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ABSTRACT TF THESÏS

The purpose of the present investigation was to clarify
and experimentally investigate the adequacy of the notion of
ttrational use of informati.ontf aE an explanatory concept for
the phenomenon of above-chanee repetition of punished responses"

?wo indiees of informatj.on, recall of the respoase nade

to a choiee-point on the previous trial and recall of l.¡hether

this response itras rev¡arded or punished, were ehosen for in-
vestigation" .L¡-ive experlmeni;al groups each learned a 30 unit
verbaL maze to a differenË level of mastery and r,¡rere then giveir

a reca}l trial. ûn thls trial Ëhey were asked to recall the

responses they made oa the previous trial and to say whether

they were called ríght or i^rong by the experimenter. A conËrol

group learned the complete rîaze, and repetition proportlons of
punished responses were obtained fronr five trials corresponding

to the recall trials of the five experimental groups.

the analysis of the recall daÈa was limited. to the res-
ponses that had been called wrong by the experimenter on Ëhe

previous trial, When the two recall measures were considered

independently, it v¡as found bhat recall of the Last-made res-
ponse was more accurate öhan recall of v¡hether this response

was called right or wrongu ât all stages of learning" From

this it rras coneluded that the learner has; a better knowledge

of the responses that were made than of whether they were

punished or revrarded.



In anoËher meühod of analysís, the two recall responses

at each choice-point were considered as informatj-on which the

subject would have used rationally had he been under learning

rather than recall instructions on Ëhat trial, This yielded

a itpredictedtr rate of punished response repetition. tlhen

this predicted. rate was compared. with the repetition of

punished responses obtained from the control grou-p, it was

found that variations Ín one vrere closely paralLeled by vari-
ations in ühe other. Iloweveru the predieted rate was eonsís-

tently lower tÏran the obtained rate of punished response re-

petition. Exactly the salrte results were obtained when the tv¡o

measures were deternÍned as a function of serial positíon"

The most general eonclusion that was drawn fron these

results was that reca]l of the last-made response and recall
of refnforcement may be fruitful measures in the study of
punished response repetition; and furthero Èhat the eoncept

of rational use of information, though incapable in itself
of providing a fully adequate e:cplanation, may nevertheless

be useful in understandÍng verbal learning phenomena"
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CHAPTER I

INTRODUCTION

One of the incontrovertable facts immed.iately observ-

able from a study of l-earning is the efficacy of reward.

Behavior which is follov'red by revrard is learned; that l^¡hich

is not is usually not learned. Hovüever, in explaining learn-

ing, theorists have differed widely in the role assigned to

reward" Three modal posÍtions on bhe role of reward have

been defended" The firsb view, which can be cal-led reinforce-

nent bheory, claims that rei'rrard is a necessary condition for
Iearnì-ng to occur, That is, unless a certain response (R) to

a siimulu-s situation (S) is followed by a rewarding event,

Ëhat S-R sequence v¡ilI not 'oe learned. A second view, conti-

guity theory, holds thal, bemporal proximity or contiguiby

between s1;imulus and response is the only necessary, hence

suffieient, condition of learning" In this system, the func-

tion of reward is sirnply one of providing an end to the S-H'

sequence, thereby radically changing Lhe stimulus sltuabion

and preventing an individual from unlearning whab he has al-
ready ]earned by keeping him frorn reacting j-n other ways to

the stimuli that lead to the response. Moreover, according

to this view, this function of changing the stj.mulus situ-
ation can be mediated by events other than reward; any event

which prevents reassociation wiLJ. preserve learning. The
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third vi.ew, cognitive theory, nakes ai sharp dÍstincti-on bet-

ween learning and performance and clairns that reward is noi

nece-ssary for learnÍng buË nay facilitate overt perfornaflCe.

The role of reward, in this theory, is sinply that of pro-

viding information about the rtcorrecitlessrt of a response-

inforsration upon which subsequent performance is based'

One phenomenon that has criticaL relevance to the díf-

ferent theories is that of the above-chance repetition of

errors¡ or punished responsese in verbal muttiple-choice

learning. VdhaÈ has typically been found is that bhe per-

cenbage of errors repeatedl in learning a Ëask i-s well above

Ëhat expected on the basis of chance. this fací is a soÌ¡rce

of embarrassment for reinforcement theory because here is a

case of what appears õo be bona fide learning noË only in

the absence of reward but in the presence of punishment !

Conbiguity theorists, on bhe other hand, have little diffi-

cutty in explaining this phenonaenon and, irr fact, have used

iË as evidence for their oT¡rn position"

Cognitive theorists have also been concerned with ex-

plaining bhe above-chanee repetition of errors. They, hots-

ever, have focussed theÍr aõtentj-on on the role that infor-

lRepetition is defi.ned as the occurrence of a parti-
cular reáponse to a specific stimulus when bhat _response
occurred lrpon the last preceding presentabion of the stj-mu-
Ius. That iS, if the sr.Lbjeeb makes a particular response
on one trial, the qu.estion is whether he makes the sane
response on the next trial.
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mation and set play in producing the phenomenon. Thus,

errors are selectively repeated because the learner has

misinfornration about bhe correcbness of that response and

because he is seË, by the task itself, to repeat responses"

This interpretation has received little experirnental atten-

tion. Perhaps this neglect is due, ât least in part, to the

reluctance of investigators bo employ more direct methods

than task perforrnance to determine the i,ype of information

the individual has" Asking the learner to report what he

recall-s aboub an error would be one such direct method. ff
information so obtained is found to be related to the repeti-
bi-on of errors, then any theory atbempting to explain the

phenomenon would have bo account for ít" The primary pur-

pose of the present study, therefore, is to deterrnine the

amount of inforrnation the subject has about the learnÍng

task and further to see if such informatÍon is related in
any way to the above-chance repetition of errors.

The following sectíon is devoted to a hisborical review

of the evidence bearing on the problenr of the above-chance

repetition of ercors; Lhe third to the experimental design

and resulbs, and the fourth section to a discussion of ihese

results and a theoretical interpretation of the phenomenon.

