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ABSTRACT

Zihé”pufpbse of the'present experimeﬁt was to éxamineAthe effect
of thé{levél of training and the level of debri&ation on the learning
bf‘spatié17réversals by rats in a WGTA. . Thirty-two male albino rats
were presented with a spatial discrimingtion problem involving two -
reversal discriminations. In Phase I all Ss -received equal treatment
‘under eithér 6 or 48 hour deprivatibn. In addition, in Phase II half
of,tﬁévgé receive& criteripn training (8 out of 10 correct choices) and
the other ha1f'feceived ovérfraining'(ZB out of 25 correct choices).
In Phaéé.III all Ss were tested to é criterion of 23 out of 25 correct
‘choices, .Cﬁhsiétént’with other studies, ﬁo ORE was found. Possible-

explanations were examined and implications were discussed.



INTRODUCTION

A discrimination.reversal task presents the subject with stimuli
narying along tWO‘ortnore dimensions, for exampie,mposition and size,
The subject is reinforced for attending to one of tnese dimensions and

.responding differentially to different points on it; usually by apptoach
or non-approach respomnses. Such learning has been studied nith animais
_»in a number of situations° The simplest case is reversal learning where-
in the animal is presented with a choice between two responses, only one

of nhich isrreinforced;‘ After the animal ie‘trained to a certain
performanoe\criterion, the problem is tevereedrsuch tnat the previously
 unreinforced,response is then.r_'einfor_c_ed° _ThiS'seqnence is repeated,
~and it has been'found'that oerformance'on‘both ecquisition end reversal
‘,subseqnently'improvee.progreesively° |

'uTheAqueetion‘then arises as to whetner the-rate.of such improve-
ment is better after criterion or-overtraininé procedures. The first
-discrimination,experiment to study the effect of different numbers of
trials before renefsing-the values of the two stimuli was reported by -
lecCuiloch and Pfatt (1934), Their experiment»attenpted‘a directlteet;of

‘Lashley (1929) and Krechevsky s (1932) assertion that anlmals in the

i

'course of learnlng to dlscrlmlnate between cues, attend to only one dimen-
’31on at a tlme trylng one- solutlon to a. problem -and then another until they

:flnally f1nd the correct dlmen31on and’ solve the problem. Such systematic



42
responses were réferréd to as hypotheses, and the undeflying assumption
became known as thé npn-continuity assumption, McCulloch-and.Brattv-
~(1934) argued that if repetitive traiﬁing produces evidence éf 1eaiﬁing-
. irrespeqtiVe of the hypothesis beiﬁg tested, a summation of scores
qould be taken aé representdtive of an animal's ability on a given taék°
The test of this proposition, they said, lay in reversing the values of
the cues in a discrimination problem at different stages of training,
" If the effect of training on cue A Wgs;'to retard the,learning to select
cue B regardless of whether the subjeét was responding systematically
to A or not, then the non;continuity hypqthésis was wrong, To testv'
this experimentally, McCulloch and Pratt had rats pull strings-attached
to weighted trays in a weight lifting discrimination. Thevcorrect tray
in all cases was tﬁe heavier>of ;he two and weighed.75 grams; -the
incorrect tray weighed 25 grams; 'Fivé’gréups of animals with'&iffer-
ential exposure to the correct stimulus were tested. Group I, the
control group, had all training trials with the heavy stimulusvcoi‘r'ect°
Group II started wiih the lighter stimulus correct, bﬁt after 28'trials,
-the heavier onefbecame_cgrrect aﬁd remained so until tﬁe,end of training,
Group III was trained with the lighter stimﬁlﬁs correct~unti1 fhe
- subjects gaveisome evidence of discriminating between the two--this took
a median of 84 trials--and was then‘trained to criterion on thé heavier
weight. Group IV was trained the lighter ﬁeight for 348 trials prior
to reversal. Group V was given 84 trigls with two equal weights midway
bétwéeﬁ the poéiti&evénd“;hé negati§e and was.then changed to the heavier

weight correct., It should be noted that no group would éorrespond



directly:to a group trained with the lighter stimulus correct to
_-eriterion and then éwitched; therefore it is impossible to tell whether
~an overtraihing effect ﬁould have occurred. or nbt, In terms of fhe
number of tfials to learn the discrimination after the shift to the
'heaviéereight; Group i.reqﬁired 52,04 on the average; Group iI fequired
viv64,35;.Group III, 94.65; Group IV, 115183;,and Group V, 49.17. .Compari—
son of-éroups.I'andAII indicéte that the efféctrof first 28 trials is
not ﬁegligible as a strict non-con;inuity position would maintain;
'7therefore, thié.Was,gonstrued as evidence against the non-continuity
pégitibn, |
| ';'Sﬁeﬁée (1936, 1937,u1952) considered discfiminatién learning to
be a cumulatiye process wherein there is a continuous iﬁcremeﬁt in the
strength of tﬁe "excitatory tendency" of a stimulus cue orvthé tendency
:of this stimulus @qe té_evoke ah approach~responéé from_the sﬁbject,
Tﬁérexcitatory.fendeﬁcyféf-the’pbsifive stiﬁulﬁs.cue is strengthened
lthfdughfthe éucéessivé'réinforcements of appropriéte'approach respoﬁses
’to iﬁ; ' The subject thﬁs learns to approach the stimulus compleg.con-A
taining thé»positive éﬁe7> That is, this continuity interpretation that
' Spence was proposing“said that the.subjeét associates all features—of‘
the stimulus with the apﬁroach response as' a function of reinforéement--
ﬁhe non?gontinuity position-held that the subject 1earnedvonly about the
1'diﬁension;which was attended tonané did not acquiré available information

. about'bther»featureskof the stimulus complex. The negative stimulus.

cue,; according t0uSpencé,~151weakened or inhibited because responses

" to it result in non-reinforcement. Basically, then, Spehce's paradigm .



is a dual‘ﬁrocess model of:discfimination ieareing involving beeﬁla
reinforcement and inhibition principle, |

Increment in habit strength, or the strength of the excitatory:
tendency of the positive stimulus cue if viewed in terms‘of'thevSpence
paradigm of discrimination learning, is assumed to be a function of
ﬁhe-ﬁumber of reinforced trials (Hull 1943). With each reinforced
trial, not only does habit,streegth ieerease, but the resistance of fhis
habit to subsequent extinction through non-reinforcement is likewise
increased. Thus in regard to discrimination reversal learning,:the
SubJeCt receiving extensive overtralnlng on a d1scr1m1nat10n; as opposed
‘to a criterion trained subJect mlght be expected to display a relatlvelyv
slow reversal of the discrimination. This result could be expected since-
both haBit strength and thevresistance of the habit to extinction have
| beengbuilt up to a high level with respect to the original task.

