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ABSTRACT 

The effects of six variable ratio schedules of direct 

and vicarious reinforcement (8 1/3$, 16 2/3$, 25%, 33 1/3$, 

66 2/3%, and 100$), and three levels of acquisition training 

(12, 60, and 300 trials) upon extinction performance were 

investigated. Second-grade children (N=288) served as sub

jects. Half of the subjects were reinforced with M & M can

dies contingent upon bar pressing while the others observed 

an adult model bar press for reinforcement. Following the 

acquisition series, all subjects bar pressed until extinction. 

There was some inconsistency among the measures of extinction 

(trials and seconds to extinction and rate of response during 

extinction). Schedule of reinforcement was inversely related 

to trials and seconds to extinction, whereas the rate of 

response during extinction was nonmonotonically related to 

schedule. The amount of acquisition training was unrelated 

to trials and seconds to extinction, whereas the amount of 

acquisition training was positively related to response rate 

during extinction. While there were modeling effects for the 

rate and persistence of responding of subjects who observed 

a model, no intrinsic differences between direct and vicari

ous reinforcement were noted. It does not appear necessary 

viii 



to postulate a different set of principles to account for 

the effects of vicarious reinforcement. 



INTRODUCTION 

Although vicarious reinforcement (the process of 

dispensing contingent reinforcement to a model) is of cen

tral importance to Bandura's theory of social learning 

(Bandura, 1969)» its effects are not well understood. In an 

effort to explicate the effects of vicarious reinforcement 

some recent investigators have attempted to demonstrate that 

the principles governing vicarious reinforcement are the 

same as those governing direct reinforcement operations. In 

this regard the superiority of partial reinforcement over 

continuous reinforcement in promoting resistance to extinc

tion, a stable finding with direct reinforcement operations, 

has been investigated in regard to observational learning 

situations (Berger and Johansson, 1968j Borden and White, 

19731 Hamilton, 1970; Klauck, 1969» Lewis and Duncan, 1958). 

In general these investigations have found a vicarious par

tial reinforcement effect (PRE), with subjects who observed 

a model reinforced on a continuous schedule showing less 

resistance to extinction than subjects who observed a model 

reinforced according to a partial schedule of reinforcement. 

In such studies subjects observed a model receive reinforce

ment during the acquisition series, and then the subjects 

1 
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participated in an extinction series in which no reinforce

ment was dispensed. In studies which have investigated the 

PRE in direct learning situations the subject participates 

in both the acquisition and extinction series. As Berger 

(1971) pointed out, several important procedural differences 

exist between the two learning paradigms. In the direct 

learning situation there is no break between the acquisition 

and extinction series, whereas a break occurs in the obser

vational learning situation. The extinction measures used 

in the two learning paradigms are often different. In 

direct learning studies the extinction measure often involves 

the rate of responding during extinction trials, whereas in 

observational learning situations the extinction measure is 

typically the number of trials until the subject stops 

responding. Furthermore, as Berger pointed out, in direct 

learning situations the subject performs the same task 

during acquisition and extinction, whereas in vicarious 

learning situations, the model sometimes performs a task 

during the acquisition series different from the one the 

observer performs during the extinction series. In the 

present study the extinction performance of subjects in an 

observational learning situation was compared to the per

formance of subjects in a direct learning situation to deter

mine whether these somewhat different learning formats 

produce effects which are similar. Thus, an attempt was 

made to control some of the procedural differences which 
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have distinguished the two learning paradigms in past 

research. The same task, a simple bar press, was performed 

by subjects in both the direct learning and the observational 

learning formats and the same extinction measures (trials to 

extinction, time to extinction, and rate of responding during 

extinction) were employed. 

Previous investigations involving the PRE in obser

vational learning situations have used a restricted range of 

schedules. In several investigations (Berger and Johansson, 

19681 Hamilton, 1970j Klauck, 1969» Lewis and Duncan, 1958) 

the effects of a single partial schedule were compared to a 

continuous schedule. Braun (1972) compared the effects of 

two partial schedules and Borden and White (1973) investi

gated the effects of two partial schedules and a continuous 

schedule. The present study was designed to assess the 

effects of several schedules of vicarious and direct rein

forcement (8 l/3%, 16 2/3f°$ 25%* 33 l/3%» 66 2/3%, and 100%) 

on extinction performance in an attempt to establish a func

tional relationship between schedule density and resistance 

to extinction in both direct and observational learning 

situations. 

There is some evidence from direct learning situa

tions to suggest that the effects of reinforcement schedules 

on resistance to extinction are influenced by the amount of 

acquisition training which subjects receive. Grant and 

Schipper (1952) suggested that limited acquisition training 
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results in a unimodal function increasing to a maximum and 

then decreasing relating reinforcement density and resis

tance to extinction. They believe this nonmonotonic rela

tionship is due to the operation of two processes. The 

first process involves the discrimination of the acquisition 

phase of the experiment from the extinction phase and is 

facilitated as schedule density increases. The second proc

ess involves learning during the acquisition phase. Below 

some optimal number of training trials as the percent of 

reinforcement increases so does the level of performance. 

