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CHAP.rER I 

Dl'RODUC!IOI 
, .. 

, I 

'1'he e�aiag pages report an •"te�t to e�luate the etteot8 ot . cer­

tain 8,11tematic �&tiona in a stiaalas sitaation designed to coDdition 

verbal llabita in haan aabjecta. More apecU'icalq, the stadiea tocas 

upon the effects ot clwlgea in the quli\7 of the reiatorciag stiaulu in 

relatioa to dit.tering re1Dtorce•nt schedules. 

I. THE SCIEICE OF PSICHOLOOI 

. . 
Since � i..eatigatorts definition of research is bounded b.r his 

I '·' • } . . 
knowledge of a ginn aabject utter and hia personal approach t� the 

qaestioaa raiaed 'b7 his sta.diea · (the latter being a rather indirect .f'a.c-
-� . 

,· . .. 
tion of hi a tra1Jling and conaiatiq of, ill the sense intended 'b7 Bars an 

( 19SS), his edacat1on) a state•nt ot Naearch biases seeu an appropriate 

pre.taoa to the expert..ntal procedure• • . 

Ps7oholo11 ia eaaentialll' a aearok, sOEtiaa diaappointi��g, tor 
I 

means of u.deratandirag the behartor of our ellTironaent. Both the •ans 

and Ullderatandiq shoald alti•te� be couched 'in a' form readiq c�ani-
. . 

cable to others e:agapd ill aiailar eade&Tora. The search, aince the sab-

ject •tter is so broad, should be condllcted till an order� and aelectf'Y8 

fashion. Vithia such a tr-work, biu (or 'tlle0%7) .ed the -th�dolou 
. . . 

�ch follon .troa it beco• exploratGJ7 tools which •7 be modified or 

discarded as their at111't7 warrants. · 1'h8 appropriateness of' hJpotheeea 

or expe�Dta are not, thea, e"t'&laated in teru of tbe ansvere theT 



proTide, bat instead are viewed w1 th respect to the further b;ypotheses 

and exper:t.au i;hq suggest. 

2 

Clirdcal psychology is priaariq directed to the behavior of haans. 

'lhe behartor aoat fitting for study appeara to be that of the whole, intact 

orgarda. One aight legitimate:cy- cUoae to investigate beba"rtors of in-, 
diTidaal biological s,yatems or particular cell types of which members of 

. 
·'�fi: 

our species are coaprised. However, s11eh end.eaTors carrentl1' show little 
I 

proaiae as a means of etfecti -.ely dealing with, for exurple, a niae-,ear-

ol d bq broaght to the clinic because he stood barefooted in the snow for 

two hoars scre&K!.ng •for all he was worth. • 
. ' . 

An approach appropriate to the question raised by the foregoing 

example has often been decried b7 clinical pa,rchologists because, oddl7 

enough, of its apparent sillpliei ty. !his approach is the now classic 

sti•alu-reeponse fr&��evork born duriq this century in the ani•l 

laboraw17. Within this orientation., some pertinent qu.estions related to 

the exuple aight be s How often does this bela vi or occur? Where is it 

diaplqed? What ennts precede, accompany, �nd follow it? When did it 

first appear? What were the circumstaaces then? Is there a diapla7 of 

other similar behaviors? How can th!a bebartor be described most accurate-

lJr1 How can it be modified? 

. To the last question, maDy" parents tend to respond with, •It eantt.• 

. . 
!�any" teclmiqa.es laaTe, forttmatel1', been enl'ved which do indeed aodif'r 

hUII8ll be hart or and often do so drast1cal17. 'l'he7 are u.sed conatantl7, 

albeit UJl81W'teMtically', b7 people e...-ywhere. 'l'echniques freqaeatl7 
1 • 

utilised b7 the P8,1cholog1st and teacher have literal� and figarati�� 



been learned froa anials. One is often struck b7 the ironic fact that 

3 

JD.8D1' persons are :far better at training their bird dogs than the7 are at 

equipping their children with even eJ..entary" skills. 

This stady does not treat the ultitude of ways human behaT!or can 

be aodified. Suffice it to say- that seTeral modes are aTailable which 

yield �Dg prObabilities of success in individual situations. The 

applicabili� of these techniques to clinical practice and the eire� 

stances in vbich each J1&7 be best applied has been recently delineated 

b7 Pascal (1959). 

!he �sent study results froa a desire to find ways of increas-

ing the efficiena,r of principles alre� in use. It is rooted in the 

conrtetion that behaTior is most read:lq 110dif'ied when we can state the 

relatin weighting of the factors under which it is acquired. It has 
I . 

often been demonstrated that a change in stimulation, such as the intro-

dttction of food, will serve to increase the probability of the re-

occurrence of the bebaT!or taking place at the .moment the change was 

introduced (Jenkins, 1956a). '!'he occurrence o:r the behavior is JIOst 

likely- when the total stiaulus si taat1on �gain dttplicates that present 

when the behavior originally occurred. (Gttthrie, 1935). Fttrtheraore, it 

is extre•17 probable that if' a piece of behavior is strengthened in the 

foregoing .fashion it will persist loqer af'ter co.:plete olliseion of the 

strengtherdDg agent when this agent is not presented e"fery time the be-

ha'rlor occurs in the conditioning or learniDg phase, but is introdaced 

onl7 soBS portion of the tiJae (Jenkins & stanie:r, 19.5'0J �ens, 1960). 

While various kinds of stiaulas c� have been utilised in 



4 

strengthening �haT! or (Forgays & Lena, 1959J Ioang, 1959), little ex-

perilrental work is reported in which. many �ypes of stimulus change were 

used su.ccesai'veq in the condi tioniJll process. Natural experience lacks 

the orderliness and regularit.y of experimental procedures. For.exa.ple, 

a child may be rewarded for a certain beha.Tior by the presentation of a 

lollipop on one occasion, an ice cream. ce�e on another, or perhaps money 

on ye" another •trial.• In addition, the therapist vorldng in the clinic 

rare� attempts to strengthen a given behavior by the introduction of ex­

actl.T identical stimulu changes each time the behavior occurs . (In this 

case, one aight be attempting to increase a client ' s verbalizations of 
-

•self illportance.•) The therapist r.u:r, and UDdoubtedl.y does, respond to. 

state:aents of aelr esteem with a wide 'Yariet7 of reinf'orcing col111Jl9nta. 

It seeJIIB pertinent, therefore, to ask how variations in reinforceJDBnt 

affect the frequeaa.r of a given bit of behavior in tbe conditioning pro-

cess 1 and furthermore, to attempt to measure the extent to which such 
l 

variations render the behartor more or lesa modifiable when conditioning 

bas ceased. 

The expe�nts which are reported represent an attempt to probe 

this area in the light of certain b;ypotlleaes. Before proceeding directq 

to the problem, a brief historical S11lllll8.l"T and a S1lr'9'8T of the literature 

relevant to the question is presented. 

n. EARLY EXPERIMENTATION 

!horndike (1898) and Pavlov (1928) can probably be best regarded 

as the initiators of relativel.y modern ayateutic studies coneerldng the 



5 
means b7 which Tar.lous bebaT!ors u.y be atrengthened, u1ntained, or 

weakened. While i'hornd1ke emphasized be hart ora o:r a problea-sol rtng 

nature, and Pavlov studied bebartor of a more reflex kind, the s:lailarity' 

ot their efforts was noted b7 Pavlov within the framework of attempts at 

anderatudiq nearal acti'V'!ties (1928, p. 6). Probabl7 both Pavlov and 

Thorndike weald be so.evbat startled 'b7 oi;her siailari ties which aore re­

cent theoriria propose. The techniqaea a.tilized b7 Pavlov and Thorndike 

are not discuaed in great detail here since these are geaerall.T well 

knovn. It should perhaps be noted, however, that Pavlov vas well acqu.inted 

with the effects of stiJmlu charlge, and stated (1928, p. 38) r • • • •  

&:tJT agent ill u:tare which acta on &IV" adequte receptor apparata.s of an 

organia can be ude into a conditioned stiaalu tor that orgallia. • 

Pavlov also exteaa1vel1' investigated tecJmiqaes o:t weakening behartor, 

and it 1a to h1Ja that we are indebted for the ueful concept of extinc­

tion. While Pavlov did not extend his illftstigations to the human or­

ganisa, he coamented at great length apon the application of his findings 

to a vide nr1et7 of haan be hart or, inc lading Jvpnosis and variou patho­

logical states. 

Wataon di•carded aost ot :Pavlov's �arologr, bttt extended the 

ellpirioal prillciples deri-nd fro• cla�eical conditioning to the haan 

org&Jda and wnt so far as to state (192h, p. 247) s •soae da7 we shall 

haw ho&,i tala deTot6d to helping us, charlge oar perscmali t;r because we 

can chuge tbe personali v as eas:f.q as we can chaDge the shape of the 

nose, ODJ.,- it takes aore t�. • Ps7ehole17 has not Jet faltilled thia 

predicticm, bat Watson's illpact on pqeholor;r in J.aerica was revolatiou.rr. 



It was through Watson, more than any other man, that the approach exem­

plified in the present sta� eTolYed. 

6 

B. F. Skinner ( 1938) vas also qtdck to foresee the illplicaticma of 

PaTloT' s work and vas aaong the first to aya"te•ticalq investigate the 

extension of PaTlOT's principles to behaviors of a more global natare 

than reflex acti T1 ty. 

C. L. Hall's (1934) extensive and scholar� exposition of con­

d1 tioned reflex 'techniques applied to T&rioas hwaan and intra-hUJII.n 

actiT!tiea stands as an illposing tribute to the influence of PaTloT in 

man's contirud.ng attempt to understand htuaan behavior. Hull also indi­

cated the possible benefits to be deri'"t'ed froa the application or prin­

ciples learned with the conditioned reaction situation to more coaplex 

behartoral processes. 

III. THE QUESTION' OF METHOD 

.An iJiposing T&riety of e:x:pert.ntal •thodology bas eTol nd :troa 

PaT loT's earJ.7 condi tion1ng work and Thorndike's ( 1898) in'99st1gationa 

ot his •law of effect. • An exaaination of so• of these e.xper1•ntal 

teclmiq•s weald eeea Mcesa&17' before proceeditlg .further, in that the 

bulk of the data reported in the preHnt ataq was obtained in a situation 

which bas probabl.7 recei"nd too little attention. Learning and con­

ditionillg are teras applied to several procedure•, often with little re­

gard .ftlr the appropriateness of aach application. Ill addition, concepb 

associated nth these processes are freqaeatl.T used interchanpab� or 

with o� slight aodification in definition (Osgood, 1953). �_, carrent 
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writers, such as Lawson (1960}, exhibit a preference for some verbal 

•model" with which several experi•nu 'lllll:1' be compared and/or contrasted 

in a rertev of the liter•ture . Behaviors elicited in many settings can, 

however , deviate from a particular model to a not inconsiderable exteat. 

A typical trend, as illustrated b;y Lawson, is tor a paradigm in which some 

form. of energ;y steJIIIRing either from w1 thin the organism or the external 

environEnt (selection here depending on the researcher' s bias) is iden­

tified as a •stimulus• for a particular activity of the organisa as 

measared b;y the experiMnter (again locu of measurement emerges as a 

biased choice) which is most frequent]J" idell'tified as a •response.• 

This response •Y either act upon the eDTironment in soE manner or 

sillpq be accompanied by a change in environmental stimulation. As 

previeu� aentioned, certain changes in the eDTironEnt, or someti•s 

perhaps in the internal condition of the organia, appear to increase 

the likelihood of reoccurrence of the stiaulaa-response sequence which 

i.lrml!!diate� preceded the.m. Such changes are co.aonl;r identified as •re-

1D!orc1ns- or •reinforcers.• The experiDental manipulation of sach 

changes is generall7 termed •reinf'oreeJBent.• Literall7 thotUJands of pages 

of research findings pertaining to factors such as amount of reinforcement, 

kind of reinforcement , frequency of reinforce•nt, delay o:r reintorce•nt, 

and the like have been published since Thorndike (1898) first diseased 

hi's law of e.tfect. 'the whole bod;y of s'l.bseq11ent literature obvieuq 

cannot be renewed here. It is neceaaar.r, however, to distingu.iah the 

•thodetlogr of the present ataq f'roll the bulk of work preceding it, and 

to eDlarge upon an important factor which appears to have escaped all bat 



a few writers� 

fte a-tiaalu-re.,oue-reillforoe•at aodel and the studies appro­

priate to it haw uqMationed Talae. 'l'llere ia, noaetheleaa, so• basis 

fer quatiolling the geMraliV of experi•Dtat!oa perfor��&d eoleq in 

this aettiag, and 1t ahoal.d be noted that the bulk or PaTlOT' a atadiea 

do not readi]J' !it stteh a rr .. v.ork. Ferater and SldiUler point 11p the 

possible weaknesses of a110h a fraaevork when they state (1957, p. l)t 

'!'he effect o! rein:f'orce•nt in uintailliag behartor in the repertoire 
ot an organia bas been neglected par\11" becaue the coatingenciea 
ot reintorce .. nt ao\aall7 stadied haYa .... � been of an all-or­
nothiq :utare. An act baa been reiatorceci, ·or it baa not. Fer ex­
a��ple, in tlle traditional atacl7 ef •learaiag,• •right• reapeuea are 
alwqs rewarded and •wrong" reapcmaea are alwa)11 allowed to go an­
rewarded. Ba.t the aoat casual o'baerntion ot the nor•l eDTiroDMat 
of &D org&Dia will show that these coad1t1oas are not t)'pioal. Be­
haTior or a gi?en fora aeldoa baa preoiaelf tbe saae effect apon the 
eDYiroa.ent iD two iD8tances1 and \be kiad of eftect·called a rein• . 
force•at 1• aeldoa ineTit able. Most reiDtorce�nte, in other words, 
are iDterai\tent. .. 

'1'hq proceed to point out that (19S7, p. 2), •.A scbedllle ot · rei•-. . 

torce•at 11Q' 'be defined without ret•rance to it. ettect upon belulnor'IJ 
, 

and ill tl1e illpresain collection of data which follon, oarefalq .dec-at 

behaYier ooe.rriag ander a aaltitade.ot reiaterce..at schedules. Closer 

exaatnatioa ef the prooedarea •�11ised pr.Y1dea.the following obeerY&tiona. 

Food, the reilltorce•nt e��plfJ78d here, alwa78 vas pre aerated, no •tter what 

the achedlll.e, al.Mat �d1atel.7 attar a pecking reapoue vas eaitted 'b7 a 

pigeon. '!'he peokiag beba'rlor represea\ed the T&ria'ble ttnder atad;r, and 

the procedare described was ia IIAD1' ft7S qaite appropriate. It represeau, 

howe?er, a aode et in.eat1gation which oaly halt .. eta the objeotioas to 

the •traditioaal• learning stadies •ntioned 'b7 the aathors. frae, the 

•right• reapoue (pec1d.q) was often re111f'orced WJr7 illb-eqa-.ntl.7 rather.-
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than on e"f8r"1' occasion it was emitted, bat in no reported instance was a 

•vroDg'l re apeue (some behavior ineo��patible vith peeking) 1ntentionall7 

followed b;y the reinforcing stimulus. In fact, in operant conditioning 

procedures, the exper:t.nter• s priaar;y intention is alva,-s to reinf'orce 

the particular behavior which he wishes to strengthen or •shape• while 

avoiding, insofar as possible , the presentation of' a reinforcing stimu­

lus �diatel:r after an inappropriate response (Verplanck, 1956) . 

While the foregoing procedures have been deaonstrated as quite effective 

in strengthening and maintaining behavior, the point here is that a:rry 

org&Disats environment seldom exhibits the consistent and benef'icient 

properties of' the laboratory exper1.18nter• 8 procedure. 
-

Otten a specific (reinforcing) change of stimulation may follow two, 

three, four, or more qualitati't'ely different responses, JDal'f3" of which 

cannot be emitted in the same temporal interval. How, then, does a given 

response become •right•? The answer is that a:tr3' one response may be 

•right• olll1" part of the time . other responses ma7 also become •right• 

on some proportion of the learning trials. The former instance is repre-

aented b;y the exper�nta of Skinner and others J the latter case seems 

w1 th bat few exceptions to have been general.q overlooked. In all fair-

ness to Skinner, mention mtlBt be made of studies he has conducted in 

which reinforcement was delivered independent of a specific response and 

resulted in the strengthening of' a variety of behaviors which he labeled 

•superstitious.• However, in a discussion of these findings (Skinner, 

1953 , pp. 84-87) he identifies such events as instances where •the pro­

cess of' conditioning bas miscarried,• although noting that these behaviors 
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become more like]J" as increased susceptivity' to conditioning accompanied 

evolutionary developJaent. 