»However Reid (1953) found just the qpposieeveffect; Similar to
'Spenee,iﬁe3suggested that:in discrimination learning, a subject 1eafns-
to discriminate or orient towards a specific set of stimuli within the
totaljstimulus complex, 1In addition to this discrimination fesponse{~a
subject aiso learns eo respond appropriately to the set of stimuli in
" which thespositive stimulus issembedded-—this'is labeled as a discrimina-
tion of choice or a choice response. 1In essence, eiserimination
'1eerhing is viewed as aidualiprocess phenomenon wherein a subjeet'
acquires: |

i A ch01ce d1scr1m1nat10n, suggestlng'an overt or .directly -

observable response of the organlsm to the p031t1ve test stlmulus, and



2, A reéponse 6f.discriming£ing, a more covert attention or:
'orienting responsé goward the_rélevant dimension,

'According:t; Reid;, evidence for this broposed dual process
theory would be‘provided if subjects displayed faster reversal learning
as a fuﬁction of overtraining.on the original problem., .He predicted that
',if-an animal 1earn¢d‘a simple diécrimination such as a black-white
érdblem, oyerttéiningfwouid increase reversal speed rather .than retard
Vit, "To teét the éccufacy of this prediction, he trained thréé groups of
rats on a black-ﬁh;tg d13crimiﬁation in”a Y maze, One group Was>trained
to‘a criterioﬁ of 9 out of 10 comsecutive correct responses; the second
'grouf was trained.tb the same criterion, and receivad 50 addifional—
Qverfraining trials; the third group was frained‘to the same criterion,
and receivediiﬁo;Qvertraining_trials,. Afte£ completion of the initial .
,tfaining, eéchvgroup iéarned the revérsal of the original problem. _The
mean nuﬁber-pf frials.to learn the reversal was 138.3 for the non-
overtrained grbﬁp; 129 for.thebgroup receiving 50 overtraining trials,.
and 70 for the.grpﬁp receiving 50 overtraining trials,,‘Ove:training,

. théréfére; significantly facilitated revérsal learning. Réid‘s results
'simultaneously supporfed his prediction and posed something of a problem
for most theories of learning. However, subsequent research has
;'demonstrated similar results and the pvérlearning Reversal Effect (ORE)
‘isnan accepted,_if_éomewhat elusive: phenomenon.,
'H:‘Seve;aitinterpretations offﬁhé‘ORE have appeared in the’
‘fjiitératuregb ﬁéidféiown iﬁtéfpfetatisﬁbiﬁvolved a differenfial rate of.

development fdr-eaéh of the processes within his two-stage model of
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discrimination learning; _Initialiy,‘a more rapid'buildnp occurs in the
choice response over the discriminating‘or.orienting response, since
" the choice response is temporally.closer to the reinforeing event;
reinforcement being"contingent on this response, With prolonged_training'
. the discriminating response is strengthened, the temporal distance’
between it and the presentation of reinforcement diminished. At the

end of criterial training, the choice response is stronger because it
has been developed to a higher level than the diécrhninating'response°
Reversal following criterial training is slower because .in addition.to
tnefformationlof a new and appropriate ehoiee respense, theiresponse_of
discrininating must be strengthened to the point of:fnnctionai utility
- during reversal training.. On the other hand, reversal following over-
treiningrrequires only that a different choice response be established;
the discriminating respense being functionally effeetive due to post
criterion training. Consequently overtraining should facilitate reversal..
Spence’'s (quoted by Reid 1953) explanation of the ORE is based
onﬁthe‘idea'of'position habit etrengths. Spenee-analyzed'the learning
ef a simultaneouS’visuai discrimination into the building up of response
strength into four cnnponent'stimuli: the two visual stimuli and the two -
positions. He was able to predict that subjects will develop position
' habitsfduring originalVtraining,>will.eventually break their position
dhabit nnen the negative Stinulns'iégon the preferred side, and will then
ranidlyvettain'criterion{ bThe*édbject will retain its_position.habit
duntil therdifference'in responee strengths between S+ and S- is greaterr

than the difference in response strengths of the two positionms.- At'the



point of breaking the position-habit, this_latter difference may be
quife large and Speﬁce's explanation of the ORE rests upon supposing
that it will remaiﬁ'signifieant even when the criperion run has been
completed, but will be reduced nearly to zero during overtraining,
i,e;; i;relevant respoﬁse tendencies are weakened; This being the- case,
criterial sﬁbjectefﬁould start reversal with a gfeater differeﬁce in
responserstrengfh3~of the two positions than Would overtrained subjects;.
therefore, they would be more Iikely to fall into positioﬁ habit during
reversal; andrwouid take'longe? to iearn, since reversal can't occur
until the diffetenee in.reeponee_strengths to fhe.new S5+ and S-'ie
.gfeaeerAthan the difference in re3ponee’streﬁgthe to the two positions;>
There'hes:been some controversy over whether or not Spence's
modelwcan pfo?ideee éatisfactoryAanalysis of the ORE.‘ Woiford and Boﬁer
(1969)'siﬁﬁlated.Spence‘s model by computer and were eble to obtain an
ORE - for. ‘some pareﬁeter settings,' Turner and MacKintosh (1970) extendedg
this wo£k ehd fcugd5eae Spence had 3pecified,>that the basis for the
ORE.ﬁas thefecriterial subjects reverted to their original_poéition
ﬁabit_duringﬂreversal, while overtrained subjects did not develop a_ 
poeition habit,:‘The§ also found, however, that unless;subjects entered
uﬁon originalllearning with a strong position haﬁit, ﬁhey would not showe»
.anJORE;,ASince’fubols;(1956)—had shown that a p;e;raining procedure that
.ébqlieheS.initiel ﬁoeitioﬁ'Biasee does net preVent the ORE from occurring,
Turner aﬁd'MecKietoeh:qeesﬁiened whether Spence's explanation wes

