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ABSTRACT

Ulrich and Flavell (1970) note that although aggression is more
a problem today than it has ever been, and although there have been cen
turies of concern, little has been done to develop effective controls.
One conceptual framework for explaining the occurrence and control of
aggressive behavior is social learning theory.

Bandura (1973) suggests

that aggressive behaviors that are reinforced will be strengthened.
Several studies with children support this notion (Cowan & Walters,
1963; Davitz, 1952, & Lovaas, 1961).

Those aggressive behaviors that

are punished or unrewarded will be weakened or eliminated.

Hawkins,

Peterson, Schweid, and Bijou (1966) suggested that extinction is one
effective technique for eliminating aggressive behavior.

Pendergrass

(1971) suggested that timeout can be an effective technique for sup
pression of aggressive, verbal behavior.

Support for the effective

ness of punishment as a technique for suppressing aggression was
offered by Deur and Parke (1970).

There has been no comprehensive

study to compare the effectiveness of these three methods.
The present study compared the effectiveness of punishment,
timeout, and extinction in suppressing an aggressive response in
children.

In addition, two levels of both timeout and punishment

were compared in order to explore the effects of intensity of these
two treatments.
males.

The subjects were 61 first, second and third grade

There were three phases in the study.

In the first phase,

the acquisition phase, the subjects were trained in an aggressive
viii

response (punching a clown's face).

After a two minute period in which

the subjects acquainted themselves with the apparatus, they received 10
CRT reinforcements (M & M ’s), and five FR3 reinforcements for punching.
In the second phase of the experiment, the treatment phase, the subjects
were exposed to one of five treatments:

30 second timeout, 60 second

timeout, low punishment, high punishment, or extinction.

None of the

subjects received reinforcement during the treatment phase.

In the

timeout groups a door covered the punching apparatus contingent on each
response for a period of either 30 or 60 seconds.

The punishment groups

received a tone of either low or high intensity contingent on each
response.

The subjects in the extinction group were allowed to con

tinue to punch as in the previous phase, but they received no rein
forcement.

The subjects were continued in the treatment phase until

they requested to stop (suppressed) or until 30 minutes had passed.
All subjects were seen in a follow-up phase one week later in order to
assess the persistence of the suppression.

The subjects received no

reinforcement during this phase and were allowed to punch until they
suppressed or until 10 minutes had passed.
Several hypotheses were made.

First, it was hypothesized that

there would be a difference in the suppression of aggressive responding
produced by the treatment methods in the treatment phase.

More spe

cifically, it was hypothesized that extinction would lead to less sup
pression than would either timeout or punishment during the treatment
phase.

Further, high levels of punishment and timeout were hypothesized

to lead to more suppression than low levels.

Secondly, it was hypoth

esized that timeout would lead to more persistence of suppression in
ix

the follow-up phase than would punishment.

Third, extinction was hypoth

esized to lead to less persistence of suppression in the follow-up phase
than would either timeout or punishment.
The primary hypotheses of this study were only partially sup
ported.

Timeout produced more efficient suppression than either punish

ment or suppression.
sion than extinction.

However, punishment did not produce more suppres
Further, there were no differences in the

suppression produced by high and low levels of either timeout or
punishment.
Timeout required fewer trials before suppression than did the
other treatment methods.

There was a tendency for timeout to require

more time in treatment before suppression than other treatments.
ever, more research is necessary to clarify this tendency.

How

It was sug

gested that the lack of difference between the two levels of timeout
may indicate that short durations of timeout are as effective as longer
durations in producing suppression.
There were no significant differences between punishment and
extinction on any of the measures of suppression during the treatment
phase.

The lack of effectiveness of punishment was attributed to the

absence of cognitive or verbal structuring accompanying the buzzers.
This finding stresses the importance of cognitive structuring in the
effectiveness of treatments with humans.

Also, it suggests that pun

ishment may not be effective without verbal structuring with human
subjects.