Humphreys ( 1939a) reported results of a classical conditioning ex­

peri•nt in which conditioned responses reinforced (followed b:r the US) 

o� So per cent of the time evidenced greater resistance to extinction 

proced.a:res than responses reinforced on eve17 trial. This is the otten­

cited •Ha:phre:rs effect•-atartling because it was inconsistent with pre­

dictions arising from Hullian theory- of that day ( Hull, 1937). The 

effect has subseqaently approached the status of' a law as Lewis ( 1960) 

has recentq coJIIIlented. '!'his situation has followed principally from 

tb9 efforts of Jenkins and Stanle:r (1950) in their review of the perti-

nent 1:1 terature. More 1Jiportant is the study which HUJI.Phre:rs ( 1939b) 

devised to test the influence of a �· s •expectancY" of US stimulation 

in the eyelid reaction experiment. Huapbreys applied a technique which 

he care!1'111T termed •analogous to condi tiolling, • a semantic distinction 

of considerable illportance . He instructed his �s to guess whether or not 

the onset of a signal light should be followed b:r the illtuaination of a 

second light. Stadents were exposed to conditions in which the second 

light was illtlllinated on ewry trial or on oDl:r half the trials on a ran-

dom basis . '!'he extinction effects noted in the e:relid reaction expen.nt 

also emrged here . There were, howeTer, differences in the acquisition 

phase vortq of note . While both groups showed an &S)'Il.Ptote of perfona-

ance in responding about 85 per cent of the time in the eye blink stad7, 

the frequenc:r of expectation study revealed significant� different per­

formances for the two groups. Here the 100 per cent group responded with ex­

expectation of st1lllulat1on almost 100 per cent of the time . The 50 per cent 



11 

random group responded with an expectation of stimulation about 50 per 

cent of the time. Humphreys also reports approximately equal performance 

at the end of acquisition for the two conditions of reinforcement in a 

study utilising the FOR (1940). 

Humphreys' identification of the stimulus elements in the verbal 

expectation experiment deserves comment. He called the signal light the 

•cs,w the �'s positive guess ,  i . e . ,  anticipation of the right light, the 

•cR,• and the illumination of the right light was termed the •us.• As 

Humphreys emphasized, this situation has on� an analogous relation to 

PaTloTian conditioning. In no way is the illwn.ina.tion of a light bulb a 

stimulus for an •unconditioned• •yes• or •no• response in humans. It 

appears to this writer that the classical conditioning model is in-

appropriate in this instance . This problem might be partially resolved 

if one views verbal expectation of stimulation, or more specificallY the 

•yes• response, as a response previously conditioned to a wide variety of 

conditioned stimuli here associated, via instructions, as a response to 

the conditioned stimulus of •right light illamination.• This more eloselT 

resembles the higher order conditioning procedures empla.yed by Pavlov 

(1928) wherein a stimulus to which a response has been conditioned is 

utilized as a US for associating the response with yet another conditioned 
- . 

stimulus. It vould still seem legitimate to question the analogy in that 

one might ask if the •yes• response was ever an unconditioned reaction to 

environmental stimulation. Furthermore, the differences in acquisition 

data for the classical conditioning versus the expectation studies can be 

Viewed as additional support for the existence of real disparity in the 
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two si taationa • 

.Another conditioning paradigm, elaborated 'b7 Skirmer and labeled 

•operant• b7 h1a { 1935) is diacriainated from the PaTlortan situation irl' 

which reinf'orcing US stillulation is related to the presence of another 

stiJilt1l.us ( CS) • He described a s1 tuation in which the empbaeis is on the 

relation between re1nforcell8nt and a specific response. Rein:forcelll8nt, 

as defined in the latter instance, bears no relation to the elicitation 

of the response, but s1JipJ.7 reate on the empirical obserTation that a:n;.r 

beha'Yior iaediateq f'ollowd b7 (in this case) presentation of food 

tends to occur more :trequently therea:f'ter. The 1Jiportant distinction in 

the operant sitaation. is that apec1fio eliciting stimuli for the behartor 

measured are not reac11q identifiable, 8IMl re1nf'crce•nt is contingent 

upon eldssion of a specific reaponae. 

To return to Bupbreys' atadT-i t can be observed that the stblultul 

situation vas held relatinl.J' coruJ"tant· from trial to trial, i.e., the rea<V" 
.. , 

aigDal and cu.es aeaociated with it did not .change. I!�:=-��� �������·, 

the at:taulu tor the nrbal response does lack identU'iab1lit7 a• in the 

typical operant si tution. Hove "fer, d• to the randomness of occurrence 

of stiaulu cbuge follow1ng the response, this change is not directly 

related to a apecitiQ response and, therefore, does not constita.te re­

in:toree•nt as it occurs in operant conditioning. 

low it has beea shown that if the reillf'orcing change or stiulation 

is effected accordiq to soue replar plan or pattern., this pattern will 

be learned 'b7 the � � the � can thereby e..-tt the correct response on 

allloat ewr.r trial (Low.r, 1956). Howe..-er, in· the random ease no pa"ern 
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ex�sts for the sUbject to learn. Nonetheless, the latter procedure has 

demonstrable efficacy- in controlling behavior (Estes & Straughan, 1954), 
. . 

(Lowy, 1956), (Rickard,· 1959). Furthermore, LOWT's data indicate that 

such procedures yield greater resistance to extinction than those in 

which a pattern is present. This finding is consistent with the }Vpo­

thesis advanced by Jenkins and Stanley (1950) relating resistance to 

extinction to the degree of' similarity in the stimulus situations ex­

isting in the conditioning and extinction phases. 

Estes and straogban ( 1951), Grant, Hake, and Hornseth ( 1951), 

and Jarvik (1951) observed that a � tended to match his response fre­

qaency to the rate of' occurrence of' the predicted event. This finding 

also eDerged in the work of' Lo1fT and Rickard. Such a contingency is al­

together rational in the instance where the stimulus change proceeds 

according to a pattern. However, the behav.:t.or seems quite irrational 

when the predicted ·event occurs on a chance basis. Let us examine a 

specific hJpothetical example. Suppose one learns that a given event 

occurs 90 per cent of' the time in a certain situation, but at irregular 

intervals. Predicting this event 100 per cent o£ the time will obviottsl7 

lead to 90 per cent accurac)" in one' s pre diction. Suppose, however, one 

decides to predict the event only 90 per cent of the time. Since the 

latter procedure does not maximize the proportion of successful predic­

tions, a subsequent decline in accuracy will follow. Yet this latter 

course is precisely that taken by the great preponderance of' �s in those 

expert.nts based on Hwaphreys• procedures. 'l'heir response trequenc;y, 

in conforming closely to the rate of occurrence of an event, would seem. 



to indicate that the frequency bas been learned, b ut the failure to 

utilise the learning experience to max�ze accuracy of pertcr.mance, 

still awaits a who� satiafactor.r explanation. The behavior ' displ&Jed 

in stteh circumstances close� resembles that of the naive poker plarer 

who al¥818 keeps a •kicker" and draws two to his pair, despite the 

lowered probability of resulting imprcnement in his hand. 

Estes has attempted to incorporate saeh behavior in his atte�.�.pts 

at constraeting a uthematical model of learning (19SOJ 19S3; 19S4; 

19S7), but while such an attempt demonstrates that performance can be 

described b.1 theoretical functions, efforts to date give little indica­

tion of generating nOTal testable �theses .  

IV. THE QUF.SriON OF PAR1'IAL REINFORCEMENT 

Since the bulk of the work reported in the present stud7 was per-

fornsd in a setting wherein partial reinforcement was e��ployed, a brief 

review of the partial reinforcement area is preseDted as a prelude to the 

literature bearing more direct� upon the experimental que stion . Pavlov 

( 1928) experimented with presentation of the US on various proportions of 

conditioning trials, and Skinner (1933J 1936) c onducted many or the earliest 

systematic investigations of partial re inf'orce:raent. 

Jenkins and stanley (19SO) were apparent� among the first to note 

the signif'ieance of •HUilpbreys• effect.,• and their review of the partial 

reinforcement question yielded the following generalizationss 

1. Acquisition. Response strength is built up somewhat more rapid.q 
tmder a s&diiie of 100% reinforceaent than under a partial regiaen . 
Differences in learning, hoveTer, are not alW8.78 l.&rge, and with pro­
longed training the ultimate le�l of acquisition for partially 
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rewarded subjects may approach that for the 100% ones. 

2. Maintenance . While the behavior in post-acquisition perform-
ance is stable in the partial reinforcement situation, it·is uauall.7 
at a lover lewl than in the 100% instance . Nenrtheless, the differ­
ences are not always statistical� significant and may well be of no 
great practical consequence . 

3. Resistance to extinction. The most striking effects of partial 
reinforcement are apparent in response strength as measured by' resis­
tance to extinction. In almost e'Vf1r'1' exper�nt, large and signiticant 
differences in extinction faTOring the groups partiall.Jr reinforced in 
conditioning over the 100% ones were found. 

LeWis ( 1960) presents another review covering the period follow­

ing the Jenkins and Stanley article . Lewis reports essential agreement 

with the conclllBions offered by Jenkins and Stanley. As Jenkins and 

Stanley noted, Sheffield ( 1949) reported a study in which the results were 

interpreted to indicate that the partial. reinforcement effect in extinction 

could be obtained if acquisition trials were massed, but not if these trials 

were distributed. This is still a contronrsial questionJ however, there 

is no ertdence to indicate that the intervals used in the present expert-

ments were great enough to have any bearing on this matter. 

Low.r ( 1956) , frler, Wortz , and Bitterman ( 1953) , and Mowrer and 

Jones {19.45) present results which demonstrate rather conclusive� that 

resistance to extinction is greater in the partial reinforcement si tua­

tion when the reinforcing stimulus is presented on a random rather thaft 

on an alternating or patterned basis . 

Capaldi ( 1957; 1959) reported two experiments bearing upon the 

amount of training utilized when random versus patterned reinforcement is 

employed. He concluded that the amoant of training has no ef'teet on ex­

tinction behaTior when a random scm,dule is employed, but that resistance 



to e xtincti on does vary with amonnt of training when the reinforcement 

is patterned. With increasing amounts of training in the alternating 

reinforcement situation, resistance to e xtinction decre ases .  
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Longe necker, Krauskopf, and Bitterman ( 1952) report that a situa­

tion i nvolving classical conditioning of the ps.ychogalvanic response with 

50 per cent random and alte rnating schedules yie lded ide ntical le 'V8ls of 

responding at the end of the conditioning phase , but the random group 

displqed greater resistance to e xtinction. 

Wilson ( 1960) found that whe n mnkey-8 are exposed to a situation 

in which they are presented with a choice as to two me ans of finding re­

inforceme nt and one choice is rewarded 75 per cent of' the time and the 

other 25 per ce nt of the time, both on a random basis , that, unlike human 

�, the monkeys tend to respond more than 95 per ce nt of' the tiDe to the 

moat probable choice . Another e xception to the response rate typicaJ.l.7 

recorded in random partial rein.f'orceuent setti ngs is found in an experi-· 

ment condttcted by Wyckoff and Sidowsk:l ( 1955). Sixty male atude nts were 

run for 320 trials on a task involving the tracking of a marker which 

arced either from the rig ht or left and which was vi:Miually' impossible 

to track accurate� unless the � c orrectlJr anticipated the side the marker 
. . . 

was coaing .trom. T he diff'erent groups were expose d to 25, 40, 5o, 60, and 

75 pe r  cent of targets from the right. In an anal.y"sis the 25 and 75 per 

cent groa.ps were combined, and the 40 and 60 per cent groups were combined 

in order to balance out side preferences. •correct anticipations• were 

scored as reaponses .from the side on which the target was most fre quent-

]J' appearing. The perce ntages of these correct anticipations were 93 .for 



the 75 per cent group and 79 for the 60 per cent group. The authors 

suggest that their resnl ts differ from the predictions based on prior 

verbal studies because their task was not presented as a guessing or 
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problem-solrtng situation to the subjects . However, Brand, Sakado, and 

Woods ( 19S7), and Brown and Webb ( 1960) report that variations in · instnc-

tiona haw no effect on response strength in conditioning when a partial 

random schedule is employed. Brand, ,!! .!!!.' even went so  far as to tell 

9ne group of subjects that the schedule vas random and could not possib� 

be correctq anticipated. 

Levis and Duncan (19S6) report results in a situation wherein the 
t 

� p�d cards and was instructed to guess if his hand was a winner or 

not. The � vas paid five cents if' the hand was a winner whether the guess 

was correct or not. Fift7 and 100 per cent reinforcement ache dules were 

utilised, but the authors do not state whether the SO per cent schedule 

was random. The SO per cent group responded with fewer winning guesses 

in eninction than the 100 per cent group. The authors contend that these 

results are not consistent with the usual partial reinforcement findings . 

However, this conclusion is due to their failure to partial out the dif­

ferences in positive guesses at the end of the acquisition phase with the 

100 per cent group being the higher. Jenkins and Stanley ( 1950) caution­

ed against OYerlooking differences in performance at the end of acquisition 

and clear� state that the partial reinforcement effect eJErges consistent­

ly' onq when behavior is masured in terms of single responses .  

The effects of snccess1ve changes in the quality or the reinforcing 

stimulus during conditioning haw not been e:x:tensiveq investigated and 
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the potential relationship or such ef'fects Within various aethodological 

frameworks and reinf'orce•nt settings remains an exper���l �ue�ti?n• 

The �sent studies were oriented toward exploration ot these issues . 



CHAP.rER II 

A REVIEW OF THE LITERATURE ON CHANGES IN THE 

REINFORCING S'l'IMtlLATIOI DURING CONDITIONING 

The following appraisal of the literature is necesaaril7 selective 

and restricted to those types of changes in the reinforcing stimttlus 

which appear to have a rather direct relation to the changes utilized in 

the present study'. For reasons prertous:cy- discussed, the li teratu:re is 

divided into those studies in which the procedures atilized were essen-

tiall.T operant and those which were based on probabili t7 cond1 tioning 

techniqaes.  In the area of classical conditioning apparently no work has 

been conducted in which the reinforcing stilrl1llus, in this case the US, has 

been varied on a trial b,y trial basis. In this latter respect, one ob­

vious handicap is that relatinly' few US wriables are available for the 

elicitation of a single response . 

I. PROBABILITY CONDITIONING STUDIES 

Onl.y three experiments are reported in which variations in the re­

inforcing stimulus were present. In none of these three experimnts were 

extinction trials carried out. Anderson and Grant ( 1957) utilized human 

�s in an e�mely complex design in which the stimulus event to be antici-
... � ... 

pated could be either a lett light, a right light, neither light, or both 

lights with differing probabilit,r for the occurrence of each of these 

events. The �s were told to press onJ:r one of two keys on each trial and 

that both lights would be counted as a correct event and neither light 
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oc currence would not be counted against them. Four different sets of 

instructions were also utilized, and no differences emerged as a £unc­

tion of the instructions. This design tested predictions based on Estes• 

model for single events (the occnrrence of either left light or right 

light) versus double stimultiS events (left light, right light, neither 

light, or both lights) .  The doUble event, whether ne�ther light or 

both lights 1 tended to lower response strength to the single lights, 

and the probability matching response phenoE:non did not emerge in this 

case . 

Brand, Sakado, and Woods ( 1957) administered 120 conditioning 

trials on an apparatus with a green signal light and a panel behind which 

either a red or vhi te light appeared attar the subject pressed a lever. 

The red light vas designated correct, and random reinforcement schedules 

ot several proportions were used. Tbe apparatus was set up so that ! 

could make either the left, right, or both levers correct or incorrect 

on a given trial. In this instance the response strength predictions 

derived from Estes• model aignificantl.7 underestimated the empirical 

asymptotes.  

Gardner ( 1957) used an apparatus coaprised of three boxes with a 

light on the top o:r each box and individual switches for each box. The 

� indicated by' throwing the sw1 tch which light he expected to com on. 