satisfactory,
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~ Sutherland and MacKintosh (1971) provided still other objections
to Spence's accéunt of the ORE, namely thét it reliedron the permanence ~
of positior‘l‘habits° An implication of Spence's assumption that |
criterial subjects enfer-reversa1.1eafning'withr£heir original position
habits largely intact and subsequently revert fo these original habits
during reversal is that criterial subjects should have the same preferred
side in reversél as in initial training. ~ This cQﬁgruence between initial
and reversal position habits should be reduced by overtraining.
Sutherland and MacKintosh (1971) analyzed the position habits, defined-
as 20 consecutive trials of consistent choice to the same position, of
99 rats trained and reversed oﬁ a brightness discrimination on a jumping
stand. They found that overtraining facilitatedrreversgl as well as
decreased the number of position responses during reversal, However,
this proviﬁed no support for Spence's account as they found that only
57 percent of griterial éubjects had the same position habit in acquisi?
ifioﬁ and'reveréal; fu?ther, 58 percent_of the overtrained subjects
were fbund to have the same position habit during_acquisition ahd
reversal,
MacKin;ésh (1963a) examined whether the_mechanism involved in the
facilitation of reversal by overtraining is the weakehing of attention
to irrélevant'dimensions, In this brightness reversal experiment, the |
magniﬁude of ORE was.found-to ﬁe.a.airéct functidn of the number of
lirrélevant’cues; the:addition of orientatioq.(hofizontal vs, vertical
© lines) as‘én'irrelevant dimension retarded‘revefsal for criterial but

not for overtrained subjects. This indicates that overtraining weakens



‘the‘effect of ifreieVaﬁt'cues; but the results for a third group for
whom the irrelevant horizontal and vertical stimuli were not introduced
until reversal began,.iﬁdicate rather that overtféining strengthéns
the effegt'pf relevant cues. In this group, it was impossible for ovér-
trainiﬁg to weaken éttention'to fhe irrelevant dimension (oriéntation)
'és it was hot'pfesent~during original learning. Criterial subjects
reversed slowly but overtrained subjects reve;sed at the same rate as -
when orientation was present in originalsleérning° Here, ovértraining
benefited reversal more by‘strengtheniné attention to the relevant
vdimension (brightnéss).than by weakening attention to,the irrelevant
'diﬁénsion (ofienfgtidn), according to MécKintosh (1963a). His'point is
' that the weakening of irrelevant cues can't be the sole cause of the
ORE. The modeithe pfépoéés for explaining the ORE will be examined
W'léfer, | |

» Attempts have been made to account for the ORE in tefms of

~ resistance fo“extincfion,ki,é., that oveftréining:facilitates,reversal
-by decreasing résistancerto extinction. Proponeﬁts of this view are
'.Birch, Ison and>Sperliné (1960) whose experiment provided the most:direct
.evidence to. support if, They trained rats on a go-no go brightness
-discriﬁiﬁétion in a runway and found that overtraining significantly
fécilitated revérsal;» They recorded running speed separately.to S+ and
S-‘duriné rgvéfséi; and'found that the effecfsAof bvertraining were
qonfined toibrodqqing ﬁoré rapid extinction of ruﬁning_fo the ériginal
S+. - Though theré'wére:ekberiments that:failed to replicate this

 asymmetrical effect of OT, recent studies attest to the reliability of

*
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._fhe effect (Sperling, 1970). To transfer this explanatioﬁ from the go-
no gé discrimination to the simultanequs discrimination, one must assume
that overtraining has a similar effect‘on speed and choice measures of
- extinction. If overtraining decreased resistance to extinction of
approach responses to the rewarded stimulus and ruﬁning speed similérly,
it's possible to hypbthesizevthat ORE occurs in simultaneous‘discrimina—
" tions because overtrained animals‘give up consistent selection of their
former S+ sooner than criterial animals. MacKintosh (1963b) tested this
hypothesis by training rats on a brightness discrimiﬁation on a jumping
sﬁandfsuch_that after either 0 or 150 overtraining trials, each group
k'waskexfinguished to a critefioh of equal choice ofVS+ and- S- éverffen
trials, Overtraining was found to increase the number of trials’required
to reach the extinction criterion. When subjects were sﬁbsequently
trained on the reversal problem, the overﬁrained subjects learned more
rapidly. The implication:is that the reacquisition phase of reversal
‘benefits more ffom oVertréinihg than the extinction'phaée,‘ On latencies
',recorded during extinction, howévef, overtraining décréased resisténce
.t§ extinction, i,é., overtraiﬁing waé found to decrease the speed of
responding, implyingﬂthat the extiﬁction phase benefited more. The -
discrepancy between choice and>$peed measures make it.impossible, at
1east'in this instance, toAconclude that .the ORE ocgﬁrs because the
overtrained subjectS‘giﬁe,uprcénsiéfeﬁt selection éf their;former 5+
‘sooner -than do criterial subjéctsq“ " | |
D‘Amato and Jagoda (1§60)vhave focused pfﬁmarilyion the concept

of avoidance of the S- in explaining the occurrence of the ORE. They
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see the éxtinction of.avoidanCe-tendencies>toward the previously’
- negative stimulus és a:critical factor in fevérsal léarniﬁg. In
..overtrained éubjects, éxperience with the negative stimulus is temporally
more.femote than_in'criteriai subjecté who.haverusua11y~been feéponding
.to 5oth the positive éﬁd negative stimuli until a relaﬁively short_tﬁne
before revefsal; The essential termination of experience with the
negative stimulus for the overtrained subjects résults in the reduction
of avoidance téward.thié-stifnulus° Over;fained subjects, theﬁefére,
shoﬁld‘find'the previoﬁsly negatiﬁe stimulus less aversive fhan;cfiterial
squegts, and should:be_more likely to selectiit. Criteria1~subjects
require more trials fo'féverée'becaﬁse they must perform two operations:
(1) extinguish avoidance responses to the initially negative and
'subseqﬁently positive.stimulus, and (2) develop'correct_approaéh responses
tq'tﬁe positive'revérsal,stimulus° The overtrained subje@t; on the other
hénd,vhas eséentiaiiy éitinguished to this stimulus before reversal
-‘begins--he mérely has to develop correct approach responses.  Hence, the
oﬁértfaineé subject:islable to learn the reve;sal problem mdre.,ra'pidly'a

| - A number of'feéenffinQestigato:s have chused on the organism's:
.attéﬁtiveness to 6f.éﬁilityvto analyze the relevant dimension within a
stimulus ccmflex'as“beiﬁg'the most iﬁportant féctor accounting for the
:occurrencé'df'the 0RE; Sutherland (1959)Vstipu1ates that discfiﬁination
‘learning involves: (1) learning to éttend to the rélevant cue and (2)

