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ABSTRACT 

The effects of different instructions given directly to subjects, 

and observed reinforcement schedules were studied in terms of 

sponsoring differential resistance to extinction using a bar press task. 

Second and third graders were exposed to combinations of an instruc

tional variant (either "Press fast for a long time", "Press slow and 

stop soon", or no such instructions) and a vicarious reinforcement 

schedule (either a variable ratio 6 schedule, continuous reinforcement 

schedule or no reinforcement). No response contingent direct 

reinforcement was given. The major dependent variables were 

responses to extinction, time to extinction, and rate of responding 

during extinction. One supplementary dependent measure was the 

percent of subjects in each cell who were still responding after 15 

minutes, the imposed upper limit of the extinction period. For the 

instructional variant, it was predicted that the following order of 

decreasing resistance to extinction would be found on all dependent 

measures: "Press fast for a long time", the no instruction condition, 

and "Press slow and stop soon" . The predicted order of decreasing 

resistance to extinction for the vicarious reinforcement schedule 

variable on all dependent measures was variable ratio 6, continuous 
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reinforcement, and no reinforcement. It was also predicted that the 

instructional effects, which were thought to involve central 

mediational processes, would be more robust than the vicarious 

reinforcement schedule effects. The results strongly support the 

predicted ordinal relationship between the levels of the instructional 

variable. The expected order was obtained on ail dependent measures . 

Less strong support was found for the predicted ordinal relationship 

between the vicarious reinforcement schedules . That order was found 

on the response and percent measures but only obtained significance 

on the time variable. A vicarious partial reinforcement effect was 

obtained. On each dependent measure the variable ratio 6 schedule 

sponsored greater resistance to extinction than did the continuous 

reinforcement schedule. Strong support was found for the prediction 

that the effects of instructions would be more robust than the 

vicarious reinforcement schedules. The instructional manipulation 

resulted in significant main effects on all dependent measures, while, 

the vicarious reinforcement variable produced significant differences 

only on the time to extinction measure. Instructions consistently 

accounted for a greater percentage of the total variance than did the 

vicarious reinforcement schedule variant. The interactions between 

these variables on all of the measures Indicate that although the 

ordinal relationship between levels of the instructional variable held 
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across levels of the vicarious reinforcement variable, the corresponding 

order among the levels of the vicarious reinforcement variable was 

not consistent across levels of the instructional variant. In the 

present study, a variable thought to involve mediational processes 

was more efficacious than a variable involving rewarding consequences. 



CHAPTER 1 

INTRODUCTION 

Bandura (1969) has discussed various psychological principles 

which govern the acquisition and modification of human behavior from 
% 

the standpoint of social learning theory. This view asserts that 

"psychological functioning involves a reciprocal interaction between 

behavior and its controlling environment" (p. 63), and it emphasizes 

the importance of three classes of events: A) external stimulus control; 

B) reinforcing consequences; and C) central mediational processes, as 

behavioral determinants. 

Social learning theory recognizes the importance of stimulus 

and outcome control in two different modes; when these events are 

experienced by an individual directly, and when they are observed by 

an individual. Considerable evidence (e.g., Bandura, 1965) suggests 

that the behavior of observers may be regulated by events experienced 

by other persons . More specifically, a person may watch another 

individual's behavior and its consequences, and this may substantially 

affect the observer's behavior. There are two particular outcomes 

which seem of special present importance. Rewarding consequences 

observed following certain behavior facilitate similar behavior in the 
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observer. Further, if an individual's behavior is followed by a 

punishing outcome, such a consequence functions as an Inhibitor with 

respect to the observer's behavior. These findings are analogous to 

those obtained in the direct mode where positive or negative 

consequences facilitate or inhibit# respectively, a response class for 

the person experiencing the consequence. The effects of various 

outcomes on the behavior of observers is referred to as vicarious 

reinforcement. i 

The effects of vicarious reinforcement have been reviewed by 

Bandura (1969, 1971). He concluded in both reviews that many of 

those variables which govern behavior modified by direct reinforcement 

are also important in the vicarious mode. These variables which 

include: magnitude (Bruning, 1965), percentage (Bisese, 1966; 

Kanfer, 1965), and intermittence (Rosenbaum and Bruning, 1966) of 

reinforcement, affect observers similarly to the manner in which they 

affect an individual experiencing them directly. 