Further research seems to be necessary to determine whether

the impact of punishment comes from the physical act, the instructions
accompanying that act, or from some interaction between these two.
x

Contrary to the third hypothesis there were no significant dif
ferences in the persistence of the suppression produced by any of the
treatment methods.

In spite of the efficiency of the suppression pro

duced by the timeout during the treatment phase, it did not appear to
produce more persistent suppression than the other treatments.

xi

CHAPTER I

INTRODUCTION

The causes and control of aggression have been of interest to
humans since they first examined themselves and their behavior.

Modern

people, however, have particular reason to be concerned with the fac
tors related to the occurrence of aggression and possible means of con
trolling the destructive aspects of this behavior.

The development of

weapons with potential for massive destruction causes concern for all
and coupled with increasing population density, multiplies the effects
of any one destructive act more than ever before in history.
Ulrich and Flavell (1970) note that although aggression is more
a problem today than it has ever been, and although there have been
centuries of concern, little has been done to develop effective con
trols.

They cite the complexity of aggression as a reason we lack the

means to control this behavior.

The large number of interrelated fac

tors surrounding the occurrence of aggression make it very difficult
to study.

Frustration, potential punishment, child rearing practices,

social conditions, and television have been suggested as possible con
tributors to the frequency of aggressive behavior.
Another factor which has impeded research in this area is the
difficulty of defining aggression clearly.

It is a term that covers

an extremely broad class of behaviors, and which has been considered
from widely disparate points of view.
1

Some authors stress the
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destructive results of aggressive behavior (Bandura, 1973; Berkowitz,
1962) while others (Ardrey, 1966; Lorenz, 1966), emphasize more posi
tive results of aggression:
ary change.

the survival value and positive evolution

Still another writer distinguishes between instrumental

aggression and destructive aggression (Buss, 1961).

When evaluating

research in this area it is very important to clarify which type of
aggression is being discussed.
The importance of social judgement as a factor in labeling an
act as aggressive makes the definitional problem even more difficult
(Bandura, 1973).

Several factors increase the likelihood that a

behavior will be judged aggressive:

(1) the intensity of the response,

(2) the intentions of the performer, (3) the characteristics of the
observer, and (4) the characteristics of the performer.

Bandura notes

that the more intense a response the more likely we are to label it as
aggressive even if it is relatively acceptable.

He further indicates

that the intentions of the performer, his role, and social context of
the act are also involved in defining an act as aggressive.

More com

plexity is added when people of different sexes, economic levels, and
cultures express different opinions regarding the aggressiveness of
the same behavior.

The characteristics of the performer can also

determine whether a behavior is judged aggressive.

In our culture

female behavior is more likely to be defined aggressive than is simi
lar behavior by males.

Thus, while many think that definition of

aggression is simple, a complex social labeling process is involved.
This process modifies definitions to fit social and cultural judge
ments .

3

Most current research on aggression is particularly concerned
with behaviors that lead to destruction of people or property.
(1973, p. 5) offers a definition of this type of aggression.

Bandura
"...

aggression is defined as behavior that results in personal injury and
in destruction of property."

Even when investigators agree with this

general definition of aggression the specific behavior they chose to
study may range from the delivery of an electric shock to written
replies to questionnaires.

Bandura (1973) notes that specific defini

tion is extremely important since behaviors which are currently labeled
"aggressive" frequently have different determinants and controls.
The present investigation is concerned with aggression that is
destructive.

Aggression, in this study, is defined as any response

which includes the delivery of a painful or noxious stimulation to
another individual or inanimate object.

This definition limits the

area of study to destructive aggression, is similar to Bandura’s (1973)
definition and allows for the operationalism essential for appropriate
generalization of results.
In sum, aggression is complex and extremely difficult to define.
However, the importance of aggression issues has encouraged many experi
menters to struggle with research in this area.