-Zlearning'the appropriéte'éhéice response., . An o#ganism poséeéses a
”“;nﬁmber oflsensorf aﬁélyzéfs;veéch of which analyze omne aspéct'qf a~

stimulus situation. In learning a discrimination problem, a subject
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must switch in the apffépriate senséry anal?zer,Which detects the
differences between relevant and irrelevant dimensioné of a stimulus.
complex, "As this is being accomplishéd, appropriate responses are then
attachéd to the outputs of this analyzer., MacKintosh (196?) essehtiaily
agrees with Sutherland's "anélyzerh explanation, Reversal learning is_
regarded as consisting of two parts: (1) the extinction of the originai
discrimination and (2) the acquisition of thé'rgversal discrimination.
‘According to thelSutherland—MacKintosh (1971) account of the ORE,
oveftraining sérves to strengthen the referrant analyzer relative to its
ré3ponse attachments, During early.reversal, overtraining inntases the
number of trials during which subjects éoﬁtinué to select predomihately
their former S+; but it decreases the probability that controi of the
behavior will be shifted from a relevant to an irrelevant anaiyzer dﬁring
"the course of reﬁersal, Dﬁring_garly reversal then, both the felevant
analyze? aﬁd-its reépoﬁse attachments are.weakéned; the,analyzer |
continues to weaken until the two antagogistic choice responses are of
equal strength, and from then on, the relevant analyzer will be
strengthened again,v When oveftraining does facilitate reversélvlearning,v
it does éo because in criterial'subjecté,_the relevant analyzer is
extinguished well below the point at which an irfelevant analyzer -
(position, for example) coﬁes tb control behavior, while in overtrained
-subjeéts, the relévant anélyze; does not extingUisﬁ-sé far, |

o . The ORE is an elusive phenomenoﬁ;vsome experimenters have foﬁnd
"that»oﬁeftraining facilitatesTreverééi leérniﬁg, thle others have found

that it has no effect or actually retards reversal learning. Some
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investigators_have attéﬁﬁted unsuccessfully to ascertain the conditionms
~ mecessary for the appearance of the ORE. The generalization that emerges
ié fhaf the ORE .is most 1ikelybto‘appear when (1) the discriminatién task
in&olves.addifional irrélevant cues (for exémple, when sﬁbjecfé must
discriminate between two stimuli differing in form, both forms are
prééented in two colors that vary randomly between trials, (MacKintosh -
1965b), kZ) when.thesdiscriminatioﬁ.proﬁlem'is difficult_or the relevant
cue is one to which the subject does not normally attend (Lovejoy'1966),
and (3) when large rewards are used (Tﬁeios and ﬁlosser 1965b), If-these
‘conéitions_ére met, the prpbability of obtaining the ORE in rats.is -
vvéryrhigh,'if less than'certain. |
There are likewise conditions'under which the probability of '
6btainiﬁg fhe ORE iS'vi¥tua11y 1ow} Spatial disérimination with rats
"is.oné7examp1é.l'Séﬁe_SO stﬁdies caﬁvbe found in the literature dealing
.witthVQrtraining and'épétial revefsalvwith rats, Of these, Brookshire,
,Wérreﬁ‘and Ball (1961);'Cépéldi (1963), Ison_and Birch (1961),
‘PuBols_(1956){ and Theios and Blosser (1965b--1large reward) have found
fhét;ovértraining féciliﬁatéé reVersalér On the other hand, Clayton |
(1965), Eimas (196.7-;Expeifiment II), Galanter and Bush (1959), Hill and
Speag (1963a), Hill, Spear and Clayton (1962--ﬁxperiment_III), Krechevsky
and Hdhzik (1932),:aﬁd ﬁacKintosh (1965c--Ex§efiment‘I) have found that
:ovéréraiﬁing refards‘gevefsal, Hoﬁéver, Clayton (1963a, 196$b);:
D;Amatoi_and Ja'goda‘(lg_ﬁo)‘, D'Amato anvdFSchiff (1964), Eimas (1967--
S Egpe'riment: IIT), Fidell and Birch (1967), Hill, Spear and Clayton (1962--
.'Expe':'rit.ne'ntsiiI and 1I) ;_...K.e-'ndler and Kimm .'196‘4, 1967),, Komaki (1962),

»
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Mackintosh (1965c--Expefiment II),.MécKinfdsh (19697-Expe¥iment'i),'
Mandlef (1966) , Paul and Kesnef (1963), Theios (1965), and Théios and
Blossef(1965a}-sma11 rewardj have foﬁnd_that,overtraining has no effect
on reversal. It can be seén that overtfaining infrequently faciiitates :
spatial réversal, and that it has at‘least és frequently retarded
reversal learning. Lo&ejoy.féels:that the failﬁre to obtain the OREV
with spatial discriminations is found because of the dominanée_of
spatial cués for the rat. That is to say that in rats, who naturally
live‘underground, spatial orientation is importanf; thus their;qaturalv
p;éfefence'is for Spatial cﬁesf In the simple spatiallproblemvthe
relevént aﬁalyzer ﬁill normally start at such a naturally high‘s£rength
that it is never easy-to-obﬁain an ORE, Whiie MacKintosh agrees*%ith
Lovejoy on this point, he feels there are,additional variables to
conéidern The variables that he sees as important are (1) thetdominance
of spatial cues, (2) the weakness of irrele&ant cues, énd,(B)-the extent
to‘which the ére—reversal:habiﬁ is under external control,

dne implication-of the Lovejoy-MacKintosh position ié ﬁhaf the
ORE shbuld.éccur when relatively difficult diSCriminationsvare'ﬁtiliZed.
Spatial discriminatidns being simple for thé fat, acéordiﬁg tq.this
feasoning, the ORE is nof expected. As néted before, therevare studies
demonstrating the'ORE.Qith-the rat én a simple spatial discrimingtion°
Capaldi (1963) is represeﬁtati&e of such résulfs. ﬁe trained two groups
of rats to make a posifion response iﬁfa;T maze; The criterion group
wéébgivénfi6 aéquisition't;iéls, whi1e £hé overlearning group was given

120 acquisition trials. . Following aéquisitidn, all Ss were reversed
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until eight consecutive correct responses occurred, The reversal
performance in terms of errors and trials were significanfly different .
such that the ORE wéé obtained for thé overtraineq,group,