One series of studies designed to investigate the similarities 

between reinforcement administered directly and vicariously supports 

Bandura's conclusion that there are often comparable effects. For 

example, Borden (1972) found a partial reinforcement effect (PRE) 

following vicarious reinforcement. This finding suggests that as is 

the case in the direct mode, individual observers were more resistant 

to extinction following intermittant as opposed to continuous 
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reinforcement. Borden's findings substantiated the results of Berger 

and Johansson (1968), Klauk (1969) and Hamilton (1970) who were also 

able to find PREs following various vicarious reinforcement acquisition 

paradigms. In the Berger and Johansson study, the vicarious PRE was 

found to occur for those subjects who observed a model who displayed 

positive emotional reactions on rewarded trials and negative emotional 

reactions on nonrewarded trials. This finding is consistent with the 

suggestion made by Bandura (1969) that the affective responses of the 

model may be important in the vicarious reinforcement process. Bercjos-. 

and Johansson raised the issue that one reason for the PRE in the 

absence of direct reinforcement might have been because the models 

were peers. They noted that in an earlier study (Lewis and Duncan, 

1958), which failed to obtain a PRE, a non-peer model was employed. 

They reasoned that because of this difference between subject and 

model, the model's acquisition might not have seemed as relevant 

for the subjects. 

Borden (1972) and Borden and White (1973) report an experiment 

in which a female, adult, non-peer-model was employed with children 

from parochial schools serving as subjects. Borden and White 

demonstrated a vicarious PRE. In this study, second grade students 

were vicariously reinforced with "M&M"s for bar-pressing and were 

then placed on extinction. Acquisition was accomplished by having 

the subjects observe a model press a bar. The model's responses 
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(but never the child's) were differentially reinforced with "MSfoT's. 

Students who had observed partial reinforcement schedules were more 

resistant to extinction than were those observing a continuous schedule. 

It was found that greatest resistance to extinction followed a variable 

ratio 4 schedule. This schedule was more potent than either a 

variable ratio 10 or a continuous reinforcement schedule (CRF). 

Another finding was that partial reinforcement schedules administered 

vicariously, sponsored faster response rates during the extinction 

phase than did the CRF schedule. • 

A number of studies have suggested that in some instances with 

certain types of tasks, vicarious reinforcement effects may surpass 

direct reinforcement effects (Berger, 1961; Kanfer & Marston, 1963; 

Marlatt, 1968). Bandura suggested that the actual experience of 

consequences following the performance of a task, and the act of 

performing the task itself, may together Interfere with optimal 

acquisition (Bandura, 1971). Specifically, he proposed that indivi

duals responding directly and being exposed to various direct 

consequences might A) discern the response-reinforcement 

contingencies more slowly than observers; B) experience increased 

emotional arousal beyond the optimal level; and C) experience 

emotional disruption or temporary distraction sufficient to interfere 

with learning. Bandura cautioned that these results must be interpreted 

conservatively. He noted that "the studies have not demonstrated that 
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vicarious reinforcement alone can sustain effortful behavior over a 

long period of time, which is usually the major function of direct 

reinforcement" (Bandura, 1971, p. 235). Further, the studies in 

which the superiority of vicarious reinforcement has been demonstrated 

have typically employed tasks requiring that subjects learn to 

discriminately perform responses which are already within their 

repertoires. Such discrimination learning tasks are probably disrupted 

rather than assisted by direct performance. If other tasks had been 

studied, particularly tasks requiring that subjects learn new, complex, 

motoric responses involving proprioceptive feedback, or tasks which 

require that subjects perform arduous or noxious responses, then 

direct reinforcement effects might be expected to surpass vicarious 

reinforcement effects. Bandura suggested that "reinforced performance 

would probably prove more efficacious than observation alone, partic

ularly in response learning that requires abstracting subtle common 

properties from otherwise different instances and in developing skills 

containing important motoric components" (Bandura, 1971, p. 235). 

Nonetheless, Bandura concluded that vicarious reinforcement can have 

"strong short-term behavioral effects." 

Bandura (1969) offered a number of possible explanations for the 

apparent efficacy of vicarious reinforcement. First, it is argued that 

the reinforcing stimuli may serve an informative function for the 

observer. This guidance may be particularly powerful in situations 
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where there is considerable ambiguity regarding which behavior is 

permissible and which is punishable, and where the observer believes 

that the relationship between the behavior and consequence applies 

to himself as well. A second alternative proposes that vicarious 

reinforcement may function through activating or motivational processes. 

Such processes are said to affect the speed, intensity and persistence 

of behavior in an observer as they do during direct reinforcement. 

In addition to these two possible explanations for vicarious reinforce

ment, three others were proposed including: A) the importance of the 

affective experiences of individuals modeling the behavior which is 

being reinforced: B) the discriminative function of the reinforcement 

which helps to delineate appropriate and inappropriate situations in 

which a behavior may be exhibited; and C) the importance of changes 

in the status of the model as a consequence of obtaining reinforcement, 

which may then produce changes in the behavior of an observer. 

