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CHAPTER I 

INTRODUCTION 

The present inves tiga tion was des igned to s tudy the 

interac tion of two experimenta lly es tablished parameters 

of a habit ; par t ial r einforc ement and s t imulus generaliza 

tion .  S tudies c onc erning the effec ts of part ia l  re inforc e

ment have oc cupi ed a prominent plac e in the psyc holog ica l  

literature s inc e Skinner's (1938 ) firs t ma j or treatment of 

sc hedules of reinforc ement . Numerous s t imulus genera liza

tion exper iments have been reported s inc e Pavlov's (1927) 

r ecognition of the genera liza t ion phenomenon . The pres ent 

s tudy explored the effec ts of applying the partial re in

forc ement parameter in c onditioning and the s t imulus g en-

_era lization variable in ext inc tion .  Mor e s pec ifically , 

groups of human sub j ec ts were conditioned to a verbal re

s pons e under different sc hedules of re inforc ement, and the 

res ponse was extinguished under different degrees of s t imu

lus g enera liza t ion. 

This problem evolved from two separa te s ourc es ; the 

labora tory and the c linic . The pr inc iple of s timulus gen

era lization is of c entral impor tanc e in the unders tanding 

of gros s human behavior and is an impor tant c onc ept in 

Pascal's (1956 ) theory of behaviora l change . A number of 

the parame ters of s t imulus genera li za tion have been ex

plored by Pascal , Jenkins and the ir s tudents . Bueno (1955 ) 



and Wa lker ( 1956 ) have s tudied some of the va riables whic h 

s e em to influenc e the extent of generali za tion of a habit . 

Partia l reinforc ement is believed to be an addi ti onal im

portant parame ter of generaliza tion , and this s tudy can be 

c onsidered a par t  of an exp erimenta l pro gram . 

Definition of Terms 

2 

1 .  Ex tinc tion , as usual , refers to an  extended s eries 

of non-r einforc ed trials immedia tely following c ondi ti oning 

in which the learned res pons e dr ops out or is reduc ed in 

s treng th . 

2 .  Reinforc ement is c onsidered to be a s timulus event 

tha t sys tema tically alters behavior . When pr es ented after a 

r es pons e ,  reinforc ement inc rea s es la ter res pons e s tr eng th. 

Continuous reinforc ement is a sc hedule wher e the behavior is 

reinforc ed on every tria l . Par tia l schedules involved re

inforc ement or the dependent variable on less than every 

trial , wi th the number of tria ls reinforc ed c onting ent upon 

a pr ear ranged ba s i s. In the pr es ent s erie s of experiment s, 

c ontinuous reinforc ement and par tia l s chedules of 75 , 50 , 

25 and 12 . 5  per cent random reinforc ement were us ed . Random 

ra tio is a type of reinforc ement wher e the reward is given 

on an irr egular schedule , in this cas e derived fr om a table 

of random numbers . 

3 .  S timulus c ompound is  a term us ed to inc lude a ll 



behavior ly impor tant externa l s timuli impinging upon an or

ganism's s ens e organs during the experimenta l proc edur e . 

3 

4. Cue change in thi s s tudy involved the remova l  of 

c ertain obs erva ble , identifiable elements in the s timulus 

c ompound of empirica lly de termined behaviora l impor tanc e . 

S timulus generali zation is a term us ed interchangeably wi th 

cue change . The various gr oups us ed in the experiments are 

id entified by referenc e to the schedules of reinforc ement 

under which they were c ondi tioned and by the extent to which 

th e s timulus c ompound was c hanged during extinc tion . 

R eview of the Literature 

The review of the per tinent li tera tur e is divided 

into two genera l areas ; par tia l reinforc ement s tudies and 

g ene ralization experiments . Both animal and huma n s tudies 

have been given c onsidera tion s inc e the hypothe s es in

ves t iga ted , while believed to be cl in ic ally appl icable e

ventually , are s til l in an explora tory s ta t e and should be 

chec ked out ac ros s s pecies . Such a review is like ly to be 

inc omplete , but an effor t has be en made to c over the mos t 

a pplic able s tudies . 

Par tial Reinforc ement Studies 

Skinner (1938 ) was the fir s t inves tiga tor to sys t em

a tic ally s tudy par tia l r einforc ement , although Pavlov (1 927 )  

had earlier rec ognized the impor tanc e of reinforcing behavior 
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on les s than every tr ia l. Humphreys (1939) was the firs t 

inves t iga tor to demons trate the partial reinforc ement effec t  

with human subj ec ts . Jenkins and Stanley (1950) have pr e-

s ented a c omprehens ive review of the litera ture on partia l  

reinforc ement u p  t o  1949 . The ir treatme nt c overs early ob

s erva tions on the subjec t  by Pavlov , Skinner , and Humphreys 

as  well as numerous la ter s tud ies. On the bas is of the ex-

per imental results pres ented in the review , Jenkins and 

S tanley conc luded that par tia l  reinforc ement , as oppos ed to 

c ontinuous reinforc ement , tends to build a weaker res pons e 

in  conditioning but that the ha bit shows grea ter res is tance 

to  ext inc t ion. 

In a rec ent s tudy Lowy (1956) c ited s tud ies on par tial· 

r e inforc ement c over ing the pert inent lit era ture from the 

date of the Jenkins and S tanley review (1949) through the 

year 1955 . Lowy examined nine experiment s published dur ing 

tha t per iod dea ling with the effec ts of part ia l  reinforc e

ment upon behavior in a verbal conditioning s etting. He 

c onc ludes that , 

The r esults of thes e s tudies are in full ac cord 
with the pr inc iples s et for th by Jenkins and Stan
ley . They a ll show tha t  partia l  re inforc ement re
sults in inc reas ed res is tanc e to ext inc t ion when 
c ompared w i th cont inuous reinforc ement . 

Lowy (1956) hims e lf ,  in running a s eries of exper i

ments involving various s chedules of re inforc ement , pr imari

ly to c ompare the effec t of var ious fixed and random re in

forcement sc hedules , found results in line with the Jenkins 



and S tanley hypothes is . 

Ther e s eems little ques t ion tha t an inver s e  rela 

t ionship exis ts  between perc entage of re inforc ement i n  c on

dit ioning and res is tanc e to ext inc tion when c ontinuous ver

s us 50 per c ent groups are c ompared (Jenkins and S tanley, 

1950), and a number of exper iments pr es ent empir ical da ta 

which s ugges ts tha t this i nvers e rela tions hip holds up 

throughout a w ide range of re inforc ement schedules . Em

ploying rats in a runway as exper imenta l s ubjec ts , We in

s toc k (1954) obta ined a s ignificant invers e  rela t ionship 

between s evera l s chedules of re inforc ement a nd res is tanc e 

to extinc t ion . Us ing the well-known Humphr eys' type a p

para tus with c ollege s tudents as  subjec ts,  Lowy (1956) 

demons tra ted the invers e rela t ionship be tw een perc entage of 

r e inforc ement and res is tanc e to ext inc t ion . His schedules 

of re inforc eme nt were 100, 50, 25, and 12.5 per c ent w ith 

the invers e  rela t ionship emer g ing mos t c lear ly when the 

random me thod of re inforc ement was employed . 

5 

Grant, Horns eth, and Hake (1950) have report ed upon 

the influenc e of the inter tria l  int erval upon the Humphr eys' 

random re inforc ement eff ec t during the ext inc tion of a ver 

ba l res pons e . Us ing o, 10, 25, 50, and 75 per c ent re in

forc ement s chedules , they found tha t all  groups emit ted 

pos it ive res pons es in c ond i t ioning at about the same ra t e  

a t  which reinforc ed tr ials were g iven . The 2 5  per c ent 
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group showed the grea tes t res is tanc e to extinc t ion ,  followed 

in order by the intermedia te and the 100 per c ent gr oups . 

S imilar results were obta ined by Estes and S traughan 

(1954 ) and by Kanfer (1954 ) . The la tter author did not find 

a perfec tly order ly decreas e s inc e his 67 per c ent group 

showed grea ter res is tanc e to  extinc tion than his 50 per c ent 

group . However , his 50 per cent group show ed s lower de

c elera tion , and it is beli eved tha t this group might have 

emerged as super ior if ext inc t ion tr ia ls had been extended . 

In a per t inent exper iment Mec h (1953 ) s tudied the re

s is tanc e  to  ext inc tion of two pa tterns of reinforc ement . 

Twenty subj ec ts were ins truc ted to call  out numbers and w ere 

c ondi t ioned to res pond to the number "eight" . Ha lf of the 

s ub j ec ts were conditioned under 50 per c ent reinforc ement 

and ha lf und er 100 per c ent re inforc ement . The pa rtia l  

group gave a higher percentage of c orr ec t res pons es in ex

t inc t ion than did the cont inuous group . 

Us ing young children as subj ec ts Schroder (1956 ) 

varied perc enta ge and frequency of reward to es tablish the 

s ec ondary reward value of tokens . The s ec ondary reward va l

ue of the tokens was ma inta ined over a grea ter number of ex

tinc tion tr ia ls when the respons e was c ond iti oned under a 

partia l  schedule of r einforc ement. 

Peters on (1956 ) , us ing a two-by-two-des ign with c on

tinuous versus partia l  reinforc ement and immed iate vers us 

delayed reinforc ement , found tha t immed ia te and continuous 



reinforc ement wer e add it ive in inc r eas ing s peed of runn ing 

in c onditioning while part ial and delayed reinforc ement 

were additive in increas ing res is tanc e to extinc t ion . 

7 

The effec t of differ ent perc entages of re inforc eme nt 

on the extinc tion of a l ever pull ing res pons e has be en re

ported by Lew is and Dunc an (1956). Nic kel payoffs from a 

real slot machine were employed . Eight tra ining trials , 

followed by a long extinc tion s eries , were g iven to all 

gr oups . As the number of reinforc ed tra ining tr ials· was in

c r eas ed , res is tanc e  to ext inc tion dec reas ed . I t  is of s pe

c ial inter es t to note tha t the group which was g iven no re

inforc ements in conditioning took �he longes t to ext ingui sh . 

Bes ides fur ther illus tra t ing the efficacy of pa rt ial rein

forc ement , th is s tudy indic ates tha t the pas t  exper ienc e of 

the organis m  may s et the l imits as to how low a sc hedule of 

reinforc ement can go and ye t show c ondi ti oning and res is tanc e 

to extinc tion . Lew is and Dunc an bel ieve tha t Ss  apparently 

brought with them t o  the tes t ing s i tua tion the expec ta tion ,  

ba sed on pas t exper ienc e ,  that  slot ma chines will eventually 

pay off . A la ter exper iment (1958) by the s ame authors , us 

ing a slo t machine s e t-up , aga in yielded result s favor ing 

lower schedules of re inforc ement . Ano ther exper iment bear ing 

on the ro�e of pas t  exper ience  in de termin ing the s t imulus 

as pec ts of a c onditioning s itua t ion which ac quir e a cue func 

ti on has been performed by Fergus (1956). Fergus found tha t 
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ra ts expos ed ear ly in life to various geometr ical forms , 

such as triangles and cros s es , learn to discrimina t e  between 

thes e forms on la ter tes ts more readily than c ontrol anima ls . 

In a rec ent s tudy James and Ro tter (1958 ) c ontrasted 

100 per c ent and 50 per c ent random reinforc ement under c on

ditions where sub j ec ts were ins truc ted tha t succes s  on a 

task was c ontrolled by chanc e or by their own s kill. Under 

thos e c onditions the experimenters did not find the usua l  

super iority , i n  terms o f  res istanc e  t o  ext inc tion , of the 

partial group . This is one of the very few experiments re

por ted in rec ent years whic h has not s hown the par t ia l  re

inforc ement effec t .  In view of the overwhe lming evidenc e in 

the li tera ture in support of the super ior ity of partia l  re

inforc ement , the James and Rotter (1958 ) exper iment should . 

be replica ted with varia tion to see  if their results hold up 

a nd have g enerality . The pr es ent experiments do not inc lude 

the parame ters of "chanc e and skill". 

S timulus Genera li zation S tud ies 

Pavlov (1927 ) was one of the fir s t  inves tiga tors to 

rec ogni ze a nd s tudy the s t imulus g eneraliza tion phenomenon. 

The ma jor learning theor is ts have long c onc erned thems e lves 

with the generalization problem , and the literature for the 

pas t  tw enty years is replete  with s t imulus generaliza tion 

s tudi es . Ra zran (1�9 ) published an ar tic le c oncerning s t im

ulus g enera liza t ion of condit ioned res pons es .  His review 
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illus tra t es c learly tha t the pr inc iple of s t imulus general i

za t ion ha d bec ome well entr enched a decade ago . 

Today , nearly a ll leading text and referenc e  books in 

the learning area pr es ent a trea tment of the general iza t ion 

pr inc iple (McGeoch and Ir ion , 1952; Os good , 1953; St evens , 

195 1) .  Only a s e lec ted number of exper ime nts , which il lus 

tra te the variety of parame ters of g enera li za t ion and the di

vers ified me thods of s tudying the genera liza tion effec t ,  

w i ll be repor t ed in this s ec t ion . Jenkins ( 1956a ) ,  in a re

c ent trea tme nt of the genera liza t ion ar ea , found tha t a 

large number of exper imenta l findings in the li tera ture can 

be acc ounted for mos t pa rs imonious ly by the pr inc iple of 

s t imulus genera liza tion .  In addit ion , Jenkins a nd his s tu

dents  ( 1956a) have repor ted a number of or iginal exper ime nts 

in whic h the pr inc iple of s t imulus genera l iza tion has been 

more than adequately demons tra t ed. 

In an ear ly exper iment Hovland ( 1937 ) repor ted upon 

the effec ts of vary ing amounts of re infor c ement upon the de

gree of g ene raliza tion of c ond itioned res pons es . Four groups 

of thir ty-two human subj ec ts were g iven ei ght , ten , twenty

four , and for ty-eight pa ired pres enta ti ons of tone and s hoc k .  

I n  extinc tion one half of each group was tes ted on the c ondi• 

ti oning s t imuli and a novel tone . Conditi oned res pons es 

tended to extinguish mor e s low ly follow ing grea ter amount s 

of re inforc ement , but the genera lized res pons es tended to de

c l ine more rapidly dur ing tes ting as the number of reinforc e-
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ments inc reased . This la t t er finding is co ntrary to the r e

sults of several rec ent exper iments (Heyman , 1957; Jenkins , 

Pascal and Wa lker , 1958; Ma rgo lius , 195 5). 

Humphreys (1939) performed an ea rly exper ime nt which 

is closely r e la ted to the present investigat ion . He stud ied 

g eneral iza tion as a func tion of the method of reinforceme nt 

(100 versus 50 per c ent schedules ) by condi tioning a psyc ho• 

ga lvanic r esponse to a tone . Humphreys found tha t  the g en

era liza tion grad ient for the 50 per cent g roup d id no t fall 

off but tha t there was a signif ic ant decline for the 100 per 

c ent gr oup . It should be not ed tha t  only e ight ext inc tion 

tr ia ls w ere given . The sha pe and slope of the curve during 

addit iona l  ext inc t ion tr ia ls might ha ve c ha nged markedly . 