.Adding another,indepéndent,measure,Anamelygmagﬁitude of rewérd;
Theioé and Blosser (1965a) also obtained the ORE on a spatial tésk.
They reasoned that the conflicting results on effects of overtraining
on reversai learning may result from incentive differences., Consequently
their model postulated the ORE to be a joint functiﬁn of reward magnitude
and number of original training_trials. .In Experimeﬁt I, rats were
given Qithér émali or large rewards for either -30 or 90 tréining trials
"in a T maze before reversal.léarning. They found that large reward Ss
reversed faster than small réward Ss; further with large reward, the
overt;ained’§§ rever sed sighificantiy faster than the criterion trained
_§§; With small reward, however, there was no significant difference
between the groups. Thus the ORE ﬁas exhibited with fhe»large,reward
) groués‘and not with the small.rewafd gfoups,4 Experiment'II,invéstigate&
. ‘the effect’of aAsmall ﬁumber of original training trials and‘the-effect
of fewérded gbal box‘placement,._Rats'ﬁere given a sﬁall or 1grge
reward with 15 tfainiﬁg trialé folléwing 0 triais, 50 tfials, or 50
rewarded goal box placements. Ss receiving rewarded goal box‘ﬁlacément
reverééd faster than non—placed_gé, but not significantly éo. There was
no.differences'aﬁqﬁg the largekrewéfd‘groups,‘but'overtrainihg retarded -
revérsal Qith the émall ;éward_g;ogp., This sqggests;that,the'intefaction‘
of overtraining and rewafd magﬁiiﬁdé are variaﬁles to consider when |

explaining the ORE as its occurrence seems facilitated by large rewards,



» 16

Kendler and Kimm»(196f) caét fprther light on the role that
fewérd magnitude has on the ORE. Théir experiment was designed to
investigate whethérVSPatial :eﬁersal learhing was.facilitated by a
large rewéfd during the initial.diScrimination, during reversal learning .
or during both stages. . In addition' they sought to find out whether a
différentiated maze providingxnumerous exteroceptive cues for spatial
!disdrimination Would_facilitate reversal learning., This was aiméd at
assessing the importanéerof'irrelevant cues, Their design involved rats
léarning.to a criterion or overlearning,in a differentiated maze (differ-
-ent portions-were painted black, ofheré‘white; and others left unpainted)
or an uﬁdifferentiéted:nazef(painted gray and covered with translucent
plastic) ,with small or large_food-reward during initial learning, and ﬁith
smgil or large food reward during reversal learning. They found no signifi-
caﬁt main'or‘interaction effects relating to the number of trials to
feaéh_the critérion of»initiaiAlearning. During reversal 1eafning,
: h0wever,>smail;rewards,wére found to retard reversal learning.  Further,
sméll_rewards fetards»fe&ersal iearﬁing when it is present'either during
,initiallor_reversal 1éarning,"The retarding influence tended to be
greater-following ovérlearning, Thoﬁgh_nd ORE was féund, éhey did note
that ‘a largeﬁréwara, as compared tora'small reward, facilitated réversél
learning. In addition; they foundrthat the‘discriminability of the
-VﬁazeAhéd no effect, It éeems hereuihat, contrary to MacKintosh's
,confention;,the presence'of_éféalient irreigvant cue did not fostef
the OkEj thoﬁgh the coﬁfbuﬁdiﬁg natufe of fhis design does not lend

itself to easy interpretation.
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_'In‘a'series of three experiments; Eimas (1967)_$tudied.the
effects of overtfaining on feversal in rats, Experimeht I investiéated
the effect‘of type of ﬁask (spatial of non—spatial),.npmbervof irreleﬁant
- dimensions, -and amouﬁt of overtréiﬁing (0 vs. 100 trials). Theré‘was nq"
ORE found for spatial or non-spatial discriminatiénst Experiment. IT
included the same manipulations as the former and the effect of reward
magnitqde was examined as well. Again no ORE was-founda Overtraining
was found to interfefe with réversal. In both 6f these experiments,
increasing the number of irrelevant dimensions retarded reversal as did
small rewards and more difficuit‘origipal diécriminations; Experiment
'I1I varied the number of originalytraining trials (40, a criterion of
9/10, and a criterion of 9/10 plus 200 6Vertrainigg frials) as well,
Hére large rewards facilitated reversal, as one would expect éfﬁer Theios
and Blosser,.and 200 overtraining trials also facilitated révefsal,
though'tﬁe mégnitudg,fe11 just short of significance, The factors thatA
:emergeffrom these experimeﬁfs.as contributing to the ORE»are reward
magnitpde,‘and numberbof ofiginal trainingltrials-—providing support
"for MacKintosh's assertion'thatvfre—reversal habitris important; the’
preéénce of irrelevant cues did not have any effect.'
D'Amato and Schiff (1964) had earlier investigated the effect
of extensive overtrainiﬁg»énd the preéenée of irrele&ant‘cueé on positi&n’
reversal.' In Experimenﬁ.l,}a visual cue (brightness) was corfelated witﬁ‘
the cor;ect positioh..‘In Exﬁériment iI th¢ stimulué.bqnéequences of ép
incorfect response were made highly dispfimiﬁabie byrassociating an-
abruﬁt illumination change,with>an incorrect choice. Despite these modi-

fications, the ORE failed to occur in both experiments.
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Clayton et al; havechnsiStently failed to note the occurrence
lrfOf tﬁéfORE, inll, Spear and Ciayton (1962) analyzed fhe importance of
tﬁe &arious mechanisms called ﬁpon in explaining the ORE, name ly,
additional practice in making choices, the long series df rewarded
'frials,'and the greater.numbérrof ;ewards. They compared fqur groups
on a ;patial reversal task. One group was reverséd as soon as the
'—diSCriminétion was 1earned;70ne group was given régular overtraining
‘before reversal; one group Wasrgiven overfraining but was forced to the
cbrrect’side on all overtraining trials, thus‘being deprived bf making
chéicés; and the last group was given twice as manyﬂovertraining trials
with half forced to the cdrre;t side and half torthe incorrect side,
“thus having more experiengé with the incorrect side than the others,
-No ORE was found. Sincera fixed number of trials was used rather than
f a criterion for;acquisition and’re&ersal, Hill and Spear (1963b). repeated
.the_study with éhangeé»tb make it more comparable to previous experimenté,
”:_Again no OkE waslfound;' Clayﬁon.(i963b) examined the role of irrele&ant
cues (preéént v. aEsent5 on reversal learning foilowing 6vertraining.
No ORE'was found, -rather he sﬁggested that reversal foliowing over-
training was madeevénmore difficult by the presence'éf irrelevant
stimuli, Clayton (1963a) e#amined the effect‘of a different method of
giving‘both daily food rations and reinforcement (access to wet mash)’
 compared td his previous (1963b).s£ﬁdy and still found no ORE,
In most 6f_£hé studies just cited, overtraining'had either no
_ e£fe¢t br a negative effédEVOﬁ.leafning the reversal. of aISPatial

discrimination task with the rat, Since a rather large number of
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studies have failed to obtain the ORE iﬁ seems that the "critical"
experimental variables are ndt.yet adequaﬁely known--hence the ex-
planations‘are inadequate or of lﬁnited_generality, The few studies
that obtained positive results from overtraining on a sPatial'task, did
so by utilizing large rewards; a large number of original training
trials, or a salient irrelevant cue, There is a paucity of prior
deprivation studies., In most cases a simple T or Y maze was used; there
are virtually no prior studies with rats in the WGTA., - Perhaps the
position cue in the WIGA is mot as salient as therposifion.cue in a
locomotion task such as a Y maze or jumping stand. The purpose of the
‘present investigation was to examine the effect of the iével of ‘training
apd the level of deprivation on learning of spatial reversals by raté

in a WGTA,



1\17ETHOD'i
The'bagic'task-was a spatial discrimination wherein the animal
was rewarded for résﬁonse to one positipn and ﬁot to the other. A
trial began with the opaque screen in front of the test cage lowered.