Thus, vicarious reinforcement may function through informational 

or motivational processes. In the direct reinforcement literature, 

these two aspects have become of increasing interest recently. 

Estes (1972) noted that traditional formulations about how reinforce

ment works did not distinguish between informational and motivational 

components. Estes attributes this to the fact that so much of the 

literature on reinforcement has dealt with infra-human subjects. He 

argued that it is important to differentiate these two processes when 
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working with human subjects, subjects who have many sources of 

information available to them in a given situation. Data were presented 

which clearly demonstrated the potency of Informational aspects in 

human reinforcement. He argued against conceptualizing a reinforcing 

event as strengthening or weakening a chunk of behavior which 

immediately preceeded it. Instead, he believes that such an event 

provides the opportunity for the organism to learn a relationship 

between the stimulus which evoked its response and the reinforcing 

outcome. The present study examines the relative potency of informa

tion presented directly to a subject versus the effect of vicarious 

reinforcement schedules observed by a subject. The effects of these 

variables are examined with regard to their sponsoring differential 

resistance to extinction using a bar-press task. 

A series of experiments conducted by Rosenthal and his collegues 

in-the area of conceptual social learning has compared the effects of 

reward, either anticipated or administered, and observation alone, 

on the acquisition and generalization of abstract concepts. Rosenthal 

and Whitebrook (1970) found that the promise of a ten cent reward did 

not improve either the acquisition or generalization of concept attain

ment using a grammatical task with school children, from the level of 

attainment sponsored by observing correct responses alone. A similar 

finding was reported by Rosenthal and Carroll (1972) using the promise 
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of a more substantial reward with a task again involving grammatical 

parameters. The monetary incentive failed to produce a significant 

main effect or significant interactions. In order to determine whether 

different results might have been anticipated had reward actually 

been given to children in these studies, another experiment conducted 

with retarded individuals (Rosenthal and Kellogg/ 1973), examined the 

effects of dispensing reward (giving candy) following correct 

performance. Giving candy was also compared with the effect of 

giving simple feedback in the form of "right" or "wrong" following 

correct responses. The task involved the acquisition and generaliza

tion of a concept relating disks of various colors to three-marble 

contiguous triangles which were to be made on an ordinary Chinese-

checkerboard . As in the other studies already cited, reward did not 

sponsor a main effect. Further evidence suggests that reward did not 

increase performance above the level of attainment and generalization 

sponsored by simple information feedback. Rosenthal, Feist and 

Durning (1972) using the acquisition and generalization of the triangle-

disk found that actively encouraging children to learn the task similarly 

did not significantly improve their performance above the level of 

attainment found after observation alone. It would appear that when 

^ responses are not noxious or socially censurable, informational 

aspects in vicarious concept attainment can be more potent than are 

reward aspects. 
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Kaufman, Baron, and Kopp (1966) found that in one instance 

information given directly to subjects was more powerful than response-

reward contingencies, despite the fact that the information given was 

purposefully inaccurate. The investigators either gave accurate or 

erroneous information to subjects regarding the schedule according 

to which their behavior would be rewarded . It was found that subjects 

given inaccurate information about how they would be rewarded 

responded in a manner consistent with that which would be predicted 

for subjects actually receiving the schedule which was erroneously 

described. Further, the effects of these illusory schedules surpassed 

the effects of the actual schedules themselves. 

The present study was designed to further explore vicarious 

reinforcement phenomena in a format similar to that used by Borden 

and White (1973). Specifically, the relative efficacy of schedules 

of' vicarious reinforcement were compared with that of instructional 

variations presented to the subjects directly, as assessed by 

differential resistance to extinction. Three vicarious reinforcement 

schedules were employed: variable ratio 6 (VR6), continuous 

reinforcement (CRF), and no reinforcement (No Sr+). The latter was 

included to serve as a control against which the other schedules might 

be judged, and as a means of assessing the effect of simply observing 

the appropriate response in the absence of candy reinforcement. The 

importance of including such a mode ling-a lone control group is 
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discussed by Bandura (1971). It was predicted that for all measures of 

resistance to extinction the following order of decreasing resistance 

should be found VR6 CRF > No Sr+. 

The instructional variation was introduced following the acquisi

tion phase during which the subject observed the model pressing the 

bar and being reinforced according to one of the three schedules. 

Three instructional variants were included which were roughly analogous 

to the predicted effects of the vicarious reinforcement schedules. 