In spite of this

research there is still relatively little information, particularly
with regard to the relative efficacy of different methods for con
trolling aggression.
The present study is concerned with comparing three social
learning methods for eliminating or controlling aggressive behavior.
Timeout, punishment, and extinction will be examined.

These partic

ular methods were chosen as they are frequently employed by parents
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and teachers.

Children were chosen as the subjects for this study since

it is felt by the present author that experiences in childhood partially
account for the expression and control of aggression.
The following section first provides a brief historical review
of theories of aggression to place social learning theory within the
context of other work.

Then studies using a social learning framework

to examine aggression will be reviex^ed in detail.

Studies which support

a learning theory explanation of aggression and studies which examine
methods for controlling aggressive behavior will be given particular
emphasis.

CHAPTER II

REVIEW OF THE LITERATURE

Instinct theory, drive theory, and social learning theory are
three major orientations which are used to attempt to explain aggres
sion.

In the following section instinct theory and drive theory will

be discussed, with particular emphasis on the limitations of these
theories which led to the development of the social learning theory
model.

Then social learning theory will be discussed and the hypoth

eses for the present study will be developed.

Instinct Theories
Psychoanalytic theory as described by Freud (1922, 1933) is
illustrative of early instinct theory.

Freud postulates an inborn

system of aggressive motivation constantly being generated.

Energy

builds up and leads to aggressive acts if it is not dissipated.
refers to this system as the "death instincts."

He

The death instincts

are opposed to the life instincts and are the basis of the destruc
tion of the individual.

This theory is very pessimistic with regard

to modification of human aggression, especially since aggression is
viewed as an inborn behavior.
Freud's theory of aggression has not been well accepted, even
among theorists who accept most psychoanalytic tenets.

Horney and

Fromme, who are neo-Freudians, have rejected Freud's emphasis on the

5
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death instincts (Sarason, 1966).

Both theorists emphasize the importance

of understanding the individual in terms of his social context.

They

both have a more idealistic view of man as an individual who has poten
tial for change and growth to balance his destructive possibilities.
Ethologists, modern proponents of instinctual theory, have
enjoyed considerable popular appeal.

Lorenz (1966) from his observa

tions of fighting in animals extrapolated aggressive instinctual pat
terns in man.

Lorenz sees aggressive instincts in animals as an

essential part of their life preserving organization.

He notes that

interspecies aggression has survival value since it is important for
self protection and because the struggle between the predator and the
prey produces beneficial evolutionary changes for both.

Intraspecies

aggression, allows the mating of the strongest animals, spreads out
the members of the species across the available habitat, and maintains
a pecking order which structures society.
Lorenz theorizes that aggression is an internal instinctual
system that generates its own energy which builds up until there is
some sort of release.

Animals are protected from too much aggressive

display by some inborn inhibitions against killing their own species.
Unfortunately human beings are not protected by these inborn inhibi
tions.

Natural selection did not insure that people have these mech

anisms since they lacked a physical destructive power.

Lorenz notes

that our intelligence has given us powerful weapons to exercise our
inborn fighting instinct.

Lorenz suggests several ways that society

might handle these aggressive drives.

He feels that it is very impor

tant to offer situations in which aggression may be released without
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damage to the rest of society.

One manner that this might be accom

plished would be to sponsor international sports competition.
Several authors (Bandura, 1973; Berkowitz, 1969) offer criticism
of some ethologists, particularly Lorenz.

Berkowitz, for example, sug

gests that one of the main problems with Lorenz's theorizing is his
tendency to draw broad analogies between the behavior of the animals
that he observes and human behavior.

He suggests that this kind of

theorizing is at best incomplete and certainly neglects important dif
ferences.

While a great deal of suggestive information may be gained

from observing animal behavior, it seems somewhat simplistic to assume
that man with his greater intellectual powers may be directly compar
able to animals.

Bandura also questions whether there are any exist

ing neurological systems that can handle the functions that are ascribed
to them by ethological theory.

And Bandura questions some of Lorenz's

methodology and suggests that the evidence that does not support the
instinct theory is ignored.