Max and Bernst ein (1955) found tha t when a r esponse to 

one of four synonyms in a list was rewarded , the r esponse to 

the o ther three synonyms was streng thened. 

In an experiment by Brow n , Bilod eau and Bar on (1951) 

subjects were instructed to lif t a finger from a react ion 

key whenever the center l i ght of a row of seven l ights was 

flashed on. After a number of trials to the tra ining st imu

lus , other lights w er e  randomly interspersed with the tra in

ing light . A genera liza ti on grad ient , symmetric a l  about the 

t ra ining st imulus , resulted from a plot of the fa lse reac t ions 

to l ights other tha n  the c enter light . Using a similar ex

per imental se t-up as tha t employed by Brown et a l  (1951), 
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t i on .  
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Ha ll ( 1955 ) ha s s tud ied exper imenta l ext inc tion as a 

func tion of altered s t imulus conditions . Us ing ra ts as s ub• 

j ec ts , he found tha t when phys ical  as pec ts of the s t imulus 

environment pr es ent during tra ining wer e  a ltered dur ing ex

t inc t ion , exper imenta l anima ls extinguished more rapidly 

tha n a c ont r ol group which found the s t imulus s itua t ion the 

same in cond itioning and extinc t ion . 

Ka l is h  and Gut tman ( 1957 ) performed an exper iment to 

explore the pr oblem of the summa tion of s t imulus genera li za 

tion grad ients . Thr ee gr oups o f  pig eons wer e  tra ined to 

pec k at two monoc hroma t ic s t imuli of different wave leng ths . 

The gene�a liza t ion tes t was carr ied out under extinc tion and 

generali za ti on grad ients were obta ined ar ound eac h cond i

t ioned s t imulus for each gr oup , which , in general , res embled 

thos e obta ined after tra ining to a s ing le s timulus . 

Jenkins , Pas cal and Wa lker ( 1958 ) have repor ted on 

two experiments conc erning the effec t of drive leve l dur ing 

c ond it ioning upon the genera liza t ion gradient in ext inc tion . 

Us ing pigeons they found tha t high dr ive subjec t s  s howed s ig

nificantly les s genera liza t ion in ext inc tion than low dr ive 

s ubj ec ts . S inc e the high dr ive group was s i gnificantly s u

per ior to the low dr ive gr oup dur ing performanc e  with no 

s t imulus cha nge , it was c onc luded tha t dr ive tends to inc rea s e  

generaliza t ion by way o f  grea t er res pons e s trength . 
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Us ing rats as Ss Reinhold and P erkins ( 1955) found 

the genera liza tion gradient to be s teeper follow ing par t ia l  

a s  oppos ed t o  c onti nuous reinforc ement . I t  s hould be not ed , 

however , tha t the ir exper iment involved two dimens ions of 

s t imula t ion in c ond itioning; the animals were expos ed to 

tac tua l and visual cues in tra ining and then extinguis hed in 

the pr es enc e  of novel visua l s timula tion . In addit ion , only 

four trials were g iven in  ext inc t ion s ugges ting tha t the re

sulting genera liza t ion grad ients w ere truncated . 

Mar gol ius ( 1955) , us ing rats as 2s , found inc reas es in 

the abs olut e and rela t ive amount s of genera liza t ion as the 

number of training tr ials inc r eas ed . 

Sarnoff a nd Leht iven ( 1 957) s tud ied genera lizat ion on 

a visual-s pa t ia l dimens ion of s imi lar ity in children between 

the ages of s even and tw elve years . The amount of s t imulus 

g enera liza t ion exhibi ted by the young er c hildren was s i g• 

nificantly grea ter than for older childr en . 

Gut tman and Ka lis h  ( 1956) inves t iga ted the hypo thes i s  

that genera li za t ion is  the invers e  of dis c r imina t ion . Pigeons 

w ere tra ined to peck to differ ent wave leng ths . Bidirec 

t �ona l gradi ents were obta ined from mea sures of res pons e 

rate dur ing extinc tion and the grad ient s were f ound to be· of 

a highly c omparable form . There was a tendenc y  for the birds 

exhibit ing the gr ea ter res pons e s treng th in c ond it ioning t o  

s how fla t ter generaliza tion curves i n  acc ordanc e wi th the 
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Jenkins e t  a l  finding s  (1958). 

The relations hi p  between s timulus inte ns ity and s t im

ulus g eneraliza t ion has  been s tud ied by Heyma n (1957). For

ty rats were g iven fif ty tra ining tr ia ls in the i ns trume nta l 

res pons e of a pproac hing and pus hing through a door covered . 

w ith a l ight s timulus pa per; for ty others were s imilarly 

tra ined with a dark s timulus paper . During ext inc t ion each 

of thes e groups was divided into five s ubgroups and tes t ed 

on the tra ining s timulus or on one or four other s t imulus 

pa pers . The results or the experiment are int erpre ted in  

s uppor t  of  a genera liza t ion gradient a long the s timulus in

tens ity c ont inuum for s imple i ns trumenta l  res pons es . 

Through the us e of a pair ed as s oc ia t e  learning tas k 

with huma n S s  She pard (1958a, 1958b) a t tempted to demons tra te  

tha t s t imulus generaliza t ion is an exponent ial decay func t ion 

of psyc holo g ical dis tanc e  be tween s timuli where d is tanc e is 

defined by a s et of metr ic axions . As mor e and more par t ia l

ly re inforc ed tr ials are introduc ed ,  he be lieves tha t the 

g enera liza t ion c urve tend s  to bec ome ·bell s haped . Wic kens 

(19?�) is in agreement w i th Shepard' s pos i tion . I t  should 

be noted tha t Shepard's s tudies dealt w ith t he sha pe of the 

g enera liza tion func t ion in extinc t ion while the pres ent in

ves tiga tion is focus ed upon the s lope of the genera liza t ion 

grad ient . In  fact , a number of inves t igators have s tud i ed 

the sha pe of the g enera liza tion curve , but the wr iter doe s 
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not know about any s tudies sys tema tically and s pec if ica lly 

c ompar ing s lopes of generaliza tion curves for groups condi

t ioned under different schedules of re inforc ement . 

Theory 

The pres ent inves t igation is conc erned with the ef

fec ts of a pplying certain experimental variables in condi

t ioning ( partial reinforc ement ) and in ext inc tion (cue 

change ) . A theor etical trea tment of the problem should of 

fer an explanation of the par tial re inforcement effec t , the 

cue change var iable , and s peculation as to what s hould_re

s ult when the var iables interact . Therefore , the follow ing 

discus s ion w ill arbitrar ily be broken down into thes e three 

broad areas : theoretical pos it ions on the effec ts  of par t ia l  

r e inforcement , expec tati ons when prominent cues are changed 

in the s timulus compound , and hypothes es as to wha t might be 

expected conc erning the effec ts of par t ia l  reinforcement upon 

extinc tion under conditions of s timulus genera liza tion . 

Partial Reinforcement 

The theoret ical pos ition adopted here in regard to the 

par tial re inforc ement effec t is the s imple one of s timulus 

g eneralization or , c onvers ely ,  cue cons tancy . I t  is be lieved 

tha t  cue cons tancy , in combination with the well ac cepted 

principle of reinforc ement , can account for the super ior re

sis tance to ext inction of partial versus cont inuous re inforced 
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groups . The mor e the nonre infor c ed s i tua tion in ex tinc t ion 

res embles the reinforc ed c onditioning s i tuation ,  the grea t er 

the res is tanc e  to ext inc t ion the ha bit will exhibi t .  Jenkins 

(1 956) s tates thi s point very s ucc inc t ly: 

The mor e the cues as s oc iated with a habi t are 
c hang ed , the weaker the ha bit bec omes, and , c onvers e
ly , the mor e c ons tant the cues ar e held , the more 
res pons e  s treng th is ma inta ined . The trans it ion 
from c ondi ti oning. to ext inc t ion after 100 per c ent 
reinforc ement involve s a very abrupt c hange from 
reward for every res pons e to no reward . In the 
par t ia l  re inforc ement c as e , abs enc e  of r eward is  
as s oc iated with c onditioning and the c hang e  from 
r e inforc ement t o  nonr einforc ement is les s abrupt . 

All r e inforc ement theor is ts agree tha t  the s treng th of 

a habit is inc r ea s ed on a re inforc ed tria l a nd decr eas ed on 

a nonre inforc ed trial . This princ iple account s nic ely for 

t he c onditioning data fr om s tudies employing c ont inuous ver 

sus par tial r e inforc ement . From a surfac e re inforc ement 

point of view , a dir ec t rela t ionship be tween the perc entage 

of re inforc ement in c onditioning and res is tanc e t o  ex tinc t ion 

might be made. However, nearly all experiments have yielded 

the oppos ite r es ults . 

Numer ous theore t ical explana tions have been adva nc ed 

to expla in the effec t beg inning with the c ommon s ens e reas on-

ing ( expec ta tion ) explana t ion of H�phr eys (193? ) .  Sheffield 

(1949 , 1950 ) believed tha t following a c onditi oning s er ies 

w i th par tial re inforc ement it is les s likely that  the ons et 

of extinc t ion w ould intr oduc e s t imuli whic h had not been pr es• 

ent in c onditioning when tr ials were ma s s ed .  However , she 
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argued tha t with dis tr ibuted prac tic e  a direc t rela tions hip 

between perc entage of reinforc ement in c ondi tioning and re

s is tanc e to ext inc tion would exis t ,  s inc e in tha t s itua tion 

s t imulus trac es assoc ia ted w ith reinforc ement or nonrein-

forcement would not be effec tive at the be ginning of a sub

s e quent tr ial . Her pos ition has be en labe led a s timulus 

g eneraliza ti on theory but s eems to be a s pec ia l cas e of s t im

ulus genera liza t ion s inc e the s timulus trac e hypothes is is 

incorpora ted . 

We ins tock (1954 ) ha s advanc ed an inter preta tion of the 

part ial re inforc ement effec t in terms of a c ont iguity-inter

ferenc e  pr inc iple . He obs erved tha t on early nonreinforced 

tr ials the ra ts dis played agitated behavior which disappeared 

as  mor e and more nonreinforc ed tr ials were introduc ed .  Es tes 

(1956 ) interprets Weins tock's pos ition by s ta t ing tha t : 

Ac c ord ing· to interferenc e theory , the dec rementa l 
effec ts of a nonreinforc ed tr ia l should be expec ted 
t o  depend on the promptnes s and vigor of loc omotor 
behaviors evoken by nonreinforc ement . If upon re
peated exposure to  nonreinforcement thes e compet ing 
behaviors tend to drop out (habituate ) , then the 
decr emental effec t of nonreinforc ement should tend 
to disappear als o . 

Suc h  an interpreta tion plac es a ra ther s trong·emphas is 

upon observation of "frus trated" anima l behavior in the tes t 

s itua tion .  It is true that human Ss  s ome t imes s how ag i tated 

behavior and obs ervable body movement when under partia l  re

inforc ement , but frequently such behavior is not overt ly ob

s ervable . An acc eptable theory of par t ia l  re inforc ement , it  
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s eems , should apply eas ily to both humans and lower organ

isms . Ano ther example of a limited partia l  reinforc ement 

theory is the one sugges ted by Huls e and S tanley (1956 ) , who 

indicate that par tia l  reinforc ement in tra ining increas es 

res is tanc e to ext inc tion bec aus e the par t ially reinforc ed §s 

have found " s omething to do" in the endbox . Their explana

t ion can hardly be applied to the human popula tion .  

A s i tua tion involving maxima l s timulus generaliza t ion 

(or cue cons tancy ) can als o  be thought of as a cas e of mini

ma l disc r imina t ion . It is not surpris ing , therefore , tha t  

the discrimina tion hypothes is of Bi tterman and his co-workers 

(1953 , 1951 , 1952 ) is s imi lar in some ways to the wr iter's 

theor et ica l pos ition . The disc r imina t ion hypothes is  s ta t es 

that rate of extinc tion is a func tion of the ability of the 

a nima l to dis c r iminate  the trans ition from c onditioning to  

ext inc t ion . Bi tt erman g�es fur ther , however , s ta ting tha t  

greater res istanc e  t o  extinc tion of the partially reinforc ed 

groups cannot be attr ibuted to  s timulus g.eneralization . He 

c ites as evidenc e the fac t  tha t  random ra tio reinforc ement 

res ults in grea ter res is tanc e  to extinc tion than regularly 

alternating reinforc ement . Ac tually , the case of random ver

sus regular reinforc ement sc hedules fits nea t ly into the 

s t imulus generalization hypothes is . Under random r einforce

ment longer runs of non-r e inforc ed tr ials occur making the 

cues in ext inc tion more nearly like the cues  in conditioning 
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and maximum s t imulus genera liza t ion can take plac e .  

A number of hypotheses can be res ta ted i n  the s t imu

lus genera liza t ion framework . For example , Kendler et a l  

(1957 ) trained ra ts i n  a runway s i tua tion und er drive condi

t i ons of hunger and thirs t .  Group I rec eived 100 per c ent 

food re infor c ement; Gr oup II rec eived 50 per c ent food re in

forc ement , a nd Group III  was g iven food reward on 50 per 

c ent of their tr ials and wa ter re inforc ement on the oth er 

ha lf . Dur ing ext inc t ion all  groups were hungry but wa ter 

s a t iated . Group II required mor e trials to extinguish , but 

a s i gnifica nt differenc e  did not appear between Group I and 

I I I . An expla nat ion involving the frac tiona l ant ic ipatory 

goal res pons e conc ept was advanc ed by the writ ers , but the 

pr inc iple of c ue c ons tancy offers a mor e pars imoni ous ex

pla nat ion . The trans i ti on from c ondit ioning to extinc t ion 

pr es ented the sma lles t cue chang e for Group II . It could 

no t be pr ed ic t ed in advanc e whether the cue c hange in ex

t inc tion for Group I (fr om 100 per c ent reinforc ement to zero 

per c ent reinforc ement) would be s ignif icantly different 

from the cue c hange for Group II (fr om food and wa ter re in

forc ement on a lter nat ing tr ia ls to zero per c ent reinforc e

ment) . 