Before taking a turn playing the game (being placed on extinction), 

the children receiving one variation were told to "Press fast for a 

long time" (Fast group). This instruction verbalizes the anticipated 

pattern during extinction following the VR6 schedule, namely rapid, 

persistent responding. Other children were told "Press slow and stop 

soon" (Slow group), a variant designed to elicit a more leisurely, 

briefer extinction period. Finally, other children heard neither of 

these variants (None group). As in the case of the No Sr+ condition, 

this group of subjects served a dual role. They were included to 

serve as controls and also to permit the evaluation of the effects of 

the observation of the model's responses alone without additional 

variation. It was predicted that in sponsoring unreinforced responding 

by children, the following order, Fast >*• None Slow would be 

found on all measures of resistance to extinction. In view of the 
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previous research suggesting that Instructional and observational 

parameters can be more robust than reward for normal students in a 

school like setting, it was further predicted that the main effect of 

the instructional variation would account for more of the total variance 

than the main effect of the reinforcement variable. 



CHAPTER 2 

METHOD 

Subjects 

One hundred forty-four second and third grade parochial school 

children from three Tucson parochial schools served as subjects (Ss). 

The Ss were randomly assigned to the experimental conditions with the 

constraints that an equal number of second and third graders, and an 

equal number of males and females were included in each condition. 

The average age of the second graders was 7 years 9 months, and 

the average age of the third graders was 8 years 8 months (mean age = 

8 years 2 months). The experimenter (E) and the model (M) were both 

male, Caucasian psychology graduate students in their twenties. 

Throughout the study, they both dressed similarly in shirt-and-tie. 

Apparatus 

Each £ was seated facing a large, rectangular, metal box which 

liad been placed on a table. The box, within which the experimental 

apparatus was housed, was 28.6 cm long, 49.5 cm high, and 20.3 

cm wide. The person "taking a turn playing the game" (either S or M) 

sat within reach of a white, plastic, bar, 2 .8 cm wide which was 

mounted 5.1 cm from the bottom and centered 7.6 cm from the right 

12 
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side of the box. The bar itself, protruded out of the box some 2 .5 cm. 

A plastic tube, which was used to deliver "M&M" candy into a metal 

pie plate, was also located on the side of the box nearest £3. The 

plastic tube was mounted at about the same height as the bar and 

was about 5.1 cm to the left of the bar. On the top of the box near 

S's end was an MMD-1 Davis "M&M" Dispenser. A Ralph Gerbrands 

Model Ratio Randomizer was mounted near the top of the end of the box 

opposite S.. The ratio randomizer was used to regulate the dispensing 

of candy and it was programmed to deliver "M&M"s either according 

to a variable ratio 6 reinforcement schedule (VR6), or according to a 

continuous reinforcement schedule (CRF). The apparatus also 

contained an "on-off" switch which controlled the "M&M" dispenser 

so that it was not necessary to program the ratio randomizer for no 

reinforcement conditions (No Sr+). Simply switching the dispenser 

off prevented the delivery of any candy. A response counter was 

mounted above the ratio randomizer to keep track of the number of 

bar presses made. Because of their position on the apparatus, S was 

not able to see the ratio randomizer, the "on-off" switch or the response 

counter. A stopwatch was used for timing. 

On top of the apparatus was a small, plastic box in which an 

earpiece was stored. The earpiece was connected through the plastic 

box to a device which was designed to emit a soft click at roughly one 

second intervals. In fact, there were 120 clicks each 95 seconds. 



a rate of 1.26 clicks per second. The click, which was used by M 

as a means of standardizing his response rate could be switched "off" 

before being worn by S.by means of an "on-off" switch. This switch 

also could not be seen from S/s position in front of the apparatus. 

Experimental Design and Procedure 

The experiment was a 3 (VR6, CRF, or no reinforcement to the 

model) X 3 (Fast, Slow, or no instructions to the child) X 2 (Second or 

Third graders) X 2 (Boys or Girls) factorial design. Grade level and 

sex of £ were simply actuarial variables examined for control. Equal 

numbers of second and third grade boys and girls were assigned to 

each of the nine groups which were constituted by combinations of 

three vicarious reinforcement conditions and the three instruction 

conditions. A total of sixteen Ss were assigned to each of these 

nine cells. The specific levels of the independent variables are 

described in detail below. 

Each S. observed M. press the bar for 120 responses and was 

then asked to take a turn himself. As M pressed the bar, his responses 

were reinforced according to one of three schedules (the vicarious 

reinforcement variants). Either candy was delivered according to a 

VR6 schedule (VR6 condition) or it was delivered according to a 

continuous schedule (CRF condition), or no candy was delivered at 

all (No Sr+ condition). 
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After M. completed his turn, he collected his earned "M&M"s (if any) 

from the pie tin. The child was then given a chance to press the bar. 

One of three instructional variations was included in the directions 

given to the child immediately prior to the beginning of his turn. 