With extended acquisition training Grant and Schipper pre

dict an inverse relationship because the second process 

drops out leaving only the discrimination process in effect. 

The results of past research in which both level of acquisi

tion training and schedule of reinforcement have been inves

tigated are confusing. Some studies (Bacon, 1962j Yarczower, 

Vlass, and Friedman, i960) have offered support to the Grant 

and Schipper hypothesis, while others (Carment and Miles, 

1962» Lewis and Duncan, 1958) have not. In light of the 

confusing results of the foregoing research, the relation

ship between the amount of acquisition training and schedules 

of direct and vicarious reinforcement upon extinction per

formance was presently studied. Three levels of acquisition 

training (12, 60, or 300 trials) were compared. 



METHOD 

Subjects 

Three hundred and four second-grade children served 

as subjects. Sixteen subjects were eliminated from the data 

analysis due to failure to complete the experiment, leaving 

an N of 288, All subjects were enrolled in five public 

schools in Tucson, Arizona. A large portion of the subjects 

were of Negro and Mexican-American descent. Subjects were 

assigned to conditions on a random basis with the constraint 

that each condition include an equal number of males and 

females (four males and four females in each of thirty-six 

experimental groups). The order of subject arrival was 

teacher determined. 

Apparatus 

Each subject was seated at a table supporting a 

three-sided wooden box 6l cm. high by 38.1 cm. wide. In the 

center of the front of the box was a plastic bar 7.6 cm. by 

2.5 cm. A metal container into which M & M candies were 

dispensed was located to the left of the bar. An MMD-1 

Davis dispenser was mounted on the inside of the box and 

M & M candies were dispensed into the metal container through 

a plastic chute. 

5 
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On the inside of the box was a Ralph Gerbrands Ratio 

Randomizer, programmed to dispense M & M candies according 

to an 8 1/3%, 16 2/395, 25%, 33 l/3%, 66 2/3%, or 100% 

schedule of reinforcement. A remote control device, which 

allowed the experimenter to stop the delivery of reinforce

ment in a manner which was not obvious to subjects, was 

located some distance from the apparatus. The remote con

trol device contained two counters, one which recorded the 

total number of bar presses made by each subject and another 

which recorded the total number of reinforcements delivered. 

A Clebar stopwatch was used to time the performance of each 

subject. 

Design 

The experiment employed a6x3x2x2 fixed effects 

factorial design. Independent variables were schedule of 

reinforcement ( 8 1/3%, 16 2/3$, 25%, 33 l/3%, 66 2/3$, and 

100%), amount of acquisition training (12, 60, and 300 

trials), reinforcement procedure (direct and vicarious), and 

sex of the subject (male and female). Subjects in the direct 

reinforcement condition bar pressed and received reinforce

ment according to one of the six schedules of reinforcement 

during the acquisition series. They then participated in an 

extinction series, bar pressing until extinction or until a 

ten-minute time limit was imposed. No reinforcement was 

dispensed during the extinction period. Subjects in the 
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vicarious reinforcement condition observed a model bar press 

and receive reinforcement according to one of the six sched

ules of reinforcement during the acquisition series. All 

subjects then participated in an extinction series in which 

they were allowed to bar press until extinction or until a 

ten-minute time limit was imposed. Subjects in the vicari

ous reinforcement condition were never directly reinforced. 

In the present design, the total number of reinforcements 

the subjects received (directly or vicariously) was inten

tionally confounded with the schedule of reinforcement vari

able and the amount of acquisition training variable, with 

the 8 1/3# schedule - 12 acquisition trials group receiving 

the fewest reinforcements. 

Procedure 

Subjects were tested individually by the experimenter 

(a 23-year-old female) in a small room in the school. The 

model (a college-age male) was present during all phases of 

the experiment. The subject was seated before a table sup

porting the experimental apparatus and received instructions 

from the experimenter. 

The instructions for the direct reinforcement condi

tion were i 

This (pointing to the bar press apparatus) is a new 
type of game. You play the game by pressing the 
bar down with your fingers like this (experimenter 
demonstrates one bar press receiving no reinforce
ment). This is Phil. He came over to help with 
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the game today. Phil, this is (child's name). Do 
you think you know how to play the game? 

If the subject expressed doubt, the experimenter said, "You 

just press the bar down with your fingers." Subjects were 

then told, "You can play the game as long as you want to 

and when you wish to stop you may. You may begin now." 

