhe fhree groups.
That is, it is not a "mediational process" that is altering discrimina-
“ bility but rathér the unequal difficulty of nonsense words as compared
with those of high méaningful content. Therefore, group C, meéceiving |

training on half the meaningful items should perform with fewer errors
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than group B, method of traiming not withstanding.
A further analysis of the results, particularly those of the

revergal test would tend to render such a view untenable. The mean error

score of groﬁp B is significantly smaller than that of group G altﬁough
larger than that for group A. Worth considering here is the possibility
that in this type of learning situation, utilizing human subjects, the

opposition of cues test may not be a crucial measure of the strength

of assbciétion. Desplte the fact that subjects of all groups considered
thus far learned the dlscrlmlnation to the 100% 1evel of mastery, it
‘is the opinion of this writer that there exists no justification for
concluding that the relative habit strengths are equal solely in the

basis of results on the 0pp051t10n of cues test.

Such conclusions are not at all contrary to those stated by Lawrence.
It might be recalled that he assumed that changes in the mediating
process are of a gradual'and continuous nature. On the basis of cb-
tained results in the present investigation; it would seem essential
¥>to add the following: |
| II The degree of facilitation is dependent upon the type of
familiarization training received.

. (a) If familiarization'training is restrioted fo a single S-R
~ class of items, therevwiii result a.decréase in discrimination errors
in subsequent tests.

Basic to st1mnlus~response interpretatlons is the assumption that

discrlm:matlon learnlng is continuous, i.e.; there are cumulative effects
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of training from its.begining until'the maximum haﬁit strength is
achieved. In Spence*s‘wbrds, discrimination learning inVOIVés Meeed
cumulation process of building up the excitatory tendency.® Now it is
apparent that»the excitatory potentialbéfrmeaningful‘wordslis”greater
than thevnonsense:wbrds'at the outset of training, énd so the subsequent
superiority resultant from further tféining would be'anticipated. It
isvagreed~that‘even thougg the Stimnlué-respohse association may be
regarded as a‘gnit, there does exist, in the initial stagés‘of learning,
some learning of the stimulus as well as the response separately. The
discriminatibn process envisioned by the S-R theorists requires only
that such learning be continued until the difference in excitatory
strengths of the S=R pairs'is suffioientIyAgre#t as to make them dis-
criminable from the difference in excitatory strengﬁh of other‘pairs.

It need not be necessary either to dissociate learning froﬁ performance
or postﬁlate-a separate "mediational! process to account for this build-
up in association. Differenges of this nature may be explained in terms
of dimensional attriButes of the stimulus or response such as intensity,
quality or the like. In serial lists consisting of mixed items such

as the one administered to the mixed group in the present study,
intralist generalization and/or perseveration would appear adequate to
account for the réduced effects of training oh subsequent test per-
formance (Reversal test). In other.words; while the effects of
familiarization training point to an inmcreased facilitation of discrim-

“ination learning for both single stimulus and mixed groups on the

opposition of cues test, a more difficult test requiring the subject



to inhibit an old réspon’se, such as theAreversal test, réveals impeding
effects of training by the mjxednéthod. | |

Lawrence feels that his ﬁéxtension" ofvthe stimulus—res?onse
conception of discrimination learning 13 essen‘bial’ to account for his
findings indicabing that it is easier to reverse a strong habit than
it is to reverse a weak one. He i‘urther states ’that the fact that
the present formulation is an extension of concepts to be found in S-R
theories ;Sf learning indicates that the phénoxﬁena of attention are
not crucial kdistinc‘bion between the continuity and noncontinuity theories.n ,
This may well be but it has ‘been regarded so by. many' including the
discontinuity theorists. It would appear to this writer to be the
only logical means by which the notion of a dissociation of iearning
and performance can be explained or justified.

It is felt ﬁhat the findings of the preéent study do not con-
firm the necessity for an extension of stimulus—response theories such
- as that propoéed by:Lawrencep Indeed, this so-called extension would
appear to be more a-inodification of sign-significate interpretations
of discrimination learriing. |

In a comp_arisoﬁ of thé reversal results of the 100% and SO%
mastery groups in thé present study, ’c’ontrary results were obtained.
The 50% mastery group receiving simultaneoﬁs ‘training and the contrél
éroﬁp feversed v}hat is believed to be a weak habit at a faster rate
than the c_omparaﬁle 100% groups .