The S was either told: A) "Press fast for a long time" (Fast condition), 

B) "Press slow and stop soon" (Slow condition), or began responding 

without any verbal guidance (None condition). 

Each S was tested individually in a room located near the child's 

classroom. The basic procedure and instructions were much like 

those employed by Borden (1972). The E_ escorted each S from the 

classroom to the experimental room and along the way engaged the 

child in casual conversation. After arriving in the experimental room, 

S was introduced to M, "This is Mr. . He came over to play 

the game with you today. Mr. , this is (child's name) T h e  

child was then seated next to M_at the table on which the apparatus 

was placed. The E. continued, "This (pointing to the apparatus) is 

a new type of game. You play the game by pressing the bar like 

this (E. demonstrates one bar press). It will be Mr, 's turn 

to play the game first, and, when he is finished, you will have a 

turn to play. (Child's name), watch the man carefully so that you will 

know what to do when it's your turn to play. This (E holds up the 

earplug) is so you can listen into the machinery to make sure it's 

working right. If it's not working, if it's broken, you'll hear a loud 
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bell ring. If everything's okay, you won't hear anything." E, then 

helped M adjust the earplug and he signaled him to begin pressing 

the bar. 

M then pressed the bar 120 times at the rate signaled by the 

clicks (1.26 per second). Depending upon the condition, M's 

responding was either A) reinforced with candy according to a VR6 

schedule, B) reinforced with candy according to a continuous schedule, 

or C) never reinforced with candy after a response . 

When the required number of responses was completed, E 

signaled JM to stop. IMthen stopped and said, "I think I'll stop and 

give (child's name) a turn to play." M. then collected his "M&M"s 

(if any were earned) and helped the child adjust his chair in front of 

the bar press. At the same time, E moved behind the apparatus and 

reset the response counter. The E also manipulated the various 

"on-off" switches so that the "M&M" dispenser and the earpiece 

were both turned "off". The E then said to S, "Now it's your turn 

to press the bar." Then the instructional variant (Fast, Slow or None) 

was inserted. The E continued, "Try your best to do a good Job. 

Remember (Instructional variant is repeated)". Whenever any S, 

expressed doubt about what they were to do, E simply said, "You just 

press the bar down with your fingers." The E then helped the child 

adjust the earpiece and said, "Remember, this is so you can listen 



1 7  

into the game to make sure it's working okay. If you don't hear 

anything, the game is okay". 

At this point, both E and M moved to the back of the room away 

from £ and tried to appear disinterested inj3's performance. The £ 

began timing S.when the first bar press was made. The end of the 

extinction period was defined by one of the following criteria: A) S, had 

not made a response in 60 seconds, B) Syndicated verbally or 

nonverbally that he no longer wanted to play (e.g., S^gets up from his 

chair), or C) S. had responded for fifteen minutes. 

None of Ss received any "M&M"s during the extinction period. 

All Ss were rewarded for participating in the experiment, noncontlngent 

upon their performance. Each child was given a piece of hard candy 

after he completed his turn, just prior to his being escorted back to 

class by E. Before presenting £3 with candy, E. said, "You didn't win 

any "M&M"s but you played the game so nicely I'll give you some 

candy anyway". The S was then asked not to tell the other children 

about the game ("We want it to be a surprise for them!") and then was 

returned to the classroom. 

Dependent Measures and Analyses 

Three main dependent measures were employed to measure 

resistance to extinction. The first of these was number of responses 

to extinction. This measure was simply the number of responses 
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made by S and was counted on the response counter during the 

extinction phase. The second measure used was time to extinction. 

This measure was defined as the number of seconds between the 

beginning of the extinction phase (the first bar press) and the end of 

the extinction phase (as defined by the three criteria outlined above). 

The third measure was S's rate of response. This measure was obtained 

by dividing the total number of responses made by S. by his time to 

extinction measured in seconds. This yields the number of responses 

made by S. per second . 

One supplementary measure was employed. In each cell of 16 

Ss, the percentage of students who reached extinction according to 

criterion "C" was calculated. Thus the percentage of Ss still pressing 

the bar after 15 minutes (900 seconds) was used as an additional 

measure of resistance to extinction. 

All of the independent variables were treated by analyses of 

variance. The main effects and interactions of the variables Instruc

tional Variant, Vicarious Reinforcement Schedule, Grade Level and Sex 

of Subject were examined separately for each of the major dependent 

measures. Post-hoc comparisons of means were made using the Tukey 

Honestly Significant Difference procedure (Winer, 1962). In order to 

assess the percentage of the total variance accounted for by each of the 

significant effects, Omega square (w ^) estimates were made for each 

effect achieving significance (Kirk, 1968). 