Both the experimenter and the model retired to the 

side of the room and attempted to appear disinterested in 

the child's performance. After the child completed the 

acquisition series (12, 60, or 300 bar presses), the experi

menter stopped the delivery of reinforcement using the re

mote control device. If the subject posed any questions he 

was told, "You may play the game as long as you wish and 

when you want to stop you may." The subject was allowed to 

respond until he indicated he was finished by verbally 

signalling completion, or by failing to bar press for 60 

seconds, or until a 10-minute limit was reached. Each sub

ject was given the candy he had won prior to being escorted 

back to class. The number of bar presses made by each sub

ject during extinction and the duration of the extinction 

performance (in seconds) were recorded. 

Instructions under the vicarious condition werei 

This (pointing to the bar press apparatus) is a new 
type of game. You play the game by pressing the 
bar down with your fingers like this (experimenter 
demonstrates one bar press receiving no reinforce
ment). This is Phil. He came over to play the 
game with you today. Phil, this is (child's name). 
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It will be Phil's turn to play the game first and 
when he's finished it will be your turn to play. 

The model sat down at the bar press apparatus and was told 

to begin. 

The model bar pressed at a rate of once a second for 

12, 60, or 300 trials and received reinforcement according 

to one of the six schedules of reinforcement. At the end of 

the acquisition series, the model was signalled to stop five 

bar presses after the experimenter coughed. He said, "I 

think I'll stop now and give (child's name) a turn to play." 

The delivery of reinforcement was stopped via the remote 

control device. The experimenter asked the subject, "Do 

you think you know how to play the game?" If the subject 

expressed doubt the experimenter said, "You just press the 

bar down with your fingers." Subjects were then told, "You 

can play the game as long as you wish and when you want to 

stop you may. You may begin now," 

As in the direct reinforcement condition, both the 

experimenter and the model retired to the side of the room 

and attempted to appear disinterested in the child's per

formance. If the subject posed any questions he was told, 

"You may play the game as long as you wish and when you want 

to stop you may." The subject was allowed to respond until 

he indicated he was finished by verbally signalling comple

tion, or by failing to bar press for 60 seconds, or until a 

10-minute time limit was reached. Each subject was given a 
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package of candy prior to being escorted back to class, with 

the experimenter explaining, "You didn't win any M & Ms, 

but you played the game so nicely I'll give you some anyway." 

The number of bar presses made by each subject and the dura

tion (in seconds) were recorded. 



RESULTS 

Effects of reinforcement schedule, amount of acquisi

tion training, reinforcement procedure, and sex of the sub

ject on each of three dependent measures (responses to 

extinction, seconds to extinction, and rate of responding 

during extinction) were assessed with 6x3x2x2 analyses 

of variance. Although the three measures are not indepen

dent, separate analyses were performed in order to allow 

comparison of the results with previous research. All com

parisons between pairs of experimental groups, and analyses 

of interaction effects, were made with the Newman-Keuls' 

test (Winer, 1962). The shape of the function best describ

ing the data was determined by trend analyses (Winer, 1962). 

Responses to Extinction 

The responses to extinction means appear in Table 1. 

The mean number of bar presses to extinction appear in com

bined means in Table 1 and in separate cells in Table 2 and 

are graphically presented in Figure 1. A summary of the 

results of the analysis of variance for trials to extinction 

appears in Table 3. 

Multiple comparisons of schedule of reinforcement 

means indicated that, with the exception of the 66 2/3# 

11 



Table 1. Mean Number of Bar Presses to Extinction as a Function of Schedule of 
Reinforcement, Amount of Acquisition Training, and Reinforcement 
Proceduret Combined Means 

AMOUNT OF ACQUISITION 
TRAINING 

REINFORCEMENT 
PROCEDURE 

SCHEDULE OF REIN
FORCEMENT 

12 Trials 

60 Trials 

300 Trials 

Vicarious Reinforcement 

Direct Reinforcement 

8 1/3 fo 

16 2/3% 

25% 

33 1/3 % 

66 2/395 

100# 

257.937 

279.104 

371.167 

354.514 

250.958 

459.583 

313.583 

365.396 

323.125 

220.313 

134.147 



Table 2. Mean Number of Bar Presses to Extinction as a Function of Schedule 
of Reinforcement, Amount of Acquisition Training, and Reinforce
ment Procedures Separate Cells 

NUMBER OF SCHEDULE OF REINFORCEIvENT 
ACQUISITION 

X TRIALS 8 1/3fo 16 2/3% 25% 33 1/3% 66 2/3% 100# X 

12 538.125 296.375 311.375 248.250 106.875 24.625 254.271 
DIRECT 
REINFORCE- 60 536.875 203.375 124.625 263.875 77.625 59.125 210.917 

MENT 
300 495.625 225.375 277.625 382.000 337.500 8.000 287.687 

12 311.125 333.000 413.625 231.000 128.625 152.250 261.604 
VICARIOUS 
REINFORCE- 60 345.875 269.500 524.000 360.875 293.375 290.125 847.292 