.. ' These results are not .consistent with the lashley nor Lawrence

‘formulations but would seem to be in accord with striet stimulus-response
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éonceptions. Tt may be recalled that Hull's postulate regarding momentary
effective potential (reaction, sEr) considers and provides for the

effect of competing responses. In essence, as applied to the above
results, it would seem. that the two classes of items on the familiari-
zation aﬁd test lists (simultaneous group, in particular) are not
Vcompatible with one anothei'. Hence, the rate of learning would be re-
duced as a result of famiiiarization tfaj;ﬁhg. This is borne out

further inasmuch as the weak habit was reversed more quickly for the

50% group. |
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CHAPTER VI

SUMMARY

The purpose of the present investigation was to experimentally
test the validity of the Lashley formulation particularly as it is
refined by Lawrence; and to obtain information as to the nature of
‘discrimination learning. It was suggested that while the relationship ‘
between stimuli and responses may be dependent upon two variables, a med-
iating and association process, the present design would demonstrate
that the role ascribed to the processes is not identical nor comparable
in humans.

The present study divided the total subjeet population of 6l
subjects into four main groups in accordance with the type of familiar-
ization training received: (A and B), single stimuli groups in which
sﬁbjects received experience on only one class of S-R items, group A
being trained om circle figure§ paired with meaningful words and group
B trained on sguare figures paired with nonsense words; (Group C), a
simultaneous or mixed group that was provided experience with both
classes of S-R items; and Group D, a control group that received no prior
training. After faﬁiliarization training all subjects were administered
tests for dominance to determine the transfer effect of the ‘preferred"
or "familiar" S-R items.

The experimental design was constructed so as to provide the subjects
by prior training, (a) experience with ene set of cues, (b) give training

in which this and a second set of cues are equally relevant, and (c)



finally test for ﬁhe'dominahcé Bf these ‘cues in subsequent discrimin-
‘ation re3pon5eso The underlying'assumption being that as a result of

prior training, a "mediating procesé“ is established that functionmally
alters the discriminability,of the relevant cues in such a manner that
they become more distinctive and hence, facilifate learning of a new

' response.‘

Conclusions.

1. VWhen subjects are testéd.with stiﬁﬁli differing by the same
property‘as that received in familiérization tréining, learniég.on these
test stimali is facilitated. o

2. The degree of facilitation is dépendent upon the type of
familiarization traihing recéivéd.

(a) If familiarization tréining is résﬁricted to a singlé SR
situation class of S=R items, there will result a decrease in discrimin=
ation errors in sdbseQnent tests. |

3. The‘influence of familiarization training is not restricted to
the iniﬁial stages of learning but tends to facilitate the learning of
. more advanced or complex tasks,

| li. When the relative habit strength of two tasks is varied, it
will be easier to reverse the stronger habit than the weaker one.

(a) However, such facilitation appears evident only when the
familiarization traiﬁing is reétridted‘to‘the single stiﬁnli type siﬁuafion.

The findings of the present study, in the opinion of the author,
do not confirm the neceésity for an extension of Stimulus-Response inter-

pretations of diserimination learning such as that proposed by Lawrence.



It is felt that the obtained results s in their entirety, may be adequately
explained or interpreted within the confines of a unitary conception of

habit formation as described by Hull and Spence.

6¢



9.

10.

11.

Y
N;

BIBLIOGRAPHY

Birch, D., and Vahdenberg, Ve, "The Necessary Conditions for Cue-

Position Patterning," Journal of Experimental Psycholqu (1955),
-~ 50:391-96

Bittermaﬁ, M. E., and Coate, W. B., "Some New Experiments on the
Nature of Discrimination Learning in the Rat,® Journal of
Comparative Psychokopy (1950), 43:198-210

Bitterman, M. E., Tyler, D. W., and Elam, C. B., "Simultaneous
and Successive Dlscrlmlnatlon Learning Under Identical Stimu-
lating Conditions," Amerl@an Journal of Psychology (1955),
685237-48 .

Blum, R. 4., and Blum, J. S., "Factual Issues in the 'Coﬁtinuity'
Controversy,® Psychological Review (1949), 56133-50

Ehrenfreund, D., "An EXPcrlmental Test of the Continuity Theory
of Discrimination Learning with Pattemn VlSlon,“ Journal of
Comparative Physiological Psz_pology (1948) 41 :408-222

Gagne, R. M., ‘and Baker, K. E., "Stlmulus Pre-differentiation as
a Factor in Transfer of Tralnlng,“ Journal of Experimental

(1950), 403459—51

Gibson, E. J., "A Systématlc -Application of the Concepts of
Generalization to Verbal Learnlng,g Psychologists Review

(1940), 47:196—229

Goodwin, W. R., and Lawrénce, D. He, *The Functional Independence
of Two Discrimination Habits Associated with a Constant Stimulus’
Sltuatlon,“ Journal of Comparative Physiological Psychology

(1955), 437~45

Grlce, G. Re, “The Effect of leferentlal Traxnlng to Slngle Stimuli
Upon the Acsquisition of a Six Discrimination Habit,""American
Psychologist (1948), 3s242

Hammer, M., "The Role of Irrelevant Stimuli in Humen Discrimination
Learning," Journal of Experimental Psychology (1955), 50:47-50

Hull, D. L., "Principles of Behav1or"'Appleton-oentury,
New York, 1943 :



12,

13.

