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iv.

The writer 1s indebted to the entivre Staff of the Psychology Department
and especially to Mr. Peter Guthrie,
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HISTORICAL SETTING

The coneept of wn&ahmwt hag been a Lortuous one for payehologlsts
for a gma% wmy yma, Eazly views of punishment gave little indisation
that m&ﬁﬁi‘& 'immla@ wa;a im bave sush & struggle with this Wmmva

In 1911, ?hm&tka first formulated the Law of Effect {w) At this bime,
mmment w yegarded aa the dynamie opposite of raua:ré ‘A reaponse
which was fallwe& by a satisf?ﬁag state of affuirs was llkely to be
repeated; mse which wore followed by an annoying stete of affairs were
less mkely % oecur sgain, Thorndike felt that a response which brought
about & "eatisfying® state of affsirs would be more firmly connected with
the situation in which it ocourred. Those responses which were followed
by an “annoying" state of affairs would have their commections with that
situation weskened,

This view of the mechanism of punishment found fow eritics in sub~
sequent yesrs, It was a eommonegense view whish met with approval in
psychological eircles, However, in 1932, Thorndike came to the conclusion
that punishment was nod the exmot opposite of reward. In his revision of
the Law of Effeat, he stated that the strengthening of connestions as the
result of a satisfying state of affairs was "universal, Miﬁaﬁa and

more direct then the weskening of a connection by snnoying conseguences.™.
He concluded that a satisfying reoffoct could be relied upon to
strengthen the connection, but that an snnoying after-
uniform detion in regard to weakening s sonnéetion, He fell that punish~
ment mey bave e variety of effects of the response. It might lead to
another response quite indireotly or it might even lead to a repetition
of the same response {59).

ffeot had no such




a3,

Thorndike and his asssoelates presented a tremendous number of
experiments to back up thelr theoretical position. The great majority
of the sxperiments were of a ai_mﬁ;ﬂ"‘ naturé so tm mentdon of & fov
in this paper will serve for fllustrative purposes.

In an mxm’& »xr the mﬁ%xpiewchmm type (tm are ‘most of these
mermenta) ?kmﬁme mkeﬁ his subjeets to cormect & 1ist aﬁ words
vith s mber mz 40 5. 1If the subjeot vas tald
response sm& ahwkaﬁ fw i, thax-a ma & good maaibuiw ‘Eha‘b the
subjoct. wﬂﬂ ﬁm‘b the punished rvesponse agsin. (ﬁ?) on *&h& bagia of
avidence a&‘ %ia am, 'fham&ika and his aammw felt that thé mere
rren e af a s-espmaa had & move mﬁ-ﬁm men‘b ﬂzan punismm sowld
svercome, i‘he numbey of experiments of thia twe wore too numerous to
review here. They sall involve multiple choice aitustions vhere the
subject 1a %old "right" for correct responses and given s token or, told
"upong® for incorrest responses and sometimes shooked in additden. (32,
33, 34, 35, 59).

g* f@r [ given

These views were met with a storm of protest in peyshologiesl cireles,
The oritioisms of theory and of the methodological and experimental
practices of Thorndike and his associates sre worth reviewing since they
are illustrative of the type of problem the experimenter is faced with
vhen he deals with punichment as an independent varisble.

The £irst important oriticism whish wes made was of a statistieal
nature. The effect of punishment was measured from an a priori base line,
thet 1s, it wae messured from a base line of how many repetitions one
would expect by chance if the responses were nob punished, The stuiiss
by Thommdike snd his associates were of this type and they found that
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misha& Wamnﬁw ofben oa0w wiﬁh 2 more %m chande Lrequency.
Megham msi an experiment mpwying an mmm bage line under %ha
same’ mwmm sonditions m& fmﬁ %ha% punighment did have a
weakanﬂng effect which waa mmmble wﬁ:th %&m attengﬁmaing effect
of mmd (48)

maphena also bad mueh %o say about the conditions under which a

respansa is @m&ehea. He ﬁmné that the i*a};a%ﬁ.w influence of miabmem
svard in asmmmm wss 8 fanotion of the opiginel strength of the

aam;&ﬁmi "As we procedd from vesk Yo strong asscolations, the

influence of reward desreases and that of puntshment, inereases, (51)

In another experiment, Stephens showed that the anomalous influence
of punishment might be due to a possible stamping-in effect of the physical
medium by whieh both punishing and rewarding ioformation were gonveyed.
In an experiment designed to test this hypothesis, Stephens found that a
signal {light) carvying no information had a decided stamping-in effect.
When & similey signal was used to tell a subject that his response was
correct, its strengthening value was greatly enhanced. The opposite was
true when it wes used to inform the eubjest that he was wrong, Stephens
pan s hane ward seemed o be opposite (if not equal)
effects when moasured from a baseline of "informetionless something
bappening®, (49)

S6411 another eriticien of the experimentsal method centered about
&*hmﬁ.i&&s fallure to consider what might be responsible for his Lallure
to find a divect effect of punishment, (46) In most of these experiments
there was only one right response and geveral wrong alternatives. The
positive item may have stood out because of its "unigqueneas® while a

Purong® response was only oné in & series of “wrong" responses., Dand
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found thet the anncuncement of "wrong” had a definite weskening effect
v the number of "wrong® and "right" alternatives were equated. (46)
Thornd ike has also been smely eriticived by many who felt that
his eme:mm sim%ma were rathér arbitrery and thab "right" ar
an uly motivebing condit-

8 aamm remen xpesime
which used the words “rigms“ and Turong® as reverding ov punishing
stimuli. ?hm was also a great emmaia on usxng pﬁnismnﬁ 'ﬁe faoll-
itate the learning of motor tasks. Despite the diveraity of _t‘siza type
of wperimmt th@y do Have one common factor. Nearly all .:sji‘g' them were
atbempte to ﬂlwmt&e some of the confusion which centered sround

?3hamﬂimﬁa-:%evism of the Law of Effect, They can be summarized in
terms of the type of problem they vaised and were designed to answer.
Postmen liste categories of this type which he used in his extensive
review of the litersture. (46) I should 1ike to use seme of these cate
egories with illustrative mmw of my own éholee which are more
suitable for the purposes of this paper.