CHAPTER 3 

RESULTS 

Responses to Extinction 

A summary of means for the main effects obtained on this depen

dent measure is presented in Table 1. The effect of the instructional 

variable was significant (F = 22 .26; df = 2/96; £ < .001; ^ 2 = .23). 

The order of relative magnitude of the means was in the predicted 

direction. Presented according to decreasing resistance to extinction, 

the obtained means were: Fast (X = 1476.79), None (X = 1021.48), 

and Slow (X = 674.58). Tukey results indicate that the differences 

between the Fast condition and the other two conditions were signifi

cant at the same level (£ <C .01). The Slow condition also showed 

significantly less (jj <" .05) resistance to extinction than the unguided 

None condition £3s. 

A comparison of the means obtained by the effect of the reinforce

ment variable indicates that the predicted order of conditions was 

obtained, however, the main effect for the reinforcement variable did 

not achieve significance (F - 2 .85; df - 2/96; £ .05). Although 

there was a trend toward significance, the interaction between the 

19 
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TABLE 1 

MEAN NUMBER OF RESPONSES TO EXTINCTION 

Source Means Obtained 

Instructions 
Fast 
1476.79 

None 
1021.48 

Slow 
674.58 

Reinforcement 
VR6 
1206.60  

CRF 
1046.85 

No Sr+ 
919.40 

Grade Level 
Second 
1075.81 

Third 
1039.43 

Sex of Subject 
Males 
1128 .68  

Females 
986.56 
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instructional variable and the reinforcement variable was also 

nonsignificant (F. = 1.77; df = 4/96; £ .05)/ and is shown In 

Figure 1. 

An analysis of the effects of the two actuarial variables yielded 

nonsignificant results. No significant differences were sponsored by 

either grade level (F = 0.14; df = 1/96; £ .05) or sex (F. = 2 .08; 

df = 1/96; £ ;> .05). 

Time to Extinction 

Table 2 presents a summary of all main effects obtained on this 

dependent measure . As in the case of number of trials to extinction, 

the effect of the instructional variable on the time measure (number of 

seconds to extinction) was also significant (F = 6.00; df = 2/96; 

£ •<. .005; oj 2 = .06). As predicted, the greatest resistance to 

extinction was sponsored by the Fast condition (X = 815.83), followed 

by the None condition (X = 753 .31), and then the Slow condition 

(X = 609.52). The results of the Tukey test indicate that the difference 

between the Fast condition and the Slow condition was significant 

( £  < .01).  

The vicarious reinforcement variable produced a significant 

effect (F = 4.91; df = 2/96; £ .01; jxi 2 = .05). The order of 

relative magnitude of the means was in the predicted direction. Pre

sented according to decreasing resistance to extinction, the obtained 
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Figure 1. The Instructional Variant X Vicarious 

Reinforcement Schedule Interaction 
(F = 1.77; df = 4/96; £ = ns) 
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TABLE 2 

MEAN TIME TO EXTINCTION IN SECONDS 

Source Means Obtained 

Instructions 
Fast 
815.83 

None 
753.31 

Slow 
609.52 

Reinforcement 
VR6 
828.38 

CRF 
711.50 

No Sr+ 
638.79 

Grade Level 
Second 
719.60 

Third 
732.85 

Sex of Subject 
Males 
759.11 

Females 
693.33 



means were: VR6 (X = 828.38), CRF (X = 711.50), and No Sr+ (X = 

638.79). The Tukey results Indicate that the difference between the 

VR6 and the No Sr+ conditions was significant (£ <C. .01). A 

comparison of Omega squares indicates that the amount of the total 

variance on this dependent measure accounted for by the instructional 

variable was slightly higher than that accounted for by the reinforce

ment variable. The interaction between these two variables did not 

produce significant results (F = 0.13; df = 4/96; £ .05), (see 

Figure 2). 

As was the case above, neither grade level nor sex produced 

significant results (Fs = 0.07 and 1.74; dfs = 1/96; £ .05). 