Fr iedes (1957 ) tra ined rats under two schedules of 

re inforc ement and two leve ls of goa l  box s imilar ity . Other 

parame ters w ere s tudied in the exper iment , but it was of 

s pec ia l interes t to the pr es ent inves t igation to not e  tha t 
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a nimals trained under lower sc hedules of reinforc ement and 

tes ted under minimal cue change showed the gr eates t res is t

anc e  to ext inc t ion . Friedes s tates that, "Wha t s eems to be 

needed is a deta iled ana lys is of the res pons es elic i ted by 

eac h type of s t imulus and a car eful delineation of both the 

exc itatory qua lities of tha t  s t imulus and its inhibitory 

susc ept ibilities . "  Aga in , it s eems more pars imonious to ex

pla in the results in the framework of cue cons tancy . Re

s ults from a somewha t s imilar exper iment by Ka tz  (1957 ) can 

be interpre ted in the same manner . 

Rec ent br ief review of the various theoretical pos i

t ions which have been advanc ed to expla in the part ial re in

forc ement effec t are pres ented by Es tes (1956 ) and by Abram 

(1958 ) .  

S t imulus Genera liza t ion 

Although it is true tha t  novel s timula t ion, when in-

troduc ed, s ometimes increas es c erta in behavior, the lit era

ture s e ems to be in rather s tr iking agreement conc erning the 

g enera l effec t of chang ing cues in the s timulus c ompound . 

Shepard (1958a ) s tated that, 

It is now genera lly acknowledged that a res pons e 
c ond iti oned to one s timulus tends also to occur to 
other s t imuli and the ma gnitude of this res pons e 
tendency for any one of thos e s t imuli is governed 
by the dis s imi larity between that s t imulus and the 
s timulus to which the res pons e was or ig inally c ondi -
t ioned . 

· 

This phenomenon has been called genera lizat ion deer e-
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ment . Ther e is cons iderable c ontroversy in the litera tur e 

c onc erning the shape of the generalization func tion in ex

t inct ion (Shepard , 1958a , 1958b ; Wickens , 1954 ) . The pr es 

ent inves t iga ti on , however , is des igned to study the s lope , 

not the shape , of the genera liza tion func t ion . C erta inly 

the shape of the curve should be explored , 
_
but it s eems to 

the wr iter that determining the s lope of the generaliza tion 

gradient follow ing the applic a t ion of var ious parameters in 

c onditioning is of firs t order impor tanc e .  

The C ombination Effec t  

From the framework of cue c ons tancy it is pos s ible to 

predic t  what c ould be expec ted to ha ppen when the partia l  re

inforc ement var iable in c ondit ioning and the cue change vari

able in ext inc tion interact . The higher the frequency of 

r einforc ement in tra ining , the greater the cue c hange from 

c ondit ioning to extinc tion and the fas ter ext inc tion w ill oc 

cur (1950) . It is generally acc epted , and has been empirical

ly demons trated (Hall , 1955 ; Jenkins , 1956a ) ,  that chang ing 

prominent cues in the s timulus compound dur ing ext inct ion 

l eads to fas ter ext inc tion of a learned habit . Therefor e, it 

is reas onable to hypothes ize that lower s chedules of re in

forc ement and fewer cue c hanges will be addit ive in produc ing 

s tronger res is tanc e  to extinc tion , while higher schedules of 

r e inforc ement and more marked cue chang e in ext inc tion will  

be addit ive in  produc ing w eaker res is tanc e to extinc tion of 
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a learned habi t .  



CHAPTER I I  

STATEMENT O F  THE PROBLEM 

Informa t ion nec es sary for the unders tanding of the 

exper imenta l des ign is pres ent ed in this c ha pter. In addi· 

tion ,  further theoretica l c ons idera tions re levant t o  the 

part ia l r einforc ement -genera lization pr oblem is  discus s ed .  

In this s eries or ex per iments , whic h were verba l c on

di tioning tas ks , the dependent var iable was "yes " . The only 

a lterna t ive res pons e was " no" . It  s hould be not ed tha t ex

t inc tion is ac tua lly c ount er c onditioning s inc e " no" is re

inforc ed by the abs enc e  of the re inf orc ing light . Table I 

pres ents a summary of all the exper imenta l des igns. A sum

ma ry of the hypothes es inves t igated is pres ent ed at the end 

or the cha pter . 

Ex per iment I wa s des ig ned t o  s tudy the leve l of 

opera nt res pond ing of the de pendent variable "yes " and was a 

me thodolog ical inves t iga t ion t o  make c ertain tha t  there was 

room for the dependent va riable t o  increas e or dec reas e as a 

result of the exper imental treatment . In Exper iment II , whic h 

was a pilot s tudy prec ed ing the des ig ning of Exper iment III , 

groups of §s were reinf orced under 12 . 5  per c ent and 100 per 

c ent s c hedules . Each r e inf orc ement group was then s plit; 

one sub-gr oup und er each s c hedule of re inf orc ement was ex

t inguis hed under unchang ed s t imulus c ond i t i ons (UC) and one 

sub-gr oup was ext inguis hed under cha nged s t imulus c ondit ions 
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TABLE I 

EXPERIMENTAL DESIGN 

Rein- Cues in Condi• Ex tine• 
Number forc ement Ext inc- tioning tion 

Experiment Group of §s Sc hedules tion Trials Tr ia ls 

I 1 26 Operant Level Det ermina tion 

1 7 12 . 5  uc 48 48 
II 2 6 12 . 5  c 48 48 

� 6 100 uc 48 48 
7 100 c 48 48 

1 7 2 5  uc 72 7.2 
2 7 2 5  MC 72 72 

� 7 2 5  EC 72 72 
7 50 uc 72 72 

III 5 7 50 MC 72 72 
6 7 50 EC 72 72 
7 7 7 5  uc 72 72 
8 7 7 5  MC 72 72 
9 7 7 5  EC 72 72 
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(C ) . In Exper iment III , whic h was an extended re plica t ion 

of Exper iment I I , ?5 , 50 ,  and 25 r efer to the percenta g e  of 

re inforced tria ls in condit ioning . Uncha ng ed ( UC ) , modera te 

cha ng e  (MC ) , and extreme chang e (EC ) refer to the de gree of 

cue change in ext inct ion . The discus s i on which follows be

low refers d irect ly to Exper ime nt III but can be ap pl ied , in 

part , to the pilot s tudy. 

Schedules of Re inforcement 

Thr ee schedules of reinforcement were employed in 

c onditioning in Ex per ime nt III which wa s the ma in inves t iga• 

t ion . Gr oups of S s  were re inforced ?5 , 50 , and 25 per cent 

of the t ime on a pr e-arrang ed random sch edule of reinforce

ment . Evidence from the above-ment ioned pilot s tudy by the 

exper imenter as well as s evera l pr ior exper iments (Es t es and 

S t raughan , 1951f; Lowy , 1956; Weins tock , 1951f) indica t ed tha t  

under thos e s chedules the experimental groups would s eparate 

both in rega rd to the s trength of the res pons e in conditi on

ing and the res is ta nce to ext inct ion of the ha bit. 

A g roup wa s not run under cont inuous re inforceme nt 

s ince Lowy's (1956 ) exper ime nt and the pilot s tudy ind ica ted 

that  Ss under such a schedule g ive a very sma ll number of 

"y es " res pons es in ext inc t ion (from one to three ) .  Obvi ous ly , 

this places a definite limit on the res pons e decrement pos 

s ible under conditions of cue chang e in ext inct ion .  This 
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s tate of affa irs would pos e a real pr obl em s inc e the pr es ent 

definiti on of cue cha ng e  is empirical; a s ignificant dec re

ment in  res is tance to extinc t ion for S s  under chang ed cue 

conditi ons as oppos ed t o  §s under unc ha ng ed c ue c ondit ions . 

Us ing a c ontinuous schedule of r einforc ement with the 

pr es ent appara tus is likely to produce no differ enc e  between 

c hanged and unc ha ng ed groups bec aus e of very ra pid ext inc 

t i on even under uncha nged conditions . Unles s s uch a s ig 

nificant differenc e  i n  res ponding exis ts it  would be mean

ingles s to compare the effec ts of c ont inuous versus other 

schedules of re inforc ement under c onditi ons of s t imulus g en

era liza t ions . It  s hould be not ed tha t  the sma ll abs olut e 

number of "yes " res pons es emi t ted in extinc tion by S s  c on

d i t i oned under a c ont inuous sc hedul e of re infor c ement is , 

pr imarily, a func t ion of the appara tus and verbal c ondition

ing tas k us ed . 

Pr oblem of Cue Chang e 

The maj or problem invo lved in this exper iment was how 

t o  s ys t ema tically c hange cues in the s t imulus compound which 

would cause  a s ig nificant dec rement in res is tanc e  to ext inc 

t ion of the de pendent var iable . The c ha ng e  had to be marked 

enough to caus e a dec rement to res is tanc e to extinc t ion as 

c ompared t o  the unchanged group c onditioned under the s ame 

s c hedule of reinforc ement , and yet the cue c hange c ould no t 
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be s o  marked as to caus e 2s to los e the c onti nuity between 

c onditioning a nd ext inc tion and thereby show immedia te ex

t inc tion . If the c ontinuity were los t 2s would be exp ec ted 

to show c onfusion and/or beg in calling out "yes " and "no" at  

random . In addit ion , whatever change is made in the s t imu

lus compound s hould not caus e a ma rked delay between ac

quis it ion and extinc tion for chang ed groups s inc e a direc t 

c omparison with unchanged groups might los e s ome of its mean

ing . It  w ill be recalled tha t  there is no delay between 

c ondit ioning and extinct ion for the unc ha nged groups . 

Ac tua lly ,  in the pres ent study , det ermining cue change 

was entir ely a ma tter of empir ical obs erva t ion . C oncrete 

as pec ts of the st imulus c ompound were manipula ted in tria l  

runs and those chang es whic h produc ed a c ons istent and s ig

nificant dec rement in res is tanc e to ext inc t ion were s elec ted. 

As Jenkins ( 1956a) points  out , c ertain elements in the s t imu

lus c ompound can be chang ed on an� priori bas is , but the 

ultimate tes t as to whether generalizat ion decrement exists 

lies in the behavior of the organism under s tudy . The exac t 

mechanica l me thod of obta ining moderate and extreme cue c ha nge 

w ill be  elabora ted upon in the follow ing chapter on method

ology . 

The Interac t ion Balanc e 

A balanc e between the effects  of re inforc ement and 
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c ompara tively small different ial effec t of two perc entages 
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of reinforc ement (100 versus ?O per c ent) would probably be 

c ompletely was hed out by a radic a l  cue cha nge in ext inc tion .  

Pr esumably , ext inc t ion would b� quite ra pid and a differen

t ia l  effec t from the two sc hedules of r e inforc ement would 

not emerg e .  In the limit ing cas e of a very rad ic a l  cue 

chang e , respons es in ext inction would not oc cur ; insuff ic ient 

c onditioning cues would be pr es ent in extinc t ion to elic it 

the res ponse regardles s of the schedule of re inforcement . 

On the other hand , external cue c hang e  in extinction 

might be so  minima l as to exert no influenc e on the dif

ferential res is tanc e to ext inc tion of two very different 

(for example, 100 versus 12 .? per cent) schedules of re in

forc ement . External cue c ha nge mus t be manipula ted in such 

a way tha t , in ext inc t ion , the dependent var iable is c ut 

back but not curta iled too extreme ly . Only under such con

di tions , es tablished by tr ia l  and error, can a meaningful 

c ompari son be made as to the extent of gene raliza t ion of a 

respons e ac quired under different schedules of reinforc ement . 

C onditioning Criteria 

The c onditioning proc edur e  her e is of the probability 

variety for S s  on a partial sc hedule of reinforc ement . Sub

jec ts on a low par tial schedule do not c ondition to a criter i-
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on but , on the average ,  are expected to s ettle down to re

s ponding in condi tioning at  a ra te comparable to the number 

of reinforcements adminis tered . This effect ha s fre quent ly 

been demons trated (Es tes and Straughan , 1954; Jenkins and 

S tanley , 1950; Lowy , 1956) . Es tes (1957) , in a recent ar

ticle , ci tes references and expands upon this phenomenon . 

In this exper iment , Ss cond it ioned under a 75 per cent sched 

ule of r e inforcement were expect ed to ca ll out "yes " appr ox

ima tely three-quarters of the time during acquis it ion .  In 

a s imilar  manner , S s  under 50 and 25 per cent schedules of 

re inforcement w ould be expected to ca ll out "yes "  one-ha lf 

and one-quarter of the time , res pectively . This " pr obability 

ma tchingt' cons equence of reinforcement was expected to show 

up most  prominently in the la s t  twenty-four cond it ioning 

tria ls . A run of fifteen "yes " r es pons es was s elect ed as 

the criterion of condit ioning for the 100 per cent groups 

s ince Ss under cont inuous re inforcement can be expected t o  

condition t o  a criter ion . Even though a condit ioning cr i

terion was employed, 100 per cent groups were g iven the same 

number of conditioning tria ls received by the part ial groups . 

Extinct ion Measur es 

S ince in this problem the major focus was upon ex

t inc tion behavior , the measurement of res is tance to ext inc• 

tion was of for emos t importance . Two such measur es were 
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c onc entra ted upon in this �tudy : (1 ) the obvious method of 

c ount ing the number of t imes the dependent var iable was e

mi tted after the c es sa tion of re inforc ement in a s et number 

of tr ia ls (72), and (2 ) the us e of an extinc t ion criter ion . 

Thi s la tter measure was s hown to be s ensitive to the part ia l  

re inforc ement effec t by Kanfer (19?�) and us ed to advantage 

in an exper iment by Lowy (1956 ) . This measure is  needed 

s inc e , al though a very weak habit may be built in under low 

sc hedules of reinforc ement , a great  number of ext inc tion 

tr ia ls may be required to c ompletely ext inguish the habit . 

Subjec ts c onditioned und er a low schedule of reinforc ement 

may emit  only a few res pons es in extinc t ion but thes e may be 

widely distributed, and not meet the extinc tion c riter ion . 

·A "yes" res pons e followed by fifteen c onsecut ive " no" re• 

s pons es was the c rit erion of extinc tion dec ided upon . This  

figure was  s elec ted as adequate  s inc e it  had been found 
·
that  

§.s rarely gave as many as  e ight consecut ive "yes " or  "no" 

res pons es in conditioning even when acquis iti on took plac e at 

a low (12 .5 per c ent) s chedule of reinforc ement . 

Hypothes es 

1 .  An invers e  rela tions hip will exis t between perc ent 

age  of re inforc ement in c onditionin� and res is tanc e  to ex

t inc tion . 

2 . Cha nging cues of empir ic ally det ermined impor tance  
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decreas es  res is tanc e t o  ext inc t ion for a ll groups . 

3. Under c ondit ions of s t imulus g enera lizat ion the in

vers e rela t i onship hypothes ized between perc entag e  of re in

forc ement in c onditioning and res is tanc e  t o  extinc t ion w i ll 

c ont inue to hold . 

4. An invers e relationship w ill exi s t  between perc ent

a g e  of re inforc ement in c ond i t ioning and ext ent of g enera li

za t ion in extinc t ion . 