Acoording to the theorstical position of Thorndike, punishment has
very 1ittle effect on lesrning, However, in later experiments In which
shook was ,aﬁéa& a5 the punishing agent, there scemed to be evidence for
and againgt Thomdike's position. (1, 2, 4, 5, 6, 9, 10, 11, 12, 15 )

In 1933, Barlov published an experiment in vhich he employed a mase
#hish he considered was mopre sdequate for an experiment involving pune~
ishment, The epparatus measured four varisbles at a tims. The
subjects were shooked when they touched the sides of the pattern they
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wore tracing. Ho found that shock slowed dowm the pate of learning and
reduced the number of errors when compaved o a gontrsl group. (1)

Bernard, in a derles of ‘experiments on the effeet of shock on mege
1em1ng, mam& rathor mixed results, In one experiment, (2), his
subjects m ghocked for certain errors in o stylus meze task, When
compared t.o ‘& non~shock eontrol group there was no relisble mmmm-,
&Mweneaa He interproted these vesults to be due to the Mopposition -
of the two effaats of shosk”, The general incentive effeat of non-
informative shook versus the tendency to sonsentrate on the avoidance
of mmiaha& errors 4o the exclusion of non-punished eryors. In another
experiment on mage leerning with humen subjests, ho found thet there
were preliable differences in learning vates end simple eryror scores in
favor of the shoek alleys. On the basis of his date, Bernard felt that
shock had a specific effeét on the modifisation of responses to blind
alleys in the stylus mage situation. (4)

In enother experiment which demonstrated the effectiveness of pun~
ishment, Hongik and Tolgam trained rats Yo take the showter of two
routes which both led to food. The animels were then carried to the
box at the end of tho short path and were shosked. A fow minutes later,
a8 significant number of rete chose tho long path rather then the short one,

W. Browm, in & paper devoted to the Honzik and Tolman study, menw
ticned some important aspecta of thia fype learning situstion which should
be noted. Fivst of all, the learning involved a speeific response to &
novel faator (shook) end the advantage of the short path fn thereby
abolished. Seoondly, the shoek dowes not emphasise the path later chosen,
"Shoek does not give infoymation ahsnt; enything other than i¥s own
existgnce and loous,® Brown _staiaé th;t'aenwadﬁ@%w results probably
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are the result of axparments where the choloe of situstions did not allow
the subject to "apprehond a clesr ami mnequivocal eonneetion betweon a
particular object; place or action and the sonsequent. pain® (6}

In & later eiperimest (8), Brown res=ran the Honsik-Tolman experiment
bessuse he -‘i?em‘that tha data might bo-complicated by the fact that the
animels did not geb to eat when they were shoeked. He trained two groups,
one of whish was the sane s the Honzik-Tolmen group while the other
group maxwt -shotked in the compartient; but Just left withoub food for
one mimute, These animols showed no tendency to teke the long path og.
subsequent ‘trisls. Brown inferred that Honzik and Tolman's results were
- not due to the inability of the rats to eat on the punished trials, (¥)

In an experiment on maze learning with humens, Fumch obteined results
whith were in complete dissgreement with the Thorndike hypothesis con-
corning punishment, (10) His experimental groups were shocked when their
stylus came into contact with the end 0f & blind alley. Aeccording to
Bunch, shosk tended to decrease variability. The experimentsl group
showed & normal distefbution of trisls vhibh the contrsl groups! distri-
bubion was considerably showed. There was also a great decyease in the
mumber of trials $0 a oriterian in the experimental group as compaved
1o the sontrol group. Bunch sleo found that punishment deoressed the
total time required for lesrning as well as the time per trial.{10)

In ancther experimont of a similar nature, Bunch found that the
effect of electric shook was partly due t5 1vs informative value, Whem

-oompered with othor informative mediums which were not painfol, electric
shoek ghowed definite advantages, (11)

Dodsen performed two experiments in 1931 which again demonstrated
the effoctiveness of punishment in a leming situation, In one exe
poriment the subjects had $o learn & ocoibbination of throws on a panel
switchboaxd. The shock group were faster and more accurate then the
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contral group, but toock a .;f‘%geﬁm_iang;er in totel time than did the con~
trol group,. He then used a blind maze task in a .sw@:i experiment snd
found timt the ahwiml group wore more accurate, faster am!haﬁ a shorter
total time at the task than the nem-shook group. (18).

Expepdmen h guppory Thorndike's Revision of the Low of Effect.

The previously mentioned experiments all bend %o invelidate Thorne
dike's ‘_ass;‘f;;,ff m sbout the effectivoncss of punishment. Although later
axperinonte whish support bis hypothests vere not as mamerons, Ahero ware
mention of the statistisel eritisten whish vas mede of the Thorndike.
Wrimen’bm&tegh@s ren 8 Thorndike experiment using an empirﬁml base
1ine and found that the word Swrong® does exert a weakening effect (48).
However, in 1933, Thorndfke snd Lorge hed siveady rum such an experiment
and falled to find & weakened influende even when the effests of punishw
. ment wapre messuréd from an empirieal base line.(35)

In 1942; Bernaxd found, in a study of human lsarning, that punished
eryors, per go, wers not oliminated fagter than errurs which were not
punished, (3) Bermard concluded that the specificity of the effect of
shock may be in the direction of either "selestive retention or selective

elimination of shocked errors®, He states that the findings in his
earlier experiments (shock as an effective agent in punishment} camnot
be gemeralised. (2)

G, R. Sone, in a recent exporiment with Thorndike's #gerial verbal
miitiple cholce dosipgn® found that verbsl punishment does not weaken

-an 8-R connection in the sense of subtracting from the strength of the
gonneetion, However; he also found that the greater the nunbeyr of
ity of wariance;

suceessive punishments, the greater the induced homog

o
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The firet finding is in agreement with Thorndike, the second finding is
not. (54)

It seens possible to make some fairly broad generalisations based
on the preceding section, On the basls of the tremendous number of
experiments which desl with the effeot of punishment on learning (they
by no means are sll reported here) it seems pafe to conclude that
puanishment of & certein type (1.e. shock or same other painful stimulus)
does in most cuses alter ,m course of learning favorably. There is some
doubt about the effectiveness of the sort of verbsl punishment used by
Thorndike and his associstes.(46) Perhaps this is the point on which
the original quarrel should rest although Stephens did show { but not
conclusively) that verbal punishment seemed to be effective when measured
on the bagis of an emp&riaa} bege line of repetibtions.

Bernard, in a previcusly mentioned experiment, also tested the effect
of punishment on recall and relearning trisls of a stylus mage one week
after the original lesrning. He fén;ﬁ that there were no significent
differences in recall and relearning between the number of erroras on
blinds shosked during mmmg and the number of errors on non~shocked
blinds.(3)

In an experiment on mirror tracing in which errors were punished,
Barlov found that punishment for emm on oné side of the mage reduced
‘errors on the other side of the meze although no shook was given from thit
side., Heo algo found thet the effect of punishment wae more pronounped
on the later than on the earlier stages of learning. (1) This Pinding
wag in essential agreement with a previously mentioned experiment by
Stephens in which he stated that punishment more effectively weskened
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connections when the amegtﬁans were strong and less effectively when
the connections were weak. (51) o