It was evident that the distribution of scores on this temporal 

measure was skewed toward the upper limit of 900 seconds. If the 

distribution of scores is divided into quartUes, it is found that 19% 

of the scores fall into the first (lowest) quartlle, 1% fail Into the 

second, 6% fall into the third, and 74% fall into the fourth. Interest

ingly, a total of 105 students, some 73% of the total sample earned 

scores of 900 seconds. This indicates that just under three-fourths 

of Ss reached "extinction" as defined by this arbitrary limit imposed 

by E. Rather than ceasing to respond of their own accord, this large 

percentage of individuals had to be asked to stop. Table 3 lists 

the percentage of students within each cell who reached "extinction" 
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TABLE 3 

THE PERCENTAGE OF CHILDREN IN EACH CELL 
RESPONDING FOR 15 MINUTES 

Reinforcement Condition 

Instructional 
Variant 

VR6 CRF NoSr+ Mean% 

Fast 

None 

100% 

94% 

88% 

69% 

75% 

56% 

88% 

73% 

Slow 75% 50% 50% 58% 

Mean% 90% 69% 60% 
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according to the 900 second criterion. An examination of mean 

percentages indicates that the expected order of relative resistance 

to extinction sponsored by both the instructional variable and vicarious 

reinforcement variable was obtained. The interaction between these 

variables on the supplementary percentage measure is shown in 

Figure 3. 

Rate of Response 

A summary of the means obtained on the rate of response measure 

is presented in Table 4. Rate of response was defined as the total 

number of responses/time to extinction (in seconds). Computed in 

this manner, the rate of the model's response was 1.26. 

The instructional variable which sponsored the most powerful 

effect on the other dependent measures again had the greatest 

significant effect on this measure (F. = 24.90: df = 2/96; £ <, .001; 

3^ 2 _ ,26). For the third time, the relative magnitude of means 

resulting from each of the instructional variants was in the predicted 

direction (Fast None > Slow). The means obtained were: 

Fast (X = 1.79), None (X = 1.31), and Slow (X = 1.07). The Tukey 

test indicated that the Fast condition was significantly different from 

both the None and Slow conditions (jj .01). 

The effect of the vicarious reinforcement variable was not 

significant as measured by rate of response (F = 0.09; df = 2/96; 
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TABLE 4 

MEAN RESPONSE RATE DURING THE EXTINCTION PERIOD 

Source Means Obtained 

Instructions 
Fast 
1.79 

None 
1.31 

Slow 
1.07 

Reinforcement 
VR6 
1.42 

CRF 
1.38 

No Sr+ 
1.38 

Grade Level 
Second 
1.40 

Third 
1.38 

Sex of Subject 
Males 
1.42 

Females 
1.36 
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£ .05). Although the response rate obtained following the VR6 

schedule was greater than that obtained following either CRF or No Sr+, 

the rates sponsored by these latter schedules were identical. The 

mean rates were: VR6 (X = 1.42), CRF (X = 1.3 8) and No Sr+ (X = 1.38). 

Interestingly, all of these rates were faster than the 1.26 rate which 

all Ss observed. The interaction between the instructional variable 

and the vicarious reinforcement variable was significant (F = 3.10; 

df = 4/96: £ .025;^ ^ - .05). The interaction is shown in Figure 4. 

It is evident that the effects obtained are more complex on this measure 

than they have been on the measures already discussed. The antici

pated relative magnitude of means was found for the instruction 

conditions such that across conditions of vicarious reinforcement, 

the expected Fast None Slow order of decreasing resistance 

to extinction was found. The predicted order of means for vicarious 

reinforcement conditions was not found. Although the VR6 schedule 

sponsored a faster rate than did the CRF schedule when Ss were given 

either the Slow or None instructions/ the reverse was true following 

the Fast instructions. Further, those Ss observing no reinforcement 
i 

responded more slowly than the other two reinforcement groups 

when given the Fast instruction. When given the Slow or None 

instructions however, this No Sr+ condition sponsored faster 

responding than either the VR6 or CRF conditions (Figure 4). 
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CHAPTER 4  

DISCUSSION 

Instructional Effects 

The results of the present study support the predictions made 

about the effects of the mediational variable, instructions. The first 

of the predictions is discussed in this section and the second, relating 

to its relative efficacy, is discussed in a later section. It was 

predicted that there would be an ordinal relationship between the 

three levels of the independent variable such that the Fast condition 

would sponsor the greatest resistance to extinction followed by the 

None condition followed by the Slow condition. The data obtained 

strongly support this forecasted result. This relationship between 

instructional conditions was obtained when measured by number of 

responses to extinction, time to extinction, percentage of Ss using 

the full 900 seconds during the extinction period, and rate of response. 

An analysis of the obtained interactions between instructions and 

vicarious reinforcement indicates that the predicted relationship held 

across all levels of the vicarious reinforcement variable as assessed 

by all of the dependent measures used. 

32 
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Vicarious Reinforcement Effects 

It was predicted that an ordinal relationship between the 

reinforcement schedules would be obtained such that the relative 

order of VR6 CRF "p> No Sr+would be obtained in terms of decreas

ing resistance to extinction. Of particular interest was the relation

ship between the VR6 and CRF conditions which would indicate 

whether or not a PRE was elicited. The data support the predicted 

VR6 CRF No Sr+order. This was found on the response and 

percent measures but only attained significance with the time variable. 