Drive Theories
Dissatisfaction with instinct theories led several theorists to
postulate a different type of explanation regarding man's aggressive
behavior.

They see man as motivated by a frustration produced drive

rather than an innate, inborn aggressive force.

The frustration-

aggression hypothesis set forth by Dollard, Doob, Miller, Mowrer, and
Sears in 1939 is possibly one of the most influential theories in psy
chology.

It is certainly one of the most important ideas in the area

of aggression research.

It has generated a tremendous amount of

research as experimenters have attempted to support or refute it.
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It is stated as follows:

" ...

the proposition is that the occurrence

of aggressive behavior always presupposes the existence of frustration
and, contrariwise, that the existence of frustration always leads to
some form of aggression" (Dollard, Doob, Miller, Mowrer, & Sears,
1939, p. 1).

This statement was later modified by Miller (1941) who

revised the last portion to read:

"Frustration produces instigations

to a number of different types of responses, one of which is an insti
gation to some form of aggression" (Miller, 1941, p. 338).

Thus, when

Miller reworked the hypothesis in order to include the relevant research
he asserted that while aggression was still indicative of previous frus
tration, frustration did not necessarily lead to aggression.

Still, as

this hypothesis suggests, when researchers were attempting to ascertain
the causes of aggression one of the most frequently cited factors was
frustration.
While no attempt will be made to review the vast body of
research concerning the frustration-aggression hypothesis some of the
major modifications will be summarized.

Readers interested in a more

detailed review are referred to Berkowitz, 1962, Buss, 1961, and
Kaufmann, 1965.
The original frustration-aggression hypothesis which seemed so
simple, yet so encompassing, has undergone many modifications and qual
ifications.
very complex.

The relationship which seemed to be so direct has become
One can no longer state that frustration leads to aggres

sion without first considering what type of frustration and what type of
aggression.

The occurrence and strength of aggression may be related to

a number of factors.

Buss (1961) suggested that the instrumental value

of aggression must be considered.

Thompson and Kolstoe (1974) not only
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gave support for Buss's contention that the instrumentality of aggression
is important, but also were able to establish that instrumentality using
procedures rather than instructions.

Berkowitz (1962) stressed the

importance of anticipatory goal responses and appropriate environmental
stimuli when attempting to predict the occurrence of aggression.

While

there are many intriguing ideas about the factors related to the increased
probability of attack behavior there has been little definition of speci
fic factors involved.

That is, while there is some important information

about the general relationship between certain environmental events and
the occurrence of attacks, there has been little precise definition of
the factors in those environmental events that are related to aggression.

Social Learning Theory
Bandura (1973) discusses several reasons for the eventual dis
satisfaction of some theorists with drive theories of aggression.

Drive

theories have been critized for being too simplistic, and failing to
explain well the complexity of human behavior.

That is, one internal

drive could not effectively account for all the different kinds of
behavior in the many different situations.

Further, Bandura, sees these

drive theories as being circular in their explanations of aggression.
That is, people are said to behave aggressively due to an aggressive
drive and the existence of that drive is inferred from the aggressive
behavior.

However, he notes that the most telling criticism seems to

be the lack of predictive ability of these theories.

While they could

often explain things they could not predict what an individual would do
in any specific situation.

Further, treatment based on these theories

was often unsuccessful in eliminating problems with aggressive behaviors.
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Bandura's (1973) explanation of social learning theory is divided
into two portions:

acquisition functions and regulatory functions.

He

notes that patterns of behavior can be learned either by direct experi
ence or by watching the behavior of others.

That is, one can learn

effectively through experience, which behaviors will be useful and which
will not.

However, Bandura suggests that we learn much more rapidly and

painlessly through observing the consequences of other people's behav
ior.

Thus, children learn aggressive responses through modeling parents

and peers.
Bandura includes three regulatory functions; the first of which
is stimulus control.