" After the objects were baited,-the‘fppd tray Was-pushed-forward and the
opaqué screen raised. The stimulus objects were presented simultaneously
With a food'pellet'concealed under each one. To oﬂtain'the reward,;the
Ss had to disﬁlace the baited object on the correct sidé. -If S

" ‘touched the négative object the tray was Withdréwn before therobject
could be moved and the pellet underneath retrieved. The non-correction
'méthod_was ﬁséd;, After the S's respénse, the tray was withdrawn, the

opaque screen lowered, and the objects baited for the next trial.

Subjects
§§ Wére 34 ﬁéie,alﬁino rats, two of which died during the
-experiment; All Ss wére a?proximaﬁely three'ménths old at?fheAstart'
of tﬁe study.énd had:ﬁo pfevious_e#periencé on a épatial revéréal

discrimination,
. Apparatus
The‘appératus was a Wisconsin General Test Apparatus (WGTA),

components and dimenéions'éflWhiéh'follow.‘;The_test cage was 12 x.10-

'"-_ ,nx 11-1/2'iﬁches and waé partié11y.éovefed-by a‘11 x 7 inch wooden board

20
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at the front. This board, raise&'three inches above’the floor of the
cage, served to confine the animal .to the éagg during inter;tria1 
intérvals° Al2 x 5-1/2 inch m;vable food tray-wés’placed on a track o
24 inches long. fhe tray conﬁained two 1-1/2 inch diameter food wells,
1/4 inch deep, situated flush with the bottom of the wooden board, ‘An’
unpainted wooden block 2-1/2 x 2-1/2 inches covered each -food well, An
11 x 7 inéh»opaque screen, Which'could be raised or 1owered‘by'g was.
between E and S. The E was seated behind a one-way screen located at
.the end of the track. The food tray was illuminated by a 75-watt
iﬁcandescent light., The entire apparatus was .painted flat gray.

Rewa;ds'were 45 milligram Noyes peilets. The stimulus objécté
~were two 2-1/2 inch square unpainted wooden blocks Qﬁich covered either
oné or bbth foodwells, dependent on tﬁe stage ofvexperimentation; ADuring
adaptation, only one food well was covered while bdth were covered during
éubsequent traiéing and testing,‘ During adaﬁtation, the stimuluS"wgs :

'randomly presented according to a Gellermann sequence.

'Adagtation
All Ss were given 20 trials per day with 45 mg pellets as
rewards, Adaptation to the WGTA was according to the following schedule:

-D

f

1: Ss were placed in the test cage and allowed to eat 20
pellets which were placed in a row‘along the edge of the tray.

Day 2: Ss were allowed to eat one pellet at a time placed in

¥

front of one of the food weils,"The'position of the reward was taken

from a Gellermann sequence,
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Day 3: One pellet at a time ‘was placed in the foodweil'aecbrd—
-ing to aAGeilermann sequenee."A neutral (wood block) object was placed
behind rhe rewarded fobdweli°

| “Aﬁégz_ﬁ:‘ The object was gradually piaced over the foodwells, .The
non-~rewarded foodﬁell was 1e£tfuncovered and a Gellermann seqdenceragain
determined the rewarded side.

Day 5: . The stimulus tray was moved back between trials, The
ﬁeurral objeer'has.plaeed furrher and further'over the foodwell until it
was completeiy covered.,

ng;gé The opaque screen was lowered between trials. .

Day 7:  The procedure was the same as for Day 6-—ada§tatioh was

continued until Ss responded within 15 seconds on 18 out of 20 trials,

Procedure

Tﬁerekwere two main treatment groups qf 16 Ss each. " One group.
Wae testedhafrer six hours of deprivation and the other group wae tested
after 48 ﬁodreeof deprivation.” In PhasevI; all §§ were'trainedito:a
crirerion of 23 conmsecutive correct choices out of 25 trials,' During'
Phase II, the contingenciesrwere reversed such that choice of the
preV1ous1y negatlve position, was reinforced, .In addition, each group
was further subdivided and 1/2 Ss were tra1ned-to a criterion of elght
-consecutive correct choices out of ten while the>other;1/2 Ss received

“overtralnlﬁg by hav1ng to make 23 consecutlve correct choices. 1In

- Phase III, the cont1ngenc1es were aga1n reversed such that re1nforcement'

_was relntroduced to the p051t10n rewarded in - Phase I--all Ss were tested
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to a ériferion §f 23 correct choices out,of 25. Half of the Ss in each
subgroup were trained to>respondiinitially to the object on_the'left;
and»hélf to the objecf on the right. In all,_eight treatment groups
with four Ss in each wére formed. Groups I,(R+) and II (I4) were given.
oVeftraining under 48 hour deprivation; Group III.(R%) and IV (L+) were
given overtraining under six hour deprivation. Group; V (R+) and VI (I+)
Vreceiﬁéd ériterion tfaining under. 48 hour deprivation; and Groups VII
(R+) and VIIT (I+) received criterion fraining'under six hour deprivation.

Note that I+ and R+ refer to the initially positive position,



RESULTS

Phase I (Pretraining)

' The'number,of errors, and 1atenci¢s each'group'took to reach the
fhase I‘(pre-training) criterion of 23 consecutive correct éhoiceé is
shown in Table 1, Groupsvare not separated aécording'to order of
..presentation, i.e., R+--Phase I, L+——Phase 11, Rt~--Phase III, or, Lt=--

Phasé i, R+--Phase 11, I+--Phase III, The average number of errors for
six hour-§§ was 11.8 while 48 hour Ss averaged 12.5 errors. The average:
latency for six.hour'§§ was 7.5 seconds while the average for 48 hour‘§§.,
was five seconds. Application of analysis of variance to each of the

. above measures revealed no significant main or interaction effects.,

Phase II (Training)

Table 2 reéorts fhe mean number of‘erro;s, and latencies to reach:
thé tfaiﬁing,ériterion, Note that in this phééeAcriterion and overtrain-
ing proceduréstwere instituted. These data are rgpbrtéd for each of the
majbr variables,: An,individuél analysis of-vériancé for‘errors again
prqduceé”no significant main or interaction effects; Ss under 48 hour
deprivatioﬁlresponded faster in this phase, (F'=‘7°31,’df_= 1/24,
':p;<.505)wthan'thoée'uﬁdef~six ﬁour_deprivatioﬁ; the%e was no éignificant
ZfdifferenCelin fhgﬁﬁﬁﬁbef_of.errofs made-as a functidn of training level

~ or deprivation level,

24 -
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Table 1. Mean Number of Errors and Latency Required to Reach the
Phase I (Pretraining) Criterion.