In & series of experiments on mage learning, Bunch came to some
fairly important conclusions sbout the efféots of punishment. He
reported & ﬂmae in mi&bﬁmy &8 tke ‘vesult of punishment. (10)
'In another a‘mdy he found that the effectivenéss of a limited number of
'shook trials was ingeas'e& when they were placed later in learning than
in two earlier positions, He aleo found that fewer shock trials later
in learning had e more significent effect then & great many more in the
early stages of learning, {11; ‘Bunch and MeTeer also did a study on
the effest of punishment on retrosctive inhibition, (13) They found
that the subjects who were punished on Mege I still showed a marked
amount of retrosstive inhibition, but half of what it wes in comparison
to the group which was :n¢§ mmhed on Maze I, (13)
| Valentine also stuﬁiaéi the effect af punishment ina 1@&2&:&&3 gite
uation where mmiahment ma Mraéneeé m; various points in the learning
procesa. aha found that miskmmﬁ for m@a always resulted in a sig-
nificant decrease in’ errors, She also fownd that punishuent at the
50 per eent point (the point at which half the possible errors vere
elmmawy uas not as effedtive s punishment sdministered at the 75 per
‘cent point (€he point &t which 75 percent of the possible evrors were
elimineted), Bome further observations of hers are worth noting, When
punishment was introduced at the 50 per cent point, there wss a great
desl of individusi varisbility in the animsls. This was not the case ab

the 715 mﬁr cent point as the w&vmual responses to :»miahmn{ were much
more uniform. (63)
There vemaine one move important topic to be eovered, As yet there

hes been no discussion of the various theories comcerning the mechenism
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of punishment with the empeption of that of Thorndike,

Muensinger, after extensive experimentation, postulated that shook
mads experimental enimels vespond more readily o significant cuss in

the learning situation and brought about an enforced pause or delsy which
resulted in prolonged facing of the stimuli to be discriminated. He
aleo found that there weré specific meshanisms which made for differences
in the effects of shock on wrong and right responsea. (41, 42, 43)

In en 1experimentv using a Twshaped box, he found that sghock for wight
or wrong pesponses accelerated learning as compared with a econtrol group.
He conoluded thet shook mede the animals respond to significant cues in
the learning situation, (41)

In a similar study on light and dsrk discrimination, Muenuzinger
attempted to discover vwhat effect shock and Jumping a gep had on the
acceleration of lesmrning scores. He concluded thet both shoek and Jumping
cauged a certain amount of delsy on the pert of the anfmal., "It is the

‘delay ltself, with its iézwit&'éla and longer facing of the stimuli to be
discriminated, which 1s the cause of increased efficiency in learning®. (42)

Muenainger slso did a third study with & T-ghaped discrimination
box end showed that the facilitebing effect of shock for a right resgponse
was amaller then that for a wrong responmse. It was noted that Wshock -
right? animsls usually persisted in going to the end of the wrong alley,
while "ghoek = wrong" animals turned around as soon es they entered the
wrong slley. Xuena;nger oonoluded that there are spesifie mechanisms
which make for differences in the effects of shock for wrong and right

_ responses. (43)
| Tolman and Honzik ren a series of expéﬁments which were similay in
nature ¢o the Musnzinger study, They felt that the concept of "delay"
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was not adequaté to explain the actelarated learning of the punished
animgls, They postulated a "heightened state of B:&W@ﬁs“ a8 an Bl
ternative hypothesis, ‘I‘hey had thefr animdls jump d:n.ﬁ‘areazrb distances
in order to test their hypethesise The efficiensy of the “ngar Jump"
group was in all probability due to the fasht that at the cholee point
the stimiii were eagily séen. This wis mot tyue for the Ufar Jump" group,
ginde the stimuli were not easily seenm; bt their perfame was also
quite Sfieﬁ.m Tolmén and Honzik explained theiy parfamgnm in terng
of apnoyeneey feor and ggertion. These things probably dend to mdke the
animal more vigilant snd responsive to stimili that may be of use, (28 )
In another study, Tolman, Hall and Bretnall devised an experiment

to test the inevitability of the Law of BEffécte (61) By the use of coms
binations of shock slone, bell alone and sheck and bell combined for right
and wrong vesponsesy they formilated a hypothesie about the part ewphasis
played in rélation to punishment. Shock ecupled with aﬁ%am-%‘b response
tended to emphagize it and increase the probability of its vepetition.
Similarly, shock for wrong respomses ghould slso mmaae the probability
of its repetition md thereby hinder learming. In addiﬂbim, +there wore
;maaﬁhex' factors (motivation end dlsruption) whi.éh terided to sounteragt
z ghraight forwerd spplicotion of the concept of emph 'aisv. (61) As Pogtuan
points out, the imporbant fastor to remember is the émphad |

serceptual aspests of this explanation. (46)

Guthrie’d views on punishment are baged on a dongider:

an sonoyer is. It was his éonhantién that amnoyers were actudlly inbengs
stimuld which mgh‘is about an intense stimilation of the akﬂa:k@bal museles
and reinforced Mtian. If the intense sgtimilation responsible for
excitement was maintained; il had the opportundity to bedome the conditioner
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of many sctivities, but feach successive action alienates them from ite
wedee_eaééﬁﬁ‘ (25)

ﬁmemgis an agt, howsver, to!which these meintaining ;gft.‘&.mﬁli ney
remain faiﬁaful conditioners. This is the act that eliminates them,"
Guthrie wef‘éres to explain the effect of punishment in terms of action mé
cue am!naﬁiu terma of pain and at:&my&me, It was not the anmnoyanee, but |
the &aﬁi@?ﬁgﬁ:m stemmed from it which determined what would be learned.
Guthris felt that puniehment was only effective when it reconditioned new
responses to the Moues for unwanted behavisor,® The effectiveness of
punishment was besed on the estsblishing of an inhibitory conditioning of
unwanted cues, According to Guthrie punishment was only effective in the
presence of cues for the bad habit, (25)

Mowrer attempted to handle the problem generated by the concept of
punishment in terms of drive reduction. He hypsthesized that enxlety
operated as @ drive and fear reduction operated as a reward. Mowrer conw
cluded that all learning involved the reduction of tension and that two
explanations for learning (rewsrd and punishment) were superfluous. The
basis for thése stetements rested on a great number of avoldance~training
experinents. The orym bf the problem has ¥o do with whether an organism
can be impelled by fesr (i.e. be motivated) to learn new responses in order
to redusce the fear and thus be revarded, (38, 39)

Mowrer and Lamoresux somditioned rats to svoid shoek by rumning to
the cue of & buszer, Fear apparently became conditioned to the buzzer
since the animals lemrned how to turn off the buszer by running, It was,
therefore, agsumed that the turhing off of the buzzer resulted in a
reduction of anxiety or drive. {39)

This is also the.sort of explanation which was used by Miller to explain
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the data on punishment, (53) Miller had experimented extensively with
avoidance and concluded that fear influenced behavior in the following
ayes . . ,. . =

1, @h f::axz be 1emeﬁ and bring with it ::xma‘he z*aa;mnsas ta fear , aueh
ag an, hacmme in gtomsch acidity, immobility or amggmws sﬁamﬂa wamnaém "

ZmIt em ’b$ learned and serve as & cue to msdiate %ha transfer of

responges- presvmusly learned in other situations, s ‘

3,01t qan be learned and serve as a drive to motivate (whareas fear
reduction serves as a reward to reinforce) the learning of new responses, (53)
What 1s expliolt here is that punishment causes fesr or snziety and that
the argnzms%% response to punighment Is an sttempt to reduce the fear. w