The environment can provide cues which are asso

ciated with response-directing functions.

That is, the same behavior

can produce quite different results according to when, where, and with
whom it occurs.

Hitting a peer can bring quite different results to a

child than hitting his parent.

The second regulatory system is rein

forcement, or behavior controlled by its consequences.

Behaviors that

are punished or unrewarded are eliminated and those that bring rewards
are strengthened and continued.
human cognitive capacities.

The third regulatory system includes

Our knowledge of reinforcement contin

gencies can influence our behavior.

Human can often endure a long

period of nonreinforcement when they anticipate reinforcement in the
future.
Designating stimulus control and reinforcement as important
variables regulating aggressive behavior shifts the emphasis from
solely internal determinants of behavior to external, environmental
determinants of behavior.

Drive theory and instinct theory lay

emphasis on such internal factors as aggressive drives or instincts.

11

Social learning theory changes the emphasis to environmental stimuli and
events in explaining aggression.

This change makes an important differ

ence in the type of mechanisms that are explored to control aggression.
The stimuli occurring around aggressive behaviors and especially the
reinforcement contingencies relating to this behavior become very impor
tant.

While the issues concerning these variables are complex they seem

much more available for manipulation than inborn aggressive instincts or
drives.

Thus learning theory seems to offer more opportunity for the

eventual control of aggressive behavior than do other approaches to
aggression.
Research Supporting the Learning Theory Basis for Aggression.
While there is a relatively large body of research which provides sup
port for social learning theory, it is beyond the scope of this study
to review that material in its entirety.

Research supporting the learn

ing explanation of aggression will be reviewed in this section, with
emphasis on reinforcement variables.

Readers interested in animal

studies related to aggression or in studies regarding modeling of
aggression are referred to Vernon (1969) and Bandura (1973) respec
tively.
Bandura (1973) suggests that reinforcement factors related to
aggression can be best understood through laboratory studies due to
the extremely complex situations surrounding aggressive acts in the
natural environment.
out by Davitz in 1952.

One of the earliest of these studies was carried
Davitz divided children into two groups:

one

was verbally rewarded for aggressive behavior, the other was verbally
rewarded for constructive play.

Both groups were then exposed to a

frustrating situation which included the interruption of an interesting
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film and the removal of some candy.

In a post-frustration play period

the children who had been rewarded for aggressive behavior played sig
nificantly more aggressively than did the children who had been rewarded
for constructive behavior.

This suggests that verbal rewarding of

aggressive behavior increases the probability that it will occur in
situations that follow frustration; a finding similar to other learned
behaviors which increase in probability when reinforced.
Cowan and Walters (1963) trained children to respond aggressively
to a life-sized Bobo doll and investigated the effects of different sched
ules of reinforcement on aggressive responding.

They compared the per

formances of institutionalized and noninstitutionalized children under
three scheduling conditions:

(1) continuous reinforcement (CRF), (2)

fixed ratio 3 (FR3) reinforcement, and (3) fixed ratio 6 (FR6) rein
forcement.

During reinforcement the rate of responding increased for

all of the children and there were no differences found between the
institutionalized children and the noninstitutionalized children.

How

ever, in the extinction phase the institutionalized children extinguished
more slowly.

Further, children who received continuous reinforcement

gave the fewest responses during extinction, and children who had been
on the FR6 schedule of reinforcement gave the most responses.

This

finding is consistent with the effects of scheduling on the extinction
rates of other types of learned responses and again suggests a similar
ity between the acquisition of aggressive responses and other types of
responses.
The Cowan and Walters (1963) study has been criticized because
only one stimulus (a doll) was available to the child.

It was felt that

general activity level could influence to a large extent the amount of
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aggressive behavior in this kind of situation (Bandura & Walters, 1963).
Lovaas (1961) avoided this criticism by employing two types of stimuli.
He allowed nursery school children to play with either of two pieces of
equipment:

a pair of dolls that would strike each other when a lever

was moved, or a lever that flipped a ball up and down in a cage type
structure.