In two phases of this experinent wherein t� light was the same color 

on the top of each of the three boxes, the �s were exposed to conditions 

in which either onl7 two or all three of the possible choices were rein• 

forced on var:ying proportioned random schedules. '!'he two-choice groups 
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responded with the predicted proportions. However, eight out of nine of 

the three-choice groups dertated signiticantq from the actual propor­

tions by' aver-responding to the most frequent:cy- occurring light. In a 

third phase, two groups were presented the three-choice situations, and 

the lights on the boxes were blue 1 amber, and green. In this case the 

�a' responses were significant:cy- different from those of all the other 

three-choice groups and came closer to the actual proportion of stimulus 

presentation. 

Herrnstein and Morse ( 1957) utilized a procedure exhibiting charac­

teristics of both operant and probability techniques.  Pigeons were trained 

on an intermittent schedule until the operant response stabilized. Then 

a neutral . stimnlus was presented aperiodic� for a fixed duration and 

was followd by' a food rein:f'orcement deli"Vered independent]Jr of the 

animal' s response . The effect emerging was a large increase in the rate 

of the ongoing operant response . 

II. STUDIES EMPLOYING OPERANT TECHNIQUES 

Wolfle ( 1936) appears to have been the first investigator inter­

ested in the effects of varied stimulation daring learning and pointed 

out several considerations necessar.y in such studies, sttoh as, the par­

ticular element �ied, the extent of variation, the �' a reeogni�ion of 

the variation, and the type of learning task utilized. In 1935 he pub­

lished a stuq, in which human �s were presented during learning
_ 
with 

from one to five forms of a maze in which the sequence of turns, number 

of mits, and total length were held constant, but the length of the 



22 

various legs on the mazes was varied. The resulting data show mueh 

overlap and onl.1' the most extrem conditions, where four or five maze 

forms were employed, deviated from the other groups in terms of slower 

learning. 

Grether and Wolfle (1936) presented rats with four different 

pairs of lights which varied in intensity, although the intensity 

ratio was 16 to 1 in each pair. The four sets of pairs were presented 

in random order during conditioning on the discrimination involving 

responding to the brightest light . The rats had to traverse one of 

two bridges and received mash for a corre ct choice and were dropped 

for an incorrect choice . The brightest light was always correct. '!'he 

group exposed to tour different pairs of lights showed significant� 

more retardation in leaming than groups exposed to one , two, or three 

pairs . The authors concluded that increasing amounts of stimulus 

variati on increased difficulty in learning. Wol.tle ( 1936) also trained 

427 students on from one to nine mazes and found again tremendous over-

lap in the learning task, but evidence of slightl1' slower learning as the 

number of mazes used in learning increased. 

Studies in nriation of the amount o:r reintorceJaent were initiated 

by Crespi in 1942 although he employ-ed on:cy- one shift during conditioning . 

Dinoff ( 1960) has already reviewed this area, and Pubols ( 1960) also pro­

vided an excellent review. He points out that qaantitati ve variation 

seeJDS to have no effect on the rate of learning, although most studies 

han involved 100 per cent reinforcement sebedules and only' one shift in 
- ·  . 

magnitude . Pu.bols states that co mumatocy actiVit;r and stimulation from 



the incentive associated with the consumator;y activity seemed to be a 

"sufficient• mechanism and a far more important parameter than amount 

of reini'orce:arant per se . 
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Mackintosh (1957) reported a study designed to test Hullian pre­

dictions for performance in a situation in which rats were presented with 

two •nipulanda in a response box each o:r which was associated with rood 

reinforcement in a random order. She did not, however, proTide a control 

group in which the manipulanda were not varied, although it should be noted 

that the number or incorrect responses fell far below that predicted by 

the theoretical postttlate . 

Me Clelland and Me Gown ( 1953 ) exposed rats to different types of 

f'ood reinforcement on every trial as well as conditions in which the food 

was alWays to the left or the entry in a circular goal alley, or the 

placement of the f'ood was varied on a random basis in four different sec­

tions of the alle.y and administered sometimes f'or stopping and sometimes 

for running in the appropriate section. The group in which the location 

or the reinf'orceJrent vas varied learned better than control groups given 

no tood, but not as well as the group in . which the rood was always placed 

in the same location. In extinction a choice point was added on the way 

to the circular goal alley which was available through o� one of the 

two possible paths . Here the group which received varied reinforcement 

ran raster and yielded fewer errors in the middle of the extinction 

series than the group reinforced previously in one specific place . Mo 

Clelland and Me Gown claim superiorit,y for the varied st�ulation con­

dition in extinctionJ however several criticisms should be •ntioned. 
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The varied at:taulation group spent more total time in the circular allq 

than tbe specific group, and of four measures of beha'!ior utilized, log 

running ti.Jae provided the o� significant difference . Also, the simi­

larity" of conditioning and extinction stilltll.us situations seems wideq 

disparate, and it could be contended that extinction may have re�aent­

ed a new learning task altogether since no choice point was present on 

the approach daring conditioning. Furthermore, so m&.DJ'" factors were 

varied daring conditioning that it is not possible to s� specific&� 

what may have generated the difference . 

Mackintosh ( 19S5) trained forty--eight animals in twelve grotips 

in which three sources of variation were presented ill an apparatus with 

a start box, response box, and goal box. One variation occurred in the 

reinforcement schedules where 100 per cent and 80 per cent reinforcement 

were atilised. The nwaber of manipul.a.nda in the response box was varied 

from one to three, and the nmaber of drives reduced was varied by- proT.td­

ing either food or both food and water for rats deprived of food and 

water. She bypotheaized that more irregular reinforcement, more kinds 

of responses, and a greater number of drives �duced would all yield 

greater resistance to extinction. Her results support the first two 

:tvPotheses on ID3asures of trials to criteria, but it should be noted 

that the statistical treatEnt involved combining the irregular rein­

forcement and number of manipulanda groups, and that the difference in 

performance appears to have been generated by the reinforcement groups . 

Howeier, since her reinforcement variation consisted of what is essen­

tially s:f.Jap� a 100 per cent versus a partial reinforceusnt treatment, 



the tind.1Dga are not aarpriaing and ahoald aore proDabq be attributed 

�o tbe partial reintorce•nt effect the to other T&riations in tbe 

stilmlu aituation preaent in conditiolliag. 

Dinoft ( 1960) ocmditioned pigeou on a three ld.n� aperiodic 

aohedale in aitutions iDTOl'Ying three · degree• ot reillf'oroe•nt T&ria• 

tiona. The �iation conaieted ot the presence of one , two, or three 
I 

colore o:t food. !he resalte ahov tut laigher responding accoJI.P&Ilied 

increasing reiDtoroe•nt nr1at1on . In eninotion the higher re sponse 

lewl present in coJtditioDing alao occarred. While the se ditfere ncea 

were consiateut ,  the extent ot difference was not highJ.T sipificaat, 

par\ioalarlT in the extinction phaaea .  DiDO.tt also f'oed, as so• 

other iDftnigatora alao report, heighteaed ftriabili v in reapoue 

lewle w1 th iDCreaaiq reinf'orce•nt ?ariation. 
. . . 

tocan, Baier, and Ellis ( 19SS) atadied the effect ot nriatioa 

in -.gnit11de and T&riation 1ri . delq et reintorce•nt on speed of loco-
. 

aotion. In the expert.nt in which .agJli tade wu nried, ths •ai•J • 

ran aip1.f'1eaatq alowr than a groa.p prortded With a large reward,· and 

in the varied delq' expen.tnt, the md.•l• ran as taat as the .tuteat 

o:t the constant delq groapa. .bother groap vas tun run in a coadi t1on 

in wlaioh oaiuien ot reiatorce•nt vas nbstitated fetr the dela71 thu 

rteld!Jig a So per cent random reintorce•nt p-oap which perto!Wtd •!1-

n1ticantl.7 taster than all the other groa.pa·. 

Logan, Beier 1 and Kincaid ( 1956) reported extinction data tor the 

exper!Mnt pNrlouq oited. They .to1Uld no aipificant diftereacea tor 

the delq groups in extinction &lld a sqpation that tbe varied ap.!tude 



group extinguished somewhat slower than the constant magnitude groups . 

The partial reinforcement group extinguished at about the same rate as 

the varied magnitude group. In this article another varied delay ex­

periEnt is reported in which one group was immediately reinforced on 
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all trials, another group was reinforced i.Jra diatel.1' or after nine 

seconds on a random schedule , and a third group was reinforced 1JIDII9d1ate-

17 or after thirty seconds on a random schedule . The third group was 

significant� more resistant to extinction than the first two groups 

which did not differ from each other. 

McNamara and Wike ( 1958) utilized tift,- rats in five different 

conditions on a standard runway and •asured median running time . A 

control group receind immediate food reinf'orceJII9nt. Other experimental 

groups f'ound hurdles on :the way to the goal box, a changing goal box, 

side liniDgs, and lights on or off. Drive , delq, and amount of reward 

were also �ed. In acquisition the control gronp ran the fastest 

while the two experilllental groups baTing the greatest number of varia­

tions presented ran significant� slower than the other groups. In ex­

tinction the same differences were evident in a reversed order, and the 

groups with the most variation in conditioning extinguished slowest. 

rhe authors concluded that greater irregularity of' training conditions 

leads to gre ater resistance to extinction. It should be noted, however, 

that the two groups most resistant to extinction were exposed to del.qed 

reinf'orcemant as part of the variation. 

Scott and Wik.e ( 1956) trained rats in a runwq under conditions · 

ot 100 per cent reinforce•:nt, 50 per cen� reinforcement, spaced trials, 
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lllaSsed triala, and 50 per cent spaced and massed trial groups with re-

inforceaent delaJed on half ot the trainillg trials on a •quasi random• 

basis. No significant differences on raDDiDg tt.e in acquisition emerged. 

In extinction tbe groups exposed to partialq delayed reinforcement were 

the most resis1;aat to extinction whether trials were massed or spaced in 

either acquisition or extinction. 

Peterson ( 1956) ran tour groups of anillals in a runway under con­

ditions of 100 per cent baEdiate reward, 100 per cent delay reward With 

delaJed intervals varied rando�, 50 per cen� immediate reward, and 50 

per cent delayed reward. In acquisition the 100 per cent immediate , 100 

per cent delay-, and 50 per cent delay groups were all significantly dif­

ferent from each other w1 th the variable dela,- schedules resulting . in 

weaker response strength. In extinction the Easure of trials to ex­

tinction criteria showed the 50 per cent dela7 group most resistant, the 

100 per cent delay and 50 per cent itaediate groups ver.r similar, and the 

100 per cent ilmrsdiate group extinguished fastest. 

Kandler ( 1959) in his review o:t learning comments on the effects 

of delq of reinforcement and points out that the most iJrlportant variable 

is probabq what the subject does during the del8.7 rather than the length 

ot the delq. It would seem, in fact, that in those instances where the 

source ot variation involves a delay in the presentation of the reinforce-

ment that, particular� on those trials in which long delays are inTolved, 

the delq may constitute partial reinforcement since it is h1ghl7 anl.ike:cy­

that the stiJmlus chaDge of food preseatation iJalediately follows a rmming 

response . The emphasis should be placed on the specific behavior illllll8diateq 



precediDg reinforcement (Jenkins, 19S6) at the end of the delq since 

this behavior mB:r be vholq inco��patible with the response being con­

ditioned. Most investigators fail to recognize this consideration and 

often neither record nor report this important aspect of the data. 
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Wike and Barrientos (1960) report signif'icantl.7 .faster performance 

at the end of acquisition on a rumra.y when animals were subjected to ran­

dom food deprivation periods of 18, 23, and 28 hours versus animals kept 

at constant 23 hour deprivation. 

Wike, Kintsch, and Gutekunst ( 1959) trained seventy--one rats under 

v�iable versus constant response, thirst drive, and amount ot water re­

ward. The groups were extinguished under constant thirst drive, response, 

and the reward omitted. Reinforcement was administered on all trials in 

conditioning. In training, the response variation group performed slowest 

and neither reward nor drive variation appeared to affect running speed. 

In extinction the varied drive and reward groups ran significant]T faster 

and were more resistant to extinction tban the varied response group. 

A summar,r of the foregoing operant studies suggests the following 

generalisations: variation in the amount of reward does not appear to 

significant� affect acquisition or extinction; variation in de� of re­

ward does retard response strength in acquisition and yield gre ater resis­

tance to extinction, although as preT!ouaJ.T mentioned, long del.a1's should 

probabq be more accurateq viewed as omission of reinforcement and thus 

the results are easi� accounted for on the basis of typical partial re­

inforcement findings rather than due to Tariation in delq per se . '.L'wo 

of the studies cited (Jfaokintosh, 1955; Me Clelland & Me Gown, 19S3) 
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contain methodological weaknesses resulting from either uncontrolled 

differences in reinforcement schedules, drastic cue changes in extinction 

trials, or so JDaD'3' T&riations effected at one time that it is not possible 

to determine specitiealq which paraaters generated the effects reported. 

The studies involTing Tariation in drive present contradietocy results , 

and it would appear that the o� stuqy yielding differences due to quali­

tative variation of a single type is that of Dinotf' ( 1960) , although even 

here his results do not :ueet custoJDar7 statistical criteria. 

A number of investigators have not found the re sults cited in 

studies previousq mentioned. l(rers ( 19S7) used both caney and tokens 

on a random basis as rewards tor pubing a clown' s nose w1 th young child­

re n  as Ss . She c capared SO and 100 per cent reinforcement groups with 
-

the usual .finding .for the reinforceant effect, but no differences emerg­

ing as a result of var.rfng the reward. 

Kandler, Pliskof'.f, D'M&to, and Katz (19S7) deprived rats of' both 

food and water . Among the various reinf'orce��ent strengths utilized in 

conditioning on a runway, they employed a schedule in which the animals 

were presented with food on one half the trials and water on one halt 

the trials on a random basis .  In extinction all groups were food de­

prived but water satiated. A. SO per �ent reinf'orceDB nt group was •ost 
. . 

resistant to �inetion, but all other groups , including that which was 

administered food and water, extinguished at the same rate . 

Freides ( 19S7) trained rats under di.ffering reinforcement schednles 

in a 1'1U111'8.7 With different color goai baxes . Two groups were run under 

conditions of 100 per cent reinforceaent, and one of these was exposed to 



goal boxes of' either black or vhi te on V&1'71ng trials . P'reides found no 

significant d1..f'ferences between these two groups in conditioning or ex-

tinction. Bowanr 1 it is possible tbat the 100 per oant schedule aipt 

ha� served to Oftrride the eaergence ot ef'fecta in extirtction. 

Jencks and Porter ( 1960) conducted twelve training trials on a 

six-unit i'-mase under three conditions of reintoroe•nt .  One group of 

animals found par!na paste on the table at the end or the ll&Ze . .bother 

group f'oa.nd the table e:.pty' and were picked np iarlediateq upon :reaching 

it. A third group found a new incentive on ew17 training trial. These 

incentins inoladed cotton, a ladder, :-food pute 1 air blast, a strange 
. . 

rat, pert .. at:tck, a dark enclosure , shredded paper, etc . This third 

groUJ) pertorJBd in a fashion· allloBt identical with that of the group 

which was ginn f'ood paste on awry trial. 

Katz ( 1957) trained anillala in two ·r1Ulll'q8 in a
. 

situation in· which 

thq Were exposed to 50 per cent reinforce��ent in one runway and 100 per 

cent in another 1 versu 100 per cent reinforc-nt in both rlUl118.J8. 01117 

sull dit.ferencea e•rged in aoquisi tion w1 th all the groups a871ltoting 

at about the. same rmming time . In extinction the group conditioned 

under 100 per cent reinforceDent on both rtUDr&78 extiquished taster 

than either o.t the · groups expoaed to some partial reintoroeaent, al­

though all a.ni.,-J s were extingaiahed on oRe rtUlW&7. The partial re­

intoroe�errt; effect ia ertdent, but no comrol is proTided for th.e atimll­

lua chaDge groupe . 

Brown and Baas ( 1958) trained rata on rm11f8.78 which Taried in 

size 1 tloor texture 1 etc.  .All an:imals were trained \Ulder c ondi tiona ot 
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100 per cent reinforcement and groups were trained under either constant 

or varied stimulus condition•, and halt of each of these groups were 

shifted to the alternate condition in extinction. No significant dif­

ferences emerged during aoquiai tion, In extinction there were no sig­

niticant ditte:rencea due to exposure to variation in acQuiai tion, but 

exposure to variation in extinction led. to alight]J' greater resistance 

to extinction. 