Another approach to the mechaniem of punishment was 5&@ postulated
by Skinnewr, (In 1938, Skinner punished the lsver px*e#sing' response of rata,
The animal wag given a elsp on the paw when it depressed the bar,) The
effect of punishment was messured by extinetion curves folloving periodic
minfsme#xem.- Skinner f#m:d that, although the punished response hed a
mch slower fate of response during extinction for a brief time, the
punished animla had completely caught up in totel number of responses
emitted by the bime extinotion wes complete. (47)

skimer feit that these results indicated that punishment had only e !
"enporary in&.tbituw effect and that punishment did not affect the re%m%e
of responseés wh&oh the mimal haa -3 m&. # It only aﬁ:‘e&te& the rete at
~which the reserve would be emitted, {47)

In 1944, yﬁs%a published an experiment which dealt with the aoncept
in &etailqy (21) Botes ralsed a question ss to whethor punishment could be
accounted for in terms of interference from responses estabiishaﬁ by |
-hoxious stimull or whether it represented a different and independent form



of inhibition, He wished to f£ind out if punished responses were
eliminated from the organiams' vepertoire or wmerely suppressed and
‘sapahle of being relessed at Pull strength after punishment wes dise
sontimued, The question of course, was raised by Skinner’s experiment
of 1938, The experiment was designed purposely to check the effects of
p&miahm#ﬁbéﬁ;&ub&equem éxtmgﬁian trials, Rates tested the effect of
mild and 'ﬁtmhg punishment on the bar pressing response and found that
even wiﬁa etmg punishment, the rate of recovery at the end of f:mr days
was ﬁq,ual to t«bat of the control enimsls. He also found that_pralmged
p&nishmen*b 414 not stop response reaaveryf He ¢omcluded that once a
x‘eazsanéa had been strengthened by periodie reinforcement, 1t could not be
eliminsted by punishment alone. Punishment resulted in the suppression
of & response, but not a weakening of it. (21)

The most recent theoreticel interpretation of the mechanism of
punishment 1s one which was presented by Dinsmoor. It was largely based
on avoldance training and was an ettempt to £it the present data iato &
theoreticel framevork without adding "new and infependent prineiples®
4o the pmaent fremewsrk. Dinsmoor postuldted that the miﬁﬁéﬁ- Tesponse
 was not an isslated incident, but a member of e chain of reaponses whish
was 1i:xkeﬁ “‘bx & geries of diseriminative aaean&m miufaming stimnlis
The atimﬂ.i whﬁ,ch eeme béfare the punished response were paived by the
response i’tsaif, with the punishment which fallmaad. Because of this
peiving, the g&;nmli goined en aversive property in their own right, Any
form of b‘ejﬁzgﬁar which vas imrmiaatibig with some member of *‘gifza chain
and xieiaye& ﬁha completion of the aé@u@n@é would be ,ré,ini‘amed; It would .
also be eonditioned and maintained by the elimination of the conditioned
or sscondary eversive etimuli, According to Dinamoor, Vhis explanation
eliminated the necessity of sn explm‘biﬁn in terms of anxiety drive, (16,17)
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In view of the data gathered on punishment, it soens posgible to make
some bmaﬁ gmeranmmms ‘on puanishment as a meehanisms.

fthm&&ké’s epproach to the problem was s rather sne-glded one. To
wmlaﬁe mt mi&hment had no weskening effect on the basis aﬁ' expermm
which pwmw used the word "wrong® 8s & punishing stinuluy ves a
rather broad genmlmatiem Further, there ia some doubt as to whether
the word ﬂwmng" had ‘any true motivating value. -

Leter ex ‘_'."‘_"«'iaxemm using other types of punishment {primarily shock)
have shed further light on the specific mechanism of punishment. It has
been &mna%mte& that paniahmnt does exert a noticable effect on per-
fornance; that the effectivensss of punishment s dependent on the perceptusl
aspects af the punishing. situstionj that the response to punishment 1s a
aignj.ﬁeamz faeztw; and, finally, that Investigations on operant con=
&ztiming aiawa& that punishment has only & momentary effect on the

ew&i‘b&m@& mwnaa, A congideration of each of these topics geems
necaaam, ;o

Ina gmt many experinents on motor tasks with shook as & punishing
agent, ﬁahm ‘been demonstrated that punishment does exert & notlcable

effect on performance, Punishment for either right or wrong responses seems

to ems}.eﬁa.@ learning.

More extensive work on the specifis ¥meohanisa® of punishment has
been particularly revealing, The importance of the perceptusl aspects of -
punishment has been demonatrated in e great many experiments. The function
nfmmishment geems to be, to some sxtent; based on the perseption of
cues which are present in the punishing situation itself, It has been
postulated that the effectiveness of punishment is dependent on en inorease
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in the mmf awaveness of significant oues et the tim e punishment
istered. Previcusly mm cues ‘then m::m oues Por pxm&shma%

tnpertance of the response w punistment bas a:m m shown, Asts
m am % s Mm%m in mw 3& %he wns.ahing ﬁ&%ﬁw m ones
mm wmwﬁm&a@m sMe%ammmmm& wmmmm in

‘punishment, W@@m extinotion ewrves showed ﬁm‘% m mm mm:w
amnmmmmgaﬁubmmmm%wemlmm which
bad not been pumished,
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THI PRESENT PROBLEM.
~ INTRODUCTION

Prablams fj doneerning the nature of mmmt ‘are by xiq"mms{ﬁalwéx |
There is still s great deal of doubt about the peeific mechanism of punishe
memty 1‘:&; ia ‘not yob eatablished as to vhether pnnwhmm% waakex:m an 8«R
) eonne@mtm az* ‘eveates an avoidance situation whm is f%f m'adwing»

?srhajgbs r.ms of the best methods of a@udying %ﬁe apeaiﬁa mmhaam
ai‘plmm ( gnd one which has been zkegmc%@ antil xreaw[’ 3 f!a 0
study ts’ ‘sffect on vperant aenéitimihg, The ber press is an ideal site
mﬁxm fop this ‘E;sfpa of &Wﬂy sineé 4% is a mlaﬁﬁwely aimpl& responge
in whaﬁh stable vates ¢sn be esteblished which are aensitxve 46 an-
experimnw var:.ablm The pun&ahmen% wm be sontending with a motive
ated rea’gwnﬁa in ﬁm& the response is tme nh:iah has been dauéitimed in
satlafy a drive. (H.& thirst)

In 1933, ‘Skinney mblished an m:eimn‘b in which animals were punished
for 3.@ r&inutea me' ‘s bat press which had been gwiwimlly ra;mfma& pmw

ext;imtm vas aam:lete&, the punished animals haé ‘emitted the sa.me number
of xaagwew as *bhe am‘kml animals whiah bed nob been pzmzahe&ﬁ He son~
eluded mﬁ pmiahmen% had m:w a8 temporsry eﬂ‘e% and tham mm&shment ‘