14,
15.

16.

170

18.

19.

20.

21,

22,

23;

24.

Hull, C. Le, "Simple Quali{ative7niscriminétion Learning,*
" Psychological Review (1950), 57:303-13

Hull, C. L., "Essentlals of Behav1or,“ Yale Unlver31ty Prcss,
Ncw York, 1951

Krechevsky, I., "4 8tudy of the CohtlnuitY'of the Problem
Solving frocess,” Psychologlsts Review- (1937), 44597-103

Krechevsky, I., Hypotheses versus "Chance" in the Pre-Solution

Period in Sexusory Discrimination Learning," California University
Publications in Psychology (1932)

Krechevsky, I., “A'thé Concerning the Nature of Discrimination
Learning in Animals," Psychologists Rewiew (1938), 45:107-34

Krechevsky, I., *The Genesis of ‘hypotheses'>in Rats," California

Unlverslty Publications in Psychology (1932), 6345-64

Kutz, K. He,y Dlscrlmlnatlon of Complex Stimulis The Relationship
of Training.and Test Stimuli in Transfer Discrimination,®
Journal of Experimental Psychology (1955), 50:283—91

‘Lashley, K. S., "Brain Mechenisms and Intelllgence“ Unlver51ty

of Chlcago Press, Ghlcago, 1929

Lashley, K. ‘S., “Nervous Mechanlsms in Learnlng,“(ln "Found&tlons
of Experimental Psychology," C. Murchison, Ed.) Clark University
‘Press, Worcester, Massachusetts, 1929 - :

Lashley; K. S¢, and W&dc; M., The Pavlov1an Theory of Generallzatlon"
Psychologlcal Rev1cw (1946), 55 72—87 ' :

Lashley, K. S.; "An. Examlnatlon of the '"Continuity Theory' as
Applied to Discriminative Learning," Journal of General

- Psychology (1942), 26:241-65

Lawrence, D. H., "Acquired Distinctiveness of Cuess I. Transfer
. Between Discriminations on the Basis of Familiarity with the
Stimulus,® Journal of Experimental Psychology (1949), 39:770—84

Lawrence, D. H., "Acquired Distinctiveness of Cues: II. Selective
Association in & Constant Stimulus Situation," Journal of
~ Experimental Pasychology (1950), 40:175-88

#



26,
270

28.

29.

30.

31.
32,

33.

3ha-

' 35.

36,

lLeeper, R., "The Continuity Non—-Continul'by Issue in Learning:
An Appraisal and a Rei‘or’mulation, " American Psychologists (19h7),
2:316-17. ,

‘McCulloch, T. L., and Pratt, J. C., "A Study of the Pre-Solution
- Period in Weight Discrimination by White Rates," Journal of
Comparative Psychology (193L4), 18 :271=90.

McCulloch, T. L., "Comment on the Formation of Discrimination
Habits," Psychological Review (1939), L46:75-85.

McCulloch, T. L., "Reply to a Note on Discrimination Learriing in
Animals, " Psychological Review (1936), L3:h27-49.

Nissen, H. W., and Jenkins, W. O. s "Reduction and Rivalry of Cues
~in the Discrimination Learning by Chimpanzees," Jourpal of
Comparative Psycholog (19&3), 261:361-86.

Noble, C. E., "The Role of Stimwlus Meaning (m) in Serial Verbal
Learning," Journal of Experimental Psychology (1952), L3 :h37-hl6.

Prenticey,; W. C. H., "Continuity in Human Learning," Journal of
Experimental Psychology (1949) 39'187—9)4

Rossman, I. L., and Cross, A. E., "The Acquired D:.stlnctlveness of
Cues: The Role of Discriminative Verbal Responses in Facilitating
the Acquisition of Diseriminative Motor Responses,® Journal of
Experimental Psychology (1951), hL2:173~82.

Spence, K, W., The Nature of Discrimination I.earnlng in Animals,"
Psxcholog}cal Review (1936) 43 )427-449.

Spence s K. W., Yin Experimental Test of the Continuity arnd Non-
CGontimuity Theoreis of Discrimination Learning," Journal of
E@ermental Psychology (19L5), 35 253=-66,

'Spence s K. W., "ontinuous Versus Non-Continuous Interpretation
ef Discrimination Learning," Psychological Review (1940), L47:271-88.