A summary and concl-usions are presented in the final section"



CHAPTER II

THE PROBLET'I TN H]STORTCAL PE.Î,SPECTTVE

As far back as ühe Greek era, philosophers were impres-
sed by the ?rpleasurê-paisrr or hedonic principle as a d.eter-
mi-ner of human action. This principle stated that behavior
arises out of manrs desire to gain pleasure and avoid pain.
The Greeks, however, ad.opted it rnainl-y as an ethical prin-
ci,ole rather than a psychological theory, ft vÍas not unti-l
the 18th century that the hecionic principre, popularized by
the utilitarian ethics of Jeraniy Bentham, also received
serious consideration as a psychologicar theory, rn fact,
the work of the British associationists-Hume, Locke, spencer_
nnde it the greaË motivational theory of the lgth and l-9th
cenLury" But despite the general acceptance of this principle,
there was so&e divergence of opinion on hol.r it operated " The

associationists, for example, held that an individualrs actions
víere determined to a large extent by his knovrledge of the con-
sequences of such actions" Those acts rohich I{ere known to
produce happiness woul-d tend to be made, whereas those which
were knorrn to produce pain would be avoided." such a *futur-
isüiclt doctrine, hovrever, did not appear to the experimental
psychologists of the lgtn century. They cl-aimed that it was

ôhe pleasure and pain that occurred in the past which rrere
the major deberminants of behavior. The chief proponent of



this view was E. L. Thorndike whor oo the basis of his studies

in learning, formulated bhe taw of Effect. His earl-iest for-
mulation (ZO¡ stated t'hat those responses r.¡hich are accompanied

by satisfaction (reward) wifl- tend to be repeated,, whereas those

which are accorapaníed by dissatisfaction (punishnient) witl be

Iess like1y to occur. In other words, reward Ttstamps in and

failure stamps outTt (f3, p. Lþ93) "

In the half century foll-owing this formulation, the main

i-nterest v¡as focussed on rer{ards and the manner in which they

mediate learning, Thorndike himsel-f believed thaË satisfying
after-effects work in a blind, meehanical manner, Ttdriving inrtt

so to speak, the S-R connections. HuLl, rrrho Laber integrated

the law of effect in his formal theory of learning (&), thoughË

that rewards mediate learníng by reducing needs. Nevertheless,

he too subscribed, to a t]pe of riautornaticity of reward,.rt A

school of Ëhought that was diametrically opposed to this type

of theorizing was headed by Tolman and his associates (3u 23) "

They believed that the effectiveness of reward cou1d. be ex-

plained in ternrs of the informaõion which it conveys about

the correctness of a response. This, of course, T¡tras a return

to ihe oLd futuristic doctrine held by the British association-

ists" Despite much experimentation and more argument by both

sidesr âR adequate resoLution of the problem r,ras not achieved"

The Fhenomenon

Itlhen Thorndike first stabed his law of effect, he con-
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sidered that punishment elim:inated incorcect responses in
the same manner that reward strengthened the correct oneso

ûn the basis of subsequent experiments, however, he revj.sed

his position" In Ëhese studies (2L) , he used word-defin:ltion

Èasks in which Spanish or rare English words served as stimnli
and five co¡nmon Engl-ish words served as response alternatives.
Subjects were instructed üo choose €he eomect English meaning

of the stirmrlus rorords. Correct responses rrere rewarded by the

experimenter saying rlRigh'brf and incorrect responses were pun-

íshed by a pronouxcement sf ttlf¡e¡g,tt The effect of punishment

rdas assessed in terms of the number of repetitions of punished

responses that occurued as compared to the number expected on

the basis of chance" Thorndike found that the proportion of

errors that were repeated was weII above the chance level.
the reliability of this phenomenon was further demon-

sÈrated, by invesËigators employíng word-number tasks (8, 9,

10, L6, L7,18, Lg¡ 22)" Here, typically, the subject was

presented vrith li.sts of common English word,s each of which,

he was Ëold, r'ras assigned a number from I to 10. He itras in-
sËructed to guess the corect num,ber and ioas told nBightn or
nWrongm after each guess" The obtai.ned repetiËion proportions

of 'rfrong responsesz itt these experiments ranged. fro¡r .20 to

2Îhi" usage is for econony of expression" Responses
which are cal"Led !ürong by an experimenter are termed ttWrong
responsedt or simply tlWrongs,n
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.10 wkrj-ch is clearly above the .10 expected on chance basi.s,

The above-chance repetition of errors has been demon-

strated most recently by l(oppenaal (5) who used, a multi-ple-

choice verbal rflaze. Subjects hrere presented with 20 pairs

of eo&non, three-letter ¡'¡ords and ínstru-cted to learn bhe

rtcorrectil word in each paÍr. Pronouneements of rrRightrt for
every correct response âfid HWrongtt for every ineorrect res-
ponse were ¡nade. In three separate experiments a sígnifi-
cant above-chance repeËition of Wrong responses was obtaíned.

Hovrever, it was noted that this repetition of eruors was

consistently above-chance only at the earlier sbages of learn-

ing and only in the m:iddle portion of Lhe maze, In other

words, repetition decreased towards mastery of the maze and

also showed a serial position effect similar to those found

for errors in serial, paired-associate, and a variety of

oÈher learning tasks" These findings are of particular im-

porËanee because they point bo the lawful relaËionships bhat

hold for error repetition, Pursuing the phenomenon from the

point of view of these relationships, Ëherefore, nay provide

the key ùo understanding error repetiËion in general.

T-h.e ore.t i cal IgE_etærelÞaË io nq

To account for the high level of repeËition of Wrong

responses, Thorndike invoked his near-forgoËten Iaw of exer-

cise, This law stated that the mere occuryence of an S-R
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eonnecËion strengthened that connection more than punishment

weakened it" This expranation was challenged by various re-
inforcement theorisËs who postulated some source of reward to
account for the phenomenon. The numerous alternatives that
were proposed have been revi.ewed recently by Koppenaar (6)

and will noË be reiterated here" rt shourd. be noted., howevero

that his experiruental assessment of these arternatives (51

has shown them to be decidedry inadequate. This is perhaps

one of the reasons that he concludes, in his reviewu that
Ëhe learning by e>lercise hypothesis stíIl remaÍns îfinterest-

ingly healthy" 1,

unfortunatery, relatively little worlc has been earried
ouf on a cogniüive approach to error repetition" such an

approach may have an advantage over a sirnple contiguity theory
because there is nothing suggested. in contlguity theory that
might help to accou¡rt for variations in repetition such as

occur with stage of rearning and serial position, ûn the
other hand, the cognitive eonceptíon of punishment funcËion-
ing as information upon r¡hich performance is based, may serve

to Ëhrow soiue light on the stage of rearning and serial posi*
tion effects, if some neasure of the a¡nount, of inforroation
available at tlie differenÈ stages and serÍal positions were

obtained"

Perhaps the earliest fornruLation of the cognitíve orienü-
ation to the problem of above-chance error repetltíon was mad,e
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by WaIIach and Henle in their study on the role of motivation

in the repetition of rewarded and. punishecì. responses (261,"

They contended that rtif wrong items rliere specifically reaem-

bered. as rc itgry, such repetition would probably not occur,

because the subject would be in a position to vary these res-

ponses.lr It should be noËed at the outset that their vievt, in

accord.ance wi.th classi.cal cognitive theory, accepts the notion

of learning by sheer exercise, since the subject could not

vary responses unless he knev¡ what responses to vary, In fact,

hrallach and Henle present evi.dence for what they call ninci-

d.ental meaory of wrong responses"rt They further speculaËed.

that if ftsome of the incidentall¡r recalled responses vrere rê-

membered ¡¡ithouË Èhe correct coordi.nation between words and

responses and the reactions of the experimenter, they would

be reproduced along with the correcü responses when the motive

to recall these is present,lr In other words, what Wallach and

Henle seem to suggest is titat the reason Wrong responses are

repeated at an above-chance Level is because the subject re-

members to a large extent the responses he made, cannot re-

member whetirer these responses were eorrect or incorrect, and,

being set to repeat coruecË responses, repeats the trfrongs aI-

ong wiËh the correct oil.es.