CHAPTER III  

METHODOLOGY 

The proc edure employed is bas ed on Lowy1s exper iment 

(1956 ) which in turn is bas ed on an inves t iga tion by Humph

reys (1939 ) .  It  was nec es sary to c ons iderably modify the 

apparatus fr om that employed by either inves tigator in order 

to make poss ible an external cue change in extinc t ion as  ex

pla ined in the prec eding cha pter . 

Appara tus 

The a ppara tus us ed was an originai piec e of equipment 

c ons is t ing of : ( 1 )  a plywood board (36" x 18 " x 3/4" )  with 

five 10 wa tt  light s evenly s pac ed along the board fac ing S s , 

and (2 ) a guard board (36" x 12" x 3Jlt." ) whic h hid from Ss '  

view the light switch c ontrols and two manually opera ted buz

zers. The lights were each turned on by a s epa rat e  swi tch. 

A mas ter switch c ontrolled all lights s imultaneous ly . The 

tw o buzzers made radically and discriminately different s ounds . 

When in us e the a ppara tus was plac ed on a table thir ty inches 

high and plugg ed into a wall s ocket for the elec trical  power 

s ourc e . The equipment was pa inted a flat gray . Subjec ts 

were seated in a s traight chair s ix feet from the apparatus 

and c onfronted in the exper imental s ituation with a row or 

five lights behind which a guard board prevented them from 
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observing the experimenter's manipula t ions . 

A tria l  c ons is ted of : (1) the sound ing of the r eady 

s i gna l (buzzer ) by the exper imenter, (2) 2s gue s s  as to 

whether or not the c ent er light would c ome on , and (3 ) the 

pres enta tion of reinforc ement in the form of turning on the 

light if reinforc ement was ca lled for on tha t trial . The 

intra-trial interva l  was governed to s ome extent by 2's 

s peed of res ponding whe n the ready s igna l  was s ounded but 

s eldom exc eeded two or three s econds . On trials to be re-

warded reinforc ement followed the res pons es as s oon as the 

exper imenter c ould manipula te the light sw itch.  This re

sulted in a pproxima tely a .5  s ec ond delay which is in keep• 

ing with exper imenta l evidenc e (Stevens, 1951) support ing 

the efficacy of immedia te reinforc ement in s tamping out 

behavior . The inter-tria l int erva l  was approxima tely five 

s econds . 

Pr oc edur e 

Exper iment I 

The S s  were brought individually into the exper imental 

room and read the follow ing instruc tions : 

This exper iment is divid ed into thr ee parts . In 
the fir s t  part  I am going to s ound a buzzer like this 
(demons tra tion ) . Each t ime the buzzer s ounds you 
are to call out "yes " or "no" . It  does not ma tter 
whe ther you say "yes" or "no" as long as you say 
one or the other each t ime the buzzer s ounds. 

The 2s were g iven 2� operant tr ia ls . 
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Exper iment I I  

Th e s ame §s us ed in Exper iment I w e r e  employed i n  Ex

per iment I I . At the beg inning of the experime nt �s wer e  

r ead the follow ing direc t ions : 

I am go ing to sound a buzzer like thi s (demons tra 
t ion ) . Eac h t ime the buz zer s ounds you ar e go i�g to 
gues s whether or not the c ent er light will come on . 
If you think i t  will c ome on call out "yes " . If you 
don ' t think it w ill c ome on call out " no " . Some
t imes the c ent er li ght will c ome on and s omet imes 
i t  w i ll no t .  If you ·gues s " yes " when the buzzer 
s ounds and the c enter l i ght does c ome on , this s how s 
you a r e  r i ght . On the other hand , if you gues s no 
and the c enter li ght does no t c ome on th is a ls o  
means you are r ight . ( Demons tra t ion) 

Your� j ob is to see if the c enter li ght and the 
buz zer fol low any s or t  of pa tt ern . They may and they 
may no t . Try to g e t  as ma ny of your gues s es r ight 
a s  pos s ible . Remember , you are to c a l l  out " yes " 
or " no" every time the buzzer sound s . C ont inue un
t il I t e ll you to s t op .  Do you have a ny ques t ions ? 
I w il l  not be able to a nswer any que s t ions after w e  
be g in . 

Mime ographed data sheets were drawn up in advanc e of 

t e s t ing ident ifying the var ia ble ra t i o  s c hedule of reinforc e 

ment to be us ed (100 and 12 . 5  per c ent ) and the s p ec ific 

tr ials whieh were to be reinfor c ed . In add it ion , the cue 

chang e c ond i t ion (UC and C ) was rec orded on eac h �· s da ta 

s hee t . As 2s arr ived for t es t ing they wer e as s igned a l

terna tely to the experimenta l groups . The 2 ' s res pons es , a 

"Y" for yes and an "N" for no , were rec orded on each of for ty-

e i ght c ond i t ioning and forty-eight ext inc t ion tr ia ls . S pon

taneous verba l i za t ions · were a ls o  rec orded . Ha lf of the Ss 

in the 100 per c ent group w ere ext inguis hed under unc ha ng ed 
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cue (UC ) c onditions and half w ere ext inguished under c hang ed 

cue (C ) c ond itions . For the chang ed group the lights tha t 

had been on in c onditi oning were turned off and the s ec ond 

buzzer was us ed as  the ready s ignal . After the ses s ion each 

S was asked to  tell the examiner what he thought the experi 

ment was about , wha t he thought it meant when the c ent er 

light fa iled to c ome on dur ing the las t  part of the tes t , 

and for the cue change groups , wha t it meant to them when 

the buzzer changed and the lights  went out dur ing the ex

periment . 

Exper iment I II 

The 2s were brought into the exper imenta l room and 

were read the same ins truc t ions as wer e g iven to  �s in Ex

periment I I . Seventy-two c onditioning trials were given a ll 

2s under their res pective sc hedules or reinforc ement (75 , 50 ,  

and 25 per c ent ) . This end ed the c onditioning s eries for 

each � .  Seventy-two extinc tion tr ials , dur ing which no r e 

inforc ement was g iven , followed w ithout a paus e . Between 

c onditioning and extinc t ion the mas ter switch was us ed to 

turn off all four l ights , two on each s ide of the cond i ti oned 

s t imulus , for §s extinguished under modera te cue cha ng e . The 

reinforc ing s t imulus , of cours e ,  was never turned on during 

extinct ion . The same buzzer employed as a ready s igna l  dur ing 

c onditioning was s ounded during ext inc t ion for th is group . 

For S s  ext inguished under extreme cue chang e  the s ec ond buzzer 
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was then employed as a ready s i gnal , but in th is ins tanc e  

the li ght s rema ined on. Subjec ts extinguis hed under c ond i

t ions of cue cha nge charac t eris t ic ally paus ed for s everal 

s ec onds between their res pons e and the firs t ready s i gnal in 

the extinc t i on s eries . It is of interes t to note  that Dember 

(1957 ) al s o  found a rela ti onship between leng th of dec is ion 

t ime a nd degree of cue cha nge . If the paus e exc eeded a p-

- proxima tely ten s ec onds the experiment er s ounded the ready 

s i gnal a s ec ond time . If a t  tha t  t ime � asked a ques tion or 

fa iled to res pond the exper imenter made the foll ow ing s tand

ard c omment: "Remember , whe n  I s ound the buzzer call out 

" yes " or " no" . 

Subj ec ts Us ed in Exper iments I and II 

Subjec ts were volunteers fr om intr oduc t ory psychology 

c our s es at the Univers ity of Alabama dur ing Dec ember , 1957 , 

and January , 1958 .  Al though thirty-s ix 2s repor ted , a t ot al 

of only twenty-s ix were used in the f ina l pilo t experiment . 

One S was el imina ted becaus e of a mechanic al fa ilure , one had 

been us ed in  a pr ior , s imilar exper iment , two were s ac r ific ed 

trying out alt ernate direc t ions , and one 2 in the 100 per 

c ent group fa iled to c ondit ion . S ome ques ti on might be 

rais ed about dis c arding the follow ing four 2s s o  the ra t ion

ale for the ir exclus ion will be explained for each .  

TW o  §s , c ondit ioned under 100 per c ent reinfo�c ement , 

emi tt ed twenty-one and el even "yes " res pons es res pec t ively 
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in ext inc tion.  This is very deviant extinc t ion behavior 

c ompared to the o ther 100 per c ent Ss in this experiment 

where the range is from 0·3 "yes" res pons es . A s imilar nar

row rang e  for the 100 per c ent Ss is repor ted by Lowy ( 1956 ) . 

Thes e two S s  were ques ti oned after the ext inc tion s er ies . 

The 100 UC � s tated she forgot the ins truc t ions and was 

" j ust  guess ing" . The 100 C S s tated that s he thought the 

exper iment was over after the lights went out and after that 

s he had gue s s ed .  

The rema ining two discarded §s were in the 12 . 5  changed 

group . One emitted twenty- three and the other s event een 

"yes" r es pons es in extinction .  Their behavior pa tt erns sug

ges ted gues s ing . Upon ques tioning one s ta t ed that he  thought 

the exper iment was over whe n the light s went out and tha t  he 

was saying "the f irs t thing that came to mind" . The other § 

interrupted the exper iment inquir ing , " Is this the same ex

periment with the light or the one befor e ?" ( opera nt cond i

tioning ) .  In  summary , four �s who c onditi oned were dis • 

ca rded for the reas ons s pelled out above . Three of these  

were extinguished under cond it ions of s timulus g enera liza 

t ion .  TWenty-e ight per c ent of the �s who reported for Ex

per iment II were not inc luded in the final da ta . 

Subjec ts  Used in  Exper iment III  

Only females were  us ed in  Experiment I I I  s inc e in

s pec t ion of the raw da ta in the pilot s tudy sugges ted tha t 
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they would follow ins truc ti ons more c los e ly .  I t  was be

lieved tha t  this would r educ e performa nc e  var ia bility w ithin 

exper imenta l gr oups . S ixty-three Ss were inc luded in the 

da ta repor t ed from Exper iment I I I . Nine other Ss  were re

jec t ed . As happened in Exper iment I I , many of the £s s eemed 

t o  be dis turbed whe n  a c ue c hang e  pr ec eded ext inc t ion . Of 

the nine Ss rejec ted , eight were ext inguished und er either 

"modera te"  or " extr eme" cue chang e .  One 2 f:rankly admi tted 

tha t  she " pa nicked and began mak ing up number s " . The other 

s even Ss showed a s t ereotyped pa ttern of res pond ing in ex

t inc t ion , w ith the dependent var iable fa iling to drop out 

after s eventy-two res pons es . Upon que s ti oning i t  was d is

covered tha t thes e ind ividua ls were res pond ing t o  a pa ttern 

they had s et t led upon dur ing c onditioning and were obvious ly 

no t follow ing ins truc tions . The ninth § ,  the only ind ividua l 

rejec t ed who was ext inguis hed under condit ions of no cue 

cha nge , was disc arded bec aus e she fa i led to follow ins truc 

t ions . She gave a ll " yes " res pons es in extinc t ion , s ta t ing 

tha t  she be lieved tha t "yes " wa s the "r ight res pons e " . Four

t een per c ent of the §s who reported for Exper iment I I I  were 

not inc luded in the fina l  data . 



CHAPTER IV 

RESULTS 

Introduc tion 

This experiment was des igned primarily for the us e of 

non-parame tr ic s tatis tics . When groups are sma ll ,  non-para 

me tric s ta t i s tics are mor e eas ily applied tha n  parametric 

techniques and offer the addit ional advantage of making few er 

underlying as sumptions . For example , homogeneity of varianc e  

i s  not a requirement when non-parametric t echniques a r e  em• 

ployed . An Fmax tes t  on the errors in ext inc tion da ta in 

Experiment II yields varianc es of . 5  for the 100 C group and 

40 .6  for the 12 . 5  UC group . This results in an Fmax of 8 1 . 2  

whic h i s  much greater tha n the Fmax of 2 5 . 0 required t o  demon

s trate het er ogene ity of varianc e  at the . 01 level . 

Although mos t of the data pr es ented in this chapt er 

exhibits obvious heterog ene ity of varianc e ,  some sub-experi

ments c ould have been ana lyzed by parametr ic techniques . The 

da ta were c ons is t ent ly analyzed by non-parame tric s tatis t ic s , 

however , s inc e it was believed tha t  adequate  informa tion 

c ould be obta ined by this technique . In addition ,  the same 

g eneral s tatis t ical trea tment , whe never pos s ible , promotes 

better organi za tion and und ers tanding of the data. An ex

c eption t o  this genera l us e of non-parametr ic s tatis t ic s  be

came nec es sary when the interac t ion eff ec ts  of partia l  re in-
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forc ement a nd genera lizat ion were analyzed . C omplex a naly

s is of va r ianc e  techniques (hereafter anova ) , a normal-c urve 

s tatis t ic , wer e employed for that  pur pos e .  Al l other s ta 

t is t ic s  us ed were non-parametric . 

The Wilc oxon-Mann-Whitney T tes t (her eaft er W-M-W ) 

for two inde pend ent samples was us ed whenever two inde pend

ent groups were be ing c ompared ; the Fishers -Ya tes Exac t Tes t 

(her eaft er F •Y )  was us ed when a measure of c ons is tenc y of 

effec t between two groups was appropr iate ; and the Krus ka ll

Wa llis Tes t  (her eafter xfi> wa s us ed for the s i ng le c la s s ifi•  

cat ion ana lys is of varianc e for independent groups . In  the 

c a s e of non-overlapping dis tr ibut ions a permuta t ions tes t of 

two s ets of event s was employed . The tables s et up by Jenkins 

(1 956b ) wer e us ed to obtain the pr obability (her eafter P)  

va lues re por ted in this chapter . Where results were in  l ine 

with pr ed ic t ions and the s ta t is tical tr ea tme nt permit ted , 

one-s ided P va lue s wer e  repor t ed . 

S inc e  Exper iment I was merely de s ig ned to s tudy the 

operant leve l of "yes " res pond ing in a two res pons e choic e 

s i tua tion , no meas ure of c ond itioning or ext inc t ion was in

volved . The number of "yes " res pons es in  the las t  twenty

four tr ia ls was the meas ur e  of c ondi tioning in Exper iments 

II a nd I I I . Two measures of res is tanc e to ext inc ti on were 

us ed ; the tota l number of "yes " res pons es in extinc t ion and 

the ext inc t ion cri ter ion . The rationa le for inc luding the 

la tter meas ur ement is dis c us s ed in Cha pter I I . Summary data 



are pr es ent ed in the tables in this cha pter . Raw da ta for 

Exper iments II and III  are pr es ent ed in the a ppend ix . 

Exper iment I 
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Table I I  pres ents the o perant condit ioni ng data for 

each of twenty-s ix §s . Each S was given twenty-four tr ia ls . 