Wyke , Kintach, and Sillpaon ( 1960) trained animals to make a 

single response on a single unit T-mue . fben, attar acquisition, ad­

ministered habit reversal training, !he7 utilized a 4 x 4 factorial de• 

sign in which drive was varied and oonR&nt, and reward was varied and 

constant during both original training and reversal training . Varied 

drive in reversal led to more errors in the reversal period, and varied 

drive and varied reward in ori1:lnal training had no effect on reversal 

performance , These results seem consistent with those ot Brown and Bass 

which empha1i1e the 1Japortance of stimulus changes during extinction. 

Huliclca, Capehart, and Vine7 ( 1960) trained ani•ls in a Skinner 

box in which five stimUli, such as a pellet of food, the click of a sole-
. . . 

noid, a flashing light, a red light, and a buzzer, present for all ac­

quisition training could be 878teuatioalq varied during extinction. · 

They- found that the number ot responses daring extinction increased with 

the relative number of at1Jauli present which bad been present during con­

ditioning regardless of variations in the particular stimuli . 

In the area of verbal re intorce•nt, on11' a limited number ot 

studies are available , Wicke• ( 1956) ued the teras •tine , •  •good, • and 
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•all right• in various orders and combinations in reinforcing movement 

responses on the Rorschach but did not include a condition in which the 

reinforcing wrbalization was held constant. 

lalzinger ( 1959) in a review of this area does not cite any studies 

in which a;yste:matic variation in the verbal reinforcers was employed on a 

trial-�·trial basis in conditioning, although he does point out that 

Hmaphreys' technique allowed for trial-b)r-trial manipulation which can­

not be perforJDed in many other settings . 

Krasner ( 1958) in another reT!ew omits all experimentation perform­

ed in the HUIIlphreys wrbal expectation setting. In the operant stadies 

which he cites, the use of verbal and non-..erbal reinforcers or different 

verbal com.nts had no effect in conditioning or extinction. 

Variation of the reinforcing stimnlus might also be viewed within 

the novel stimulation paradigm.. Young ( 1959) has prartded an exception­

ally adequate review of this area .  Suffice it to say that the relevant 

literature is both contradictor,r and confusing with indications that 

novel stimulation sometimes enhances a given behavior while apparentq 

suppressing the sans behavior when a dif'.f'erent •novel• stimulus is em­

ployed. Much of the di.f'ficulty" here seems to stem from the fact t�t no 

reliable :nsans are yet available for determining both relative and abso­

lute magnitades with which to compare the various possible stimulus changes 

except in terms of their empirical effect on behavior. It may be that 

•novel• encompasses too wide a range of stimnlns magnitude to be a use-

ful concept. 
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As indicated in the foregoing review o£ the literature , contra­

dictoey evidence exists concerning the effect of variation in the quali­

tative aspects of the reinforcing stimulus in particular. In the proba­

bility conditioning si tnation which most
· 
nearly resembles the experimental 

hiator,y of the. human organism, no work is available concerning the effect 

of variation in terms of the resistance to extinction measures . Fttrther­

more, onl:y a lilDited number of kinds of reinforcing stimulation have been 

employed in the probability conditioning framework. '!'he purpose of the 

present study was to attempt further evaluation of the effects of change 

in the reinforcing stimulus within a partial reinforcement parameter and 

in a probability conditioning situation. This study also attempted to 

determine if the addition of verbal reinforcement, whic h is perhaps more 

meaningfa.l. to human subjects, would affect behavior significantly, and if 

al'lY' differences emerging from changes in the reinforcing stimulus were al­

so present when the stimulus was partial.q verbal. Since one of the most 

significant aspects of behavior is its darabili ty, the present stud7 is 

designed to focus on the strength of conditioned behavior in extinction. 

IV. DEFINn'IONS 

'!'he term. •reinforceme nt• as used throughout this study was in 

ac cordance with the definition proposed by' Lowy ( 1956) , and it was 

considered to be the applica��o� of .a st�ulus which systematically 

a�ters the probability of reoccurrence of the behavior immediately 

preceding it. •Learning" or •conditioning• was defined as a change 
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in response to a situation re sulting from past responses to the same or 

similar situations and not affected extensi'vel.T by an interval in which 

neither the original stimulus nor atJ7 s1Jailar situation is present ( Voeks , 

1950) . •Extinction• was considered to be the omission of the reinforcing 

stimulation. 

V. HI'POTHE:SES 

1. It was expected that the partial reinforcement effect would 

again be demonstrate d in that the groups exposed to the greater fre ­

quency of reinforcement would show higher responding in conditioning and 

lowered resistance to extinction. 

2.  In the light of the high degree ot stabilit7 found i n  behaviors 

conditioned in the probabilit,y setting, it was bJpotbesized that no sig­

nificant difference in response strength in conditioning would result from 

changes in the reinforcing stimulus daring conditioning. 

3 .  Dinotf ( 1960) proposed that varying the reinforcing stimulus . 

might be viewed as a special case of partial reinforcement. While the 

nature of s uch a re lationship is not obvious, the �othesis in the pre ­

sent stu<17 was that when reinforcement was administered on a partial basis 

and at a lov enough frequency to allow tor differences to emerge in ex­

tinction, changing the reinforcing stimulus in conditioning would re sult 

in greater resistance to extinction than when the reinforcing stimulus 

was held constant . 

4. No definite b3Pothesis was o.ffered with respect to the effect 

ot the addition of verbal stimulation in this study. However, · if a 
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significant difference should emerge , it would probab� be evidenced in 

increased responaiVity in conditioning and greater resistance to extinc­

tion. 



CHAPrER III 

THE PILOT S'tlJDY 

I.  INTRODUCTION 

The following is a preliainar.y i�stigation in which an attempt 

was made to determine the effect of variation in the reiritorcing 
'
stiaulu 

during conditioning in an operant situation. 

II. SUBJECTS 

'l'he Ss were ten volunteers froa an undergraduate ps:rchology class -
at the Uninrsit;r of Alabama . Their age , sex, and I .  Q. as estimated trom 

Cureton' s ( 19S4) sc oring of the Binet Vooabul&l'1 are shown· in Table I .  

III. METHOD 

Apparatus 

This conaiated of the board used � Rickard (1959) and contained 

five light bulbs arranged in a horiz ontal row. In this study", the bulbs 
' 

utilised were of various colors . 'l'he;r were 25 watt General Electric bulbs, 

and the c olors utilized were red, blue ,  green, ;yellow, and white . An opaque . . 
plastic panel vas installed over the back of the lights so that, when one 

was lit, the entire panel glowed in the appropriate color. This plastic 

panel also served to prennt the � from seeing the various co.lored bulbs 

when they were not lit. The ! could switch on indiT!du.al lights in any . . 
order with awitchea concealed from �• s view. Unfortunately, however, the 

switches were not a silent t.ype .  
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TABLE I 

IDEN'.riFYING INFORMATION ON THE TEN SUBJECTS EMPLOYED IN THE PILOT STUDY 

s Age Sex Class Maj or Estimated I.  Q.  

1 21 F Senior Business 102 
I 

2 19 M Junior �sies 133 

3 20 F Senior Business 98 

4 23 M Graduate Education 126 

5 27  M Graduate Pre-Med. 126 

6 20 M Junior Biology 112 

7 20 M Sophomore Biology 106 

8 21 F Senior Math 133 

9 22 M Graduate Psychology 133 

10 19 F Sophomore Pre-Med. 109 
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The .§ was provided with a s•ll pointer and a plastic-covered 

table composed of five digit random numbers arranged in column blocks of 

five numbers with eight such . blocks to a row. There were fiTe rows, thus 

yielding a total of 200 numbers on the page . 

· Procedure 

The experiment was conducte d during August, 1959 . Ss were 

utilized as follows t each � was given the table of numbers and in­

structed to point at a ntlllber at the rate of about one every three or 

four seconds . Tbe S was told that some numbers would be •right• and his - . ' 

task was to point to as many right one s as he could in the fewest possible 

nUilber of atteiipta . ! explained that he would not speak once the experi-
. . 

m.ent began, but that whenever the � pointed to a corre ct ntuaber, the panel 

before which � was seated would light • . 

During thi s experi.Mnt all nnmbers in the right halt or the second 

row on the table were arbi traril;r de signated as •right. • This encompassed 

20 nuabers . J. criterion of 10 consecutive right responses was used f'or 

determining problea solution. This pr0'99d adequate in 8 of' the 10 cases .  

!!& were as signed alternateq to two conditions . In the first con­

dition, the indfYidual Ss were exposed to onlT one ·or the five lights for - . 

all of' their correct re sponse s .  Thus one S was run with the green light, -

another w1 th the red light, etc . 

Sa in the se cond condition were exposed to various colored lights 

for individual correct responses on an arbitrar,y basis chosen b7 !• 

Thus a S aight receive the blue light on his first correct re sponse , a - . 

yellow light on his sec ond correct response , etc . 
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The experiment proper was followed by administration of the Binet 

Vocabulary and questioning or the � concerning his impression or the 

problem and what he was attempting to do. 

IV. RESULrS 

Two of the ten Ss were discarded because of deviant behaviors . 

One � met the criterion in eleven trials by repeatedly poir,tting at the 

same number but verbalized an incorrect concept. Instructions were 

modified so as to preclude this possibility with the remaining _2s .  

Another � failed to meet the criterion for solution after 250 trials . 

When halted, he verbalized the correct concept but added that he was 

•checking out• other areas . It was not possible to determine at what 

point he had acquired the appropriate �othesis . 

Data for the remaining eight subjects are shown in Table II. 

Inspection of the table clearly' shows a lack of significance in per-

formance under the two conditions . The range of total responses was 

large in both groups . 

V. DISCUSSION AND SUMMARY 

Questioning of individual �s and unexpected problems which arose 

in the conduct of the experiment point up several weakne sses in this 

particular design. 

For example , three Sa in the varied reinforcement . condition quic� 

learned to respond to the click of !' s  SWitches and did not attend to the 

light panel. One of these Ss was unaware of arry variation in light color. 



TABLE II 

NUMBER OF TRIALS TO CRI'rmliOH COUN'l'ING FROM THE FIRS! 
REINFORCED RESPONSE II THE 'l'WO EXPERIMENTAL CONDI1'IOBS 

C�ip Reinforoe•nt 
!ttS ec Tria!s 

S-4 89 
s-s 25 
s-a 130 

S-10 129 

Mean 93 
Me dian 109 

Range 25-130 

Coutant Beintoroe•nt 
!e3eci !i=!a!a 

s-1 34 

8-3 70 
S-7 146 

8-9 135 

96 

102 

34-146 

40 

�o!or 

Red 

Gre en 

Blue 

White 
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It, therefore , seems plausible that the click was the most important 

parameter in determining performance of both groqps , thus •washing out• 

the possibilit.y of differences emerging on the basis of the two experi­

mental conditions . In addition, this particalar experimental task was 

conducted ttsing a 100 per cent. reinforcement schedule . The results in-

dicate that maey �s would not reach a criterion solution to the problem . . 
under partial reinforceJJSnt c onditions. This task, the refore , doe s not 

lend i taelf' to the study of variation in the reinforcing stimulus across 

so� range of partial reinf'orcellent parameters. 

The all-or-nothing nature of the task used here severely restricted 

the potential amplitude of response strength. It also renders extinction 

procedures difficult since all sUbjects have learned a biased approach to 

the problem--namely that of seeking a c orrect page area . Furthermore , in-

diT!daal responses could not be adequately specified in that ! had �o con­

venient means of rec ording the location of each response and had to restrict 

hiaself' to attending to only correct re sponses . Another more general weak­

ness is that tasks such as this represent a rather re stricted portion of 

the total stimnlus situation in the live experience of � organisms , 

thus inhibiting the generality of re sults obtained utilizing this par­

ticular method. 



CHAP!'ER IV 

ME'!' HOD 

I.  DESIGN 

The design  utilized in this study was an incomplete block design 

composed of six cells . Four of these cells constitute a factorial design 

in which the two diDensions of variation were the reinforcement schedule 

utilised �nd the �sence or absence of change in the reinforcing stimu­

lus . In addition, two cells were used where in the change in the reinforc• 

i ng stilll'lllus, i . e . ,  the light, was accompanied by verbalizations b7 the 

experime nte r  which were either held constant or changed .from reinforced 

trial to reintorced trial in conjunction with the lights . Both of these 

cells were ran under conditions o.f 25 per ce nt .reinforcement . The re-

�� t�ng design thus parmi tted an evalnation ot the effects of changing 

reinforcing stimulation under two wideq separated partial reinforce­

ment sche dules and under conditions wherein the reinforcing event was 

increase d in complexity and more directq related t� the interpersonal 

situation found in psychothe rapy. A StDIIJI817 of the design is shown in 

Table m. 

II. STATISTICAL TREATMEm.' 

'!'he design of the e:x:per111Bnt perai tted both parametric and non­

paraaetric anaqaes . The basic statistics indicated we re single and 

double classif'ication ana13'sia ot variance for the owr-all evaluation. 

Additional technique s were to be selected for further analy-sis of the 
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TABLE III 

EXPERIMENTAL DESIGN SHOWING THE SIX EXPERIMENTAL CONDITIONS 
FIFTEEN SUBJECTS WERE ASSIGNED TO EACH CELL 

25 Per Cent 

Reinforcing stimulus 
( light) held constant 

Reinforcing stimnlus 
( light) changed on 
successive reinforced 
trials 

Reinforcing stimulus 
( light and verbalization 
by experi�enter) held 
constant 

Reinforcing st:lllalus 
( light and verbalization 
by experillenter) changed 
on successive reinforced 
trials 

Reinf'orcemnt Schedule 

15 Per Cent 

Reinforcing stimulus 
( light) held constant 

Reinforcing stimulus 
( light) changed on 
successive reinforced 
trials 



sub-groups emrging .from the a nova treatment. Non-parametric ranking 

techniques were to be employed .for evaluation of sub-groups containing 

small ,!s .  Testa based on •spli ts• such as the Fisher-Yates Exact Test 

and the extension of the uedian test were contemplated, but the extent 

of owrlap in the resulting data rendered .them insensitive . 

III. THE SUBJECTS 

The �s were volunteers drawn from psychology" courses offered at 

the University of Tennessee. A total of 127 �s were scheduled .for in­

dividual appointments with the experimenter. or this number, ninety­

one, or approximately' 72 per cent, appeared for the scheduled appoint­

ment or made arrangements to appear at another tiJE if they could not 

meet as arranged. One � was lost due to a failure of the buzzer on the 

apparatus during the f:!.rst twelve extinction trials . Fifteen Sa were 

ass igned to each of the six experimental conditions. In the four con­

ditions involving 75 and 25 per cent reinforcement and change or no 

change in the reinforcing light, the �s were assigned on a random basis 

since the data sheets for these conditions were prepared in advance , 

shuttled, and utilized in the re sulting order irrespective of what � 

appeared. For the two conditions run under the 25 per cent reinforce­

ment schedule in which the e.xperilll8nter• a verbalization was added, the 

data sheets for these two conditions were also shuffled and �a utilized 

in the order in which they appeared. However , tm, se latter two conditions 

were run atter the data had been collected for the .four conditions pre­

vious� mentioned. 
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The mean age of all _§s was 20.6  ;years with a range of 17 to 31 

years. The mean ages of the six experimental groups ranged from 19 .5 

years t o  22 .5 years . While no attempt was made to control for distri-

bution of sex in the volunteer �s ,  forty-five males and forty-five fe­

males were employed. 1'he breakdown by sex for the six experimental 

groups was as follows t 

I 15 per cent constant color 6 males 9 females 

n 15 per cent changing color 6 males 9 females 

III 25 per cent constant color 7 males 8 females 

IV 25 per cent changing color 8 males 7 females 

v 25 per cent constant color 
and constant verbalization 7 males 8 females 

VI 25 per cent changing color 
and changing verbalization 11 males 4 females 

IV. APPARATUS 

An original apparatus was devised to allow the experimenter to 

select the color of the reinforcing stimulus bnt which prevented the sub-

ject from seeing the color before the reinforcement was presented. '!'his 

was done by constructing a box which measured sixteen inches by tventy­

foar inches at the base, which was composed of three-quarter inch plywood. 