PosËrnan and. .A,dams (1/+) atteiapted to te.s'b this hypothesis"

fn a sÍmulated ESP setting, where the suÏrject is instrucÈed

that responses correct on one trial may or may not be correct
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on another trial, subjects v¡ere presented with a serj.es of

25 tnree-letËer urords and instructed Ëo respond to each word

with a nrr.mber from I to 10, On the first presentation of

tlre serÍes, responses in positions J, L3, and 20 were called
nRighÈü and all others vrere called fiWrong. rf Prior to the

second. presentation, d.ifferent groups received d.ifferent in-
strucËions which were designed to manipulate the motÍvation

to repeat or not repeat responses made during the training
series. No rewards or punishments were gÍven on this brial.
A third presentati.on l'ras given to determine what the subjects

could reeal} about their responses on öhe flCFrq trial by ask-

ing them to recall the responses they made and to say whether

these were right or wrong" That is, for each word the subjeet

was asked what nu¡nber response he had given on the first trial
and whether that response had been ealled right or wrong by

the experimenter"

the results showed that the level of repetiLion of pun-

ished responses on the seeond trÍal hras greatly influenced

by the instn¡etions given prioq Èo that trial' Generally,

the more ttposit,ivett the ínstructj.ons for punished responses

became ( ttwi[ be wrong againrt to "may or may not be r,mongtt

to tfwill be righbîr ) , the hÍgher was the rate of repetition.
Nevertheless, even in the cond.ition where subjects rvere ín-

structed that both the Right and the VÍrong responses would

be wqoqg on the next brial (discouraging any repetition),
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a significant above-chance repetition of Wrong responses hras

still obtafned. It v¡ould appear, therefore, that there was

some Ëendency on the part of the subject üo repeat responses

over and above that created by the instructions of the task.

The results of the recaLl test given on the third trial
showed a high level of recall of the ttrrong responses tirat
had been made on the first trial, Ëhus verifying i{arrach and

Henlets findings of rtincidental memory of !ùrong responses,tl

But¡ by far, the most interesting result was that, of tlre
punished responses that were eorcectly recalled and coruectly

identified on the third ËrÍal as beÍng wrong, a high propor-

tion (.23) had been repeated on the second. triaL. This oceur-

red ín the coi:diËion where subjects l.rere told that Right and

lfrong responses would again be right and wrong respecÈive1y

on the second. trial, which is comparable to the normal learn-
ing situation" Though this finding is surprising in view of
Wallach and Henlets contentÍ-on that Wrong responses would be

changed. if Ëhe subject remerabered the responses he mad.e and.

eorreetly recalled them as being wrong, lts defini.tiveness

as evi.dence against their position is quesÈionable for two

reasons. First, thfs finding was based on a conparatively

few observations, and second, recarl of response and, identí-
ficatÍon of reinforcement were obtainecl after the second.

trial whieh itself may have influenced the subjectst recalL
As a result, the relevarrce of Postman and Adams? findings to
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trtlallach and Henleis hypothesÍs is indeterminate.

Statergqilt of t-be. ProÞ.lem

The present study atternpts to prorride clearer evid.ence

on the rela1,íonship of recall of response and identification
of reinforcement to the repetition of errors, rt is proposed

to obtain measures of these two types of reealr at various
stages of learnÍng and serial positions" This approach is
adopted to test one implication of ïdallach and Henlers hypo-

thesis, vi-z., that changes in repetition proporti.ons of pun-

ished responses wilr be systematicarry relaied to changes in
recall of response and recall of reinforcement" rf such re-
lationshi-ps are obtainede theSr r,,¡ill be interpreted as evidence

for a cognitive viewpoint" 0n the other hand., a rack of any

systematic relatlonships between the recall measures and error
repetition will be treated as evidence against the utility of
a cogni.tive approach to the problern of above-chance repeÈition
of punished responses.



CHAPTER IIT

EXPER]I'{ENTAL þTETHOD AND RESULTS

I " J\fr1THOD

I''{ater&rte" The present study employed a verbal maze of
l0 pairs of cominon, three-letter words, each pair actÍng as

a choice-point. This maze, a lengthened version of one pre-
viously deseribed by Koppenaar (5), was constructed so as to
minj-r¿ize the structural and meaningful sirnilarity of choices

within and between ehoiee-points, Each pair of words was

priirted, one above the other, irr * ineh letLering, on the left
harf of a 6t x 3t inch white plastic card." These stirnulus

cards were presented by means of a Hun-ber cardmaster #?,bo"

The essentials of an earrier rnodel- have been described pre-
viously by Norcross and Spiker (11)" The inodel used here

consisted of a grey metal box v¡ith a 6 x 3 inch apeture in
which the stiinulus words appeared" Two inilependent shutLers,

each covering half the apeture, controlled. the exposure of
the stimurus cards. Three electronÍc ti¡ners, mounËed on a
separate panel, governed the length of time each shutter was

open or closed"

Col1{:i!Åp3g" Two indices of information, recall of ùhe

postreme response (ttre response made on the previous triar)
and recall of reinforcement (whether thab response was called.
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right or wrong), r{ere chosen for investigation, To determine

how thj.s informatlon varies i,rrit,h stage of learning, five dif-
ferent groups of subjects learned to different levels of mas-

t'ery and were then given a recall trÍaI. For one group, the

reealL trial was given after the attainment of L5 coruect res-

ponses; for another group, the recall trial was the first trial
after the attainment of between 16-19 correct responsesó The

third group learned to a criterion of between 20-23 correct;

the fourth, 2Iþ-27 correet; and the fifth, 28-30 correct res-

ponses before Ëhe recall trial was gi.ven.