412 not effeat the ﬁmsms of responses which the animal has to emit,* )
In & more detailed stuly of this problem, Bstes tested the effect of

nild and strong shoek faxv:ii.ﬁ' minutes on a bar pressing regpansg in s:zmé |

deprived animals. (21) As in the Skimner study, the &ﬁ‘imaia had been

. periedically reinforsed for seversl days prior to punishment in order to

stabllise rates, the test days, the animals were punished with shock

for 15 minutes, whiech was followed by extinction. The animals were
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extinguished for two successive days, and a third day, vhich followed
the see@n& by 48 bours, Bstes found that punishment did result in a
tempomry dewe&akm during m-,mmm, ut did not affect the total nmhar
of res}mases emitted, By" %he time extinetion wes over the Apnni.sheﬁ animals
were reapﬁ ing at the aame r&te 85 the contyol’ an‘fmais. The effect§of-

extﬁmbm nrves whieh We a:ﬁnﬁw tu thoge ﬂf an:i.mals; whiﬁzh had m
;mmsheei for ‘an aetusl a«espnme (&epresszwn of the bar.) ?fhez-e vas a

:.demsﬁ;%sn ﬁa rate whie:h was. very similar to that produced by pxmiehing
f‘tha response itaelf, Estes concluded that the effects of punishment are 3
.ﬂaaixtirxgent upon & ¢lose associstion of disturbing stimuli which nemauy
pravide sm accaaion for the osecurence of the response®. He stated thaﬁ;
them waf; ho evidence that punishment had to be directly correlated wi’@h
the “respanae per-ge® in order to be effective. (1) |

1 hig Bites study, pzmis!:ment wig delivered randomly to the amimale
‘As a rem:al‘ﬁ, 1% is diﬁfiﬁmt to determine what stimuli the gubjects x‘eaemﬁ‘

%ems of punishment, It is also possible that any differential
effeété fﬁi*zic}a might exist as the result of punishment at aeﬁai‘n po inﬁé;‘
An the amzara‘huﬁ may Wé been wasked becouse of the randam mmre a:?
:the pxmishmen%.

The sbject of the present experiment wes to determine the effects
of puniaﬁmefnt at ape&itia poinks in the response chain of & bar-pressing
animai., { 4:‘1&” iﬁ:lmm*ﬁ ~§£‘ punishment i{n the régponse ehain m an fme
portant %riabla, it would be demonstrated in terms of »afi’ée*tivene%a of
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punishment on the bap-pressing response and on subsequent extinetion
ourves.,

Placement of punishment might be sn important varisble for two
reasons, Flrst, ishe ammveness nay be e}eyénéent on the disorimin-
abllity of stimili at a specifis point, that is the stimili st certain
points in the spparatus may heve a higher or lower cue valua depending -
on bow closely they are related to the bar-press itself and on how
m-baﬁaading they are in a physical sense, The bar should be outatending
as a weaiaee it 1s directly related to the response and sinee it is
one of %.ha"fﬁ objects i’ﬁ the appavatus which is physically distinctive,

Secondly, the placement of punishment might produse behavior
vhich 1s more or less incompatible with the sonditioned response, That
is, the response to. punishment might be such that 1t would facilitate
the conditioned response rather than hinder it, For example, punishment
as the animal is mwing toward the bar might cause the animal to move
famw which is what he normally does . in the bar-pressing situation
during reinforcement. Punishment after the sctusl depression of the bax
is mede should also be facilitating to some oxtent since the animal's
responge to punishment is %o move away, vhish is aleo what the animal
does in the bar-pressing situation, (27)

Estes pointed out the importance of disturbing stimuli being assocs
iated with stimuli whieh normsly provide an oecasion for the response
in his exporiment, but any differentisl effest of punishment, because of
moye diseriminable sbimuli at one point in the reaponse chain than at
another, cannot be determined unless plmement oi‘ p:miehmeat. is
investigated systematicelly,

The importance of the effectiveness of pnmis&mmt as it relates to
concurrent, gbimuli in the situation, is brought @ut by Muemzinger. (42)
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He found that animsls learning & éa:,-kwnah% disérimination. lesrned
faﬂw thm m@ml animsls, whether %hay wm ghooked for Mght or
mng mspanaea or bad 45 jump & gag, Ee amuluﬁed that ﬁm anhaxxcing
arfmt af ﬁhmk or the jump was due to the ﬁew it maaa& whx!.a xming
the stixmli to be discrininated, ﬁﬁ also canelndeé* in ma?ahaﬁ* exmﬂmeut,
that the funetion of ghoek was to make the m&mls.. respond more readily
to significant cues in the learning situation. (40)

Honz ik sné ?sﬁlm ropoated Muenginger's éﬁiﬁiaa with & different
type of awmmal design. (28) They bed a::&mls jump varying geps
to the stimuli to be diserimingted, They ﬁm&mﬁeﬁ that the efficiency
of the near zf#my group was due %o the fact t}mﬁ the stimuli were easily
seen, but that this explenation could not be used o explain the
aﬁ.’ieiemy af ﬁm far ;;amp group as compered ‘tw & eantrai grmp; They
cwne}_uéea that ”&&-» ** wag not the only fae%w apmﬁing aﬁé tam part
of meramed effiaﬂmey wes due to heightened swsiuvmy éae to fear,

mmnca ami em%im;

In an Wimm‘& %i@h aamw the @fee‘b of a bell with or withs
out shm:k vx‘bh haman subject for right and wrong chaiaee in 8 pmahbmrd
m&, ?alﬁan, ﬁall and Bretnall amgwm& that the bell aerved &8 8n
ea:p&:miﬁer whﬂe ﬁhwk wag an sééﬁsim&l mp&aaim {61) This explan~
ation zaeessemm:!.y & gmaytml one elsos