MENT 
300 529.875 553.875 5M.125 452.750 377.875 272.375 454.646 
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Table 3« Analysis of Variance of Bar Presses 
to Extinction 

Source df MS P 

Schedule of Rein
forcement (A) 5 616,183.18 9.11*** 

Reinforcement Proce
dure (B) 1 772,110.22 11.42*** 

Amount of Acquisition 
Training (C) 2 347,910.01 5.14** 

Sex (D) 1 105.264.01 1.56 

A x B 5 220,684.80 3.26** 

A x C 10 42,551.74 .66 

A x D 5 22,313.67 .33 

B x C 2 172,268.93 2.54* 

B x D 1 246,987.35 3.65* 

C x D 2 39,028.72 .58 

A x B x C 10 36,034.23 .53 

A x B x D 5 51,882.46 .77 

A x C x D 10 45,071.31 .67 

B x C x D 2 180,686.01 2.67* 

A x B x C x D 10 59,858.17 .88 

Error 216 67,630.79 

*** e* .001 

** £ ̂.01 

* JJ^-.IO 
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schedule, subjects operating under the 100# reinforcement 

schedule showed significantly less resistance to extinction 

than subjects operating under all other schedules (all 

I>s L .01). Subjects operating under the 8 l/3# schedule 

showed significantly greater resistance to extinction than 

subjects operating under all other schedules except the 25# 

schedulei thus the 8 1/3# condition persisted longer than 

subjects in 66 2/3# and 100# conditions (&Z..01), or the 

16 2/3# and 33 1/3# conditions (j> Z.05). Subjects operating 

under the 25# schedule showed significantly greater resis

tance to extinction than subjects operating under the 100# 

(2.Z.01) and 66 2/3# schedules (£^..05). In summary the 

significant effect for the schedule of reinforcement vari

able seemed the result of heightened resistance to extinc

tion shown by subjects in the 8 l/3# and 25# schedule 

conditions and to the poor resistance to extinction shown 

by subjects in the 100# and 66 2/3# conditions. 

Multiple comparisons of amount of acquisition train

ing means indicated that subjects who received the most 

acquisition training (300 trials) showed significantly 

greater resistance to extinction than subjects who received 

12 or 60 acquisition trials (both £s Z .01). The amount of 

acquisition training reinforcement procedure interaction 

approached significance (p,Z.,10), Subjects who observed a 

model undergo the longest acquisition training tended to 

persist longer than subjects in other conditions. 
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A trend analysis of the acquisition level reinforce

ment schedule interaction indicated the linear components to 

be significant for each acquisition level (all |>s^-.05). 

Quadratic components were not significant (£>.05). 

Subjects who observed a model persisted significantly 

longer than subjects who were directly reinforced during 

acquisition (j>^..00l). 

A Newman-Keuls* analysis of the reinforcement sched

ule x reinforcement procedure interaction indicated that 

subjects who were directly reinforced according to the 100# 

schedule showed significantly less resistance to extinction 

than subjects reinforced directly or vicariously with all 

other schedules except the 66 2/3# direct schedule (all 

£s £.05). Subjects who were reinforced according to the 

8 l/3# direct schedule of reinforcement showed greater 

resistance to extinction than subjects reinforced according 

to the 100#, 66 2/3#, 25#, l6 2/3# direct schedules and the 

100# and 66 2/3# vicarious schedules (all jjs /-.01). The 25# 

vicarious reinforcement schedule sponsored significantly 

greater resistance to extinction than the 100# and 66 2/3# 

direct schedules (both £s /l.Ol), the 25# and 16 2/3# direct, 

and the 100# and 66 2/3# vicarious, schedule (all £sZ.05). 

In essence the reinforcement schedule x reinforcement pro

cedure interaction reflects the heightened resistance to 

extinction of the 8 l/3# direct schedule and the 25# 
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vicarious schedule and the poor resistance to extinction of 

the 100$ and 66 2/3$ direct and vicarious conditions. 

A trend analysis was applied to the schedule of 

reinforcement x reinforcement procedure means. The results 

showed the linear components to be significant for the 

direct reinforcement schedule (gZ.OOl) and for the vicari

ous reinforcement schedules (j>Z..005). Quadradic components 

for the direct or vicarious schedules were not significant 

(£>.05). 

Seconds to Extinction 

Condition means for number of seconds to extinction 

are shown in combined means in Table k and in separate cells 

in Table 5» A summary of the results of the analysis of 

variance for time to extinction appears in Table 6. 

Multiple comparisons of the schedule of reinforce

ment means indicated that the 100$ schedule sponsored signif

icantly more rapid extinction than the 8 1/3# schedule 

(l>Z.0l)t or the 16 2/3$, 25$» and 33 l/3# schedules (all 

£8^.05). The 8 l/3$ schedule showed more sustained extinc

tion performance than the 100$ and the 66 2/3$ schedules 

(both £S^.0l), and the 33 l/3$» 25$, and 16 2/3$ schedules 

(all £s <!.05). 