A comparison of the two j-ndíces of information r*ith i{rong

response repetltÍon for comparable trÍals under learning in-
structions necessitated a treontrolrf group. This groi¡p learned

the maze in a 'oraditional manner to a crlterion of 2&-3A cor-

rect responses plus one trj.al" RepetitÍon proportions of
hlrong responses were obtained from five stages comparable to

the experimental groupse i"e,¡ the first trial after the at-
tainment of 15 correct responses, 16-19 correct, etcu

Re.inforc_eq_e_nt_s_. For the serial list of choice-points,

on the first tria-I, rtrightslt and- llwrongsrr v\rere given b], the

experÍmenter in a predeterrnined order" Two orclers i¡rere used,

each randomly assigned to half the subjects in each group,

One was del,ermined by flipping a coin, and the second was €x-

actly the reverse of the first. Rei.nforcernents on subsequent

Èrials were consistent with those on the first tríaI"
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Subjec-ts" The subjects were 168 voluriteers, with an

approximately equal number of men and vromen, v¡ho were paid

for their services" They were dravrn from teacher trainíng
courses aË the Manitoba Teachers College and the University
of Manitoba, and from the summer school Íntroductory course

5.n psychology. They ranged in age from L8-26 and had aË reast
a Grade Eïï education" All were naive to the task and appar-

atus" Ao equal nuriber of subjects were assigneds or a random

basis, to each of the six groups,

Prqc_e¡Lu-Lq. Each subjeet v¡as seated in front of the ap-

paratus and given the following insõructions:
lfThis is an experÍment in rote J-earning, T¡ühat vsil1

happen is that several pairs of three-letter worcls of
this nature will appear here (the experimenter praced a

sarnple card conte.ining the words l caË-Cog I ín front of
the apeture). For each pair, one r,¡ord, has arbiËrarily
been desígnated as rÍght and Ëhe other as wrong. ûn

this sample card, for example, tcatr rnay be the coruect

r,",rord. and. tdog? the Ìrrong one. But there is no reason

ir,ihy one partícurar word is correct and the other incor-
recÈ*thís has been determined purely by chance, Now,

içhat you have to do is learn the corcect r.¡ord. in each

pai.r" ûf course, the first ti¡ne you go through the list
you wi}l have no idea r,¡hich one is right and, which one

is wrongr so you will sirnply have to guess, I¡nmediately
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after your choice, r will tell you whether you are right
or uJrong" Thus, if on this sample card.¡ ïoü guessed the
word tdogt and r said ttrrlrongrr then the next time you sar{

this pair of word.s you would try t,o say rcat,? Do you

understand ¡shaË you have to do?rt

VJhen the experimenter was convincecl that the subject was

familiar rvith the nature of the tasko he conÈinued,:
trrhere is another ilring r want you to do. There are

two shutters covering the wind.ow infront of you and. these
open in sequeneeo Firsto the reft half rrirl open shol.ring

you the pair of words" During this time you wirl decicie

on the word you think ís se¡¡sç!-d,o not say it out roud-
just think of it" The right half wirt then open and this
v¡iIl be your signal to terl me the n¡ord. you ehose. r will
then tell you l^rhether you are right or wrong; both shutters
ivill close, a nevr set of worcrs will appearo and. you will
go through the same proced.ure again" There are l0 pairs
of words. lfe v"ill go through tirera froin l to ?o, stop for
20 second,s, then go through them again until you learn
all the coruecü vrord.s. A blank card, wirl nark the end

of a Ërial"
rrtne very irn;oortani, thing is that Ëhough tÌre pairs

of words and tlre order in whicir the¡r appear is always bhe

same, there is no paütern of right Anstfers. Do not look
for patûerns in the position of word.s, that is, whether
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they are on top or the bottoa; i.n the order i.n l,¿hich

words appear, in the meanÍng of v¡ord.s¡ or anything of
that nature-no paËtern exists t rhe list has been d.e-

liberately designed. so that no sequence i-s presenË" ïn
oËher words, it is sirnply a matËer of rearning, for each

separaËe pair, l*hich of the two word.s ís correct. r,ook-
ing for patterns will only hind.er your learning in this
task. However, Ëhe task is not simple; it is difficult
and confusing, and you should noù expect to learn it too
quickly, Are there any quesËions?r?

ïf the subject had an1' questions, every effort was macle

to clarÍfy the instructions" when the subject reported. that
he v¡as ready, a brief resune was given"

ltAll right" iiJow renenber, the first tíme you go

through the lisË you v,,ilr merery be guessing at the cor-
recË word. Ansrn¡er es soon as the second shutter goes up

and not before, and. do not look for a pabtern of rÍght
answers" tt

The stimulus card,s were presented in a constant order on

trials with a five second. ini;erval beti¡reen ehoiee-points.
left shutter vras open for two seconds, boËh were open for
second, and both l{ere closed for two seconds"

For each of the experimeniar groups, subjects !ìrere

all
The

one

taken

a recallto the appropriate criterÍon trial and were üren given
tesö' The recal] instrucÈions read. as fo]-rov¡s:
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rrThatf s fÍne ! Now we will do somei;hing different.
I will again show you 'bhe pairs of words but this time

f want you to teII me the word you said .iqçl;. oq gliå
lagj, t-riEl and also telI me whether it was right or wrong,

thus, for instance, if you had saíd the word tdo.gt ancl I
said tÏ{rong, t then on thls tria} you would try and. say

tdog-wrong. t Do you undersËand. what you have to d.o?n

ff the subjecË und.erstood. tÌre i.nstructions, the experi-
menter continued:

rtBy the wâL you have a fery extra seconds before

the second shutter goes up at which tirne you must ËeII

me the word you sai-d last ti¡ne and also whether it was

right or vrrot?g" ff you do not know by that tirae, just
guess, lf

The paírs of words were presenõed in ihe safi¡e order as

on öhe learning trials. The subject was given an exËra sec-

ond to allott sufficienË üinie to give the two recall responses;

the left shutter was now open for three second.s, both Ì.rere

open for one second, and both vrere closecì. for two seconds"

To equate the inter-Èrial Íntervals for alL six groups,

control instrucËÍons were gi.ven at atl stages where recall
instructions were not given. These ins-bructions consisted

of sponËaneously engaging ËÌre subject in sorue conversation

either about the test or about the courses he was taki-ng.

For exarnple, at Stage f the experirnenter said,, ,r""r-r, ,iro.u
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are Ëhe J0 pairs of words" itlor¡¡ do you have the general idea?