Further evidense for this type of hymtheais 1s given in en exper«
iment by Hudson, (29) He fmmﬁ that vhen anfmals vere shocked at &
baited visual gw&tm, *!;ha:b m’aﬁﬁmw leayning d4d not oceur if the
‘pattern was removed i:ram the cage at the moment shock was deliverad.
Removel at this point suggests that thée animals did not have time to
x-espana to Mn It would seem on the basis of this evidence, that the
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effectivenass of punishment is ralaw in gome way to distinguisheble
cues at the time punishment is administered. It le concefvable that
‘cues which are more alosely related to the ber press ere more easily
distinguishable,
Guthrie also stressed the importance of cues assoclated with
punished vesponses in his theoreticsl interpretstion of punishment. (25)
He felt that purifshment was only effective in the presence of cues for
the punished yesponse. In addition, he postulated that these stimuli
would be conditioned to the act vhich eliminated them, The presence of
stimli for miahment would esuse the organizm to react in the way it
reacted on awwm occasion when these same stimuli were presented.
The axggmami‘iﬁ" response to punishment 1s largely based on cues plus
an additional fastor, actisn, This is relsted %o the socond rationals
for the hypothesis in this stuly, Punishment at & certsain point in the
ammmawwsult ‘in béhavior vhich is mré"éw less incompatible with
ﬁwm msa ftself. Vor oxample, punishnent fax- t¥ouching the bar
oufiht to i:a mere effective than punishing the m press itself since 3.%:
ahoulé bring about bebavior which is immm;aatxbie to the m press ita@lt
{Lies staaeﬁe or maring back) since this 16sds to & mement avay from
'} éemsaim of the baw, - : L _
Azmording 4o a:»m-uwmm theory the Wiaualy mants.ma& tas»ansa '
ahtmld m reinfcweé sinde it ¥esults in a wﬁwﬁm of snxioty. 633,3%53)
8inee S:& 3.5 immmtﬁale with the bar-pressing mawnaa i%salf; it ahaul&
exmeae& i;n éiamy&ing n quite aﬁ‘t’eam,valy. Gamaraely, wnisha& re&poaaes
which m mtme eompatible with the bar-pressing response ahmﬁd &lso be
reinforeed since ‘B}w& .response aleo brings sbout a reduation In .anxie%y, but.
will, therefore, be less Msmpﬂm to the bar-pressing response since the
action to punishment is move eompatible with the bavepreseing response,
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The appara‘bus umxﬁmw of & modified skimez* Box 158" long, &é“ wide,
. and %# éaam The ﬂaw wag 4* mosh wire snd thes front of *ﬁhe apparatus
wag mﬁ @f plex;lgl.ms 8o the mmmw ama observe ma mhjwta. Fﬂm
back of tém a 'tm was vood and the two aixme m metal, The bsr was a
| “pite , “end of the w@&%m *&m
'mmm%ad ammmly :%« sbove the £loor of the mgeg The bell whish -
‘delivered the punishment was a 6 volt AC house-type bell and wes located
on the aﬁﬁsiﬁe of the cage ab the bar press end, The metal eanstwmim
of thm ai&e oi' tha sege acted ag & sounding board and grestly enhwwe:! ’%‘»he
nnise level sf ﬁhs at\m:’mm The. powey for the bell was supplied by &
Canbose AC-DC trensformer which vas elveys used sf meximum power. This
wag 11 vaii;é fiedsured by a voltage reading mf‘%é:: naforder,

The bell ves burned on automstically and in the seme place during esch
punished trtal, It wes of e fized duration of 1 seeond, The duration of
punishment ma controlled by a Type 3+4 Carrier Operated Mﬂﬁamakém ﬁm@ral

‘Panel,: ‘i‘his plese af aquimm was 5o wired 'ehm is&w mjwﬂﬁ oun ﬁeﬁ%atme
wag auff%@ien’é to aiasﬁ 8 oircuit vhich in twrn alaaed a z'el&y which
ée}..tvm Waismfh. This relay was of the holding variety and eould

be broken after a one second interval. The break wes socomplished by

- mesns of a timer congisting of o ball and & pisw of metal tubing whm;

was tﬂ%@é kg neans of a 6 volt DC golsnciﬁ,: The ball wllati down 'hhe

tube and broke the ciréuit., The solenoid was sutomatically fived hy“ggc
‘squelch aiveutt which, in furn, wes fired by the rat., The one second
intervel was determined by edjusting the length of the bube unbil the
dasw\ time interval was achieved,

On punishment triels, the bell was presented automaticelly whenever
a rat comploted the ecircult by Youshing certain points in the apparatus,
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There were three points at which the bell ai‘m:tﬁe& « One was 2% inches In
~ front af 4he bar o izhe floor, the amana wa for touching the bar, and
“The locationb® mam@m o

the thixd for actusl depression of the bar:

m:ul& ‘be éaﬁm@e& by thz*wﬂng one of three mwhaa. 4 :
rbraneous sbdmuli were all but eliminated by placing tha axperimmbal

ammtna in en msﬁlaw roem. The only mzmmtm in tim room came ;’_1;;_
eron af 60 vt bulb and from & snsll vindow nesr the celing of the
roon., ‘E‘h@‘mulﬁ m a mm which m qam and 411umi %ﬂ at a low lmi,
The emmw box wne a&aa inmﬁaﬁa& and had o piaxﬁglass face so that
the axpéﬂmm could a.lma ohasrve the sﬁbjeﬁs%a Wm‘

513. maﬁ&ug& of !m% presses on the teat éaya wae ac&ompliahea by
the use of an Esterline Angus Recorder. Rabe was essily established
by somo simple mathemetics,

Tha enparﬁmen%al mwe&m was a¢ followss Subjects were’ 35 male
albino mﬁs, ‘three of which had to be discarded, from the &arlea River
Breﬁmg eafmw and were between 12& and 160 days old, ‘Rhex were mainw
mm ;hx‘*aepamw 1iving ctiges from the time they were rweaveé at em*

um.n the completion of the experiment: They were fed & |
awam‘i'-am of Purina Dog Chow and water while in our lebovatory. &
week wiar to thelir use, all s&bﬁwﬁa wore put on 23 hw mw daywﬂ:mtim
wheﬁu&a whieh was gontinued throughout the experiment. ’z‘he animals were
not used until they had been on ﬁmmmim for.a week, however. The animﬁl&
wege run in three replications, the first replication containing two
groups and the next two with three groups in emch. They were transported
to and from the apparatus by the experimenter. Actual running time for
oach two groups was nine days,
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Thirty five animals were used in thia experiment. These snimale
were divided fnto four groups of eight prior to training, Group IV was
used a5 & conteol group, no punishnent being used $Ath this group. Cyoup I
vas punished for en spproach to the bar, the 4lstance belng pre-dstormined
and seb off avtomatically by mesns of an eleotronio squelch olreutt,

Group IX way punished for toushing the M, punichment being ﬁalm'aﬁ in
mmmaatwmmm groups. Group III wes punished for:
- depressing the bar, mwmm baise administored in the same menner.

The running proseduraas as follows, On the fivet day of training
{£o1lowing & wesk of 23 hour wetmr deprivation) eack enusl was given 45
minutes of negasine training. This was done bty plaoing the deprived rats
in the apperatus and by dolivering the reinforoement by & menuvel switeh
operated Ly the sxperimenter. Within s vory fev minutes all animals vere
responding to the click of the magasive, On the sevond day, esch snimel
was given 45 minutes of the tar press traifning by the method of suceesalve
epproxisations, Most animals uevally were sespinding on thelr own in
that length of time bub a few of the animale did pequire additional
training fn order o lesrn the bar press yesponse, The experimenter dis-
¢arded 3 animals whish €14 not lomrn the rospomse in an hour end & half
of tralning. On day three, the anlmale wero put on & type of reinforcenent
in order to stebilige thelr vates, The schedule for duys 3, 4 and § of
speriodic yelnforeament is given in TAMIR I,