The dependent variable "yes " was emi tted an average of 58 per 

c ent of the time wi th a range fr om 38 to 92 per c ent . The 

pr obability of g e t t ing s uc h  a dis tr ibut ion , us ing the bi

nomia l expans ion , is . 025 .  This finding s ug g es ts tha t the 

popula tion sampled has a bias for res pond ing "yes " mor e often 

than " no" in a free res pond ing s itua t ion . Lowy (1956 ) re

por ts s imilar findings . The purpos e of this experiment was 

to make c er tain tha t there was room for the dependent va r i 

able "yes " to increas e or dec rease  a s  a result of the ex

per imental treatment , an exper imenta l des ig n c ons iderat ion 

whic h has been po int ed out by Jenkins ( 1956a ) . With the pos 

s ible exc ept ion of the s econd § ,  examinat ion of Table II  in

dica tes tha t  all §s have room to inc reas e or dec rease  the ir 

level of res pond ing to the dependent va riable pr ior to ap

plic a t ion of the exper ime ntal trea tment . The twenty-s ix S s  

gave an averag e o f  5 . 3  c ons ec ut ive "yes " r es pons e s . Only 

one S gave over fifteen c ons ec ut ive "yes " res pons es .  A 

ques tion c ould be ra is ed as to whether there is any direc t 

rela t ions hip be twee n opera nt res pond ing and subs equent c ondi •  



Ss 

1 
2 

� 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15'  
16 
17 
18 
19 
20 
21 
2 2  

�� 
2 5 
26 

Mean 
Median 

TABLE I I  

SUMMARY TABLE OF THE OPERANT CONDITIONING 
DATA FOR §s IN EXPERIMENT I 
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Number of Yes Per C ent Yes 
Res pons es 1-24 Res pons es 

14 • 58 
22 . 92 
14 • 58 
14 • 58 
14 • 58 
14 • 58 
13 . 54  
13 . 54  
1 9  . 79 
17 . 71 
11 . 46 
14 • 58 
16 . 67 
12 • 50 
12 • 50 
14 . 58 
12 . 50 
13 . 54 
1 5'  .62 
12 . 50 
12 . 50 
12 . 50 

9 . 38 
14 . 58 
13 . 54  
18 - 75 

13 . 96 . 58 
14 . 00 • 58 
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t ioning and ext inc t ion . Under very s imilar  exper imental 

c onditions Lowy ( 1956 ) reports a lack of c orrelation between 

level of operant res pond ing and level of " yes " res pond ing in 

conditioning and extinc t ion .  

I n  add it ion , ins pec t ion of the condit ioning da ta in 

Table I I I  and Table IV , which was obta ined from Ss  us ed in 

Expe� iment I I , c learly s hows the over -r iding effec t of the 

experimental trea tment as oppos ed to any d ifferenc e  in oper 

ant level of res ponding . Neither measur e  of conditioning 

shows overla p  between the 12 . 5  per c ent and the 100 per c ent 

groups ; the 100 per cent §.s emitted dec is ive ly more "yes " 

res pons es . The extinction data in Table V again show a l

mos t no over la p  in the number of "yes " res pons e� emi tted , 

but the groups ha ve sw itched pos it ions and the 12 . 5  per cent 

S s  show a muc h higher ra te of "yes " res ponding . The s trength 

of res ponding in the pres ent operant condi ti oning s ituation 

appears to have no s ignif ic ant differentia l  effec t upon the 

c onditioning and ext inc t ion behavior of the different ia l ex

per imenta l groups . 

Experiment I I  

C ondit ioning 

S ubjec ts under low levels of partial reinforc ement 

cannot be expec ted to c ondition to a criter ion (Kanfer , 1954 ) . 

Referenc e  to  Table II I indica tes that in the las t twenty-four 



Condition 

12 . 5  
Unchanged 

Mean 
Med ian 

12 . 5 
C hang ed 

Mean 
Med ian 

TABLE I II 

SUMMARY TABLE OF CONDITI ONING DATA FOR 
THE 12 . 5  PER CENT GROUPS 

IN EXPER IMENT II 

Per Cent 
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Yes Res pons es Yes Re�ons es Yes Res pons es 
§s 1-48 25 8 25-48 

1 15  6 .2 5 
2 17 6 . 2 5  
3 10 3 . 13 
4 16 3 . 13 
5 19 8 - 33 
6 22 10 .42 
7 1 5  16 . 67 

16 . 3 7 .4 . 31 
16 .0  6 . 0  . 2 5  

1 17 5 . 21  
2 17 6 . 2 5 

� 
10 1 . 04  
17 6 . 2 5  

5 10 1 . 04  
6 17 5 . 21 

14 . 6  4 . 0 . 17 
1? . 0  5 . 0  . 21  



C ondition 

100 
Unc hanged 

Mean 
Median 

100 
Changed 

Mean 
Med ian 

TABLE IV 

SUMMARY TABLE OF CONDITI ONING DATA FOR 
THE 100 PER CENT GROUPS 

IN EXPERIMENT II  
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Yes Res�onses Yes Re�ons es Conditioning 
Ss 1- 8 2 5'  8 Criterion 

1 43 24 12 
2 4 5'  24 5' 
3 44 24 9 
4 43 24 10 
5' 43 24 14 
6 46 24 4 

44 . 0  24 . 0  9 . 0  
43 . 5' 24 . 0  9 . 5' 

1 43 24 11 
2 41 23 16 
3 48 24 1 
4 47 24 3 

l 44 24 8 
4 5'  24 6 

7 47 24 9 

4 5 . 0  23 . 8  7 . 7  
45 . 0  24 . 0  8 . 0 



Yes 
1-48 

Mean 
Med ian 

Ext inc t ion 
Cr iterion 

Mean 
Med ian 

TABLE V 

A COMPARISON OF GENERALIZATION FOR 
TWO DEGREES OF RE INFORCEMENT 

§.s 100 uc 100 c 12 .5 uc 

1 1 1 17 
2 3 2 7 
3 3 1 3 
4 2 2 7 
5 1 1 12 
6 2 1 20 
7 0 23 

2 . 0 1 . 1  12 .7  
2 .0 1 . 0 12 . 0  

1 2 2 47 
2 4 2 37 
3 4 2 11 
4 3 3 40 

g 
2 2 47 
3 2 37 

7 1 43 

3 .0 2 .0 37 .4  
3 . 0 2 . 0 40 . 0  

12 . 5  c 

8 
9 
3 
6 
5 
5 

6 . 0 
5 . 5 

36 
30 
11 
24 
3 ? 
36 

28 . 7  
32 . 5  
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c onditioning tr ia ls the 12 . 5 per c ent 2s em it ted a median of 

s ix res pons es with a rang e from one t o  s ixt een . The med ia n 

perc entag e of "ye s "  res pond ing is twenty-f ive . This is s ome • 

what out of line with the predic ti on tha t groups under a 

12 . 5  per c ent schedule of reinforc ement would s ettle down 

to  a matc hing ra te of emitt ing 12 . 5 per c ent "yes " res ponses . 

A cas e c ould be made for discarding 2s s ix and s even in the 

12 . 5  UC group becaus e of their high ra te of "yes " respond ing 

in c ondi tioning . They were inc luded , however , s inc e their 

res ponding in ext inc tion did not appear deviant . 

The 100 per c ent gs conditioned very rapidly . Table 

IV shows tha t  all §s met the conditioning c riterion ( the 

f ir s t  "yes " res pons e followed by fourteen "yes " res pons es ) 

by the s ixteenth res pons e with a median of nine and a rang e 

from one to s ixteen res pons es . One S emitted a s ing le "no" 
-

res pons e after the eight eenth c onditioning tria l ,  and dur ing 

the las t  twenty-four tria ls only this § fa iled to  emit 100 

per c ent "yes " res pons es . There is no overlap between the 

100 per c ent and the 12 . 5  per c ent groups and no s tatis tical  

trea tment is  ne eded to s how tha t  these groups are  radically 

and s ignif icant ly different . The conditioning results are 

well in line with the literature c onc erning par t ial versus 

c ontinuous reinforc ement (Jenkins and Stanley , 1950) . Dif

ferenc es were not s ignificant between the two sub-groups 

under 12 . 5  per c ent re inforc ement or between the two sub

groups under 100 per c ent re inforc ement . 



Extinction 

In this exper iment the focus was pr imari ly upon ex

tinc t ion res ults . Therefore , each group is compared with 

every other group . The summary ext inc t ion da ta for a ll 

groups are shown in  Table v .  One-s ided pr obabilit ies re

s ult ing from c omparisons of a ll hypothes ized group differ 

enc es in extinc tion are pres ented in Table VI . 

(B ) 12 .5 UC versus 100 uc . Referenc e to Table VI 

r evea ls that thes e dis tribut ions over la p by only one cas e 

when res is ta nc e  to ext inc t ion is measured by the number of 

"yes " r es pons es during extinction . The W-M-W yi elds a P 

value of . 02 5 and the F-Y yields a P value of . 05 .  On the 

ext inction criterion measur e  the dis tr ibut ions do not over

lap ,  and the P va lue is . 0006 on a permuta tion bas is . The 

hypothes ized super iority of part ia l  versus cont inuous re

inforcement is supported by the data . 

(b ) 12 .5 versus 100 c .  Ther e is  no overlap on either 

measure of res is tanc e  to extinc t ion and the probability on 

a permuta t ion bas is is . 0006 for each criterion .  

(c ) 12 . 5 UC versus 12 . 5  c .  An F-Y treatment of this 

da ta yields a P va lue s ig nificant at  the . 05 level for the 

number of "yes " res pons es in ext inc t ion but the ext inc t ion 

criter ion was not s ignificant . The W-M-W fa ils to yield 

s ignif icanc e  on either measure pr inc ipally becaus e of one 

very deviant cas e. 

(d ) 12 . 5  C versus 100 UC . The F•Y tes t yields a P 



Tes t 

F -Y 

W-M-
w 

lf-8 

TABLE VI 

ONE-S IDED PROBABILI TIES RESULTING FROM COMPARISONS 
OF HYPOTHES I ZED GROUP DIFFERENCES IN 

EXTINCTION IN EXPERIMENT I I  

C om:E!r is on 

12 . 5  uc 
12 . 5  uc 
12 . 5  uc 
12 . 5  c 
12 . 5  c 

100 uc 

12 . 5  uc 
12 . 5'  uc 
12 . 5  uc 
12 . 5  c 
12 . 5  c 

100 uc 

vs . 100 uc 
vs . 100 c 
vs . 12 . 5  c 
vs . 100 uc 
vs . 100 c 
vs . 100 c 

vs . 100 uc 
vs . 100 c 
vs . 12 . 5'  c 
vs . 100 uc 
vs . 100 c 
vs . 100 c 

Measures of Res is tanc e to Extinc t ion 
Yes 1::I+B C r i ter ion 

. 05' . 0006 * 
. 0003 * . 0003 * 

. 05 N . S .  
. 008 . 001* 

. 0006 * . 0006 * 
. 17 . 17 

. 02 5  . 00 5* 

. 00 5* . 005* 
N . S . N . S . 
. 005* . 005* 
. 005* . 005* 

. 10 . 10 

* Indica tes non-overla pping groups 
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va lue s ignif icant at  the . 001 level for the number of "yes " 

res pons es in ext inc t ion and . 008 for the ext inc tion c r i ter i

on . The W -M-W yields a P va lue of . 005 for both measures . 

The 12 . 5  C Ss  are super ior to the 100 UC S s . 

( e )  12 . 5  C versus 100 c .  This i s  the c ruc ial c om

par i s on in which groups und er different s c hedules of rein

forc ement were ext inguis hed under c ondi t ions of cue chang e .  

Examina tion of thes e groups in Table V ind ic a tes no over la p  

o n  e i ther measure of res is tanc e  t o  ext inc t ion, and the P 

va lue on a permutat ions bas is i s  . 0006 . 

( f )  100 UC versus 100 c .  An a nalys is of this da ta 

yie lds an F -Y P va lue of . 10 for both measures in ext inc t ion . 

A W-M-W P va lue of . 17 was found for both ext inc t ion mea s -

ures . 

Fur ther s ta t is t ic a l  ana lys is or Exp eriment I I , s uc h  

as an ana lys is of int erac t ion effec ts, was not a ttem pted 

s inc e it was obvious tha t c ertain cha nges  should be made in 

the experimenta l des ign befor e s uch an ana lys is would be 

meaningful . For example , the 12 . 5  S s  had to be s ubjec t ed t o  

more c ond itioning tria ls s inc e they fa i led t o  s et tle down t o  

a 12 . 5  level o f  "yes " res pond ing under the c ond it ions o f  Ex

per iment I I . I t  was a ls o  apparent tha t  more extinc t ion 

trials should be run s inc e only one 2 in the 12 . 5  UC group 

reac hed the ext inc tion c r i t erion . 
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Exper iment III  

C onditioning 

A summary of the c onditioning data is shown in Table 

VI I and Table VII I . The total number and percentag e of 

"yes " res pons es is pres ented for each S in Table VII . It 

should be noted that in this exper iment , as  oppos ed to  Ex

periment' II , Ss t ended to emit "yes " res pons es in c ondi

t ioning at  a ra te very clos ely c orres ponding to their par 

t icular sc hedule of reinforc ement . Aga in the effec t was ex

pec ted to emerge late  in ext inc t ion ; i . e . , the las t twenty

four conditi oning tr ia ls . Table VIII  reveals tha t  in the 

las t tw enty-four trials the 25 per cent Ss emit ted "yes " an 

average of 28 per c ent of the tr ials w ith a rang e  from 17 to 

54 per c ent . Subjec ts in the 50 per c ent group responded 

with the dependent var iable , on the average , 56 per c ent of 

the time with a rang e  from 38 to 79 per c ent . In the 75 per 

c ent groups the average perc entage  of "yes " respons e was 76 

with a rang e  from 62 to 88 per c ent . As in Exper iment II , a 

cas e could be made· for disc arding a few of the Ss  who s eemed 

to c ondi tion under a higher schedule of re inforc ement than 

the one to  whic h they were ac tua lly expos ed . They w ere in

c luded , however , s ince their res ponding in extinc tion was 

not deviant . xfi s tat is t ics were run to  c ompare the s trength 

of res ponding of the thr ee reinforc ement groups in c ondi

t ioning . The P va lue obtained was les s than . 001 both for 



§.s 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  

Mean 

TABLE VII 

SUMMARY TABLE OF ALL SEVENTY-TWO CONDITIONING 
TRIALS FOR Ss  IN EXPERIMENT I I I . THE 

NUMBER AND PERCENTAGE OF YES 
RESPONSES ARE PRESENTED 

51 

�2 Per C ent GrouE 20 Per C ent GrOUE Zi Per C ent GrouE 
Number Per C ent Number Per C ent Number Per C ent 