The frorrli of the apparatus was ten inches high and twenty-four inches 

wide . A four and one-half inch square aperture was located With its 

center six inches from the base and equidistant from the sides of the 

panel. rhis aperture vas covered with a five-inch square piece or quar­

ter inch opaque, white plexiglas a. The plexiglas a was affixed to the 
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panel with four stove bolts . The sides o:t the apparatus were sixteen 

inches at the base, ten inches high at the front, and fourteen and one­

half' inches at the back, and measured seventeen inches by twent)"•four 

inches. The front, sides, and top panels we re  constructed of quarter 

inch p�ood. Dandles were affixed to the sides for ease in trans­

porting the apparatus . The exterior of the apparatus was painted with 

flat, light grey paint, excepting, of course, the aperture . The back 

of the apparatus was left open so that the experi•nter could .manipulate 

the controls. 

The color of the reinforcing stillulus was varied by utilizing 

25 watt colored General Electric light bulbs. These were attached to the 

back of the front panel with a six inch b7 six inch wooden box surround­

ing the rear of the aperture . The box was six inches deep and the four 

sides were covered vi th krinkled aluminWil foil so as to diffuse light. 

This box was fitted with a reaoTable back on which three stationar,r 

standard light sockets were mounted. fhese sockets were placed at three 

points equidistant from the center of this board. They were wired in 

parallel and the leads run through a single hole in the center of the 

panel. On top of the box, a terminal was constructed so that alligator 

clips affixed to the leads f'rom the lights coald be attached. The in­

terior of the apparatus was also fitted with a d�ta clipboard of standard 

dimensions over which was located a socket shaded with a standard desk 

lamp shade and fitted with a 10 watt bulb in order to provide illwnination 

for recording the data. The signal buzzer was 
.
also munted inside the 

apparatus . It was screwed to the back of the front panel and was of a 
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standard door bell type . A 10 watt transformer was mounted on . the base 

of the apparatus and wired in the buzzer circuit . Selection of the re-

inforcing stimulus was controlled by three jackknife switches . These 

were aounted inside a fiberboard box four and one-half inches high by 

:t'oar and one-halt inches wide and five inches deep which was mounted to 

t� base of the apparatus. All parts of the jackknife switches, except­

ing the contacts, were coated with liquid rubber. In addition, the knife 

portion of each switch was fitted wi�h an insulated exten�ion which pro­

truded through a one-eighth ineh slit in the fiberboard box. The experi­

menter could thus select the light he Wished to operate merely by sliding 

down one ot the three switchblades .  This arrangement provided almost in­

audible operation of the switches .  In fact, several individuals serving 

as trial subjects were asked to listen tor sounds made by these switches 

and report it they heard such. No one was able to hear them consistently. 

i'he apparatus was fitted with three merctlr)" switches and a push button 

switch £or the buzzer, all mounted on a master panel. The experiue nter 

could thereby' turn on the light for his data board, activate the buzzer 

circuit, sound the buzzer, and switch on the pre-selected reinforcing 

light. The main lead to this panel was standard lamp cord fifteen feet 

long wound around two posts inside tb3 apparatus . '!'he inside of the 

apparatus also contained recesses for spare bulbs, pencils, and 

accaaulated data. The interior of the apparatus was painted flat black. 

When the apparatus was placed on a table of standard height and both � 

and E were seated in eustoEry" straight-backed chairs, the E' s arms and - . -
shoulders were hidden from the �· s view, and when ! sat upright, onl7 
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his head was visible . In fact, during actual operation, since the ! 

leaned forward recording the data , he was almost c011pletely hidden from 

the �· a view. 

The light colors used in· this experi•nt were yellow, green, and 

red. No jud.ga9nts of color saturation were obtained sima the experi­

menter was restricted in this respect by available materials . Light 

intensity was measured with a General Electric model DW68 photo-electric 

exposure meter. Readings were taken w:1 th the meter placed tlush against 

the plexiglaas panel. Intensities were as follows : 

Yellow - l, 200 foot candles 

Red 45 foot candles 

Green - 20 foot candles .  

Intensity was found to be constant throughout the ill1Dlinated surface of 

the plexiglass window. In addition, colleagues were asked to view the 

apparatus with the various lights on and attempt to specify the relative 

location of tbe variot18 light bulbs housed therein. No one was able to 

discriminate bulb location. No attempt was made to equalize the different 

light intensities ,  since this would necessitate · installing rheostats in 

indirtdual light bulb circuits. Further, although the intensity did co­

va.ry with color changes , it was felt to be a relatively" insignificant 

dimension o:t stimulus change . Here again, colleagues were asked to T.lew 

tbe 'Yarious ligbt.s, and report on their subjective illpression of' light 

intensity. Although � were able to order the intensity correctly, 

none felt that it vas of significant magnitude . 
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V. REINFORCEMENT SCHEDULES 

The data sheet provided for seventy-two conditioning and seventy­

two extinction trials . They were duplicated and marked by the experi-

manter to indicate tor a� given conditioning trial whether the rein­

forcement was applied, the color light to be utilized, and, when perti­

nent, the appropriate verbalization . Twenty-five per cent and 75 per 

cent partial reinforcement schedules were utilized. They are a slight 

modification of the schedules used by Lov,y ( 1956) and are identical with 

those used by Rickard ( 1959) . They are random in nature , excepting that, 

as outlined by Low.y, certain modifications in the random sequence are 

effected. The data sheets were marked in sets of fifteen. Within this 

set of fifteen, five 25 per cent schedules were marked for each of the 

three reinforcing colors . The 75 per cent schedules were similarly pre-

pared. The manner in which variation in the color of the reinforcement 

was achieved was as follows . The six possible permutations of the three 

colors were arranged so that no coior ·  appeared twice in succession in the 

resulting eighteen place sequence. The sequence , using A, B, and C for 

color designations , was as follows t ABCBCACABACBCBABAC .  It can be seen 

that the color or the reinforcer changed on enry reinforced trial. In 

the 25 per cent schedule , this eighteen place sequence was exposed to the 

� o� one time, since only ei ghteen reinforced trials occurred. In the 

75 per cent case , the � was exposed to this sequence three times, but it 

was presumed that there was little likelihood of a� � learning the entire 
. . 

sequence on three exposures ,  and in fact, none of the Sa utilized even 
-

attempted to verbalize the order in which the different color lights 
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appeared. In the set of five data sheets described previously, 25 per 

cent sche dules for the changing lights were marked so that the three 

lights utilized appeared at least once at . each position of the rein­

forcement sequence . '!'he three 75 per cent schedules were prepared in 

the same fashion. rhe trials reinforced in the two schedttles are shown 

in Appendix A. 

In the two conditions employing the addition of a verbaliz ation 

by the e.xperblenter, the three verbalizations utilized were t •Keep 

guessing.• •o�. • and •All right . •  These particular phrases were 

selected on the basis of appropriateness in terms of whether �' s  guess 

was correct or incorrect, and in order to keep � responding . The ver­

balization was spoken simul taneoualy' w1 th the ill11111nation of the re­

inforcing light. In the constant color and constant verbalization con­

dition, the five �s were administered each of the three verbalizations. 

Within each of these subject groups, the light employed was ass ociated 

with the particular verbalization for either one or two �s .  The lights 

were assigned in S\tCh a manner that the three colors were represented 

f'ive t:l.lles each in the total group ot .fifteen �s, but any one light did 

not appear more than two times w1 th arJ1' one verbalization. In the con­

dition where the light and verbalization were both changed:, the verbal­

ization also occurred simultaneously' with the illumination or the light . 

For any given !! the sans verbalization accompaaied a single color light,· 

for exaaple , •okaylt would be spoken .  ew:ey tt. the red light was illumi­

nated, •keep guessing't every time the yellow light was illuminated, etc . 

However, within the group of fifteen �, the association or the 
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verbalization was varied so that •ok.ay" might accompany the green light 

w1 th one �� the yellow light w1 th another �� and the red light w1 th yet 

another �· 

VI. FROCEDURE 

This experiment was conducted in an experimental cubicle in the 

Psychological Laboratories at the Universit,y of Tennessee during the 

period Februar,y 4, 1960, to June 28, 1960. It was not possible to con-

trol temperature in thi s room and, since various activities were taking 

place outside and in other rooms in the laboratories,  the factor of ex-

traneous noise was also not controlled. �s were run at times of the � 

varying from BtOO a.m. to BtOO p.m. , depending upon !' a schedule and the 

time when the �a were aTailable . �s were seen on all days of the week, 

excepting Sunday. Sa were scheduled so that the E co:.pleted work with 
- . -

one S and dismissed him or her before another S appeared. By so doing, 
- -

the possibility of a � hearing the instructions or responses of a pre­

vious � before himself serving was precladed. 

Each !! was greeted by the experimenter in a classroom adjoining 

the experimental cubicle . The � was then brought to the experimental 

booth and seated before the apparatus . At this point, !. inquired into 

such factors as the �' s major field and conversed with each � brief� 

in an attempt to establish a working relationship. Each � was then 

told that the experiment did not involve an evaluation of him per­

sonally- and that he was serv1.ng as part of various experimental groups . 

They were also told that ! was not investigating intellectual, emotional, 
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or personalit,r factors bat was working in an area that was essentiallY 

exploratory. E also requested that S not discuss the experiment with - . -

other students until informed by ! that it would be all right to do so . 

The S was also told that arrangements would be made for him to seoure - . 

some lmowledge of the results of this study. - No � reported hearing &1\1-

thing of the experimental procedures before his appointment with !. 

Feedback was provided to the �s by ! in the following manner. Near the 

termination of each acadeldc quarter, ! visited each of the elassrooll8 

from which he had secured subjects during that quarter and outlined the 

nature of the problea to the class . · The class was then told how far the 

work had progressed to that date , and provided with !' s best estimate of 

the emerging results at that time . In the case of those �s utilized at 

the Uninrsi ty of Alabama in the pilot study, ! coimumicated with them by 

letter after COIIJ'leting the first four experbental condi tiona of the main 

problea, and a cow of that letter is provided in Appendix B. 

After each individual � was given the preliainar.y information pre­

rtouq mentioned, ! closed the "Venetian blind covering the one window in 

the experiMntal booth and illmainated a single overhead bulb enclosed in 

a frosted globe . '!'he ,! then took his seat on the other side of the table 

behind the exper:t.ntal apparatus and adllin:tatered the following :tnstruc-

tiona i 

I am going to sound a buzzer like this (demonstration) . Each time 
the buzzer sounds you are to guesa whether or not the square panel in 
front of you will light up. If you think it will light, call out •:res . '•. 
If you don' t think it will light, call out •no .•  Sometime s the panel 
will light and eomtimes it will not. · If you guess •:res• when the 
buz zer sounds and the panel does light, this shows yott are right. On 
the other hand, if ,-ou guess •no" and the panel does not light, this 
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also ueans that you are right . Your job is to see if' the light and 
the buzzer follow any sort of pattern. They may and they may not . 
Trr to get as many o£ your guesses right as possible . Remember, 
you are to call out •yes• or •no• every time the buzzer sounds. 
Continue until I tell you to stop. Do you have any questions? 
I will not be able to answer al11' questions after we begin. 

On rare occasions when questions were asked about the instructions, they 

ware annered with a repetition or paraphrasing of the detail itt question. 

After asking the S if he were read;y, E then proceeded with the treatment - -

proper. Ea.oh � was administered seventy-two conditioning trials and 

sevenv-two extinction trials . Following this, ! questioned each � as to 

general illlpressiou about the experiment and any system which � may have 

u·tilised in arriTing at his guessing. In those groups where the color of 

the reinforcing light changed during the conditioning phase, the S was 

asked direotcy, it he had not alread;r •ntioned it, whether or not he was 

aware of the change in the color of the lights and if he attelllpted to 

utilise these changes in arr.t.Ting at his guesses . In only one case did 

a � report some contusion
. 
as to the colora ot the lights utilized. This 

S was adJdrdatered the Isihara test for color wealmesa am performed sue-- . 

cesatu� on all patterns in this test. 

fhe irrter•trial interval, as dete:rained by !' s subjective estiate, 

was aaintained at a two to three second duration. Since the duration of' 

indirtdul trials vas affected b,- the latency- of the �� s response, con­

sistent control of �his variable was not
. 
possible . However, if a !! asked 

how long he would have to make his guess, he was told that there vas no 

tiae limit, but that it was not necessary to consider an individual res­

ponse Vf1rY long. Response latenc,- tor all !s never appeared to exceed 

five seconds and moat responded t..ediate� following the cessation of the 

signal bu1 .  



CHAP!'ER V 

RESULTS 

I. CONDITIONING 

Table IV presents the summarized data for all six experimental 

groups in terms or the number of •yes• responses dur:t.ng the last tventyc:o 

four conditioning trials . The response strength is also expresaed as a 

percentage ot total possible re sponses ,  and inapection of the table clear­

:cy- shove tM.t the two 75 per cent gro�s performing close to the frequency 

with which they were reinforced. In tbst case ot the four groups reinforced 

at the 25 par cent lewl, all of the groups exceeded the 25 per cent res-, 
ponse strength by- about 3 to 9 per cent. Lov.r ( 1956) and Rickard ( 19.5'9 ) 

have shown the operant strength of the •yes• response in similar popula­

tions to be about 58 per cent, and the effect of the reinforcement schedule s 

utilised here is ertdent in the table . Appendix D presents the � by- � data 

for the various experimental conditions and for the complete block of 

ae�nty�tvo conditioning trials . Inspection of Table IV shows the widel7 

di nrgent differences in performance between the 25 and 75 condi·tions . 

Within the se parameters the groups were strikingly' similar, and no exten­

sive anaJ ,-.is was needed to demonstrate the null l'Jn>othesis of insi gni.f'i­

cant variation w1 thin a given reinf'orcement schedule . One of the most 

sensitive tests available , the F-range (Jenkins, 1956b) , yielde d p values 

of onq . 18 and . 17 for dit!ere nces within the 75 per eent and 2S per 

cent gro·a.ps raapectiwly. 

For those groups exposed to constant reinforcing change o£ 
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TABLE IV 

THE MEAN, VARUNCE, MEDIAN, AND RANGE OF THE NUMBER OF •YES• RESPONSES 
DURING THE LAS'1' TWENTY -FOUR CONDITIONING TRIALS IN EACH OF THE sn · 

EXPERIMENTAL CONDITIONS . MEAN NUMBER OF RESPONSES ARE ALSO SH<lffl, 
IN PARENTHESES, AS PERCENTAGES OF 'l'O'lAL POSSIBLE RESPONSES 

Condition Mean Variance Median Range 

15 per cent constant color 19 .1  3 .4 19 16 - 22 
( 79 . 7) 

15 per cent changing color 17 .8  
( 74 . 2) 

11.6 18 10 - 22 

25 per cent corustant color 8 .1  8 .5  8 3 - 13 
( 33 . 6) 

25 per cent changing color 8 . 1  8 . 2  8 4 - 12 
( 33 .6) 

25 per cent constant color 6 . 8  4 . 8  1 3 - 10 
and constant verbalization ( 28 . 3) 

25 per cent changing color 1. 9 8 .5 8 4 - 13 
and changing verbalization ( 32 . 8) 
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stimUlation, the sub-groups exposed to particalar reinforcing changes, 

such aa  each of the three individual lights and each of the three in­

dividual verbalizations, were compared by" a rank analysis of variance 

( Siegel, 1956) , and no differential responaivity to any one of the kinds 

of stimulus changes utilized was found. The complete ranld.ngs and pro'ba-

bilities are in Appendix c .  

II . EXTINCTION 

The three primaey measures of extinction behavior recorded were s 

absolute number of •yes• responses over the entire seventy-two extinction 

trials, the per cent of •yes• responses 'in extinction using as a baseline 

for each subject the number of •yes• responses emitted during the l&st 

twenty-four conditioning trials multiplied b.f a factor of three, and the 

number of trials to the last •yea• response emitted before fifteen con-

aeoutive •no• responses . The latter was selected as a criterion for ex-

tinction of the response . Appendix E shows complete extinction data for 

each � as well as number of •yes• .responses emitted daring extinction in 

blocks of twelve trials . 