On day six, ponishoent was sdpinistered 4o oll sxperimental animels
at the point called for in the exporimentel condibions. Punishment was
stopped only after the animsl hed made no vesponse whioh eould be
panished for s full two minutes, They woire then remaved fyvom the appsyatus
and hordled for a full minute. ALl enimale were then rlaced on extination

i
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for one Half hour, the control aninel being only subjéoted to this eondition,
On the i’allwing day s day seven, a.ll m&mm weme again pz;% on ex&:}mtim

fax- m w mi. mvzy«eam ms max» the a&aoand m ef mmmn,v’;

he off sured in threo @sﬁ mm,
the m "f“‘j'q'( er of mspmses to reach the twa amm éxbimtim nrztsrm uem
wmmd mi‘nr 811 mz&sﬁe& animale and @mgm&ﬁ wi:bh a&éia athar. , &wmﬁm

mber of aotual ﬁamwiam of the Yar dwmg pcmsshmm were also.
wmm ané sli an&mis in the ;suniﬁ!smnﬁ gﬁmpa ﬂm compare 4 on this
baais, E‘I’fc-_ W&ﬁ folt %!zat ie eufre@timaﬁa of pmishm% Wiﬁﬁ &t |
‘speeific points in +he response shain it would show up in the first
measure, sinee the degree of effectiveness should be related %o the number
of punishnents it takes 5 stop a respose. It was aleo folt that the
psecond measure, the number of responses dwring punishment, would provide
an adequate measure of whether the regponge to punishment at a specifis

point was competible or Incompatible with the conditioned yesponse.

The third messure hed %o do with the resovery yate of the mmi.aheé
enimals ae compared with themselvos and the eontrol animels. It was
folt that any long term effeots of punishment ab specific points, 1f they
exleted, would be shown in the subsequent extinetion owrves. The total
mumber of responses for all four groups of animals on ea¢h of the three
days of extinotion were compared with this in mind,
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juare was uged 2s a ahe@k. on the magatiity of ol
k ental ff vwiable mﬁ the null by,

mhmm; bam *&!m mm’bezv of m&ahmen% mmmme& ta-: me et
" inute mmwn wi%ariw m shown ﬁn Pigure 1; The m‘im mmber

ntmte: wﬁf;.mzm eriterion, It vas found b0 be aignifisant st :
level aﬁ' confidense, The wildoxon unpeived Wﬁcmﬁs test wes used ta
amnme &aﬁa between the groups, A comparison of waug 1z (ﬁmh} and
Group 11T QMsa} Wmamé ai@;wma at ﬁi;es 05 1&?@1 of am&*mamm
'mm waES 0o smﬁwanm between any of the sthey ga*aupa ﬁn regard w
this maasm«

The relationship between the mumber of responses made during punishmen
by the experinentel saimals s shown in Figure 2, The median mumber of
punishnents for the Approach snd Toush Groups are lower than the median
muber of responses emitted by the Preoss Group, The Friedman Chi-square
. +10 and the Wilsoxon unpaired replicetes

technique yielded & p-valus
test gave & p-value of .02 in & somparison between Group II (Touch) and
Group III (Press). A pvelue which spproached significance vas obtalned
in s gomparison of Group I {Approsch) and Group III (mw), No sther
conparisens in regard to this measure were significant,
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Pigure 3 shows the relat.&msh&p between the medlan numbey of responses
on Day 1 of ex%i.nemazu The cihi-square teehmque was uged in comnection
with the mmhew of responses on the first day of extinction and yielded &
aigaifmme aﬁ the .01 level of amﬁdeme, The mpaim& replicaﬁes ﬁast
" gave a Wa:‘me 6f 'J05 betweer Group IIT (Press) and Group IV (Gm:%ml) |
4 aammmn of &mup T (prm&a) ‘and Group IV ( ean'ml) yielded an’
appmaeh tmaarﬁ signifimme at the .05 Iwel az' Gbﬁfiﬁ&n@é. No .other
‘cam;miaans were Mga:wm%g ' :

o Simlar tentment of the date obtatned on w 2-6nd 3 of extinotion did
- not’ yiem any significant differvences. (Pige 4) :

T”he original hypaﬁheaér of this ’pupex'waé that ayabmﬁé punishment at
spavaific pala‘hs In & barwpwewmg reapa:ase chain mighﬁ yield differential
results in terms of the effedtivenens of mmiahmt, It vas predicted that
mmishmenﬁ for an epproasch response or for a hax«presaing response would
be lens affective than punishment for tmhmg the bar,

The éata obtained aeemf to bear '&his hwathes.iﬂ out., 'Iﬁ was demonstrated
tha‘b the Touch t’&rmp ﬁaak fewer punishments to meet the twa mimta
4_mmutim:;:ﬁ%rzm *hhasa either the Approach Group or the Press Group.
The Maiﬁe‘:afﬁ,ﬁhia data approached significance at the 03 level of
eonfidence, | ‘

Mer support for the origingl hypothesis was found in the date on
the number of responses during punisbment. A comparison of the Touch Group
versus the Press Group revealed that the Touch Group made significantly
fewer responses during punishment. A comparison of the Approsch Group and
the ‘Press Group showed that the Approach Group made fewer responses during
punishment than the Touch Group although this data only approeched sig-
nificance atihe 0P level of confidence.
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_ Although comparisons of the extinction surves yielded no significant
difference botween the punished groups, it should be noted that gewer
puﬁiahments at the Touch point in the response chain resulted in mmm:,m

10} Ltm ilaz to those of animsls whmh were miahaa my mtzm
t.i‘.mea a’& f.he at,her pc;inﬁe in the response shain. This Baggeatad that ‘bhe:-e
are pcﬁm‘é 131 mﬁ responee chain in which fewer punishments w1 hafve %he

PO éﬁfea** a5 a gmwb many mope misimahts at other points in the aﬁaina.

A ;»assible explanation for the date may de made In terms of the mlas%edw
ness ai‘ emes at the point of punishment o the punished response and the

- reﬁpanee to punichment at the specific point involved,

The smaller number of punishments required by the Touch Group to meet
fhie two minute extinection criterion mey have been due ta%he fact that the
punishment was sdministered while the enimel was in tﬁe presence of a dis-
tinetive phyamal sthinmiles {i}m bar} and %o the fact that responses to punw
ishment (rearing back or stertle) may have boem inecompatible with the eon-
ditioned vesponse. |

The relative ineffectivencss of punishment on approsch responses seemed
to be due to these same two factors. Punishment wes sdministered for
spprosching the bar st & point where there vers fow distinsiive cues in s
phyelcal sense and where they were not related to the bar-pressing response
in terma of physicsl proximity.

The data on the mumber of responses ecemed $o lend further anppax't to
this hypothesis, It was noted that the Tovch Group gave significantly Fewe
er responses than the Press Group. This seemed to indisats that the re-
sponse to punishment for touch wes more incompatible with the conditioned
press response, The Press Group's response to punishment may have been to
move away from punishment, bub 1% should be noted that thias is what the




3.