¡ls f said, it is confusing at first but it will become clearer

as l¡re go along.tt At later stages, the subject was asked how

he tiked his course, hoî he v¡as progressing in i.t, r,rhether he

had a teaching posiËion, and, so on"

TT. P.JSUITS

Iviet_hods_qf analysiÊ" In this experiment, analysis v'ras

lirnited Èo Wrong responses only. ln the control group only

the repetition proportions of Wrong responses vlere obtained"

To obba.in this proportion on a given trialu the nurolrer of

lürong responses on that trial, atrd. the nu-¡'nber of the same

responses ruhich occurred. on the follorÂiing trial r!'ere counbed.

In the e:cperimenða} groups, two major metÌlods of analysÍs

hrere employed.. In one, eruors3 in (a) recall of the postreme

punished response (Rppr) and (b) recall that it was called

$¡rong (Ap)& were recorded and anallrz@d as separate measìtres"

The second met,hod of analysis involved predicting at each

choice-pcint were an incorcect response was made on trial gt

r¡¡hether or not that response ro¡ould have been repeated on

trial g+ I had the subject been under learning instructions

and had he actually used, iri the most efficienË ma.trner, the

3Hereafberr this term witt be used. only for incorrect
recalls"

&Tftu term ïtrecaLl of reinforceruetrtlt is also used for
thls measure,
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information he recalled about the postreme response and Íts

reínforcemenË. Suppose that on trial n, at a choice-point

consisting of the v¡ords ttbee-dayrrt the subject chose the l"¡ord

ilbeem and. it was called wrong. The subjeci; is then given the

recal} test. If he either (a) recalled the postrerûe response

eorrectl¡r (bee) but recalled it as right¡ of (b) recalled the

postreme response incorreetly (day) and thought 1t was wrong,

then, if he acted raLionally, inê,, if his response was based

on tiris inforraation, he l,qould repeab the l{rong response (bee)

on trial- n + 1, On the other hand, if one of the re¡naining

two possibilities oecurced, then presumably, he would alter-
nate to the correct response.

Since all the seores obtained by these methods of analysís

were in the form of proportions, a eonversion of these propor-

tions into rad.ians (2h) was carried out before any slratistical

analysis was attempted.

Ër+es_9.-q_I_egruj-¡fe--E{{.gt_8,

To determine tÌre dif.f,erenees beÈween errors in Rppr and

Rp at the five stages of learning, an analysis of variance

described. by Edwards (1, pe 288) rfas employed. A preli.nainary

test on the converted scores showed no significant hetero-

geneity of variance (Hartle¡"s E = 2,67! E-.,. = 3"29J" The
-, U)

results of the analysis of variance are presented in Tab1e I"
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TABLE T

ANATYSIS OF VARTANCE OF RECALL OF THE POSTREIVIE PUNISHEI} *
RESPONSE AI{D TTS RETNFÛRTEIqEI\IT AT FITTE STAGES OF T,Eå,R}TTNGõ

Source

Betv¡een stages

Betr,veen subjects at
sane stage

Beti,veen recaLls
(Rppr; Rp)

ïnteraction: reealls
X stages

InteracÈion: pooled
subjeets X recalls

l+

131

T

Lþ

131

1,88

"2L

Iþ"2I

"57

.IIe

.ùù
I ' 95**

ùú
30.O7'"*

\.' +L

4"o7"'"'

*ûnly 2lr subjects contribuËed.
subjects reached a criterion of 30test.

to the data at Stage V; lþ
correet before the recall

(" or

The F ratios for Ëhe differences between sËages, between

the recall measures, and the Ínteractlon of sËages X recalls
hrere all highly signifi.canË. Referring to the graphic repre-
sentation of the data (Fig" l), it can be seen Ëhat Bp is
consistently poorer than Bppr at all stages of 1earning but

that the changes ín Bp are not, paralleled by cli.anges Í.n Rppr.

ld?rereas the mean proportion of eryors in Rp d.ecreases with
stage of learningr the mean proportion of eryors in Rppr Ín-

*p
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creases up to the fourth stage and then rapidly decreasesn

Before a comparissn could be made between Èhe pattern

of emors in Bppr and Rp and the pattern of repetitíon pro-

portions of Wrong responses obtained from the control group,

it was first necessary to deter:nine whether the criterion
nuniber of comect responses definÍng the stages of learning

were similar for botlr the e:cperÍrnental and conËro} groups

(see p" 14). The greatest discrepancy occurred at Stage IV

where Ëhe mean nunber of correct responses for ühe experi-

mental group was 24.86 ancL for the control group 25"32"

This difference, howevers i/üas not statistieally signífÍcant
(! = 1'61; g > '05), hence the stages of learning reached

by the experimental and control groups vÍere regard.ed as coln-

parable.

In comparing the trends of Rppr and Rp with the actual

repetÍtion proportions, the method of testing the goodness

of fit Ëo g pqlori trends (7, p. 3l+b) T¡ras employed" The

mean errors in Rppr and Rp were regard.ed, H gþLig$,ågg!

lgrygggg, q1_):, as hypothetical means, and deviaËions of

these means from the pattern of means for repetition of

Wrong responses were then determined. For Rppr the F ratio
for departure from pattern was 4"ó8 r,rrhich Ís signifÍcanb

beyond the "01 level of confidence" However, for Rp this
salne ratio was not statistically significant (F = I.04; 8,05=

2"h5) " ft thus appears thaË changes in the repetition of
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Wrong responses are closely paralleled by changes in Rp but

not in Rppr.

In the second method of analysis, the per cenË repeti-

tion of i'frong responses hias pred.icted at each stage frora the

recall data, or the assr.irnption that the information evidenced

in recall is ,used to deternrine the response. The changes in

the predÍcted raËe with stage of learning and a cornparison

of this predicted rate rvith the repetition of punished respon-

ses obtained from the control group is sholrrn in Fig' 2n A

test, of the t'¡¡o trends by the nethod deseribed above shov¡ed

that they do not díffer significanily (F = 1"12; E.O5 = 2,b5) "

Howeveru the te¡lel of repetition for Lhe predÍcöed. rate is
lower Ëhan that of the obiained rate' The F value for the

vertical dÍsplacement of the two paüterns of means is 6"26

(p <.01)" The obtained changes in repetition of Wrongs with

stage of learning, therefore, follow the predicted changes,

buÈ the obtalned repetftion proportions are consistenËly grea-

ter than Èhose predicted on the basÍs of the information the

experimental groups evidenced..

Serial t_e_si}-,ign-ffiæ
For purposes of analysÍs, the 30 unÍt m.aze uias arbitrarÍly

divided into six bl-ocks of five choice-points each" For the

control group, the repetitlon proportions of ülrong responses

over serj.al positÍons were comput'ed in two l{ays" A ilsampledtt

serial position curve v¡as firsË obËained by using only ühe
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five trials correspond.ing to the stages of learning (p" 14).