Analysis of the schedule x reinforcement procedure 

interaction indicated that the 8 1/3$ direct schedule pro

duced greater resistance to extinction than the other direct 



Table 4. Mean Seconds to Extinction as a Function of Schedule of 
Reinforcement, Amount of Acquisition Training, and 
Reinforcement Procedurei Combined Means 

AMOUNT OF ACQUISITION 
TRAINING 

REINFORCEMENT 
PROCEDURE 

SCHEDULE OF REIN
FORCEMENT 

12 Trials 

60 Trials 

300 Trials 

Vicarious Reinforcement 

Direct Reinforcement 

8 1/3% 

16 2/3# 

25% 

33 1/3% 

66 2/395 

100# 

262.615 

229.656 

293.677 

320.979 

202.986 

369.750 

262.604 

275.583 

286.833 

215.104 

162.021 



Table 5. Mean Seconds "to Extinction as a Function of Schedule of Reinforcement, 
Amount of Acquisition Training, and Reinforcement Procedures 
Separate Cells 

NUMBER OF SCHEDULE OF REINFORCEMENT 
ACQUISITION 

X TRIALS 8 1/3* 16 2/3% 25* 33 1/3% 66 2/3% 100% X 

12 ^92.875 247.375 20^.500 343.750 136.500 38.875 243.979 
DIRECT 
REINFORCE- 60 366.875 151.875 106.500 196.750 80.625 67.750 161.719 

MENT 
300 366.500 187.875 171.125 275.250 208.875 9.875 203.250 

12 265.750 313.375 384.125 249.625 215.250 259.375 281.250 
VICARIOUS 
REINFORCE- 60 324.125 246.000 330.750 308.000 282.625 294.000 297.583 

MENT 
300 402.375 429.125 456.500 347.625 366.750 302.250 384.104 



21 

Table 6. Analysis of Variance of Time to Extinction 

Source df MS F 

Schedule of Reinforce
ment (A) 5 236,224.13 6.57*** 

Reinforcement Proce
dure (B) 1 1,002, MO. 00 27.89*** 

Amount of Acquisition 
Training (C) 2 98,396.76 2.74* 

Sex (D) 1 168,3^5.03 4.68** 

A x B 5 182,886.36 5.09*** 

A x C 10 16,833.96 .47 

A x D 5 9.250.14 .26 

B x C 2 129,439.39 3.60** 

B x D 1 81,978.75 2.28 

C x D 2 1,953.29 .05 

A x B x C 10 11,950.45 .33 

A x B x D 5 15,037.15 

C
M

 J
* 

•
 

A x C x D 10 14,582.02 .41 

B x C x D 2 42,969.68 1.20 

A x B x C x D 10 27,564.30 .77 

Error 216 35,937.55 

*** *001 

** £^.05 

* EZ.10 
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schedules (all e»sZ..05), with the exception of the 33 1/3# 

direct schedule. The 8 1/3# direct schedule did not signifi

cantly differ from any of the vicarious schedules (all 

j>s >.05). The 100# direct schedule produced more rapid 

extinction than the 33 l/3# and 8 1/3# direct schedules 

(both J5S/..01), the 16 2/3# direct schedule (£Z.05), and 

every vicarious schedule (all six esZ.05). The 25# vicari

ous schedule did not significantly differ from the other 

vicarious schedules (j>s>.05). However, the 25# vicarious 

schedule produced greater resistance to extinction than the 

100# and 25# direct schedules (both £sZ.0l), and the 66 2/3# 

and 16 2/3# direct schedules (both jjsZ.05). In essence, the 

schedule x reinforcement procedure interaction seemed to 

result from the sustained extinction performance of the 8 l/3# 

direct and the 25# vicarious schedules, and from the rapid 

extinction of the 100# direct schedule. These results are 

graphically depicted in Figure 2. 

Multiple comparison of means for the amount of 

acquisition training x reinforcement procedure interaction 

indicated that subjects who observed a model bar press 300 

times, responded significantly longer than subjects who 

watched a model bar press for 12 or 60 trials (i>Z,.05). The 

subjects who observed the model for 300 acquisition trials 

also persisted significantly longer than subjects who 

directly participated in 12, 60, or 300 acquisition trials 

(all j>sZ..0l). Subjects who directly participated in 60 
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trials showed significantly less resistance to extinction 

than subjects who observed a model either for 60 trials 

(&/.Ol), or for 12 trials (j> Z.05). Subjects who observed 

a model for 12 or 60 trials did not significantly differ 

from one another (£>.05)» nor did subjects who received 12, 

60, or 300 direct acquisition trials (all es>,05). 