Group , : Errors Latency (sec.)
1 &2 (48 hr dep) : % 5
3 & 4 (6 hr dep) | o 13 ' 8
5 & 6 (48 hr dep) o 1 5
7 & 8 (6 hr dep) 10 - 7

Tab1e12. Mean Number of Errors and Latency Required to Rgach the Phase
II (Training) Criterion.

Group - ' Errors V Latency (sec.)
1 & 2 (Overtrained--48) 22 . S 9

3 & 4 (Overtrained--6) 18 B 12

5 & 6 (Criterion--48) 13 o 7

7 & 8 (Criterion-=-6) , 13 : _ 15

Phase IIT (Reversal) -

Table 3'repQrps the méan numberAof'errors,‘énd‘iatencies to reach
the reversal criterion. . In an anaiysis'ofJVariance‘for errors, a sig-
nificant interactionﬁwas.obtained between position and level of training
such that the‘effeét'of pos}tion waé negligible wiﬁhin the criterion

group, but considerable within the overtrained group. (F = 5.4,
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" Table 3. Mean Number of Errors, and Latency Requlred to Reach the
Phase III (Reversal) Criterion

'Group , ' ' Errors ; . Latency (éec,)
'1& 2 (Overtrained--48) - S 13 - .6

3 & 4 (Overtrained--6) i 10 _ 11
5 & 6 (Criterion--48 . =~ 6 |  ' : 5

7 & 8 (Criterion--6) =~ = 8 _ 7

= 1/24, p < ,05)5 No signifiéant maiﬁ effects.were obtained. An
individual analysis of variance of latency also produced no significant
Vmain effects or interactions. Overall analyses of variance bn errors -
and latency for Phaseé iI éﬁd I1I are generallyrsupportiﬁerf the results
‘:thaiﬁéd in the'individual anéiyses;, Thus, thé ORE was'not'obtained,
A gfapﬁicaihrepresentation of errors, and latency to critgrion

is given in Figures 1 and 2.
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Overtrained; 48 hour deprivation.

Overtrained ; 6 hour deprivation.

Criterion; 48 hour deprivation.

Criterion; 6 hour deprivation.
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' PHASE
Mean Number of Errors to Criterion in All Treatment

Groups, for All Phases, and with Order of Presenta-
tion Irrelevant.
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Overtrained; 48 hour deprivation.

Overtrained; 6 hour deprivation.

Criterion; 48 hour deprivation.

Criterion; 6 hour deprivation.

I II IITI
PHASE
Mean Latencies to Criterion in All Treatment

Groups, for All Phases, and with Order of
Presentation Irrelevant.



DISCUSSION

Whether performance on spatial reversal discriminaﬁioné'in a

WGTA varied as a function of deprivation level was one of thelquestions
this étudy attempted to answer. Another question was Whether.ovér--
tréining, as é funcfion.of dep;ivation, would yield the ORE,which‘has
beenrso elusive in the paét with rats on_spétialbreversal tasks.
Statistical treatment by overall analyses of variance indicate. that
theéé variabies had no sighificant>efféctrand the ORE was not found.
The failufe to find the ORE on’thié spatial task was consistent ﬁith
. other studies involving a different apparatus and manipulating sundry
variables. Various explanations abpear in thé—literature in regard»to_
the failure to obtain-the ORE, |

| Paul"(1965) in éémmenéing on‘the'problem of getting fhe ORE
re&iewed variables potentially important. . According to him, the effect
of irrelevant cues is undecided; intertrial intervals are not crucial; .
age, éex, and strain are not of essentigl,iméortance; amount-bf handling
does ﬁot seem.paramoﬁnt; and food and water are not éritical,:'He éees
experimental sequence folléwing an inco;rect response as haying to do
with the presence or absence of the ORE. Hé points out that in every
cited study which failed to obtain the ORE, a non-correétion procedure
was_ﬁsed,.ioe,, followiﬁg an incorrect résponse the animal ended ﬁp in

an unbaitedbgoal box. On the bther'hand,;thevmajbrity of the studies

,29
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A which obtained the ORE used_a‘differénf non-correction method--after

lan incorrect response ﬁas madé.the animal was removed from the apparatus;
;fhus,,an incorrect response wés never followed by entry into an unbaited

~goal box. He notes that a féw.experiments reported the bRE even when

an incbrrect responsevied to an unbaited goal box. To him, importance of
bthe events following noﬁ-reward:was speculatiﬁe and worthy of investiga-

~ tion.

" MacKintosh's explanation for the failure to find the -ORE in
spatiai'studies.is in terms»of.the dominance ofvspatial cues and the
v_weakness of irrélevant‘cues,.'Accqrding to his thebry,.speed of reversal-
’paftly'depends.upon the relatiVe strength of analyzers and responses at

the_outset of reversal, and an ORE is predicted-by the assumption that
overtraining may strengthen the relevant analyéer more than its response
attachments. For him the nécessary-conditions fof the ORE are a
difficult problem and a large reward. Salient irrelevant cues
(MaéKinfosh'1963a) énhance,tﬁé.ﬁrobability of theVORE° .He feels that in
a spétial téék; since the rat shows a natural.preferenCe_fér -spatial
cués,,the'feleVant~analyzer‘stérts at such a high strenggh that the
problem is easy and the probability. of attaiﬁiﬁg the ORE is low. 1In
addition, in straightforward studies of spatial learning in a maze,
irrelevant cues are not usugll& intended, Thus, if present, they are

" weak - and thé probability of'thé'occﬁrrence of the ORE is low.