’ 11y does sfter he has pressed the bar, Punishment could, tharaw-
rssm_ ’ha;va had pome fmniwtiﬁg effem, The Toush Groupts response ta
t iaeamad mm often to lead %xa a mmnt avay fawm the bar b@i’m

&apreasim of the bar was mdm %e amall number of responses .
e Toueh ﬁrm mmg yunishmﬁ seeaneﬁ to mmm:_ this, i‘he :
L3 Apmwh Grm s!awea m@ *b&aey %miaﬂ m mkefww raapMEaa;
uring }m:mm than the Press Group. This may have resulted from the -
 fact '%a‘;;a punishnent : st s paint uhere there were feow dlsﬁn&%ive ouse

' lesd '«w»\ ariability on the part of the snimal, 4n entnal vhich vas
'mishea for approach had nany more alternative types of behavior availahie
than animla uha wm mishe& far taachmg or for ;a*easmg«

Mme the mmiahmmt was nob alaarw rel&!saé to the cmﬁi&&emed mpmsa,
~ the animsl might or might not press. It 18 iInteresting to note tm& the animals
in this group did make more regponses, though not aigmifh&aﬁy more, than.

“the mnimal}.s in the Touch Group. This may have resulted from the fact that
‘the animals were moving forward when punishment was administered and

their responge to punishment may have been to sontinue in a forward divection
because of thelr momentum, S8inge this was the direction the enimel normelly
moves in to press the bar, it might possibly actount for the greater

number of responges during punishment in %hé Approsch Group as compared
wi*kh ‘the Touch &rmp, | | )

The lack of any differentisl mmem eftents anbngesibhe’ punished
groups seemed %o indisate that the effect of punishment at specific points
in the response chain is & mementary one, This data does not yun counter to
the Botes study in which £t wes found that punishment per-se exerts only
& mm offect on responses which 'hava been mmmmy reinforced,

It should be noted thet fewer punishments at a specific point in the chein
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(‘Im%xﬂmuy} have the same effect on exbinction gurves as compared to
potnts where a greater mumber of punishuents vere sdutnistersd to neot
a two mim aﬁbﬁ.na%m ariﬁeriem
8‘&1‘%3 aﬁ‘ thza experimen‘b n&n he a@camﬁeﬁ for in %ma of. ;we‘ "'t
he' mpor ee of cues prasa:a‘h st the tm punishmmﬁ 1s adninis~
tered bas Jbeazz &emo:satrate& ina grea*h many atawiiam R L |
‘ ta ;areaemea by nxmmingw, ﬁwﬁm wmﬁ 'xalmn, %;_5 ¥ mxana
Bretnall and the theorstical interpretation presented by Guthrie a1l emaa
%o inéiéata t:»h,ts impa:*i;ame.; Date by Hudson further auypax"&eﬁ the
* importance of this fector. (25,28, 29, 40, 41, 42, 43, 61) |
&uthﬁs algo gtressed the importance of the act that results from
ponishnent end this wes more explicitly stated by Gwinn in an svoldance
study. (25, 27) He found that if the respomse %o punishment ves not
maampm%ble *ﬁﬁﬁa the conditioned response it would have some facilitating
eﬁ‘fwh The effectivencss of punishment seemed to be dependent, to some
extent, on the response to punishment being ingompatible with the conditioned

responses

This experiment was designed to test the effect of punishment at
three separate points in a bar-pressing response chain,

Thirty~two rats were conditioned 4o bar presg and then put on an
aperiodis reinforcement schedule for three days prior to the introdustion
of the experimental varisble. After the experimental varisble was
&n&w&ma& ‘the animals were pub on extinetion,

On the test day, the experimental enimals were pufiished st one of
three predetermined podnta in the bar-pressing response eheint Group I

was punished for an approach response to the bary Group II was punished
for touching the barj Oroup III was punished for pressing the bar, A
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fourth groupy the control, recelved me pumishpent,

owed that the Toush Group tovle fewer punis
the two mimate ektinotion epiterion than either the Approsch
Preds froups Firthér, the mimber of responsss mdid
stment’ by the Toush Group wos smaller than |
omdtted by oither the Approech O e Progs Growp durin
fn sxemination ofysibsdquent exbincbion curves revesled
Tgnificant differences bobwton the punished Mﬁaﬁ%&rpmiﬁw
owevers it should be noted that the Toush CGroup took
ox two grovps Yt ylelded esbs

re o k and Press Groups
- It was wmﬁm&% that punishment: adms d just prior to the atbe
usl conditioned response was more sffective %&w:a M et sdoindstened
after the condibionsd yesponse o will in advans -
fhese conclugions ave in agmemm with exigting de
apce of cueg presont at the time pundehmentidscidmindsbersd an
o1t the Owinn incompatibility-eompatibility hypothesiss
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Rat 1

0 N O v S WM

Group I
Approach

65 ‘k :
65

98
76
69
77

Nunber of Responses

During Day 2 of Training

Group IX
Touch

3%
25
52
70
9
83
81
67

Group IIX
Press

38
3.
60

75
8
73
”

Group IV
Control

47
48
67
89
78
76
82
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Appendix B, Fumber of Responses
During Day 3 of Training
Group I Group II Group IIX Group IV
Approach Touch Press Control
17 212 281 250
188 207 219 206
205 192 215 228
190 201 187 178
173 231 194 216
249 237 263 226
221 206 200 204
216 195 233 215
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Apperdix C. Rumber of Responges
During Dey 4 of Training
Group 1 Group II Group I1X Group IV
Approsch Touch Press Control
139 134 225 167
m 143 213 209
182 13 18 b
134 127 152 168
133 184 184 il
169 152 177 167
167 161 159 176
183 195 m 180
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Group I
Approach

233
227
167
231

185

Appendix D, Number of Responses

During Day 5 of Training

Group 1I
Touch

283
235
215
204

Group ITI
Fress

314
327
233
196
247

Group IV
Gontrol

260
:236;‘
249
198
207
205
198
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| Bo,/Punishments to Meet 2 Min, Extinotion Criterion

Group I Group II Group ITX Group IV
Approsch Toush Preus Control
No.of Pun,. No,.0f Pun. Ho.of Pun. No,of Pun,
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Appendix ¥, Number of Responses
During Punishment
e S o R T
No.of Rfs No,of RYg No.of R'g

6 %

4 12

2 13

37 23
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Group X
Approach
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Appendix G, Number of Responses

During Day 1 of Bxbinction

Group II
Touch

10
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Group IIX
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%Q@w

53
33

Group IV
Control

59
51
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‘Group I
Approach

126
e

1
16
19
18

Apperdixz H. RNomber of Responses
During Day 2 of Extinction

Group 11
Touch

16
20
25
2,
35
13
5
19

Group IIT
Press

20
16
25
18
7

Group IV
Contyol

30
33
39
13
14
Vi
20
24 :
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Appendix I, Number of Responses
During Day 3 of Extinotion

Rat 1

W™~ O m = WwN

Group I
Approach

4
1
16
.
49
16

Group II
Touch

7
8
19
8
38
13
.6
15

Group IXX
Press

8

10
36
5

16
37
15
47

~ Group IV
Gontrol
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Appendix J, Total Number of Responses
During Extinotion
Group I Group II Group 111 ‘Group IV
- Approach Touch Press Control
Total " 479 482 531 7si
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