27 . 38 42 . 58 50 . 69 
15  . 2 1  33 .46 47 . 6 5  
19 . 26 41 . 57 51 . 71 
21 . 2 9 46 . 64 44 . 6 1  
29 .40 3 5 .49 39 . 54 
27 . 38 35 .49 3 9  . 54 
23 . 32 40 • 56 56 . 78 
3 5 .49 40 . 56 48 . 67 
23 . 32 37 . 51 43 . 60 
17 . 24 37 • 51 50 . 69 
21 . 29 3 5 .49 50 . 6 9 
20 . 28 39 . 54  42 • 58 
26 . 36 44 . 6 1  51 . 71 
18 . 2 5  29 . 40 38 • 53 
27 . 38 40 • 56 45 . 62 
17 . 24 3 9 . 54- 51 . 71  
20 . 28 45  .62 53 . 74 
22 . 3 1 45  . 62 53 . 74 
37 . 51 3 1  . 43 50 . 69 
20 . 28 43 . 60 44 . 61 
17 . 24 41 . 57 45 . 62 

22 . 9 . 32 38 . 9 . 54 47 . 1  . 6 5  
Median 

21 . 0  . 29 40 .0  . 56 48 . 0  . 67 



2S 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  

Mean 

TABLE VI II  

SUMMARY TABLE OF  THE LAST TWENTY-FOUR CONDITIONING 
TRIALS FOR Ss IN EXPERIMENT I I I . THE 

NUMBER AND PERCENTAGE OF YES 
RES PONSES ARE PRESENTED 

5'2 

2� Per C ent Grou� �0 Per C ent Grou� Z� Per Cent Grou� 
Number Per C ent Number Per C ent Number Per Cent 

11 . 46 13 . 54 20 . 83 
5 . 21 11 .46 18 . 7 5  
4 . 17 14 . 58 19 . 79 
5 . 21 17 . 71 15 . 62 
7 . 2 9  9 . 38 19 . 79 
7 . 29 11 .46 16 . 67 
7 . 29 15  . 62 19 . 79 

10 .42 15 . 62 18 . 75 
4 . 17 13 . 54 17 . 71 
8 . 33 14 . 58 21  . 88 
4 . 17 12 . 50 19 . 79 
5 . 21 13 . 54 18 . 75 
8 . 33 14 . 5'8 21 . 88 
5 . 21 12 . 50 16 . 67 
7 . 2 9 15  . 62 15  . 62 
6 . 2 5  11 .46 17 . 71 
7 . 29  16 .67 18 - 75  
8 . 33 19 . 79 21 . 88 

13 . 54 11 .46 20 . 83 
6 ·  . 2 5 13 . 54 18 - 7 5 
5 . 21 15  . 62 19 . 79 

6 . 8 .�8  13 . 5  . 56 18 . 3  .76 
Median 

7 . 0 . 29 13 . 0  . 54 18 . 0  . 7 5  



53 

a ll s eventy-two c onditi oning res pons es and for the la s t  

tw enty-four . It is obvious from inspec t ion of the da ta for 

the las t  twenty-four tria ls that all three perc entage of re

inforcement groups were contr ibuting to  the effec t .  Ther e 

is no overla p between the 2 5  per c ent and 75 per c ent �s . 

When 2s in the 25 per c ent and the 50 per c ent groups are 

s or ted above and below the grand mean a f- va lue of 27 . 6  s ig

nificant at less  than the . 001 level , is obtained . The x2 

va lue of 21 . 5 was obtained when the 50 per c ent group was 

c ompared in an identical  ma nner to the 75 per c ent group ; 

thi s va lue is  a ls o  s ignif icant at  les s tha n  the . 001 level . 

Ext inc t ion 

The ext inc t ion results were ana lyzed both in terms or 

the number of "yes " res pons es emitted in s eventy-two tr ials 

and the extinc tion c rit erion . The summary da ta for the for 

mer , which will be examined in detail fir s t , are pres ented 

in Table IX .  It s eems evident from ins pec tion of the data 

that both the degree of cue c hang e  and the reinforc ement 

sc hedule influenc e the res is tanc e  to extinc t ion of the de

pendent var iable . Fur ther examination of the data in Table 

IX sugg es ts tha t  the interac tion effec t is smal l ,  and when a 

c omplex anova was appli ed to  the da ta this proved to be the 

cas e . A summary of the anova is pres ent ed in Table X .  The 

reinforc ement variable and the cue change variable are both 

s ig nificant at les s than the . 01 level whi le the int erac t ion 



TABLE IX 

SUMMARY TABLE OF THE EXTINCTION DATA IN 
EXPERIMENT I I I - NUMBER OF YES 

RESPONSES IN EXTINCTION 

Schedule or Degree or Cue Change 
uc EC Reinforc ement §.s MC 

1 16 7 5 
2 6 10 2 
3 7 9 7 

25 4 13 8 3 
5 14 4 5 
6 22 2 7 
7 13 9 4 

Mean 13 . 0  7 . 0  4 . 7  
Median 13 . 0  8 . 0 5 . 0  

1 9 � 2 
2 8 1 
3 11 8 6 

50 4 8 1 2 
5 3 2 1 
6 16 2 6 
7 9 0 0 

Mean 9 . 1  2 . 8 2 . 6 
Median 9 . 0  2 . 0 2 . 0 

1 7 4 6 
2 4 4 2 

� 6 2 
75 8 1 3 

g 11 9 2 
8 2 4 

7 3 1 2 

Mean 6 . 8 3 . 8 3 . 0 
Median 7 . 0  4 . 0  2 . 0  



TABLE X 

C OMPLEX ANALYS IS OF VARIANCE ON THE NUMBER 
OF YES RES PONSES IN EXTINCTION FOR 

ALL GROUPS IN EXPER IMENT I I I  

Sum ot Mean 
Sourc e  Sguare Dt Sguare F 

Be tween 681 . 5' 8 85' . 2 8 . 8  

Wi thin 5'24 . 7  5'4 9 . 7  

Cue C hange 463 . 1  2 231 . 5' 23 . 9  

Re inforc ement 174 . 6  2 87 . 3  9 . 0  

Interac tion 43 . 8  4 10 . 9 1 . 1  

55 

p 

( . 01 

< . 01 

( . 01 

N . S .  
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effec t fa ils to a pproach s ignif icanc e . Although a P value 

of les s than . 01 is repor ted for both the re inforc ement and 

the cue c hange va r iable , it should be not ed tha t the cue 

c hange var iable F (23 . 9)  is over twic e tha t of the re inforc e

me nt var iable F (9 . 0) . 

The x2 non-parame tr ic
.
anova was applied to the c ue 

c hange variable a s  influenc ed by three schedules of re in

forc eme nt and to the reinforc eme nt var iable as influenc ed by 

three degr ees of cue c hange . A summary of this ana lys i s  is 

pres ent ed in Table XI . The cue c hange var iable is s ignifi• 

cant for all re inforc ement schedules while the re inforc ement 

va riable s hows s ignificanc e ( P  equals . 05 ) for only the mod

era te deg ree of cue c hange . The P va lue ( . 10 )  for the ot her 

two compa r is ons , however , a pproaches s i gnific anc e .  

Table XII c onta ins one-s ided F-Y a nd W•M•W values :for 

impor tant two-group comparis ons on the cue c hange varia ble . 

The s tarred c ompar is ons are for extreme degrees of cue c hange 

for eac h of three schedules of reinforc ement . It should be 

noted tha t  the s e  c omparis ons are all s i gnificant at or be

low the . 05 level . The moderate change a nd extreme cha ng e  

groups are not s ta t is t ical ly differ ent . 

Table X I I I  c ontains one-s ided F•Y and W-M-W va lues 

:for important two-group c omparis ons on the reinforc ement va ri

able for each degree of  cue c ha nge , and the s e  c ompar is ons 

yield F va lues s ignificant at the . 05 leve l or lower . The 



TABLE XI 

KRUSKALL•WALLIS ANALYS IS OF VARIANCE FOR THE 
CUE CHANGE AND REINFORCEMENT VARIABLES 

FOR THE NUMBER OF YES RES PONSES 
IN EXTINCTION 

Variables Groups C ompared xfi 
2 5  uc vs . 2 5  MC vs . 2 5 EC 13 . 5  

Cue Chang e 50 uc vs . 50 MC vs . 50 EC 8 . 5  
7 5 uc vs . 7 5  MC vs . 7 5  EC 6 . 0 

2 5  uc vs . 50 uc vs . 7 5  uc 4 . 9 
Re inforc ement 25 MC vs . 50 MC vs . 7 5  MC 6 . 0  

2 5  EC vs . 50 EC vs . 7 5  EC 4 . 6  

.57 

p 

. 002 

. 015 

. 050 

. 089  

. 050 

. 100 



TABLE XI I 

THE EFFEC T OF THE CUE CHANGE VARIABLE . GROUPS 
UNDER THE SAME DEGREE OF REINFORCEMENT 

ARE C OMPARED ON THE NUMBER OF YES 
RES PONSES IN EXTINCTION 

GrOUES ComEared F-Y 

25 uc vs . 2 5  MC . 03 
25 uc vs . 25 EC . 01* 
25 MC vs . 25 EC . 14-

;o uc vs . 50 MC . 01 
;o uc vs . 50 EC . 05• 
5'0 MC vs . 5'0 EC N . S . 

75 uc vs . 75'  MC • 14-
75 uc vs . 75 EC . 05* 
?5 MC vs . ?? EC N . S . 
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Wi.M•W 

. o; 
. 005* 

. 10 

. oo; 

. 005* 
N . S  • 

. 05 
. 005* 
N . S . 



TABLE XI I I  

THE EFFEC T OF THE REINFORCEMENT VARIABLE . GROUPS 
UNDER THE SAME DEGREE OF CUE CHANGE ARE 

C OMPARED ON THE NUMBER OF YES 
RES PONSES IN EXTINC TI ON 

Grou:es Com�ared F -Y 

2 5 uc vs . 50 uc . 05 
2 5  uc vs . 75 uc . 05* 
50 uc vs . 75 uc N . S . 

2 5  MC vs . 50 MC . 05 
25 MC vs . 7 5  MC . lit- *  
50 MC vs . 75 MC N . S . 

2 5  EC vs . 50 EC • 14 
2 5  EC vs . 75 EC . 05* 
50 EC vs . ? 5 EC N . S .  
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W-M-W 

. 10 

. 05* 

. 10 

. 02 5  

. 02 5 *  
N . S  • 

. 05 

. 05* 
N . S .  



50 per c ent a nd the 75 per c ent sc hedule of re inforc ement 

are not s ig nif icantly differ ent in the ir effec t s . 
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The s ummary data for the ext inc t i on c r iter ion measure 

in Exper iment I I  are pres ented in Table XIV . Aga in ins pec 

t ion of the da ta indicates tha t  both the c ue change variable 

a nd the r e inforc ement var iable have had an effec t . A sum-

mary of the c omplex analys is of varianc e performed upon the 

da ta is pr es ent ed in Table XV . The over-a ll ana lys is of 

varianc e  yielded a P va lue of . 01 .  When the between s ourc e  

o f  varia t ion wa s fur ther ana lyzed i t  was found that bo th the 

c ue change a nd the reinforc ement variables were s ignificant 

at  les s than the . 01 level . The F va lue was greater for the 

cue cha nge than for the reinforc ement variable . The int er 

ac t ion var iable d id not approach s ignific anc e .  

Aga in , the xfi non-parametric anova wa s applied t o  the 

c ue cha ng e  var iable as influenc ed by the three sc hedules of 
j 

reinforc ement and to the re inforcement var iable as influenc ed 

by the thr ee degrees of cue change . A summary of this ana ly

s is is s hown in Table XVI . All c omparis ons are s ignif ic a nt 

at  the . 05 level or lower . 

Ta ble XVII c ontains one-s ided F-Y a nd W-M-W va lues 

for impor tant two-group c omparisons on the cue chang e vari

able . The s tarred items aga in are  for the purpose of  point

ing out tha t extr eme degrees of cue change are s ignific antly 

different for all s chedules of re inforc ement . Ther e is no 

s ig nific a nt differ enc e  between the MC a nd EC groups . 



TABLE XIV 

SUMMARY TABLE OF THE EXTINCTION CRITERION 
DATA IN EXPERIMENT III  
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Schedule of Degree ot Cue Change 
Reinforc ement Ss uc MC EC 

1 68 32 37 
2 65  28 20 
3 61 26 11 

25 4 45 21 9 
5 40 16 9 
6 38 13 9 
7 28 11 9 

Mean 49 . 3 21 . 0  14 . 8  
Median 45 . 0  2 1 . 0  9 . 0  

1 69  21  8 
2 30 19 7 
3 24 6 6 

50 4 23 5 3 

g 
12 2 3 

9 2 1 
7 5 o · 0 

I 

Mean 24 . 6 7 . 8  4 .0 
Median 23 . 0  5 . 0 3 . 0  

1 3 5 36 19 
2 26 14 11 

� 
24 8 3 

75 21 7 3 
5 13 3 2 
6 10 2 2 
7 3 1 2 

, Mean 18 . 8  10 . 1  6 . 0 
Median 21 . 0  7 . 0 3 . 0  



Source 

Between 

Within 

TABLE XV 

C OMPLEX ANALYS IS OF VARIANCE ON THE 
EXTINCTION CRITERI ON FOR ALL 

GROUPS IN EXPERIMENT III  

Sum of  Mea n 
Sguare Df Sguare 

10 , 799 . 7 8 1 , 349 .  9 

7 , 632 .4 � 141 . 2 

Re inforc ement 3 , 802 . 8  2 1 , 901 .4 

C ue C hange 5 , 981 . 0  2 2 , 991 . 0  

Interact ion 1 , 015 . 9  4 253 . 9  
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F p 

9 . 5  < . 01 

13 . 5  < . 01 

21 . 2  ( . 01 

1 . 8 N . S . 



TABLE XVI 

KRUSKALL-WALLIS ANALYS IS OF VARIANCE FOR THE 
CUE CHANGE AND REINFORCEMENT VARIABLES 

FOR THE EXTINCTION CRITERION 

Var iables Groups C ompared � 
2 5  uc vs . 2 5  MC vs . 2 5  EC 9 . �  

Cue Change 50 uc vs . 50 MC vs . 50 EC 10 . 8  
7 5  uc vs . 7 5  MC vs . 7 5  EC 7 . 2 

2 5  uc vs . 50 uc vs . 75 uc 9 . 1  
Reinforc ement 25 MC vs .  50 MC vs . 7 5  MC 6 . � 

2 5  EC vs . 50 EC vs . 75 EC 9 . 0  
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p 

. 009 

. 007 

. 030 

. 011 

. Ol+� 

. 012 



TABLE XVI I 

THE EFFEC T OF THE CUE CHANGE VARIABLE . 
GROUPS UNDER THE SAME REINFORCEMENT 

SCHEDULE ARE COMPARED ON THE 
EXTINCTION CRITERION 

Grou:es Coml!!red F•Y 

2 5  uc vs . 2 5  MC . 002 
2 5  uc vs . 2 5  EC . 015 * 
2 5  MC vs . 2 5  EC N . S . 