A trend analysis of the acquisition level x schedule 

of reinforcement interaction indicated the linear components 

to be significant for the 12 and 300 acquisition trials con

ditions (both £S^.0l), but not for the 60 acquisition 

trials condition (^>.05). Quadradic components were not 

significant for any acquisition level (p. ? . Q 5 ) »  

Subjects who observed a model showed greater resis

tance to extinction than subjects who were directly reinforced 

(j)Z.00l). Males persisted longer than females (e^-.05). 

Male subjects who observed a model tended to show more sus

tained extinction performance than subjects in other condi

tions. 

A trend analysis of the reinforcement schedule x 

reinforcement procedure means indicated that the linear com

ponents for the direct schedules were significant (j>Z..00l). 

Linear components for the vicarious schedules were not 

significant ( £ > . 0 5 ) .  
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Rate of Responding during Extinction 

The condition means for rate of responding are 

presented in combined means in Table 7 and in separate cells 

in Table 8 and are graphically depicted in Figure 3. The 

results of the analysis of variance are shown in Table 9. 

As with the other two dependent measures (which, together, 

determine rate of response) significant schedule effects 

occurred (j>Z.00l). Subjects in the 100% schedule condition 

tended to respond at a significantly slower rate than sub

jects in all other schedule conditions (all jjsZ.01, except 

the 100% and 66 2/3% difference, £Z*°5)* The rate of 

responding by subjects in all other schedule conditions did 

not significantly differ from one another (all jds >.05). 

Results from a trend analysis applied to the acquisi

tion level x reinforcement procedure interaction indicated 

the linear components to be significant for each acquisition 

level (all jjsZ.OI). Quadradic components v/ere significant 

for the 300 acquisition trials condition (j)Z.0l) but not for 

other acquisition level conditions (both £S>.05). 

Tha amount of acquisition training significantly 

influenced the rate of responding during acquisition (£^.00l). 

Subjects who participated in 300 acquisition trials responded 

at a significantly faster rate than subjects who received 12 

acquisition trials (e^.01), or 60 trials (|>Z..05). Subjects 

in the 60 trials condition responded significantly faster 

than those in the 12 trial condition (j)Z..01). 



Table 7. Mean Rate of Responding During Extinction (Responses per 
Second) as a Function of Schedule of Reinforcement, 
Amount of Acquisition Training, and Reinforcement 
Proceduret Combined Means 

AMOUNT OF ACQUISITION 
TRAINING 

REINFORCEMENT 
PROCEDURE 

SCHEDULE OF REIN
FORCEMENT 

12 Trials 

60 Trials 

300 Trials 

Vicarious Reinforcement 

Direct Reinforcement 

8 1/3 % 

16 2/3* 

25* 

33 1/3* 

66 2/395 

100* 

.938 

1.159 

1.324 

1.050 

1.230 

1.290 

1.181 

1.299 

1.241 

1.040 

.790 

ro 
ON 



Table 8. Mean Rate of Responding During Extinction (Responses per Second) 
as a Function of Schedule of Reinforcement, Amount of 
Acquisition Training, and Reinforcement Procedure: 
Separate Cells 

NUMBER OF SCHEDULE OF REINFORCEMENT 
ACQUISITION 
TRIALS 8 1/3* 16 2/3* 25* 33 1/3* 66 2/3* 100* X 

12 1.082 .939 1.444 .856 .939 .545 .9 67 
DIRECT 
REINFORCE 60 1.572 1.345 1.116 1.574 1.124 .749 1.247 

MENT 
300 1.464 1.476 1.671 1.665 1.626 .959 1.477 

12 1.166 1.012 .952 .977 .604 .741 .909 
VICARIOUS 
REINFORCE 60 1.102 1.061 1.394 1.006 .930 .930 1.071 

MENT 
300 1.351 1.255 1.217 1.365 1.017 .815 1.170 
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Table 9. Analysis of Variance of Rate of Responding 
During Extinction 

Source df MS F 

Schedule of Rein
forcement (A) 5 1,84Jf 6.90** 

Reinforcement Proce
dure (B) 1 2.3^2 8.76* 

Amount of Acquisition 
Training (C) 2 3.588 13.^2** 

Sex (D) 1 .001 .00 

A x B 5 .275 1.03 

A x C 10 .117 .44 

A x D 5 

C
O

 O
A

 

• 1.27 

B x C 2 .370 1.38 

B x D 1 .091 .3^ 

C x D 2 .303 1.13 

A x B x C 10 .330 1.23 

A x B x D 5 .239 .89 

A x C x D 10 

O
 

CV
J 

• .77 

B x C x D 2 .168 .63 

A x B x C x D 10 .298 1.11 

Error 216 .267 

** .001 

* £/..005 
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Observing a model significantly influenced a sub

ject's rate of responding during extinction (j>Z..005). 

Subjects who observed a model responded significantly more 

slowly (X=l.05 bar presses per second) than those who were 

directly trained (X= 1.23). It should be noted that the 

model responded at a constant rate of 1 bar press per second 

unlike the self-determined response rates of direct subjects. 