R ,:1Theiosvana Blogser»(iQGSb)_haVe suggested yet. another explanation 7
' for,tﬁe:failure_to'oBtain the_OREQ-thg size of incentive. Théy assume

the growth-of two habits in discrimination learning: running to the goal
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box and the expectation of reward. The habit aséociated with instrﬁ-
mental.approach grows more rapidly than incentive motivation but both
reach a similar asympfote, éspeciglly if incentive is substant{al.: In
accounting for the ORE then, resistance to extinctioﬁ is greater ét
some intermediate number of trials thén at a larger number of trials
vbecause the discrepancy between habit and incentive motivation will be
greater, Geﬁeraily, substantial incentives enhance the probability of
obtaining the ORE., They found that when the.ORE has not been found,
the reward value is small, whereas,‘rewards’have tended to be.large when
the ORE has béen found. They propose that tﬁe asymptote of incentive
moti&ation varies as a function of incéntive size., Thus, studies uéing.
small reward values do not show the ORE because incentivé motivation
~does not reach a high level and the diéruptive effects of error‘are
small., Theyvcondﬁcted a series éf expériments on position reversals
thét have shown,'consiétent with their theory,  that animais receiving
large rewards on each trial showuthe ORE, but_those receiving small
" rewards do not.

Thesé'are'but thfee of the explanations that appear in the
literature. Accordiﬂg to Marx (1970), the OEE is not replicable in the
general sense, Attempts by sevéral investigators to-ascertain the |
necessary'ponditions'haveﬂmet with less than éigﬁal éuccess. No pr0pos51
has béen offered for which there is not at least one instance of
contradictory evidence. Paulrco;recﬁly ¢Onc1uded that'since a large
number>pf studies‘haye failed to obtain the ORE, it seems that the
;ritiéal expefiméntél variables are not.yet known, hence»all explanations

- are inadequate.
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Deprivation Level l

Though-the overaii‘analysis of variance indicated no overall
main effect for-depriﬁation in the present inquiry, there was a main
effeét for deprivation level with regard to latency in PhaseVII such

~ that Ss under 48 hour deprivation had significantiy'faster response
, fimes.than.§§ under’si#.hbur deprivation, These results are consistent
: ﬁith'some other studiés; though it is not clear’whyrthéy were.restficted
to PhasallI,: Thé:effect of deprivation level on a simple spafial
discrimination is ambiguous. Gossette and Hoodl(l968) found that high
»deprivation level’retarded spatial reversal in pigeoﬁs during the first
reversal»éf 23 subseéuent reversals, Gossetté_and Feldman (1968) fouﬁd
that increased deprivation level retarded overall spatial reversal
performance in'squirfei monkeys under conditions of'relatively small -
emégnitude'of}rewérd;_Ain invesfigations manipulatingﬂdeprivation level
'1 alone results have Seen,Variable; increased’deprivafion sometimes
"fifécilitates-énd sémetimes fetards discrimination and/or reversal

"acquisition.(Armus>1958; Wike, Blocher and Knowles 1963).

Level of Training

Though there was no main effect for the level of training, this
vériable appeared to be one of the most prominent.confoundingvfactors

in the present study. Perhaps the criterion was too stringent.

" vjExamination of_indi&idual data sheets indicated that some Ss made a

- series of correctﬁresponses, almost reaching the required criterion,
and then made an incorrect response, thereby making it necessary to
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start again by counting the @ext positive responsé_as #I and progress
toward the,criterion; Such behavior would be more marked with criterion
than‘with overtrained Ss. It seems reasonable to assume that“ifl§ takes
too many triais’to.reach criterion, for all intents and purposés, he

‘will in effect be overtrained by the- time he reachés criterion. - Once
this occurs he'might as well be moved into the group receiving overtrain-
ing and‘Be considered an overtrained §. This‘suggests that there might
be a maximum level of criterion training for any one particular
discrimination problem pass which overtraining begins to occur., This
1eve1.wouid undoubtedly vary depending on the type of experimental

:task émploYed;

| Richman and Coussens (1970), in an interesting experiment,

,inveétigated the effects of several levels of initial training oﬁ_a
simple spatial reversal problem. Théy had four diécrimination ﬁraining
groups: (1) undertrained rats who were trained to an original criterion-
of four out qf eight correct responées during a day's run; (2) criterion
§§ wefe trained taia criterioﬁ of six out of.eight correct responses,
(3)lovertrained Ss were run to a criterion of eight out of eight correct -
and (4) strictly o&effraiﬁed Ss were given an additional 96 training
| trials following overtraining. In terms of days to criterion, both

"1esser‘trainéd groupsvtook significantly more days-to»reach the reveréal
1earhing.criterionAthan eithér of;tﬁe“two overtrained groups. . Réveréal
learning differeﬁéeS-werévnot found between the two lesser trained

groups or Between the'two-overtrained_grbups. Richman and Coussens

suggest that if the initial criterion is set high enough so discriminative
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réspéﬁding is asymptotic (thé'OQertfained group) further training (the'g
stfict1y overtrained group)'does nof leadkto faster reversai 1earnihg,
They fufther suggest'that the ORE may be determined E'é choice of the
nonovertrainéd groups initiél criterion, VWhen this criterion is set
below discriminative fesponding_asymptote; overtrainingrfacilitétes
'réVersal'iearning, Thus they suggest that:instead of focuéingldn the
extended training effects in reversal 1earning, it's Beét to shift
attendénce to preasymptotic.performance and consider the slower reversal
leafning-of the latter as an instancebof_the undertraining reversal
effectu ‘ |

Posifion and tréiniﬁg interacted in Phase III such that overQ
trained Ss were more affected by sequence of presentation than were
criterién trained §§; $ﬁis occurred even though a matching design was
emplbyed‘in-the preseht investigation in an éttempt to accommodate for
existing pbsitioﬁ habits.

It isAinteresting.to speculgte why,thé ORE did mnot occur in the}-
préseqt investigétion. If Paul'ié'to be.bélieved, use of the non-
correction procedure is a contributory factor. Following an.incorrect
A»response; the animalﬂwas,not allowed reinforcement, the opaque screen
- was loweféd, and the animal was ieft in the test cage until the next

trial. An animal following an incorrect response encounters a lowered

P

screen; thus, the consequenées of being correct and being incorrect
are_quite.diStinctive,l:This is a procedural weakness of the present
study and a potential source of confounding which is a factor to consider

in future experiments. If MacKintosh is to be believed, the easy nature
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of the task and the absence of irrelevant cues or, at best, the présence
of weak irrelevant cues are contributory'faétors. Remember that
Pubols (1956)vfound>the ORE on a‘simple spatial tgsk; and Eimas (1967-—
Experiments I and II) did not find the ORE as a function of increasing
the irrelevant dimensioﬁs. If Theios and'Blosser (1965a,1965b) are to be
believed the incentive size was too small--only 45 mg pellets were used
as fewards° Whether these variables would have yielded the ORE awa;ts
further-investigation, As haé been the case with many previous studies
‘the present inquiry has neither obtained the ORE nor givén‘rise to a

well-defined formula for it. The natufe'pf the operational mechanisms

involved in the ORE remain an open issue.
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