Table V shows the summarized data for the number. ot �s• responses 

emitted in extinction. Most notewortb;y here are the inflated variances 

for the 75 per cent changing color grottp and the 25 per cent changing 

color and changing verbalization group. The extreme variance in both 

these groups was due to the presence of one rather deviant S w1 thin each . -
group. In the 75 per cent group, one � emitted •yeses• thronghout extinc ... . . 
tion and, when questioned about his performance, stated that sime he 
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TABLE V 

THE MEAN, VARIANCE, MEDIAN, AND RANGE OF THE NUMBER OF •YES" RESPONSES 
DURING THE SEVENTY -TWO EXTINCTION TRIALS IN 

EACH OF THE SIX EXPERIMENTAL CONDITIONS 

Condition Mean Variance Median · Range 

15 per cent constant color 9 . 9  81. 1  6 3 - 39 

75 per cent changing color 11.3  296. 7  t�\ 6 3 - 72 

25 per cent constant color 9 .5 32 . 9  9 2 - 21 

25 per cent changing color 11. 1  42 . 3  9 4 .. 23 

25 per cent constant color 
and constant verbalization 11.5 24.9 10 4 - 17 

25 per cent changing color 
and changing verbalization 15.4 127. 8  13 1 - 38 
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could not tell exactly when the reinforcing light would appear he decided 

to stick to ·�be •yes• response since he felt the chances were just as 

good that the light would come on as that it would not . This �· s per­

formance wa.a extremely atypical for that of his experimental condition, 

but excluding his performance from the data would serve only' to render 

the SUD'Aarized data for his group as a whole more like that of the com­

parable 7S per cent constant color condition, and it vas decided to in­

clude his performance unless a significant difference emerged which 

might be attributed to the deviant behavior of this one �· · The deviant 

� in the 25 per cent changing color and changing verbalization group 

emitted onl.T one •yes• throughout extinction and that on the seventeenth 

trial. · This S stated that she had decided to wait and see if the re -
-

inf'orcing light vould ever come on before risking another •,.as• guess . 

Here again the decision was to include this !' • performance since ex­

clusion would serve to render the summarized data for that experimental 

condition more like that of its comparable control condition and it did 

not seem necessar.y to exclude this ! unless her performance might have 

resulted in a spurious rejection of the null hJpotheais. 

A single classification ana�sis of variance vas performed on the 

data for number of •yes• responses in extinction ·across all experimental 

conditions . Hartley' s Teat of Homogeneity of Variance (Edwards, 1954) 

required rejection or ho110geneity at the 5 per cent level. However, a 

recent article by Bone au ( 196o) demonstrates that the classical ;:,-test 

is o� inconeequentially affected by violation of the anderl.y'ing assump­

tions, and that the sue observation applies to the ! distribution which 
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is, of course , simp� the distribution of ! squared. Boneau demonstrates , 

for example , that with a sample size of fifteen per group and equal !' s ,  

if' the underlying population distribution i s  assumed to be nearly' the same 

shape J that at the 5 per cent level the true probabilities will lie within 

1 per cent of the · nominal value yi.elded by' the � test . Even with sample 

sizes as small as five , the resulting range of error is only' 3 per cent .  

For these reasons the analysis of variance was judged t o  be the best 

overc411 evaluative technique with the present data . Table VI presents 

the results of the single classification �sis for the number of •yes• 

responses in extinction, and the resulting probability of .44 suggests 

that the exper�ntal groups do not dif'fer significantly on this measure . 

!able VII shows the SWIIIIII.rized data for the per cent of •yes• 

responses emitted in extinction as this measure has been previousl,- de­

fined . The T8riances shown in this table were not homogeneous as esti­

mated by" Hartley' s test, and homogeneity was rejected at the . 002 lewl .  

Single classification ana�sis of variance as shown i n  Table VIII for 

this measure yielded a probability of . ooo4. The Tukey Gap Test (Edwards, 

1954) was then applied to determine which, if anyjl groups .m.igh't separate . 

Choosing the two-sided 5 per cent signif'ioant level 7ielded a smallest 

signif'icant difference of 20. 80 which does not separate a't13' two adjacent 

� ana .  

A dottble classification analysis of variance was then performed 

on the two 75 per cent reinforcenent groups and the two 25 per cent re­

inforcement groups which were not exposed to verbal stimulation by' the 

e.xperiEnter in order to evaluate the effects of reinforcement schedules, 
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TABLE VI 

SUMMARY OF THE SINGLE CLASSIFICATION ANALYSIS OF VARIANCE FOR NUMBER 
OF •YES• RESPONSES IN EXTINCTION ACROSS AIL EXPERIMENTAL CONDITIONS 

Condition 

15 per cent constant color 

15 per cent changing color 

25 per cent constant color 

25 per cent changing color 

25 per cent constant color 
and constant verbalization 

25 per cent changing color 
and changing verbalization 

Source 

Between 

Within 

Total 

p .44 

Sum of Squares 

326 

8472 

8798 

5 

84 

. 89 

Mean 

9 . 9  

11.3  

9 .5  

11.1  

11.5  

15.4 

Mean Squares 

65.2  

100.9 

F 
-

. 6  
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TABLE VII 

THE MEAN, VARUNCE, MEDIAN, AND RANGE OF 1'HE PERCENTAGE OF •YES" 
RESPONSES IN EXTINCTION IN EACH OF THE SIX EXPERIMENTAL CONDI'l'IONS 

Condition Mean Variance Median Range 

15 per cent constant color 18.3  372 . 6 11. 7 4. 7- 81.2  

75 per cent changing color 23 .4 1390. 1 10 4. 5-150 

25 per cent constant color 39 .9 487. 9 37 16. 5-100 

25 per cent changing color 49 . 3 845. 9 36 16 .6-100 

25 per cent constant color 
and coMtant verbalization 58.4 513 .6 60 16. 7colllo l 

25 per cent changing color 
and changing verbalization 62 .2 1376.9 53 . 9 6. 7-126. 7  
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..rABLE VIII .--� 

SUMMARY OF THE SINGLE CLASSIFICATION ANALYSIS OF VARIANCE FOR PERCENTAGE 
OF "YES" RESPONSES IN EXTINCTION ACROSS ALL EXPERIMENTAL CONDITIONS 

Condition 

75 per cent cons tant color 

75 per cent changing color 

25 per cent constant color 

25 per cent changing color 

25 per cent constant color 
and constant verbalization 

25 per cent changing color 
and changing verbalization 

Sota'Ce 

Between 

Within 

Total 

p .0004 

Sum o£ Sq nare s  

24409 

69542 

93951 

df 

5 

8h 

89 

Mean 

18.3  

23 .4 

39.9 

49. 3 

58.4  

62 . 2  

Mean Square F 
,,_ 

4881. 8 5.9  

827 . 9 



change in the reinforcing stimulus, and possible interaction. As Table 

IX shon, the re sulting probability of . 012 indicates significant dit-

ferences, and the breakdown of the between sum or squares shows the re-

inforcam.ent parueter to be the significant variable With the change and 

interaction variables contributing very little to the significant vari-

anoe . In this instance also homogeneity of variance was rejected at the 

1 per cent lewl. The double classification anow was also performed 

for the four 25 per cent reinforcement groups in order to evaluate· the 

change parameter, the addition or verbal stimulation, and interaction 

effects, if any. Homogeneity" of variance was rejected at the . 002 level 

and the resulting analysis is shown in Table X .  The over-all analysis 

doe s not yield a p significant at the 5 per cent level, but the breakdown 

of the 'between sum of squares does indicate significance for the verbaliza­

tion parameter with a p value of .04. Here again the change and interaction 

variances are clear� non-significant. 

Table n presents sum.ma.ry data on the extinction criterion measure . 

Hoaogeneit;y of variance was rejected at the 5 per cent level, and the 

single classification ana�sis of variance shown in Table XII yielded an 

over-all probability of . 10. Dotible classification analy-sis was performed 

on this measure for the reinforceDent and changing reinforcement para-
- . 

meters and is shown in Table XIII. Here homogeneity- of variance could not 

be rejected at the 50 per cent level. The over-all probabilit:r of . 31 

lacks significance , but the reinforcement parameter yields a p value of 

• 08 which approaches the 5 per cent level and is consistent with the 

findings on the percentage of •yeses• measured. Double classification 
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'!'ABLE II 

SUMMI.RY OF THE DOUBLE CLASSIFICATION ANALYSIS OF VARIANCE 
FOR PERCENTAGE OF "YES" RESPONSES IN EXTINCTION ACROSS 

THE CHANGING COLOR AND REINFORCEMENT PARAMETERS 

Condition Mean 

75 per cent constant color 18 .3  

1S per cent· changing color 23 .4 

25 per cent constant color 39. 9  

25 per cent changing color 49. 3  

Source Sum of Sqnares df Mean Square F 
-

Between 9270.6  .3 3090.2 4 . 0  

Withill 42879 . 1  56 . 765. 7 

Total 521.49 . 7  59 

Change 770.4 1 770.4 1 . 0  

Rein.toreeEnt 8425.4 1 8425.4  11. 0  

Interaction 74. 8  1 74. 8  . 1  

64 

p 
-

. 012 

. 29 

. 002 

.38 



TABLE X 

SUMMARY OF THE DOUBLE CLASSIFICATION ANALYSIS OF VARIANCE 
FOR PERCEN!'AGE OF •YES" RESPONSES IN EXTINCTION ACROSS 
THE CHANGING REINFCRCEMENT AND VERBALIZATION PARAMETERS 

Condition Mean 

25 per cent constant color 39 . 9  

2 5  per cent changing color 49 .3 

25 per cent constant color 
and constant verbalization 58 .4 

25 per cent changing color 
and changing verbal� zation 62 . 2  

Source Sum of Sg.uares df Mean Square F 

Between 4402 .1  3 1467.4 1. 8 

Within 45028.9  56 804.1  

Total 49430. 0 59 

Change 646. 8 1 646. 8 . 8 
., . 

Verbalization 3634. 8  1 3634. 8  4.5  

Interaction 120.4 1 120.4 . 2  

65 

p 

. 18 

. 31 

. 04 

. 38 
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TABLE XI , .  ,. 

THE MEAN�t VARIANCE, MEDIAN, AND RANGE OF THE NUMB�R OF TRIALS TO THE 
EXTINCTION CRITERION IN EACH OF '!'HE SIX EXPERIMENTAL CONDITIONS 

. � 

Conditions Mean Variance Median Rarige 

75 per cent constant color 19 . 2  389.4 10 3 - 72 

75 per cent changing color 18. 2  333 . 8  lh 3 - 72 

25 per cent constant color 26 .9  365 25 6 - 72 ' 

25 per cent changing color 28. 7  417 22 9 - · 72 

25 per cent constant c olor 
and c onstant verbalization 31.0  373 . 9  26 6 - ·72 

25 per cent changing color 
and changing verbalization 37. 2  639 .2  29 0 - 72 



'UBLE III 

SUMMARY OF THE SINGLE CLASSIFICATION ANALYSIS OF VARIANCE FOR TRIALS 
TO EHINC'l'ION CRI'l'ERION ACROSS ALL EXPERIMENTAL CONDITIONS 

Condition 

75 per cent constant color 

15 per cent changing color 

25 per cent constant color 

25 per cent changing color 

25 per cent constant color 
and constant verbalization 

25 per cent changing color 
and changing verbalization 

Source 

Between 

Within 

Total 

p .10 

Sum of Squares 

3927 

35211 

39138 

Mean 

19 .2 

18 . 2  

26.9  

28. 7 

31 

37 . 2  

df Mean Square 

5 785.4 

84 419.2  

89 

67 

F 
-

1.9 



TABLE xm 

SUMM&RY OF THE DOUBLE CLASSIFICATION J.NALYSIS OF VARIANCE 
FOR TRIALS TO EXTINCTION CRI'l'ERION ACROSS THE CHANGING 

COLOR AND REINFORCEMENT PARAMETFBS 

Condition Mean 

75 per cent constant color 19 . 2  

75 per cent changing color 18 . 2  

25 per cent constant color 26. 9  

25 per cent changing color 28. 7  

Source Snm. of Squares df Mean Square F -

Between 1275. 8 3 425 .3  1 .1  

Within 21071 .5  56 376 .3  

Total 23347. 3  59 

Change 2 . 8 1 2 . 8  .01 

Reinforcement 1242 . 2  1 1242 . 2  3 . 3  

Interaction 30. 8 1 30. 8 . 1  

68 

p -

. 31 

. 39 

. oa 

.)8  
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was also performed on the four 25 per cent conditions as shown in Table 

XIV and homogene ity of variance could not be rejected at the 50 per cent 

level. Again the over-all probability of .40 is not significant while 

the verbalization parameter again approaches significance . 

J.t this point it was clearly- evident that changes in the rein­

forcing stimulus had no significant ef'f'ect on extinction behavior in 

this experimental sett'ing . However, the expected partial reinforcement 

effect does emerge with the lower re1nforce�nt schedule yielding gre ater 

resistance to extinction on a response unit basis and pos sibly- on the 

criterion measure . In order to verify those effects which the analysi s 

of' variance had suggested as significant, classical �-valu� s w�re com­

puted f'or those groups in which the ! ratio approximated the 5 per cent 

level of significance but did not fall below it . Table XV shows the 

values and probabilitie s for two such comparisons . It can be seen that 

the verbalization by the experimenter doe s significantly affect response 

strength as .measured by the •ye s• percentage in extinction. The p-value 

pro�ded in the table is a two-tailed test . The criterion meas ure sig­

nificantly- separates the two reinforcement conditions when a one -tailed 

test was utilized.- The results of �is ana:cy-sis thua support the analy­

sis of' variance findings . 

Since the statistical procedures presented thus far were all of a 

paruetric nature , it was decided that further analy-sis with non-parametric 

techniques was indicated in order to control for the remote possibility 

that preTious� reported significant findings were generated by t� few 

outlying cases . Table XVI presents the results of the Mann-Whitney U 



TABLE nv 

SUMMlRY OF THE DOUBLE CLASSIFICATION ANALYSIS OF VARIANCE FOR TRIALS 
TO EXTINCTION CRITERION ACROSS THE REINFORCEMENT CHANGE 

AND VERBALIZATION PARAMETERS 

Condition Mean 

25 per cent constant color 26 .9  

25  per cent changing color 28. 7 

25 per cent constant color 
and constant verbalization 31 

2$ per cent changing color 
and changing verbalization 37. 2  

Source Sum of Squares · df' Mean Square F p 
- - -

Between 909 .9  3 303 . 3  . 7 .40 
. . 

Within 25088 . 0 56 448 . 0 

Total 25997. 9  59 

Change 239 .0  1 239 .0  . 5  . 33 

Verbalization 601. 7 1 601 . 7 1.3 . 25 

Interaction 68 .3  1 68 . 3  . 2  . 38 

70 



Mean 

TABLE XV 

CLASSICAL t VALUES FOR THE COMBINED 25 PER CENT GROUPS WITHOUT 
VERBALIZATION VERSUS THE COMBINED 25 PER CENT GROUPS WITH 
VERBALIZATION ON THE •YES" PERCENTAGE MEASURE, AND FOR 

THE COMBINED 75 PER CENT GROUPS VERSUS THE COMBINED 
25 PER CENT GROUPS WITHOUT VERBALIZATION 

ON THE EXTINCTION CRITERION MEASURE 

. Measure 

Criterion 

71 

25 Fer Cent 25 r Cent 15 18r den'£ 25 P8r Cent 

Without With 
Verbalization Verbalization 

Without With 
Verbalization Verbalization 

Variance 

44. 6 

135. 3  

60. 3  

1038. 7 

18 . 7  

361.4 

27. 8  

405.1 

t 

p 

2 . 1  

. 045 

1 . 8 

. 038 
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Test for the 25 per cent reinforcement groups combined on the presence 

or absence ot the experimenter verbalization parameter, and the constant 

versus changing reinforcement stimulus eondi tiona for the per cent •yes• 

measure 1 as well as the reinforcement schedule comparison and the presence 

or absence of the experiasnter verbalization comparison on the criterion 

measure . 'l'he resulting
, 

probabilities � remarkably consistent w1 th the 

previoUBly stated findings, and it appeared that the partial reinforcement 

effect � be said to emerge whether a response unit or a cri�erion measure 

is utilized. The effects of change in the reinforcing stimulu� ) utilized 

in the present study remained clear� negligible . The addition of verbal 

reinforcing stimulation by the experimenter emerged as a significant fac­

tor on at least one of the extinction measures {percentage of •yes• res­

ponses) ,  but this effect was not so clear with the criterion measure . 