50 uc vs . 50 MC N . S . 
50 uc vs . 50 EC • 03 5* 
50 MC vs . 50 EC N . s . 

7 5  uc vs . 75 MC . la.. 
7 5 uc vs . 7 5  EC . 051* 
7 5  MC vs . 75 EC N . S .  

W•M•W 

. 005 

. 005* 
.05  

. 02 5  
. • 005* 
N . S . 

. 10 
. 025*  
N . S . 
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Table XVI I I  pres ents one -s ided F-Y and W-M-W values 

for impor tant two-group c omparis ons on the reinforc ement 

variable . The s tarr ed items in Table XVI I I , w ith the ex

c ept ion of the F -Y va lue for the 25 MC versus 7? MC groups , 

indicate tha t the extreme frequenc ies of re inforc ement are 

s ignific ant ly different tor all degrees of cue c hang e .  

Aga in , the 50 per c ent and 7 5  per c ent groups are no t s ta 

t i s t ically d ifferent . When the 2 5  per c ent EC group i s  c om

pared with the c ombined 50 and 75 EC groups the re inforce

ment var iable is s ignific ant at a one-s ided W-M-W P va lue of 

les s than . 005 and a x2 P va lue of . 009 . 

All t he findings thus far pres ented in Exper iment I I I  

can b e  s tat ed br iefly . When the extr eme groups a r e  compared , 

both the re inforc ement and the c ue c hang e  effec t emer ge s tr ong 

ly and the int erac t ion effec t is neg lig ible . And , under 

c ond iti ons of cue c hang e  in ext inc t ion , §s c ond it ioned under 

a low fre quency of re inforc ement (25 per c ent ) s how greater 

res is tanc e t o  ext inc t ion than thos e c ond it ioned under hig her 

fre quenc ies ( 50 or 75 per c ent ) . The da ta s trong ly sugges t 

that the pr eviously es tabli shed (Jenkins a nd Stanley , 1950 ) 

s uper ior res is tanc e to ext inc t ion of the lower sc hedul es of 

re inforc ement c ont inues t o  hold when ext inc t ion cues are 

purpos efully changed . 

Median c r iterion res pons es for thr ee degrees of c ue 

change are pr es ented in F i gur e  1 .  Thes e c urves c ons titut e a 



TABLE XVI II  

THE EFFEC T OF THE REINFORCEMENT VARIABLE . 
GROUPS UNDER THE SAME DEGREE OF CUE 

CHANGES ARE COMPARED ON THE 
EXTINC TION CRITERION 

Grou�s Com:eared F-Y 

25 uc vs . 50 uc . 015 
25 uc vs . 75 uc . 015* 
50 uc vs . 75 uc N . s . 

2 5  MC vs . 50 MC . 14 
25  MC vs . 75 MC . 051* 
50 MC vs . 75 MC N . S . 

25 EC vs . 50 EC . 003 
25  EC vs . 75 EC N . S . 
50 EC vs . 75 EC N . S . 
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W-M-W 

. 025 

. 005* 
N . S . 

. 025 
. 05* 

N . S . 

. 005 
. 05* 

N . S . 
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Figur e 1 .  Med ian cri ter ion res pons es for 
2 S ,  SO , and 7 S per c ent sc hedules of re inforc ement 
under unchanged , modera te , and extreme cue cha ng e . 
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s ummary o f  the pert inent ext inc t ion da ta in Exper iment I I I . 

Ins pec t ion of thes e c urves s ug ges ts that grea ter r es is tance 

t o  ext inc t i on of the 2 5  per c e nt group under c ond i t i ons or 

s t imulus genera liza t ion c an be a t t r ibut ed to the emp ir ica lly 

·es tablis hed gr ea ter s t reng t h  pot ential or tha t  sc hedule or 

r e i nforc eme nt und er uncha ng ed c ue c ond i t i ons . Tha t is t o  

sa y , d iffer enc es under extr eme c ue c hang e  may s imply reflec t 

d iffer enc es be tween the gr oups und er c ond i t i ons of no c ue 

c ha ng e  in ext i nc t ion . The per c ent drop , us ing the m ed ia n  

o f  the unc hang ed c ondit ions a s  a bas e line , i s  s hown i n  Table 

XIX and Table XX. There i s  a s l ight trend for the 25 per 

c ent group to s how a lower perc entage d r op in the s l ope of 

the c urve , but this tr end is not s i gnificant in a ny tw o group 

c ompar is on . The ex tinc t ion c r i t er i on perc entag e drop from 

the UC t o  the EC c ond i t i ons for the 25 , 50 , and 75 per c ent 

groups res pec tively is 80 , 87 , and 86 per c e nt . A s imilar 

trend is a pparent for the number of "yes " res pons es in ex 

t inc t ion . Thes e sma l l g roup d ifferenc es , however , do not 

y i e ld s ig ni f ic anc e when the F -Y and the W-M-W t e s ts are a p• 

pl ied to group c omparis ons . 

It s hould be not ed , however , tha t  when the perc ent a g e  

d r o p  f o r  the 25 per c ent E C  g r oup i s  c ompa red to t h e  c om

b i ned perc entag e drop for the 50 a nd 75 per c ent EC groups a 

one-s ided W-M-W P va lue of . 07 is obta ined . This s ug g es ts a 

trend for low er r e i nforc ement groups to g e nera l i z e  mor e tha n 

hi gher r e inforc ement groups , even when a c orrec t i on is ma de 



C ond i t ions 

2 5  uc vs . 
2 5  uc vs .  
2 5  MC vs . 

50 uc vs . 
50 uc vs . 
50 MC vs . 

7 5  uc vs . 
7 5  uc vs . 
7 5  MC vs . 

TABLE XIX 

MEDIAN PERCENTAGE DROP FOR THE CHANGED 
C ONDITI ONS US ING THE MEDIAN OF THE 

UNCHANGED CONDITIONS AS A 
BASELINE . THE NUMBER 

OF YES RES PONSES IN 
EXTINC TION ARE 

C OMPARED 

Per C ent of Bas el ine Per C ent Dro;e 

2 5  MC . 62 . 38 
2 5  EC . 38 . 62 
2 5  EC . 62 . 38 

50 MC . 22 . 78 
50 EC . 22  . 78 
50 EC 1 . 00 . oo 

7 5 MC . 57 . 43 
75 EC . 28 . 72 
75 EC . 50 • 50 



TABLE XX 

MEDIAN PERCENTAGE DROP FOR THE CHANGED CONDITIONS 
US ING THE MEDIANS OF THE UNCHANGED CONDITIONS 

AS A BASELINE . EXTINCTION CRITERION 
SCORES ARE COMPARED 
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C onditions Per C ent of Bas eline Per C ent Dro;e 

2 5  uc vs . 2 5 MC . 47 . 53 
2 5  uc vs . 2 5 EC . 20 . 80 
2 5  MC vs . 2 5 EC .43 . 57 

50 uc vs . 50 MC . 22 . 78 
50 uc vs . 50 EC . 13 . 87 
50 MC vs . 50 EC . 60 . 40 

75  uc vs . 75 MC . 33 . 67 
75  uc vs . 75  EC . 14 . 86 
75 MC vs . 75 EC .43 • 57 
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for different ia l s treng th of res ponding in ext inc t ion . 



CHAPTER V 

DISCUSS ION ,  SUMMARY AND CONCLUS IONS 

The Experime nta l Variables 

The Reinforc ement Effec t 

The r es ults repor t ed in this exper iment support , in 

general , the w e ll rec ogni zed super iority of partia l  ver sus 

c ont inuous reinforc ement when s trength of res ponding is 

measured by res is tanc e to ext inc tion . C ontinuous ly re in

forc ed §s conditi oned more ra pid ly and reached a higher 

level of res ponding in c ondit ioning . This finding , too , is 

in line with mos t of the results reported in the litera ture . 

S inc e a diff erent number of tr ia ls in c ond iti oning 

and ext inc tion was given to S s  in Exper ime nt II and Exper i

me nt I I I , it is impos s ible to make direc t comparis ons be

tween experiments . It s eems obvious , however , tha t  the hy

pothes ized invers e  relationship between perc entag e  of re in

forc ement in c ondit ioning and res is tanc e  to  extinc t ion is 

not fully bornei out by the da ta . In Experiment I I , al though 

the 2 5 per c ent and 75 per cent groups s eparate nic ely , the 

50 and 75 per c ent extinc tion meas ures are not s ignificantly 

different . In addit ion , a rough ins pec tiona l  c omparis on of 

the 12 . 5  per c ent §s in Exper iment II and the 2 5  per c ent S s  

i n  Experiment I I I  sugges ts  that c onditi oning under thes e two 

schedules of reinforc ement does not have a s ignif icant dif-
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ferent ia l effec t upon res is tanc e to extinc t ion . With the 

a ppara tus us ed in this experiment it s eems nec es s ary to us e 

w idely s eparated s chedules of reinforc ement suc h  as 10 , ?O , 

and 100 in order to as s ur e  a different ia l invers
·
e eff ec t . 

The Cue Change Effec t 

It  wa s hypothes ized tha t  chang ing cues of empir ical

ly det ermined impor tanc e  would decreas e r es is tanc e  t o  ex

t inc t ion for a l l  groups , and tha t  under c ondit ions of cue 

c hange the invers e rela t ionship hypothes i zed between per 

c entag e of r e inforc ement in conditioning and res i s tanc e  to 

ext inc ti on would c ont inue to hold . It  was found tha t  cha ng 

ing c er ta in promine nt cues i n  the s t imulus c ompound does 

s ignificantly dec rease  r es is tanc e  to ext inc t ion . However , 

the r esults i ndicate tha t  tur ning off the aux iliary lig ht s  

i n  ext inc tion w a s  not l es s  of a c u e  chang e  than c hang ing buz 

zers as w a s  hypothes ized fr om the results of a few t es t  runs . 

Another impor tant find ing regard ing c ue chang e in 

ext inc tion was the marked and trauma t i z ing effec t it  had upon 

s ome Ss . Fr eezing , blushing , and s t ereotyped behavior oc 

curred in .a cons iderable numb er of cas es as  reported in the 

methodology chapter . Thes e S s  behaved in devia nt ways s uch 

as  fa iling t o  follow ins truc tions and frankly verbali zing a 

kind of panic when cues wer e  chang ed . The nec es s ity for dis 

carding thes e  2s is s een as  a technic al diff iculty in the 

pres ent exper iment . 
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The Genera lization Effec t 

When extreme groups are c ompared , it is obvious tha t  

S s  conditi oned under lower sc hedules of reinfor c ement s how 

greater res istanc e  to  extinc ti on than Ss c ond itioned under 

higher sc hedul es of reinforc ement when cues  in ext inc t ion 

are changed . From one point of view , this is greater gen

eraliza ti on by definition . The grea ter gene raliza tion seems 

to c ome about via the grea t er respons e potentia l of the Ss  

under low schedules of r e inforc eme nt . When a c orrec tion is 

made for the s trength of res pons e , there is no s ignificant 

differenc e in the c ompar ison . Even if there is no differenc e  

i n  the s lope o f  the curves , how ever , i t  is o f  importanc e to 

know that low par tial rei nforc ement schedules keep the ir 

rela t ive super ior ity , even under c ond iti ons of cue chang e � 

The Interac t ion Effec t 

An interac tion effec t fa iled to appear . Tha t i s  t o  

say , the degree o f  super ior ity o �  the low er vers us the higher 

sc hedules of r ei nforc eme nt is not s ignificant ly influenc ed 

by the cue change variabl e .  This is not a surpris ing �ind

ing but does  furnis h turther evide nc e  c onc erning the s tabili

ty and independenc e of the partial re infor cement and cue 

c hange effec ts . 

C linica l Implicat ions 

It is believed tha t  the variables inves t iga ted have 
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implic a t i ons f or c linic a l  pr oblems . I t  i s  true tha t  the 

t ime has not ye t a r r ived whe n  we c a n  a lways prec i s ely iden

t ify wha t c ons t itutes a r e i nforc ement in the therapy s i tua 

t ion .  For that ma t t er , we a r e  not a lways sur e  j us t  wha t r e 

s pons e t o  r e inforc e .  Impr es s ive pr ogres s is be ing ma de in 

the area of ve rba l  cond i t i oning (Kanf er , 1958 ) , however , a nd 

the re inforc ement a pproa c h  to c hang ing behavior ha s a lr eady 

amas s ed impr es s ive empir ica l a nd theor e t ic a l  s uppor t . Pa s 

c a l  ( 1956 ) ,  for example , ha s rec ent ly pres ent ed a sys t ema t ic 

a nd a pplic able a p pr oach to the mod if ic a ti on of devia nt human 

behavior . He has point ed out that the ent ire pr oblem of 

s t imulus g e nera l izat ion is impor tant s i nc e  pat ients reac t to 

the thera pis t upon the ba s is of pr evious expe r i enc e with 

others . The therapis t ,  however , a lways r e pr es ent s s ome d e 

g r ee o f  c ue c hang e . 

When i t  is known j us t  wha t res pons e s hould be r e in

forc ed , how to a pply the r ei nforc ement , and und er wha t  s t imu

lus cond i t i ons , a sc hedule of r e inforc eme nt mus t be dec id ed 

upon . Th is s tudy s ug ge s t s  tha t if maximum g e nera liza t ion of 

a ha b i t  is des ired , lower fre quenc ies of r e infor c ement a r e  

mos t effec t ive . I t  also sugges t s  that par t ia l ly r e inforc ed 

ha bits in gros s huma n behavior are hig hly res is ta nt to ex

t inc t ion . 

Implica t ions for Fut ure Res ea rch 

This exp er iment should be replic a ted us i ng lower or -
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ganisms such as rats and pigeons as S s . Such a c heck ac ros s 

s pec ies would help es tablis h the g eneral ity of the effec t 

and would furnish evidenc e to support the belief tha t the 

results s tem from the experimental trea tment ra ther than 

poss ible art ifac ts in the s itua tion . Ac tually , Fis her and 

the wr iter ( 1956 ) have performed such an experiment us ing 

rats as Ss . Although the results w ere very s imilar to thos e 

r eported here , only a sma ll number of §s wer e  involved and 

ther e wer e  c er ta in weaknes s ed in the exper imental des i gn 

whic h c loud the findings . 