Neither sex of the subjects nor any interaction term produced 

significant effects (all £s >.05). 

A trend analysis of the reinforcement schedule x 

reinforcement procedure interaction indicated that linear 

components for direct and vicarious reinforcement were each 

significant (both esZ.,01), but not for vicarious reinforce

ment. 



DISCUSSION 

Schedule of Reinforcement 

A controversy has existed in the free-operant extinc

tion literature as to the nature of the relationship between 

resistance to extinction and variable ratio (VR) reinforce

ment schedules. Some investigators (Baumeister and Hawkins, 

1966j Lewis and Duncan, 1956) have found an inverse rela

tionship, with thinner reinforcement schedules producing 

greater resistance to extinction than more dense schedules. 

Other studies (Borden and White, 1973» Kass, 19^2; Lewis, 

1952) have found the relationship to be nonmonotonic, 

increasing to a maximum and then declining, with intermedi

ate schedules producing the greatest resistance to extinc

tion. In the present study there was an inverse relationship 

between trials and seconds to extinction and reinforcement 

schedule, with the 8 l/3& schedule producing the greatest 

resistance to extinction. However, there was a nonmonotonic 

relationship between schedule and rate of responding during 

extinction, with the 2schedule producing the fastest rate 

of responding during extinction. 

The lack of consistency among extinction measures 

makes the present results difficult to interpret. This 

31 
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problem has received little attention from previous inves

tigators. Only one study (Davidson and Walker, 1970) men

tions that the measure of extinction used can influence the 

conclusions drawn from the data. For the most part, inves

tigators have assumed that one extinction measure is compar

able to any other. From the present results, there is 

reason to suspect that much of the controversy in the area 

may derive from comparing the results of various studies in 

which different extinction measures have been employed. 

There is reason to doubt the utility of the term "resistance 

to extinction" which subsumes all the various extinction 

measures and implies that each measure supports similar 

conclusions. There would be less controversy in the area 

if investigators would discuss their results in terms of 

the particular measures employed, e.g., trials to extinction 

or rate of responding during extinction, rather than using a 

vague label "resistance to extinction." 

The general superiority of partial over continuous 

schedules, on each of the three dependent measures, was 

consistent with the previous research literature (Jenkins 

and Stanley, 1950» Lewis, i960). The agreement of the three 

measures of extinction in this regard is evidence of the 

robustness of the partial reinforcement effect. The finding 

that subjects who observed a model displayed a PRE corror-

borates previous investigations (Berger and Johansson, 19681 
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Borden and White, 19731 Hamilton, 1970} Klauck, 1969) and is 

further evidence of the robustness of the PRE phenomenon. 

Direct and Vicarious Reinforcement 

For both subjects who received direct reinforcement 

and for those who observed a model, reinforcement schedule 

was inversely related to presses to extinction, with the 

thinner schedules sponsoring the greatest extinction 

responding. Subjects who were directly reinforced according 

to the 8 l/3$ schedule gave more responses during extinction 

than those who were directly reinforced on other schedules. 

Subjects who observed a model reinforced on the 25% schedule 

made more responses during extinction than those in the 

other vicarious reinforcement conditions. The superiority 

of the 25% schedule with a model in promoting responses to 

extinction by observers corrorborates earlier findings 

showing this schedule to be superior in observational 

learning situations (Borden and White, 1973)* 

Reinforcement schedule was inversely related to 

seconds to extinction for subjects who were directly rein

forced. However, for those who observed a model, schedule 

of reinforcement was unrelated to seconds to extinction. 

As in trials to extinction, subjects who were directly 

reinforced according to the 8 l/3% schedule responded for 

a longer amount of time during extinction than subjects in 

the other direct reinforcement conditions. For those who 
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observed a model, the 25% schedule sponsored the longest 

responding during extinction. 

The 25% schedule of reinforcement produced a high 

rate of responding during extinction for those who were 

directly reinforced. For subjects who observed a model, the 

rate of responding was negatively related to reinforcement 

schedule so that thinner schedules sponsored a higher rate 

of response than more dense schedules. The 8 l/3# and the 

25% schedules produced a high rate of response during 

extinction for all subjects. 

The finding that those who observed a model showed 

greater responses and seconds to extinction should not be 

assumed to be the result of vicarious versus direct learning. 

Subjects who received direct reinforcement responded through

out the acquisition phase of the experiment, whereas those 

who observed a model did not respond until the extinction 

phase. Very likely boredom and fatigue built up in subjects 

who directly participated in the acquisition phase, whereas 

the task was relatively more novel for vicariously trained 

children. These factors probably entered into the results. 