At each serial position block, repetÍtÍon proportions on the

five ltstagert trials brere averaged to obtain the rate of re-
petition for each subject. Ä Îrtreatments x subjectstt analysis

o.f vari.ance on bhe serial positi.on effect obtained in this
rûanner showed it to be highly significant (F = l+.5/,+i E,'l=
3.7t). However, üo deterniine whether this sampled serial
posiõion effect hras representaÈive of the total, a comparable

serial position curve, bu'i: based on all trials, vras also com-

puted" The resulting curve, along with the sarnpled one, is
shovun in Fig. 3, Clearly, the shapes of the two curves are

very sirailar. The srnall but rather consistent difference

between the absolute leve1s of the tv"o curves is probably

due to the utiLj.zation of more trials with a high level of

repetition in the sarirpled serial position curve. As a mat'ter

of fact, since fewer trials separated earlier stages of learn-

ing than later ones, the sarnpled. se:rial posítion curve did

not give enough weight to the later stages r,rhere repetition
ls lower (see Fig. 1).

The prirne purpose of computíng a s+ruLed serial position

curve of repetition was to enable a comparj.son to be made bet-

tr'reen this curve and the serial posiöion effects for the recall
mea.sures (available only on stage trials) and t'he gg!!ç_þ_gl

rate of repetition (based on the recall measures). The serial
posiËion effecÈs for Rppr, Rp, and the predicted rate of re-
petition hrere obËained again by averaging over the five stage
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trials. It shouJ.cl be noted, hovrever, that while only 28 sub-

jects (control group) contributed to the sampled. serial posi-

tion curve, fà0 (28 at' each stage) were used in obtaining the

curves for errors in Rpprt Rp, and the predicted rate of re-
petition. The resulting curves are shovrn in Fig" l+" A test
of the goodness of fit of these curres to the sanpled seri.al

position curve showed no marked departure from pattern; the

F ratfos of "63 for Rppr, .85 for Rp, and. "50 for the predic-

ted rate tirere not. significant (8.05 = 2"?7)" Once again ii;
should be noted that the obtained rate is at a higher lei¡el
than the precÌicteci rate; the F,ratio for the vertical dis-
placemenË of the obtained. and predieted curves was 7.18 (1,05=

2"27).

To obtain more da.ta on the serial posiËi.on effects of
l,Irong response repetit,ion, an attempt l.¡as made to d.eterrnine

the changes in the obtaíned and predicteci serial position

curves with each sËage of learning" To increase the relí*
ability of the data, Ëhe maze was divided, for all grou.psr,

inËo three blocks of 10 choice-points each* AÈ each stage,

onl¡r those subjects who had at least one ìilrong response per

block eould be used to ensure that an equal nurûber of obser-

vations contributed to eaeh serial position bLock. As a.re-
sult¡ flo serj.al position curves were computed at Stage V,

and.the curves at Stages ïï, III, and IV, trrere based on less

Ëhan the original nr¡nber of subjects, Bot,h the obtained and

predicted serial position effects for the first four stages
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of learning are shor'¡r in Fi.g" 5.

A so-called rrmethodstt anal]'sÍs of varianee (I, p" 28S)

on the obtainecl and pred.icted. serial posit.ion effects was

carrÍed out separately for each of the four stages of learn-

ing" A summary of the E rati.os is sirown in Table II"

TABLE IT

SUM','IARY ûF F SOûRES BETî"fEEN OBTAIIIED AND PREDTCTED SERIAL,
rcSITTõN EFFECÎS ¡,T FOUR, STÁ,Gtr,S OF LEAR,NT}IG

Source Stage of
2

Learning
3

Betr¡¡een obtained
and predicted (I,'1)

Bebl'¡een serial
positions (S)

Interaction (¡,t S )

l+.95'r

l" 38

,1 5

j "87*

1,30

nÈlU

,L2

"76

"03

"53

L^67

.00

*p ( 
"01

Ðnly the F scores betv¡een the obtained and predicted

levels of repetil,ion at Stages I anC II were statistically
significant. The difference betv¡een the resul-ts of these

analyses and the one perfor¡'ned earLíer (p. 2l+) which shor¡'ed

that the differences over all stages betv¡een the obtained.

and predicted rates of repetiÈÍon were highlSr significant,
is probably due to the use of a fev¡er nr:¡aber of subjects

and less reliable proportions (obtained from each block)

in tire present analyses" The lack of statistically signi-
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STAGE I

- 
Qbtained :

--.- Predicted

STAGE ]T
_0btained
-----Prediebed 127)

STAGE III i :

r Obtained
---- Predicte.d

(27)
(zv:I

\rf.//ro\

iillinctcrs ¡o tlle Ccnti¡netcr
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ficant serÍal posÍtion effects at the four stages of learnÍng
i.s probably due to the same reasons, since it seems contra-
di.etory to have a serial position effect for the v¡ho1e rrraze

(p" ?'6) and no serial position effecü for any part of the
maze,

Further reríabiLity for t,he obtained seria-I position
effects at each of the four stages was found by util-izÍng
the e4peq_imgn!a1. groups from i"¡hich repetition proportions

of tÍrongs were available. Thus, for example, for Stage I,
experimental groirps ff, ffl, IV, and V were used.; for Stage

II, groups III, IV, and. V were employed, and. so on. The

serial position curves obtained in this r,xanner were found to
have essenti.ally t,he sa¡ne shapes as those obtained only from

the contr-o1 group,

There are two interesting features in connection with
the serial position curves at the four stages of learning,
Firsir âs rvas found previously, the pred.ieted curves paral-
lel the obtained serial position effects but occur aÈ a rower

level. The one exception, Stage IV, is probably d.ue to the
non-equj.valenee of the stages reached by the experirnenüal

and control groutrs (see p" 23), The second poinË ''¡rorthy of
nrention is the fact that, ât stage r not onty is the tradi-
tional serial position effect absent, but in fact, the trend.

appears to be reversed. stages rr, rrr, and IV, on the other
hand, have the highest repetition at the center of the lrtaze*
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The results of this study demonstrate that in serial
murtiple-choice learning there is a high degree of recall
of the postreme punished response" This finding is in line
with that of others (1/+, 25, ?6] who have investigated this
variabre" Recall of punishmentr o[ the otirer hand., is con-

siderabl]r poorer ihan recall- of the postreme punished. res-
ponse at all stages of learnÍng and at alr serial posÍt-ions"

rt wourd 'ûhus seem Í;hat, ât leasü for the punished. responses

the learner has a betl,er knorrrled.ge of the identity of such

responses than of wheÈÌrer they were punished or reward,ed."