On the rate of response measure, there was no difference between the 

CRF and No Sr+ conditions. It is clear that a PRE was obtained. On 

all of the dependent measures# the VR6 schedule sponsored greater 

resistance to extinction than did the CRF schedule, a finding which 

is consistent with that of Borden and White (1973) and other investiga

tors who reported a vicarious PRE. 

Relative Efficacy of Instructions Versus 
Vicarious Reinforcement 

The data indicate that in the present study the instructional 

variable was clearly more robust than the vicarious reinforcement 

variable. The instructional manipulation resulted in significant main 

effects on all of the dependent measures while the vicarious reinforce

ment variable produced significant differences only on the time to 
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extinction measure. Instructions consistently accounted for a 

greater percentage of the total variance than did the vicarious 

reinforcement variant. 

As was already noted above, the relationship between the levels 

of the instructional variant held across levels of the reinforcement 

variable. The reverse was not found, however. That is, the 

predicted VR6 >>CRF'^> No Sr+ order varied depending upon the level 

of the instructional variable. This finding is suggestive of the 

greater efficacy of the instructional variable, although it might be 

argued that if different levels of the reinforcement variable had been 

selected then the relative difference might have been maintained. In 

any case, taken together the results strongly indicate that modeling 

through verbal instructions, a variable presumed to involve central 

mediational activities was more potent than vicarious reinforcement 

schedules in determining resistance to extinction. 

A number of alternatives are proposed which might account for the 

superiority of instructions over vicarious reinforcement schedules. 

A first possibility involves the fact that the informational variant might 

provide less ambiguous guidance than the vicarious reinforcement 

schedules. Observation of the schedules may have implied, indirectly, 

that the model's contingencies might be expected to hold forks' 

responding. The instructional variable gave more salient, direct 
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information to the children about what they were expected to do. 

This possibility is consistent with the findings of Estes (1972) and of 

Kaufman, Baron, and Kopp (1966). 

A second possibility involves the mode of presentation of the 

independent variables. In the present study, instructions were given 

directly to Ss and the reinforcement schedules were administered 

vicariously. Thus, mode of presentation was confounded with the 

independent variables. Future research might examine these variants 

presented through the same mode. 

Finally, it is possible that in this situation, a central mediational 

variable was more powerful than was a consequence variable, a 

possibility consistent with social learning theory. According to 
i 

Bandura (1969), "in many respects the most influential, regulatory 

mechanism operates through central mediational processes (p. 63)." 

Such a mechanism was described as being more powerful than either 

external stimulus control or feedback through reinforcing consequences. 

One striking finding of the present study was that a large 

majority of the children were still pressing after 900 seconds had 

elapsed. Anecdotal evidence suggests that a possible explanation 

of this phenomenon may involve the demand characteristics of the 

experimental situation (Orne, 1962) which may have resulted in a 

presumption of reward for compliance even in the absence of candy 
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reward. Some students actually sat at the table for fifteen minutes 

pressing at extremely rapid rates throughout. They seemed to be 

uncertain about the appropriateness of ceasing to respond. In fact, 

some seemed to react by overcompllance. One S. in the VR6 Fast 

group pressed the bar 3277 times in fifteen minutes, a rate of 3.64 

presses per second ! In addition to the variables manipulated , 
i 

students seemed to be affected by their perceptions of the adults 

working with them. The E and may have been endowed with teacher

like qualities and by defining the adults as educational authorities, 

worthy of obedience, the child may have inferred situational 

guidelines about how to react under somewhat ambiguous conditions. 

It should be noted that obedience effects do not seem to be limited to 

elementary school children (Milgram, 1963, 1965). 

Given the skewed distribution of scores toward the upper limit 

of the time measure, one can only speculate about what might have 

resulted had different extinction criteria been employed. Perhaps a 

ceiling effect obscured some of the results which might have been 

found had the children been allowed to respond until they actually 

stopped themselves. Future research might examine resistence to 

extinction following vicarious reinforcement without an imposed upper 

limit on the extinction period. It would be interesting to discover 

whether or not the children would stop responding altogether within 
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a reasonable amount of time. The fact that the variables investigated 

In the present study were found to have had significant effects 

despite possible constraints on the differences between groups which 

might have been generated by the time limit may be interpreted as 

additional evidence in favor of their efficacy. 

It would also be of interest to examine how enduring the effects 

of the instructions and vicarious reinforcement schedules might be 

over time. Such a study could provide additional evidence for the 

relative efficacy of reinforcement schedules presented vicariously 

versus instructed performance cues. It would also be of interest to 

note whether or not this high percentage of persistence would endure 

over time. 
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