A mor e ambitious replicati on of the partial reinforc e• 

ment -generalization problem might invQlve hos pita l  2s in an 

ac tua l thera py s itua t ion . The writer has taken part in a 

pilo t  experiment in whic h a hos pital pa tie nt with a chr onic , 

ac tive delus iona l s ys tem wa s s elec t ed as the 2 ·  TWo c la s s es 

of behavior were arbitrar ily dis tinguis hed ; verbalizations 

whic h were delus iona l in na ture and verbaliza t ions whic h were 

not delus ional in na ture . The latter were re inforc ed and the 

former w ere not . A smile and words of approva l s erved as 

re inforc ement . The purpos e of the expe r iment was to cut 

down on delus iona l  material emit ted by the pa tient dur ing 

thera py s es s ions . To tes t out the partia l  r e inforc ement 

generaliza ti on hypothesis , §s c ould be c ondi tioned under 

different sc hedules of re inforc ement to  emit a certain c lass  

of verbal behavior . The ir level of emi t t ing this beha vior 

to people other than the therapis t  ( s t imulus genera liza tion ) 
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c ould the n  be c hec ked . 

Summary and C onc lus ions 

( 1 )  Exper iment I wa s des ig ned to det ermine the oper 

ant level of " yes " res pond i ng in a free c hoic e s i tua t i on 

wher e " no" was the only other pos s ible c hoic e . I t  was found 

tha t  the und erg raduat e popula t i on s ampled has a t e ndency t o  

res pond " yes " mor e often than " no" , but tha t  ther e is ade

qua t e  r oom for " yes " r es pond ing to incr eas e or dec reas e as 

the r es ult of exper imenta l trea tme nt whic h might be applied . 

( 2 ) Exper iment I I  was a p i lot s tudy des ig ned to in

ves t i ga t e  the effec ts of d i ffere nt fre quenc ies of ra ndom re

i nforc ement upon ext inc t i on under c ond it ions of s t imulus 

g enera l i za t i on .  The s ame s tude nts employed in Exp er iment I 

were us ed in this s tudy . The 2s were c ond it ioned , under two 

s c hedules of re inforc ement ( 12 . 5  a nd 100 per c ent ) to " yes " 

res pond ing in a free c hoic e s i tua t i on wher e " no" was t he only 

other pos s ible c hoic e . Ha lf of the §s in eac h r e inforc eme nt 

g r ou p  w er e  ext ingui s hed under c ond it ions of no cue c hang e , 

a nd ha lf were ext inguished under c ond it ions of cue c ha nge . 

This exper iment adds t o  the da ta from other s tud i es ( Jenkins 

a nd S ta nley , 1950 )  whic h c learly demons tra t e  the grea t er r e 

s i s tanc e  t o  ext inc tion of pa r t ia lly versus c ont inua lly re in

forc ed S s . The hypothes i zed c ue c ha ng e  effec t a ppeared t o  

s ome ext ent but this effec t was not s tr iking . In th e ba s ic 
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c ompar ison which lead to the des ign of Exper iment I I : the 

c omparison between the 12 . 5  per c ent chang ed vers us the 100 

per c ent chang ed groups , ·the s uper ior ity of the 12 . 5  chang ed 

groups emerged as pr ed ic ted . 

(3 ) Exper iment II I was an  ext end ed ! e plication of Ex

periment I I  but i nvolved three  frequenc ies of random rein

forc ement ( 25, 50, and 75 per c ent ) a nd three degrees of c ue 

change (unchang ed , mod era te , and extreme ) . Both the r e in

forc ement va riable and the c ue change var iable were s ignifi 

cant . The int erac t ion effec t was not s ignificant . There 

was s ig nificant ly greater g enera liza tion for the gr oups c on

ditioned und er low frequenc ies of reinforc eme nt if g enera li

za t ion is  def ined as  grea ter res pons e s treng th under c ond i

t ions of s t imulus g eneral izat i on .  When a c orrec t ion is made 

for the grea ter abs olut e s treng th pot ent ia l of the low re

inforc ement frequency groups , however , the g eneralization 

effec t approaches but does not meet the us ua l  ac c epted levels 

of s ignif ic anc e . 
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12 . 5  

100 

TABLE XXI 

CONDITIONING DATA FOR EXPERIMENT I I . THE 
NUMBER OF YES RES PONSES , IN GROUPS OF 

EIGHT TRIALS , FOR EACH SUBJEC T 

86 

Ss 
Yes Res�ons es in Grou�s of Eight Tr ials 

1-B 9-I 17·2� 25-32 33-�o �1�8 

1 5 
a 

1 2 2 2 
2 5 2 2 0 lt-
3 lt- 3 0 0 1 2 
lt- 5 6 2 1 0 2 
5 5 lt- 2 1 2 5 
6 5 3 lt- lt- 2 lt-
7 lt- lt- 1 1 0 5 
8 6 lt- 2 1 1 3 
9 lt- 5 2 2 1 3 

10 5 3 1 0 0 1 
11 6 2 3 0 3 3 
12 5 lt- 0 1 0 0 
13 7 5 0 1 1 3 

1 lt- 7 8 8 8 8 
2 5 8 8 8 8 8 
3 

' 
8 8 8 8 8 

lt- 7 8 8 8 8 
5 5 6 8 8 8 8 
6 6 8 8 8 8 8 

� � 
6 8 8 8 8 
6 8 8 8 7 

9 8 8 8 8 8 8 
10 

' 
8 8 8 8 8 

11 8 8 8 8 8 
12 5 8 8 8 8 8 
13 7 8 8 8 8 8 
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12 . 5  uc 

12 . 5  c 

100 uc 

100 c 

TABLE XXII 

EXTINCTION DATA FOR EXPERIMENT I I . THE 
NUMBER OF YES RES PONSES , IN GROUPS OF 

EIGHT TRIALS , FOR EACH SUBJECT 

8? 

Ss 
Yes Res�ons es in GrOUES of Ei�t Tr ia ls 

I-B 9·I I?-�� ��-32 33 o �!�B 

1 3 4 4 3 1 2 
2 1 3 1 1 1 0 

� 
1 2 0 0 0 0 
0 2 2 1 2 0 

5 1 4 1 4 1 1 
6 3 5 3 

' 
4 0 

? 3 6 3 5 2 

1 3 2 1 1 1 0 
2 4 3 1 1 0 0 
3 1 2 0 0 0 0 
4 1 3 2 0 0 0 

g 
1 1 1 0 2 0 1 1 1 0 1 1 

1 1 0 0 0 0 0 
2 3 0 0 0 0 0 
3 3 0 0 0 0 0 
4 2 0 0 0 0 0 
' 1 0 0 0 0 0 
6 2 0 0 0 0 0 

1 1 0 0 0 0 0 
2 1 0 0 0 0 1 

� 
1 0 0 0 0 0 
2 0 0 0 0 0 

5 1 0 0 0 0 0 
6 1 0 0 0 0 0 
? 0 0 0 0 0 0 



C ondi• 
tion 

25 

50 

Ss 

TABLE XXII I  

C ONDITIONING DATA FOR EXPERIMENT I I I . THE 
NUMBER OF YES RES PONSES , IN GROUPS OF 

EIGHT TRIALS , FOR EACH SUBJEC T 

1-

1 4 0 2 1 3 6 3 4 
2 2 0 3 1 2 2 1 2 
3 4 1 3 1 3 3 1 1 
4 4 2 1 2 

z 
2 2 2 

5 5 2 3 4 4 3 1 
6 6 1 1 3 4 4 1 3 
7 6 1 2 0 4 3 1 2 
8 5 4 3 3 4 6 2 3 
9 6 1 2 0 5 5 0 2 

10 3 0 1 2 3 3 1 3 
11 3 0 4 3 4 3 1 1 
12 3 1 3 1 4 3 1 1 
13 4 3 3 2 2 4 3 1 
14 3 1 0 2 3 4 2 1 
15 6 1 3 1 2 7 3 1 
16 3 2 1 1 2 2 2 1 
17 4 1 2 1 3 2 1 4 
18 5 1 2 1 1 4 2 2 
19 5 3 4 4 4 4 3 5 
20 2 4 2 1 2 3 1 1 
21 2 0 2 1 2 5 1 1 

1 5 6 3 6 3 6 4 3 
2 2 7 2 4 4 3 4 3 
3 4 6 3 4 5 

' 
6 5 

4 · 3 6 5 5 6 6 6 
5 ' 

6 3 4 4 4 4 3 
6 4 3 4 6 

a 
3 4 

7 3 4 4 5 5 6 5 
8 4 5 5 5 2 4 5 5 
9 2 6 2 6 4 4 4 5 

10 3 6 4 3 3 4 4 5 
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•72 

4 
2 
2 
1 
3 
3 
4 
5 
2 
1 
2 
3 
4 
2 
3 
3 
2 
4 
5 
4 
3 

6 
4 
3 
5 
2 
4 
4 
5 
4 
5 
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50 

75 

TABLE XXII I  ( c ont inued ) 

C ONDITIONING DATA FOR EXPERIMENT I I I . THE 
NUMBER OF YES RES PONSES , IN GROUPS OF 

EIGHT TRIALS , FOR EACH SUBJEC T 
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S s  
Y e s  Res

�
ons es in GrOUES of Eight Tr ials 

I-B 9-I� 17--� 25-32 33�0 �I�B �9-5� ;7;o� �5-7� 

11 4 4 
� 

3 4 3 5 � 
2 

12 4 5 � 
5 6 5 4 

13 5 5 6 4 3 6 4 4 
14 3 3 3 4 3 1 5 2 5 
15 6 6 

� 
3 4 4 

� 
5 5 

16 5 4 6 6 4 3 4 
17 5 6 

� 
4 4 5 5 5 6 

18 3 4 5 4 4 7 7 5 
19 4 3 1 5 5 2 4 3 4 
20 4 4 5 6 6 5 3 6 4 
21 2 5 5 4 5 5 5 6 4 

1 4 4 
� 

5 6 6 7 6 7 
2 2 

� 
5 7 6 6 5 7 

a 
6 4 7 6 5 6 7 6 
4 5 4 3 5 8 6 3 6 

5 3 3 0 4 5 5 � 
8 6 

6 4 4 1 4 3 7 6 6 
7 4 6 6 7 6 8 7 7 5 
8 

� 
6 3 6 6 4 6 6 6 

9 3 5 ' 3 6 4 6 7 
10 2 

' 7 5' 6 ? ? ? 
11 5 6 6 6 4 7 6 6 
12 3 4 4 4 6 3 5 6 7 
13 5 4 6 5 6 4 5 8 8 
14 3 4 2 4 5 4 5 6 5 
15' 4 

4 
4 4 6 5 4 5 6 

16 6 6 6 6 6 5 6 6 
17 4 6 6 7 6 6 5 6 7 
18 5 5 4 7 7 5 7 8 6 
19 

� 
3 5 5 6 6 7 7 6 

20 3 3 5 7 4 5 6 7 
21 3 3 5 5 6 4 5 7 7 
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2 

� 
5 
6 
7 
8 
9 

10 
25 11 

12 
13 
1Lt-
15 
16 
17 
18 
19 
20 
21 

1 ·  
2 
3 
lt-
5 

50 6 
7 
8 
9 

10 

TABLE XXIV 

EXTINC TION DATA FOR EXPERIMENT I I I . THE 
NUMBER OF YES RESPONSES , IN GROUPS OF 

E IGHT TRIALS , FOR EACH SUBJEC T 

6 3 2 2 1 0 0 
2 1 2 1 0 0 0 
3 1 2 0 1 0 0 
2 3 1 2 0 2 1 
4 2 2 1 1 1 1 
3 6 lf. 2 2 3 1 

' 
lf. 1 1 1 1 0 
3 0 0 0 0 0 

lt- 3 2 1 0 0 0 
2 3 1 3 0 0 0 
2 3 1 1 0 0 1 
3 1 0 0 0 0 0 
1 1 0 0 0 0 0 

� 
5 1 0 0 0 0 
1 0 0 0 0 0 

1 1 0 0 0 0 0 
2 1 1 1 1 0 0 
2 1 0 0 0 0 0 
Lt. 1 0 0 0 0 0 
2 3 1 0 0 0 1 
3 1 0 0 0 0 0 

; 3 1 0 0 0 0 
7 1 0 0 0 0 0 
8 3 0 0 0 0 0 
7 0 0 1 0 0 0 
3 0 0 0 0 0 0 

' 
3 0 1 2 1 2 
3 1 1 0 0 0 

3 0 0 0 0 0 0 
lf. 0 0 0 0 0 0 
5 2 1 0 0 0 0 
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2 0 
0 0 
0 0 
1 1 
1 1 
1 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
0 0 
0 0 
0 0 
0 0 



Condi-
t ion §.s 

11 
12 
13 
1lf 
15  

50 16 
17 
18 
19 
20 
21 

1 
2 
3 
lt 
5 
6 
7 
8 
9 

10 
?5 11 

12 
13 
14 
15 
16 
1? 
18 
19 
20 
21 

TABLE XXIV (c ontinued ) 

EXTINCTION DATA FOR EXPERIMENT I II . THE 
NUMBER OF YES RESPONSES , IN GROUPS OF 

EIGHT TRIALS , FOR EACH SUBJEC T 

91 

I-B 
Yes Res�ons es in GrouDs of Eight Tr ia ls 

9-i� !7--� �5-3� jj�o�I�B �9�5� ;7-�� �5-72 

1 0 0 0 1 0 0 0 0 
2 0 0 0 0 0 0 0 0 
1 0 1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

3 2 1 1 0 0 0 0 0 
6 1 0 0 0 0 0 0 0 
3 1 0 0 0 0 0 0 0 
0 3 2 0 0 2 0 0 1 
6 2 2 0 0 1 0 0 0 
5 1 1 0 1 0 0 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
lt 0 0 0 0 0 0 0 0 
3 2 0 0 0 0 1 0 0 
1 0 0 0 0 0 0 0 0 
4 1 1 1 1 0 0 1 0 
2 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
4 1 1 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 
3 1 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 



TABLE XXV 

PERCENTAGE DROP FROM UNCHANGED TO CHANGED 
C ONDITIONS US ING THE . MEDIANS OF 

THE UNCHANGED C ONDITI ONS 
AS A BASELINE 

a 2� �0 
MC EC MC EC MC 

. ?1 . 82 . 91 . 3 5 1 .?1 

. 62 .44 . 83 . 30 . 6? 
Extinc t ion . 58 . 2lt- . 26 . 26 . 38  
Criter ion .lt-? . 20 . 22 . 13 .33 

. 36 . 20 . 09 . 13 . 13 

. 29  . 20 . 09 . 04  . 10 

. 2lt- . 20 . 00 . 00  . 05 

. ?? . 5lt- . 89 . 6? 1 . 28 

. 69 . 5lt- .4lt- . 6? . 86 
Number of . 69 . 38 .33  .22  . 57 
Yes Res pons es  . 62 . 38 . 22 . 22 - 57 

. 5lt- .31 . 22 . 11 . 28 

. 31 . 23 . 11 . 11 . llt-

. 15 . 15 . oo . 00 . lit-
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z� 
EC 

. 90 

. 52 

. 14 

. 14 

. 10 

. 10 

. 10 

. 86 
- 57 
.lt-3 
. 28 
. 28 
. 28 
. 28 
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