The changes in the two recall rueasures with stage of
learning and ser:Lal position provi-de informaËion which is
more interesting theoretieall¡r. In aLl cases where the
abiliÈy to recaLl punislrment increases, Ëhere is a concomi-

t'ant decrease in repetiËion of l,frong responses" Though the
sane relationship holds true for recall of the postrer¡le

punished response over seriaL positions, bhe funcbion is
reversed for some stages of Learning. At the earlier stages,
a g-*Íæg in reeall of the postreh"le punished response is
follorr¡ed by a decrease in repetition" cf these tv¡o measures,

then, recall of punishnenË appears to correlaËe better i,¡ith
alternation from trfrong responses to correcË ones. This
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pofnt is perhaps what 'l¡fallach and Henle had in mind rolhen Èhey

hypotÌresízed i;hat I;frong responses, r¡¡hich are specifically re-

called as wrong, lrould not be repeated.

Hovrever, the point of view taken here is that an indÍvi-
dualts behavÍor at a parÈicular choice-point depends on some

combined. effect of the two types of inforrnation. 'c{aIlach and

Hen1e allude to some such effect r.Ihen they talk of the |tco-

ord.i¡ration between words and responses, and the reactions of

the experime¡rterîr (26, p" 160). fn the present study a direct

atterapt was made to get at this interuelation of recall of

response and recall of punishment, in producing repetition or

non-repetition by naking t!'ro assrunptions" First, tirat the

inforrnation gíven on the recall trial rn¡ould have been .oresent

had the subject still been under learniÌrg inst¡'uetions on

that 't,rial; and seeond, that such infornation would have been

used rai'i-onally¡ i. eu , in terms of the task objective of mak-

ing correcÈ responses. l{hen repetition proportions of Ï{rongs

were.predÍcted in ühÍs nanner, one of the major findings was

thab the variations in the predicted rate of repetition aret

on the whole, closely paralleled by variatj-ons in the obtained

repetition proportions of Wrong responses. This close cor-

reLation between the predicted and obtalned measures of puni-

shed response repetition may indicate that the recall measures

upon lvhich the predicËed repetition is based are fruitful ones;

and. furËher, that the concept of rational use of informat,ion
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that an individual has about a response and its reinforcement

may be important in the explanation of punished response re-

petition.
However, âo acceptance of a sÍm*o1e rational-use-of-infor-

mation model as a complete explanation of multiple-choice

learning is militated agaÍ-nst by the fact that, itr every case

l.¡here the comparison vlas madeo witTr inconsequential excepti.ons,

the pred.icted rate of repeËition vlas less .than the obtained

rate, fn other words, had. the subjects in the experimental

groups actecì. rationally on conparable learning trials in terns

of the information they gave on the recall trials, the nu;tber

of i{rong responses they repeated. v¡ould have been less than

that actually shown by the control subjects, the explanation

for this difference between the obtained and predieted rates

of repetition is not altogetirer clear" tne suggestion tÌrat

follows from a cognitive viewpoint is tirat this dífference is

d.ue to a se-Ë- to repeat responses (26). In a learníng task,

perforrnance i,nstructions may set the subject to repeat res-

ponses so tÌtat tÌte iüroag responses, unless they are knovnr to

be wrong, are repeated. regularly along with the correct ones

raiher than at a ehanee rate. The recall instruetionsr o[

the other hand, create a different set, forcing the subject

to recall (even guess) tfre reinforcing event, In this si'oq-

ation, then, some of the Ttlrong responsese v¡hieh are not

specificalty recalled as lÀIrong, v¡ill be correctly gueÞ]sgl,
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asr such and alternation will be predicted, nhereas, under

learniag instructions, repetition would probably occuro

The cogniËive inËerpretaËion Èhus praces a great dear of
emphasis on the repetitional set created by instrucËions as an

explanation of the high rate of repetition of Wrong resoonses"

ItûhiLe lrfallach and Henrers own studies (zj, ?6) presenË only
dubÍous evidence for this posítion, Postman and Adarnst fínd.-

ings (1¿l) indfcate that such sets d.o tend. to raise ËÌre revel
of repetii;ion, but also that above-chance repetition occurs

even when the insbructions are explicitly for non-repetition,
A repetitional set created by instructions thus appears in-
sufficient in itself to account for above-ehance repetítion
of punished responses, ûne possible adclitional factor may be

the slmple contiguous association that, is built up between the
seeing of a word and. the saying of it" The very fact Èhat a

certain response j.s made at a choi.ce-point may increase the
probability of occurrence of that response when the choice-
point is again presented. This, of course, is a statement of
classicar contiguity theory (2) and sone evidence ín öhis ex-

periment points to the neeessity of so¡rie such conception,

For example, afËer onl;r one t,ria1 of learningo there is a

high degree of accuracy in recall of the responses that were

made (8o'¡ coryect for !{rong responses), T}ris resuh, certainly
points to the effecüiveness of ÈÌre conüiguity of sËiiaulus and.

response in 1e]*'{}1t*g, and the evidence of repetiËíon above
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that predicüed on the basis of a cognitíve vieiv poinbs to the

direct influence of this contiguitl" on æq.{gmpçS also" In
factr âs Postrnan and Adams have suggesbed, the recall or rtin-

formaËionrt data presented here insists that a eoncept'-ral dis-
tinction be rnade betrr¡een learqiqg and p-e_r,f.o"r¡qa-qcg*-a dist,inc-
tion u¡hich is eonunon in general theories of learning but, âs

Íetr very infrequently present Ín accounts of verbar J-earning

d.ata,5

rt, should. be noËed. that the recall data obtained. in this
experirnent has more than a casual resemblance to the data of
the long discredited meËhod of i.ntrospection" In view of Ëhe

suspicion that such data may engender in many, it ¡nusË be re-
emphasized thaË öhe data in question do_ shorv an ínËeresting

correlaËion with Ëhe more acceptable learning data. It seems

obvious, therefore, that ir" v¡ourd be desirable to have an

account of the verbal learning data that ís also capable of
accounting for tÌris correlation"

such an accounüing for hunran verbal naze learning can be

formulated by employing (and probably somewhat disËorËing)

both the traditional contiguÍËy and cognitive conceptions of
the deter¡nination of learning and perfornance, This r,¡il} be

5rt is ínteresting to eonjecture that Èhe relations bet-
I.ìieen recall a?d performance data on huiuans may acËualIy provehelpftll in^understanding the ]earning and perl"ormance ð:iètinc*tion in infra-human learning behavioñ, a nice reversal of thetradÍtional emphasis" AnËhropourorphlãing may prove Ëo be of
some value afËer all t
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outlíned. only for punished response repetiËion but should

eventuall-y be capable of extention to response deternination

in general" Assurne that at each choice-point two processes,

perhaps sirnilar to Ëhose proposed, by RunquÍst and Freeman (15)

for serial and paired-associate learning, occur suecessively

in time, Fi-rst s àfr S-R association is formed between the per-

ception of the stimuti and the response to them; this can be

called the ttresponse-learningrl phase, A second associatÍon,

tÌ¡e nreinforcement-learningll process, is then formed. between

the firsü connecêion and the experÍmenterrs reacËion of tr[¡{1'9¡1ø"11

Generally, if the first association is strong anC, the second.

weak, the learner wlll tend to perform i.n terns of the fj.rsö

associati.on, As the second assocíation becornes sËronger, hov,l-

ever, perforruallce in terms of tÌre fírsö associ-ation will be

inhibited, and. alternation will occur.