At this point it seemed appropriate to assess at which interval in 

the extinction trials the effects previous� cited began to emerge . In­

spection of the extinction data suggested that the effects were appearing 

rather ear� in extinction (but not immediately) and response strength 

tapered oti rather drastically in all groups during the latter half of 

extinction. Table XVII presents a breakdown of the number of •yes• 

responses emitted in all experimental conditions in extinction 

triala 13 to 2h :tnclua!:n •. Uaing .the grand median as the seJ)ara• "" 

tion point, the number of �s emitting fewer than the median number of 

•yes• responses may be seen to progressively decrease from the 75 per 

cent constant color condition through the 25 per cent changing color 

and changing · verbalization condition, while a corre sponding increase 



TABLE XVI 

MlRN-wBITNE!' U TES'l' PROBABILinES FOR '!'HE COMPARISONS INDICATED 

"Yes• Percentage p 

25 per cent Without 
verbalization vers us 
25 per cent with 
verbalization . 023 

25 per cent constant 
reinforcer versus 
25 per cent changing 
reinforcer .312 

Measure 
en ;trion 

75 per cent without 
verbalization versus 
25 per cent Without 
verbalization 

25 per cent Without 
verb alization versus 
25 per cent with 
verbalization 

73 

' 

.007 

. 20 



TABLE XVII 

SHCXfiNG NUMBER OF SUBJECTS PER EXPER.TMENTAL GROUP FALLIWO BELOif 
.uiD AT OR ABOVE THE GRAND MEDIAN ON NUMBER OF •YES" RESPONSES 

DURING EXTINCTION TRIALS 13 THROUGH 24 

74 

Condition Below Grand At · or Above 
Median Grand Median 

75 per cent constant color 11 4 

75 per cent changing color 9 6 

25 per cent constant color 7 8 

25 per cent changing color 6 9 

25 per cent constant color 
and constant verbalization 5 10 

25 per cent changing color 
and changing verbalization 4 11 
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in �s responding at or above the median is ertdent. It woald, therefore , 

appear that the ef'f'eeta prertoaaly reported eoald be deaonatrated w1 th 

fewer extinction trials than were utilized in thi s experiment. 



CHAP'.l'ER VI 

DISCUSSION 

While the partial reinforcement effect . and the increased resistance 

to extinction as a function of verbal stimnlation b,y the experimenter are 
' 

e·ndent, the variability on a 8 by S basis in all conditions is marked. 
- -

Jenkins and Stanley ( 1950) noted that a partial reinforcement schedule is 

characterized b7 greater variability in responsi vi ty than a 100 per cent 

reinforcement schedule . Dinoff ( 1960) also noted that as the number of 

variations in the reinforcing stimulus increased, variability in respond­

ing also increased. The variability is most pronounced in extinction be-

harto:r, although it cannot be stated that responsivit;r in c·o�ditioning 

was remarkab:cy- stable for all experi•ntal subj ects . 

Of the three extinction measures utilized, the absolute number of 

•yea• responses emerge d as the most insensitive . It would seem primaril.T 

due to the fact that such a meas ure does not reflect differential response 

strength at the end of the · conditioning phase . This weakness is overcome 

when the •:res• responses are· .percent&gized on the basis of response level 

in the latter part of conditioning. The latter procedure· thus partials 

out the covariance factor and . provides for more adequa� evaluation of 

performance on a subject by subject basis . The sensitivity of the cri­

terion measure utilized in the present study lies somewhere in •. position 

intermediate to the two measures j ut discussed. The criterion used here 

was selected prior to the acc�ation of the actual data, and since such 

measures are based on the rather arbitrary judgEnt of the exper1J89nter, 



sensitiT!t,- may vazj considerably. It is possible, for example , that 
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the effects · noted on the percentage response measure ma:r have been just 

as pronounced had the criterion been set at either ten consecutive •no&s• 

or even tvent,- consecutive •no�s . n The criterion measure does, however, 

provide a more reliable indication of how long behavior persists than do 

the other two measures. 

The reported results are in partial agreement and partially at 

variance vi th the hJpotheses preceding the study. The partial reinforce­

ment eypotbesis was substantiated. The second bJ'pothesis conceridng the 

lack of differences in response strength in conditioriing due to changes 

in the reintorcing stimulus daring conditioning was confirmed. The third 

eypothesis, namely that variation in the reinforcing stimulus would ;yield 

significantl1' greater resistance to extinction, must be rejected. With 

respect to the effect of verbal stimulation by the experimenter, onl7 an 

explorator.r proposition was offered, but the obtained resnl ts are in 

partial agreement with the anticipated effects of verbal stimulation. 

Here again responsivit," in conditioning is not affected, but significant 

evidence exists with respect to greater resistance to extinction for sub­

jects exposed to verbal stimulation. 

It is not a simple task to ascertain the reason for the failure 

of a given experimental parameter to generate significant effects . In. 

the present stu� it is evident that the qualitative changes in the re .. 

inforeing stimulation represents sneh a parameter. It might be possible 

that the changes introduced in this stuqy were not of a real� divergent 

nature in terms of' characteristics o£ the sUbject population utilized. 
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It would be interesting to compare the performance of ;ronng children, 

tor example , where it is known that respouirtt.r to colors is auch more 

pronotUlced than in the ado.l t population. 

However, the addition of verbal stimnlation b7 the experiuenter 

did sig!li.f'icantly affect extinction behavior o This finding seems most 

likeq due to the fact that the adult human bas a large background of 

experience in learning to respond to verbal stimulation and verbal re­

inforce�Ent, and such a variable would, therefore , seem to be a &eh 

more meaningful stimulus d�nsion than the illumination of a colored 

light . It is possible that the mere addition of stimulation whether of 

a verbal nature of otherwise might account for the present results . 

This propositio� must still remain an experi.De ntal question, but the 

. ! necessary procedures seem quite clear. That is, the reinf'orcing light 

might, for example , be accompanied by- the sounding of a gong rather than 

verbalisation by" the experiaenter . The intensity and nature of the re­

intorcing stimulus must obvionaly be considered in such studies . 

It should be noted that the foregoing par&Eter also included 

Tariation in the reinforcing verbal stimulus o The experimenter found, 

when addressing groups following aecnmul.ation of the data, that while 

no one �cifica� mentioned the different reinforcing colors , a num­

ber of persons were able to, and co%1J83nted upon, the three particular 

verbalizations to which they were exposed. The variation was,  there­

fore , apparentq quite evident to the §_s and :ret not effective in 

altering behavior. 

The generalization ( discrildnatioa.) }Vpothesis adTanced 'b7 Jenkins 
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and stanley (19SO) to account for the partial reinforcemnt. effect still 

remains the best single explanation for the results found in a number or 

studies since that time . As prev:touaq mentioned, Dinof'f ( 1960) l'qpo­

thesized that tbe generalisation �thesis might also serve to predict 

the nature of extinction behavior when variabilit.f was introduced in eon­

di tioning. It has been shown, for example, that extinction behavior 

..aries quite eonsiatentl.y with the number ot cues present in extinction 

which were also present in conditioning ( Hurwitz , 1957J Rickard, 1959; 

Hulicka, et al. ,  1960) . The qualitative variation utilized herein might 
- -

be conceptu.alized as the presence of add! tional cues which would make the 

diaerblination of extinction procedures more detectable .
_
. -�oweve�, the . 

�sent results do not directly c ontradict the generalization �othe sis , 

for one of the es sential characteristics of this formulation is that the 

particular stimnlus characteristics which ' serve to best discriminate con­

ditioning from extinction are a matter of experimental investigation. 

Given sufficient data and a thorough knowledge or the organism under 

stud1", it is often possible to predict quite reliably which factors will 

affect disor:f.Jrd.nation as Lov.r ( 1956) demonstrated.  

It may also be that the methodology employed i n  t�e present study 

results in behavior more insensitive to certain kinds of stimttlus T&.ria-

tion than behaviors conditioned through operant procedures . This propo-

si tion aight be clarified if an ualagou •thodology were applied to a 

wider range ot organiSlU at various de..elop•ntal levels . Such work has 

apparent:cy- not yet been done , and the illlplications o! such are quite 1D• 

trtgu111g since at least one imeatigator (Wilson, 1960) , has shown that 
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an organ18JI lower on the philogenetic scale than man does not respond in 

a fashion similar to that of human subjects. 

It is possible that the probability' •tching behaviors noted by 

Estes ( 1954) and others are a dewlo:r:-ntal phenomenon. If so, a tech­

nique such as this .might be i��plemented w1 thin the context of the Hunter­

Pascal Concept Formation Test (Pascal & Jenkins, 1959) which attempts to 

assess behav.iors related to develop•nt but not neeesaari� related to 

intelligence . 

The expected result of decreased eccttraey in prediction through 

failure to maximize guesses of the most like� event emerged in the 

present study, and the number of correct responses during the last 

twenty'-four conditioning trials are shown for all �s in Appendix D.  
� . 

The mathematical formulation of Estes does not, however, account for 

the greater resistance to extinction ·evidenced by the groups exposed 

to verbal st1Jnulation despite the fact that the behavior of these groups 

in conditioning is silllilar to that previouq- noted by Estes and others . 

One aspect of the present study which should also be mentioned is 

that 1 while the !s �tilized in . the conduct of this research were schedaled 
and run on an individual basi a, most of the previous experimentation in-

vol v:lng the presen:t Dethodology has been performed w1 th �s run in groups 

and with more concern for the average group perfol'JI&nce than that dis ... 

played by' indirtdual �If. The · present atad;r could, therefore , bear repli.;. 

cation in a group setting in order to farther assess the generality or 

the f'indiDga . 

It is intere sting to speculate as to the implications of these 
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results in more practical ewrydq situations . The relative insignifi­

cance of variations in the reinforcing stimulus should be of some comfort 

to psychotherapists and possibly to those concerned with the developEnt 

of more efficient teaching machinesJ however 1 the kind of reinforcing 

stimul� utilized does appear to be an important parameter in the proba­

bility conditioning situation. One rather obvious implication here is 

that the hnman therapist as a stimulus may well be an essential component 

of the therapeutic situation and that program-automated or mechanical 

therapeutic techniques· could be quite limited in effectiveness . Neverthe­

less, the generalit.y of this consideration must be viewed with respect to 

the findings pertaining to the conditioning of verbal
_
re�po�ses in �uman 

subjects through operant techniques . In the latter paradigm many kinds of 

reinforcing stimuli appear to evidence equivalent properties (Krasner, 

19.58) , although the present study suggests that a more thorough evaluation 

of this area seems warranted. 

Another variation suggested within the framework utilized here is 

that of changing a different eleusnt in the stimulus compound, namel.1', 

that of the signal stimulus. It would only be necessar.r to reverse the 

order of presentation of stimulation and utilize constant or changing 

colored lights as the stimuli preceding the aperiodic sounding of the 

buzzer. Such procedures could be apPlied to conditioning and extinction 

in various combinations and might serve as a further test of the applica­

bilit7 of the generalization �thesis in the present situation. Yet 

another possibility would be that of instructing the � to predict the 

cessation rather than the onset of stimulation. Here , the light could 
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be constantly illuminated and turned off onl.1' aperiodioalq. Such a 

procedure woald lend itself to testing o£ the cue change (Jenkins, 1956a) 

interpreta\ion ot reinforcing stiaulation. 



CHAPI'ER VII 

SUMMARY AND CONCLUSIONS 

Ninety undergraduate psychol�gy students were individually exposed 

to one of six expertmental conditions. �· s task was to verbalize whether 

or not a light would be presented. All were administered sevent;r•two 

conditioning trials in a probability contingent paradigm with sevent,y-

two extinction trials ill'Dil8diatel.y following. The six treat:nsnts utilized 

in' conditioning were a 

1. Seventy-five per cent reinforceuent with a constant color 

light reinforcerJ 

2 .  75 per cent reinforcement with the color of the reinforcing 

light changed on each reinforced trialJ 

3 .  25 per cent reinforcement with a constant color light re-

inforcerJ 

4. 25 per cent reinforcement with the color of the reinforcing 
� 

light changed on each reinforced trialJ 

5. 25 per cent reinforcement With a constant color light re-

inforcer plus a constant verbalization b.1 the experimenter coinciding 

with the illumination or the light; 

6 .  25 pe r  cent reinforcement with the color of the reinforcing 

light changed on each reinforced trial and the accompanying verbalization 

by the e.xperi..D3nter also changed. 

The typical partial reinforcement effect emerged when the 75 per 

cent and 25 per cent groups were compared in conditioning and extinction. 
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No significant differences were evident in conditioning as a function of 

either the change in the reinforcing stimulus or the verbalization by the 

experbenter. 

In extinction, the change in the reinforcing stimulus again failed 

to contribute significant behavioral differences . However , the additional 

reinforcing stimulation of verbalization by the experimenter did yield 

significantly greater resistance to extinction when the combined verbali­

zation groups were compared to the grottps not so treated nnder the 25 per 

cent reinforcement schedule . All interactions of reinforcement schedale 

and other stimulus changes were negligible . 

The results were discussed with respect to the generalization 

�othesis and two possible explanations for the verbaliz ation effect 

were offered. One concerned the impact of the reinforcing sti.Jnulation 

in terms of the life history of tm organism under stu<tr, while the other 

pertains to the possible effects of complexity of the reinforcing stimulus. 

Further studies were suggested. 

It was concluded that the typical partial reinforcement effect 

findings were again substantiated, but that systematic qualitative varia­

tion in the reinforcing stimulus did not produce similar effects in either 

conditioning or extinction when the probability conditioning technique is 

utilized. The latter finding is contra.:ry to that proposed by the present 

investigator and reported by several previous investigators . 
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TABLE OF REINFORCED TRIALS 
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s 

6 

10 

11 

13 

15 

16 
. .  

17 

18 

20 

21 

22 

23 

24 

25 

· TABLE XVIII 

- TRTJ.LS ON . WHICH THE REINFORCING S'fiMULUS \(AS FRESENTED 
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7S per oent 25 per cent 

26 so 1 

27 51 8 

29 52 13 

30 53 16 

31 54 18 

32 56 23 

34 57 27 

37 58 29 

38 59 31 

39 60 37 

40 62 38 

41 64 47 

43 65 S1 

44 66 55 

. 45 68 60 

46 69 61 

47 70 64 

48 . .  71 71 
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APPENDIX B 

LEftER TO PILOT SUBJECTS 



Dear 

Department of Psychology 
University of Tennessee 
Knoxville , Tennessee 

Perhaps y-ou recall sening as a subject ·in an experimnt I conducted 
last year-perhaps you don' t.  The following is the feedback you were 
promised so long ago. 

Your task in this experiment involved finding which numbers were · 
"correct• on a sheet listing ma� numerals . � problem, briefly, was 
an attempt to discover. if' systematic variation in � reinforcing stimu­
lus ( in this experiment some subjects were exposed to one color light 
each ti� they guessed correctly, while others were exposed to a dif- ·· 

ferent color light on each correct guess) . resulted in faster acquisia 
tion o:t a habit. 

The apparatus and task have been modified considerably, and my work on 
this question is still continuing. However, a portion of' the research 
is complete , and llfJ" findings are esserxliiall,- negative , i .e . ,  irrespec­
tive of' the ratio o:t reinf'orcenent {percent of time the reinforcing 
stimulus follows a corre ct response ) , . variation in the · color of' the 
reinforcing stimulus during learning or conditioning appears to have no 
effect ont 1) speed of acquisition, 2) strength of habit, or 3) length 
of time the habit persists in the absence of reinforcement . 

I present� plan to follow up this ·question using a situation in which 
. the complexity of the reinforcing stilD.ulus is greater. However, inter- · 

preting the current results �oosely', and for whatever it is worth to you, 
I suspect that it matters not �bather an individual always receives the 
sans token for bebartng in an 'appropriate manner {e . g . , ice cream cone 
for finishing the spinach) or tokens of roug� equivalent stimulus value 
are used on different occasions (say, ice cream one time , lollipop the 
�xt) . The latter case , of course , is the one more coJIIIIlOnly experienced 
in the reality of daily living. 

May I think you again for your help, and wish you many- rewards in the 
years to come. 