Also, it should not be erroneously inferred that the more 

rapid rate of response shown by directly reinforced subjects 

(versus those who observed a model) is an indication of dis

continuity between the two modes of reinforcement. Since 

prior research (Borden and White, 1973) has shown that the 

temporal properties of a response can be transmitted through 
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modeling procedures, it seems plausible that the slower 

response rate for subjects who observed a model simply 

involved a matching of the temporal topography of the model's 

response. In other words, if the model had responded at a 

rate twice as fast as the mean rate displayed by directly 

reinforced children, the observer subjects watching the model 

would also likely have shown a more rapid rate of response 

than those receiving direct reinforcement. 

Amount of Acquisition Training 

Grant and Schipper's hypothesis (1952) that the 

functional relationship between schedule of reinforcement 

and resistance to extinction varies according to the amount 

of acquisition training was not confirmed. They predicted 

that a short acquisition period would produce a nonmonotonic 

relationship increasing to a maximum and then declining, 

whereas extensive acquisition training would produce an 

inverse relationship. Trials and seconds to extinction were 

inversely related to schedule of reinforcement for subjects 

receiving 12, 60, or 300 acquisition trials. Subjects who 

received 12 or 60 acquisition trials showed an inverse 

relationship between schedule and rate of responding during 

extinction. With extensive acquisition training (300 trials) 

very thin and very dense schedules led to a low rate of 

responding during extinction, whereas intermediate schedules 

led to a faster rate of responding. Such results are the 
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opposite of what one would expect according to the Grant and 

Schipper hypothesis. 

The general finding in the free-operant extinction 

literature has been that longer acquisition training leads 

to increased resistance to extinction (Carter and Bruno, 

19681 Denny, Wells and Maatsch, 19571 Furumoto, 1971s 

Harris and Nygaard, 19611 Jenkins and Rigby, 1950t Margulies, 

19611 Perin, 19^2» Schaeffer and Hanna, 1966} Schiff, 1965s 

Siegel and Foshee, 1953» Williams, 1938). In the present 

study trials and seconds to extinction was unrelated to the 

amount of acquisition training received by subjects who were 

directly reinforced. Several methodological differences 

distinguished the present study from the research which has 

found a positive relationship. Some prior studies used a 

small number of acquisition trials (Denny, Wells.and 

Maatsch, 1957; Perin, 19^2; Schaeffer and Hanna, 19661 

Siegel and Foshee, 1953)» while in other studies acquisition 

training was spread out over several days (Carter and Bruno, 

19681 Furumoto, 19711 Harris and Nygaard, 1961; Schiff, 

1965). In the present design, extensive training was given 

in one session. This difference might account for the lack 

of relationship between amount of acquisition training and 

responses and time to extinction. 

Longer acquisition training increased rate of 

response during extinction both for directly and observation-

ally trained children. An explanation based on frustration 
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theory (Amsel, 1958* 1967) may account for this finding. 

With increased acquisition training more reinforcement is 

received and greater effort is expended so that a greater 

sense of frustration is felt by subjects when extinction 

begins. Since frustration is assumed to be a motivating 

emotional state, it affects the vigor of responding. The 

greater frustration felt by subjects who have participated 

in a lengthy acquisition series might thus promote a faster 

rate of responding. 

Responding by subjects in the observational learning 

situation was directly related to the number of bar presses 

which the model demonstrated, with subjects who observed a 

model engage in extensive bar pressing responding longer 

than those who observed a model respond only a few times. 

It seems likely that observing a model bar press for a long 

time created the assumption on the part of the observer that 

extensive bar pressing was the appropriate or modal response. 

Stated somewhat differently, observing a model bar press 300 

times probably created a different adaptation level or per

ception of normative performance on the part of the observer 

(Helson, 1959* Sherif and Hovland, 1961). 

In summary, the present research supports the follow

ing conclusions* (l) Partial schedules of direct and vicari

ous reinforcement lead to greater frequency, duration, and 

rate of responding during extinction than continuous sched

ules. However, the extinction performances of those 
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receiving direct reinforcement were not identical with the 

performances of those receiving vicarious reinforcement. 

Those directly reinforced according to the 8 l/3$ schedule 

showed the greatest resistance to extinction whereas those 

who observed a model reinforced according to the 25# sched

ule showed the most sustained extinction performance. 

(2) Subjects in the observational learning situa

tion tended to imitate the rate and duration of responding 

demonstrated by the model, indicating that the temporal 

topography of a response may be transmitted through modeling 

procedures. 

(3) The rate of response during extinction was 

positively related to the amount of acquisition training 

which subjects received. However, trials and time to extinc

tion appeared unrelated to the amount of acquisition train

ing. 

(4) The rate of response during extinction was non-

monotonically related to the schedule of reinforcement 

received during acquisition training. However, trials and 

time to extinction was inversely related to schedule of 

reinforcement. 

(5) Although traditionally different extinction 

measures have been discussed under the blanket term "resis

tance to extinction," from the present study it appears that 

the measures are not always consistent. In view of this the 



term "resistance to extinction" appears to be of limited 

utility. 
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