In learning a verbal maze, there is imperfect learnÍng

(and retention) of both associations beeause of the large

nunber of choi.ce-points present" Holrrever, learning of the

first association occurs to a.relati.vely high degree sfnce

the presence of dÍfferent stirauli, both within and between

choice-points, produces a ninirnal amount of inËerferenceo

LearnÌ-ng of the second (reinforcement) association, on the

other hand., is greatly interfered with because of the random

alternation of only tiøo types of rei.nforcements, i"ê", the

words ttrighttt and ItWro[S"tf ['loreover, the faeï Ëhat bhe two
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rej.nforcements are op;oosite in meaning may add to the inter-
ference" Ðsgood (12), for example, found that in paired.-

associate íearnÍng, more interfereilce is prociuceci '¡rhen eo¡lr-

peting responses are opposite i.n meaning than when they are

meaningfully unrelated" fn a roultiple-choiee learning task,
a similar sÍtuation may be present.

The inpaírrrrent in the reinforeement-learning process is
greatest in the middle of the maze where, it is lürolvn frorn

studies in serlal and paired-associate learning, interference
teirds to sumnrate. As a result, ât this point, perfornance is
almost entirely in terms of tÌte first associati-on whieh, of
eourse, proctuces a high rat,e of iiirong response repetition.
l'úith an increase in praeti.ce, hor¡ever, Èhere is a better op-

portunlty Ëo learn the reinforcing event and, consequent,ll,

there ís a decrease in the number of ltlrong responses that are

repeated c

This eonceptual scheme of tr+o processes operating ,in
multiple-choi ce learning noË only helps us to unders'band the

results obtained in this experirnent, but also enables us öo

rnake several predietions, For example, increasing the simil-
arity of stimuli within and beth'een choice-points should make

the response-learning phase more difficult, Ëhus produce more

variable behavior, hence lower the rate of repetibion of pun-

ished responses. Alternatively, increasing the discrÍrninabilit¡'
of the reinforcements should facilÍtate the learning of Ëhe
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secotld association and once again decrease the rate of repeti-
tion of l{rong responses" these hypotheses should, be investi-
gated to d.ete::rnine the ad.equacy of the ouürined. system and to
throlv further light on Ëhe relationships that obtain between

the response-learning and reinforceiue¡:t-r-earning phases"



THAPTER V

SUMA{ARY AIqÐ CÐNCLUSTONS

This investigation was concerned priinarily with the
cognitive orient,ation to ühe problem of above-chanee repeti-
tion of punished responses in human nurtiple-ehoice learning,
The one stateiaent that has been med.e of the cognitive approach
stresses the use of such concepts as rational use of infor-
nation anc repeËi'oional set in explaining the phenomenon.

However, the lack of a rigorous explieation of the concept of
tfi-nformation¡r has resul-ted. in bhe experimental emphasís being
praced on Ëhe role that set, ereaËed. by instructions, plays,
in the repetition of lrrong responses. Data on 6he kj.nd and

a¡nount of information Ëhe learner has about the task has been

largely j.ncidenËal,

rn this sbudy, the relationships of two types of inforn_
ation, recall of the postreme punished response and. recail år
punishnrent, to punishecl response repetition were investigated.
The two recall measures were obtained. from five groups of sub_
jects who learned. a 30 unit verbal maze to different levels of
nrastery. serial position effeets were also obtained by divid.-
ing the maue into six brocks and d.eternining, from arl five
groups, the mean error i.n recart of the postreme puníshed res_
ponse and recall 0f punishinent at each b10ck" comparable stage
of learning and serial position effects of actual repetition

.., ,.1 -ir; ¡y "r-,
'; ù- Çþ\'{ LrtsFtArelf }i\4* - ,/\.d ¡;11-r-.o3"':
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proportions of 'lir'rong responses îfere obtained. from a eontror
group who learned the maze to crÍterÍon.

rn coraparing the recalr measures wiÈh punished response
repetition, the recalls were consid.ered., first as independent
raeasures, and second¡ âs information which the subjeet wourd.

have used ratienarry had he been und.er learning instead. of
recall instructi-ons on that tríal. This latter rßeasure yiel-
ded a rtpredict,ed.r? rate of punished response repetition.

Analysis of stage of learning and. serial position effects
yielded the following conclusi.ons,

(r) Recall of the postreme punished response is consis-
tently more accurate than recall of punishment at all stages
of learriing and alt serial positions.

(2J ûver bqtå stages of learning and. seriar positi.ons,
reca}l of punishmen€ correlates vrith punisired response; repeti-
tion; specifícaIly, rvhenever recall of puníshment increases,
punÍshed response repetition d.ecreases" For recalr of the
postreme punished response¡ oR the other hand., the same re-
IaËionship holds only over seriar positions and. not over
stages of learníng.

(3) variati.ons in the predÍcted rate of repetition are
closely paralleled by obtained. variations in punished. response
repetition over both stages of learning and serial positíons.
Holtever, Ëhe predicted rate ls always lolver than the obtained,
rate,
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The most general conclusion from the results of this
experiment is that recall of the postreme punished response

and reeall of punishunei:t are fruitful measures j-n tlre study

of punished response repetitÍon; and further, that the con-

cept of rational use of informaÈion may be useful in under-

standing the phenomenon, bhough incapable by Ítself of pro-

viding a fully adequate explanatiotr of it.
In the discussion of results, a model, based on t'he

concepts of ratÍonal use of information and the effects of

simple S-R contiguity was oui"lined to accounË for above-chance

repetition of punÍshed responses. Two predicËions, derirred

from thÍs model, Ïrere outlined to test the adequacy of the

mod.el and to provicle furÈher inforrnati on on the function of

identificaËion of response and its reinforcement in human

multiple-choice learnÍ.ng"
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