Sincerely yours, 

Robert E. Taylor 

RE'l'tc 
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TABLES OF RESPONSES TO SPECIFIC LIGH'l'S AND VERBALIZATIONS 
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TABLE In 

KRUSKAL..WJLLIS ONE-wAY ANALYSIS OF VARIANCE FOR •YES• RESPONSES TO THE 
YELLC1tl, RED, AND GREEN LIGHTS DURING T� LAST TWEN'l'Y-FOUR CONDITIONING 
TRIALS FOR THE COMBnmD 25 PER CENT AND 75 PER CENT CONSTANT COLOR GROUPS 

Yellow Red Green 
Responses Rank Ssponses Rank 

.. .. _ .. Ssponses &rue 

3 30 6 27 4 29 
6 27 7 24.5 9 21 
6 27 8 23 9 21 
7 24. 5  9 21 12 17. 5  

12 1.7. 5 10 19 13 16 
16 14.5 17 12 .5 16 14.5 
17 12 . 5  21 3 .5 18 11 
19 9 21 3 .5 . 19 9 
19 9 21 3 .5 20 6.5 
20 6. 5  22 1 21 3 . 5  

Sum of Ranks 
177.5 13 8.5 149 

x! 1.06 df' 2 

p . 61 
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TABLE XX 

KRUSKAL..WALLIS ONE-"AY ANALYSIS OF VARIANCE FOR •YES• RESPONSES TO 'l'HE 
VERBALIZATIONS OF •KEEP GUESSING, • •OKAY, • AND 11ALL RIGHT" DURING THE 

LA.ST TWENTY-FOUR CONDITIONING '!'RIALS FOR THE 2S PER CENT 
CONSTANT COLOR AND CONSTANT VERBALIZATION GROUP 

Keep Guessing 
Lsponses Rank 

3 1 
s 4 
6 6.S 
7 a .s 

10 1.4.S 

Sum ot Ranks 
34.S 

He 2 .2  

p .18 

Okay' 
Responses Rank 

s 4 
s 4 
6 6.S 
7 6.5 
8 lO.S 

33.S 

� : � 

All Right 
Responses Rank 

4 - 2 "  
8 10.5 
9 12 .S 
9 12 .5 

10 14.5 

S2 
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T!BLES OF CONDITIONING DATA FOR ALL SUBJECTS 
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Meant 

Medians 
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TABLE XXI 

INDIVIDUAL SUBJECT DATA FOR CONDITIONING PERFORMANCE 
IN THE 75 PER CENT CONSTANT COLOR GROUP 

; fotal- WUIIDer -
•Yeses• in Blocks of •correct• 

Color of 2� ·Triala · Responses· in 
Age Sex Used !st �n� �ra Last 24 Trials 

18 M y 16 16 20 18 

26 M y 15 15 16 16 

17 F y 12 13 17 19 

18 F y 12 17 19 15 

19 F y 12 14 19 19 

20 M R 6 15 17 13 

19 M R 10 11 21 17 

18 F R 15 16 21 · 17 

19 M R 14 17 22 18 ' 

30 M R 15 is 21 21 

20 F- G 12 14 18 16 

19 F G 14 18 20 22 

21 F G 10 14 16 14 

18 F G 12 14 21 17 

19 F G 11 19 19 19 

20. 1  19 . 1 17 .4 

19 19 17 



s 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Meant 

Medians 

TABLE XXII 

INDIVIDUAL SUBJECT DATA FOR CONDITIONING PlmFORMANCE 
IN THE 75 PER CENT CHANGING COLOR GROUP 

Total Number 
•Yeses• . in Blocks of •correct• 

Color of 24 Trials Responses in 
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Age Sex Used !sf: �n<I �ra Last 24 Trials 

19 F .All 14 10 10 14 

18 M All 13 20 18 18 

18 F All 11 14 18 16 

19 F All 8 14 16 14 

19 F All 9 19 20 20 

22 M All 12 20 16 16 
• '  

18 M All 12 14 19 17 

19 F All 13 12 20 18 

21 M All 15 19 12 16 

21 M All 9 14 21 17 

21 F All 14 16 22 20 

20 M All 12 17 19 17 

21 F J.ll 21 21 22 18 

19 F All 11 15 16 12 

18 F All 14 20 18 20 

19.5 17 . 8  16.8  

19 18 17 



s 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Meant 

Medians 

TABLE XXIII 

INDIVIDUAL SUBJECT DATA FOR CONDITIONING PERFORMANCE 
IN THE 25 PER CENT CONSTANT COLOR GROUP 

Total Number 
•Yeses• in Blocks of Correct 

Color of 24 Trials Responses in 
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Age Sex Used tiE �n3 �ra: Last 24 Trials 

19 F y 1 4 3 17 

19 F y 9 9 6 14 

18 M y . 12 9 6 14 
., 

19 F y 3 6 12 · 14  

19 M y 8 9 7 17 

20 F R 3 5 6 14 
. :  ... I 

24 M R 8 8 9 . 15 

19 M R 10 9 10 12 

27 M R 6 7 8 16 

19 F R 7 8 7 16 

19 F G 4 5 4 14 

20 M G 9 10 12 12 

18 F G 5 4 9 13 

19 F G 9 9 9 15 

23 M G 14 14 13 13 

20.1 8.0 14.4 

19 8 · 14  



s 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Means 

Median a 

TABLE XXIV 

INDIVIDUAL SUBJECT DATA FOR CONDITIONING PERFORMANCE 
IN THE 25 PER CENT CHANGING COLOR GROUP 

Total Number 
•Yeses• in Blocks o:f Correct 

Color of 24 !rials Responses in 
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Age Sex Used !a� �net �r<I Last 24 Trials 

21 M All 12 10 11 14 

' 18 M All 9 . 10 7 17 

21 M All 2 6 5 17 

20 M All 12 12 12 12 

20 F All 0 4 5 13 

18 F All 6 6 4 16 

18 M All 7 12 l2 16 

31 M All 6 ll 9 15 

19 M All 7 13 7 17 

19 F All 8 5 4 16 

24 M All 13 10 7 17 

21 F .lll 6 13 8 16 

19 F Ali 12 9 10 14 

20 F All 11 13 12 16 

19 F All 3 8 8 16 

20.) 8 . o  15�4 

20 8 16 
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TABLE XXV 

INDIVIDlln SUBJECT DATA FOR CONDITIONING PERFORMANCE IN THE 25 PER CENT 
CONSTANT COLOR AND CONSTANT vntBALIZATION GROUP 

Total Number 
•Yeses• in Blocks of Correct 

Color o:t 24 Trials Responses in 
s Age Sex Used !a:; �nC! �ra: Last 24 Trials 

i 23 F G 15 11 10 14 

2 20 F G 9 5 3 17 

3 22 F R 6 7 5 17 

4 23 M R 9 7 7 17 

5 24 M y 7 4 6 16 

6 24 M G 6 7 7 13 

7 20 F G 7 3 6 16 

8 21 F R 6 8 5 13 

9 20 F y 9 12 8 16 
I 

10 24 M y 8 11 5 17 

11 22 . F y 10 9 10 14 

12 26 M y 7 7 9 16 

13 2� M R 9 6 9 13 

14 24 F R 8 4 4 15 

15 23 M G 5 9 8 16 

Meant 22.5 6 . 8 15.3 

Mediant 23 7 16 



... 
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TABLE XXVI 

INDIVIDU.AL . 'SUBJEC1' DATA FOR CONDITIONING PERFORMANCE IN THE 25 PER CENT 
CHANGINtr aOLOR AND CHANGING VERBALIZATION · GROOP 

Total Number 
•Yeses• in Blocks of Correct 

Color of 24 !rials Responses in 
s Age Sex Used ii� �net �ra: Last 24 Trials 

1 23 F All h 5 4 16 

2 24 M All 8 7 10 14 

3 19 M All 6 7 6 14 

4 19 F All 8 7 8 16 

5 18 F All 9 6 5 15 

6 20 M All 11 9 9 15 

7 21 F All 10 7 5 17 

8 21 M All 9 9 11 15 

9 26 M All 11 10 11 11 

10 19 M All 13 9 13 11 

11 22 M All 11 8 7 · 17 

12 21 M ·All 7 9 10 ' i4 
13 ·20 M All 6 7 5 19 

14 19 M All 10 7 4 16 

15 25 M All 11 9 10 14 

Means 21. 1  7 . 8  14� 9 

Medians 21 8 15 
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TABLES OF EXTINCTION DATA FOR .ALL SUBJECTS 
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5 

6 

7 
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9 

10 

11 

12 

13 

lh 

15 

Meant 

Medians 

TABLE XXVII 
;;.J,.t 

·� 
INDIVIDUAL SUBJECT DATA FOR EXTINCTION PERFORMANCE 

;, IN THE 75 PER CENT CO�TANT COLOR GROUP 
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Trials to •Yeses• in Blocks of . 
· Total •Yeses• Response Strength Extinction 12 Extinction Trials 

in Extinction in Per Cent Criterion ! � � 4 � b 

9 1!1.0  13 8 1 0 0 0 0 

18 31 .5 22 12 6 0 0 0 0 

6 11. 7  8 6 0 0 0 0 0 

4 7 . 0 6 4 0 0 0 0 0 

10 17 . 5 10 9 0 1 0 0 0 

5 9 . 7  10 5 0 0 0 0 0 

6 9 .5  11 6 0 0 0 0 0 

3 4 . 7  3 3 0 0 0 0 0 

8 12 .0  9 8 0 0 0 0 0 

6 9 .5 10 5 0 ' 1 0 0 0 
... 

5 9 . 2  8 5 0 0 0 0 0 

14 23 .3 54 7 3 1 2 1 0 

39 81 . 2  72 4 12 9 6 4 4 

6 9 .5 36 3 2 1 0 0 0 

10 17 .5 16 8 1 0 1 0 0 

9. 9 18 .3 19 . 2 

6 11 . 7 10 



s 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

lJ 

14 

15 

Meant 

Medians 

TABLE XXVIII 

INDIVIDUAL SUBJECT DA'l'A FOR EX'l'INCTION PERFORMANCE 
IN THE 75 PER CENT CHANGING COLOR GROUP 
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Trials to •Yeses• in Blocks of 
Total •Yeses• Response Strength Extinction 12 Extinction Trials 
in Extinction in Per Cent Criterion ! � � 4 s 6 

17 56.6 17 7 3 1 1 3 2 

5 9 . 2  7 5 0 0 0 0 0 

4 7. 3 9 4 0 0 0 0 0 

11 22. 8  18 6 1 0 2 1 1 

10 16.6  41 5 2 2 1 0 0 

72 150 . 0  72 12 12 12 12 12 12 . .  

5 8. 7 6 5 0 0 0 0 0 
I 

6 10.0  7 6 0 0 0 0 0 

3 8 . 3 14 1 2 0 0 0 0 

11 17.4 22 8 3 0 0 0 0 

6 9 . 0 15 5 1 0 0 0 0 

4 7 .0 3 3 1 0 0 0 0 

J 4.5 3 3 0 0 0 0 0 

6 12 .5 8 4 0 0 0 2 0 

6 11.1  31 .3 2 1 0 0 0 

11. 2  23 .4 18 . 2  

6 10 .0 14 

. .  



s 

1 

2 

3 

4 

5 . 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Me ani 

Me dians 
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TABLE XXIX 

INDIVIDUAL SUBJECT DATA FOR EXTINCTION PERFORMANCE 
IN THE 25 PER CENT CONSTANT COLOR GROUP 

Trials to •Yeses• in Blooks of 
Total •Yeses• Response Strength Extinction 12 Extinction Trials 
in Extinction in Per Cent Criterion ! � 3 4 � 

4 44.3 6 4 0 0 0 0 

12 66.6  25 6 5 1 0 0 

9 50. 0  25 6 2 1 0 0 

9 25. 0 35 2 3 3 0 0 

8 38 . 0  33 3 2 3 0 0 

5 27.6  ll 3 0 1 1 0 

7 25. 8 16 6 1 0 0 0 

9 )0.0 50 5 0 1 1 1 

4 16.6  7 4 0 0 0 0 

21 100. 0  72 5 6 3 5 1 

2 16.5 6 2 0 0 0 0 

18 50. 0  53 6 5 4 2 1 

6 22 . 2  19 4 2 0 0 0 

10 37. 0  25 6 1 1 1 0 

19 48. 6  20 9 7 0 0 0 

9 . 5 39. 8  26. 8 

9 37. 0  25 

b 

0 

0 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 

1 

3 



s 

1 .  

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Means 

Me dians 
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TABLE XXX 

INDIVIDUAL SUBJECT DATA FOR EXTINCTION PERFORMANCE 
IN THE 25 PER CENT CHANGING COLOR GROUP 

Trials to "Ye ses in Blocks of 
Total "Yeses• Response Strength Extinction 12 Extincti on Trials 
in Extinction in Per Cent Criterion ! � j · 4 ·  . � o 

21 63 . 6  72 9 4 2 2 2 2 

6 28 . 5  15 5 1 0 0 0 0 

4 26 . 6  12 4 0 0 0 0 0 

7 19 .4 13 6 1 0 0 0 0 

11 73 . 2  37 3 4 1 1 0 2 

6 50. 0  9 6 0 0 0 0 0 

9 25. 0  14 8 1 0 0 0 0 

23 85. 1  22 10 8 0 0 2 3 

21 100 . 0  32 10 3 8 0 0 0 

11 91.5 40 3 3 3 1 0 1 

7 33 . 2  31 4 2 1 0 0 0 

17 70. 7  72 4 5 1 1 3 3 

6 20. 0 34 3 2 1 0 0 0 

13 36 . 0  19 7 3 0 1 1 1 

4 16. 6  9 4 0 0 0 0 0 

11. 0  49 . 2  2 8 . 7  
. .  

9 36 . 0  22  
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TABLE XXXI 

INDIVIDUAL SUBJECT DATA FOR EXTINCTION PERFORMANCE IN THE 25 PER CENT 
CONSTANT COLOR AND CONSTANT VERBALIZATION GROUP 

Trials to •Yeses• in Blocks of 

s 
Total •Yeses• Response strength Extinction 12 Extinction Trials 

! � 4 ; l) in Extinction in Per Cent Criterion � 

1 19 63 .3  26 9 9 1 0 0 0 

2 4 44.4 17 3 1 0 0 0 0 

3 9 60. 0  39 5 1 2 1 0 0 

4 17 81. 0  72 6 5 2 1 2 1 

5 7 38 . 9 18 5 2 0 0 0 0 

6 15 71.4 40 6 7 1 1 0 0 

7 20 111 . 1  72 6 3 3 3 3 2 

8 9 60. 0 13 8 1 0 0 0 0 

9 7 29 . 2  26 4 2 1 0 0 0 

10 10 66. 7  28 6 3 1 0 0 0 

11 5 16. 7  6 5 0 0 0 0 0 

12 12 44.4 20 9 3 0 0 0 0 

13 14 51. 9 28 6 6 1 0 0 1 

14 9 15. 0  40 5 2 1 1 0 0 

15 15 62 . 5  2 1  8 7 0 0 0 0 

Meant 11.4 58 . 4  31.0 

Median: 10 60 26 
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TABLE XXXII 

INDIVIDUAL SUBJECT DATA FOR EXTINCTION PERFORMANCE IN THE 25 PER CENT 
CHANGING COLOR AND CHANGING VERBALIZA'l'TON GROUP 

Trials to •Yeses• in Blocks of 
Total •Yeses• Response strength Extinction 12 Extinction Trials 

s in Extinction in Per Cent Criterion 1 2 3 4 5 6 

1 4 33 . 3 23 3 1 0 0 0 0 

2 27 90. 0  72 6 5 4 5 4 3 

3 4 22 . 2  9 4 0 0 0 0 0 

4 13 54 . 2  40 5 3 4 1 0 0 

5 1 6 . 7  0 0 1 0 0 0 0 

6 3.3 122 . 2  72 8 10 ' 0 3 1 1 
' 

7 14 93 .3  17 9 5 0 0 0 0 

8 13 39 .4 29 5 2 4 0 2 0 

9 11 33 . 3  26 8 2 1 0 0 0 

10 21 53 . 9 72 6 4 5 2 3 1 

11 9 42 .9  20 7 2 0 0 0 0 

12 38 126. 7  72 11 7 7 4 4 5 

13 5 33 . 3  13 3 1 1 0 0 0 

14 11 91 . 7  41 5 3 1 1 1 0 

15 27 90. 0  52 9 10 4 3 1 0 

Meant 15 .4 62 . 2  37 . 2 

Me dians 13 53 . 9  29 
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