Providing a choice of responses allows the experimenter to

look at the increase of aggressive responses relative to other responses
available to the child.

After some initial play with the toys, the chil

dren were seated in front of a box with a "dirty" doll and a "clean"
doll.

Half the children received trinkets for making aggressive verbal

responses to the dolls, and the other half of the children received
trinkets for nonaggressive verbal responses.

Following the training

period the children were allowed access to the initial toys and their
behavior observed.

The author found that those children reinforced for

aggressive responding gave more aggressive responses not only during
the training session but also during the subsequent play session.

It

is particularly important to note that the reinforcement of verbal
aggression appeared to produce effects that led to more nonverbal
aggression and that this increase in nonverbal aggression was in a
different situation.

This result is similar to the findings of

Davitz (1952).
A study by Walters and Brown (1963) gives further information
concerning the relationship between reinforcement and aggression.
Seven year old boys were trained to hit a bobo doll on one of three
schedules:

(1) CRF, (2) FR6, and (3) no reinforcement (control).

The boys' physical aggressiveness was observed both in competitive
games and in a free play situation.

These authors found that boys
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who had been reinforced on an intermittent schedule were much more
aggressive than either of the other two groups.

They indicated that

these findings were in accordance with x^ork of other researchers
(Cowan & Walters, 1963) that suggests transfer and persistence of
aggressive responses may be greatest with intermittent reinforcement.
A study by Patterson, Littman, and Bricker (1967) is partic
ularly interesting since it was carried out in the more natural set
ting of a preschool nursery.

The hypothesis of these authors was that

aggressive behaviors are directly reinforced by parents and peers of
children at a very early age.

That is, there is early social training

that increases the probability of aggressive behavior.

For several

months the aggressive behaviors of children in a nursery school and
the results of that aggression were observed.

Those children whose

aggressive behaviors led to reinforcement (attention, getting a toy,
etc.) were more frequently aggressive and chose as their targets those
children from whom they had received reinforcement.

Interestingly,

children who initially showed low rates of aggression were conditioned
to increase the frequency of their aggressive behavior by successfully
counterattacking against the aggressors.

Thus, even in the complex set

ting of the nursery detailed observation reveals that aggressive behav
ior is influenced by several types of reinforcement.
A more recent study by Horton (1970) investigated the relation
ship between other learning phenomenon and aggressive responses.

Horton

used adolescent, delinquent boys and reinforced with tokens that could
be exchanged for money, alternately aggressive and nonaggressive
responses conditioned rapidly.

That is, if she reinforced nonaggres

sive responses, those responses increased rapidly within the card game.
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She found the same to be true of the aggressive responses.

A second por

tion of the study included some physical games where reinforcement was not
available.

In this situation she explored the generalization of aggres

sive responses to a situation in which they had not been reinforced.

She

found that aggressiveness defined as body contacts, did generalize from
the sessions of aggressive conditioning to the sessions of physical
games.

Thus, not only did Horton find that aggressive responses were

conditionable but also that they generalized to other situations once
they had been learned just as the nonaggressive responses did.
The preceding studies indicate that reinforcement factors influ
ence aggressive responses just as they do other behavior, supporting
Bandura's (1973) hypothesis.

These studies indicate that not only are

aggressive responses conditionable but also that other common learning
principles, such as generalization and scheduling effects, may be
applied to the learning of these responses (Horton, 1970; Walters &
Brown, 1963).
More recent studies relating social learning theory to aggres
sion have attempted to find whether some phenomena that have been found
in laboratory aggression studies with animals could be found with chil
dren.

Peterson (1971) reported animal studies in which schedules of

reinforcement with high response requirements elicited aggression.

He

attempted to create a similar situation for 24 preschool children.

He

used two manipulanda in the study:

a lever and a Bobo doll.

The amount

of time spent aggressing at the doll was the dependent variable.

In the

first portion of the experiment Peterson varied the reinforcement for
the children's lever presses.

The response requirement increased from

CRF, to FR 10, FR 25, and finally FR 50.

The requirement was then
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decreased from FR 50, to FR 25, to FR 10 and finally CRF again.

The

children received eight trials on each schedule before the transition
to the next schedule.

Using this method only one child of eight

aggressed and then only at the FR 50 and FR 25 levels.

In a second

portion of the study Peterson built the child’s responding to FR 50
as fast as possible by decreasing the number of trials at each level.
In this situation he found that half of the children aggressed with
the peak aggression being shown at FR 50.

Peterson concluded that

schedules requiring high numbers of responses before reinforcement
can produce aggressive responding in children as they do with animals.
He further concluded that the aggression also seems to be a function
of the speed of transition to higher response requirements.

That is,

if there are fewer trials on each schedule before the transition to
the next higher schedule the frequency of aggressive responding
increases.
Kelly and Hake (1970) report an ingenious study in which they
obtained the extinction-produced aggression effect with children.
Extinction-produced aggression is aggression that occurs when a sub
ject is transferred from a schedule including reinforcement to an
extinction schedule.

Kelly and Hake trained adolescent boys to lever

press for money on a FR 200 schedule of reinforcement.

Concurrently

with this reinforcement schedule the authors programmed a schedule in
which the boys could escape or avoid a periodic presentation of a
noxious noise by either pushing a button or punching a cushion.

The

cushion punching response was considered the aggressive response since
it is similar to other aggressive responses and because it is a more
effortful response than button pressing.

After first establishing a
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baseline level of aggressive responding (cushion punching) during the
time when the boys were being reinforced for lever pulling; they were
put on an extinction schedule for the lever presses.

That is, they

received no money for any lever presses, and the concurrent escapeavoidance schedule continued to be in effect.

While these authors

found little difference in lever pressing between the baseline period
and the extinction period, they did find an increase in cushion punch
ing in seven of the nine subjects.

They concluded that extinction-

produced aggression is a phenomenon that could be produced with this
one human group just as it had been observed in animals.
The studies by Peterson (1971) and Kelly and Hake (1970) yield
results similar to work with animals.
has been elicited in animal studies.

Extinction-produced aggression
These similarities, along with

the studies previously reviewed x-rhich indicated that aggression con
forms to other learning theory, give support that aggression in chil
dren may be viewed within a social learning framework.
Control of Aggression Through Learning Theory.

The studies

reviewed in the previous section suggest that the occurrence and fre
quency of aggressive behavior can be governed by social learning principles.

Conversely, practical application of these principles can be

made in the control of destructive aggressive behavior.
suggests that aggressive behavior may be governed by:

Bandura (1973)
(1) manipulating

external reinforcement, (2) physical punishment, and (3) timeout.
Studies relating to these techniques will be reviewed in the following
section with particular emphasis on punishment and timeout.

Then

studies comparing the effectiveness of control methods will be reviewed.
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One tactic for modifying aggressive behavior suggested by Bandura
(1973) is based on the control of aggression by external reinforcement.
He suggests that a change program might be instituted in which construc
tive behavior is reinforced by rewards and rewards for aggressive behav
ior are withheld or withdrawn.

A study by Hawkins, Peterson, Schweid,

and Bijou (1966) is illustrative of such an approach.

These authors are

interested in modifying the behavior of an assaultive boy within his
home.

They instructed the boy’s mother to express praise and interest

in the child when he was acting appropriately.

However, if he was

aggressive or assaultive his mother was told to tell him to stop or to
put him in his room.

These authors noted a definite change in his

behavior, with a decline of aggressive responding.

When the mother

went back to her old practice of ignoring appropriate behavior and
lecturing about aggressive behavior the boy's behavior fell back into
the old patterns.

Thus, this study is quite illustrative of the con

trol of the boy’s behavior that is held by the mother's attention and
reinforcement.
A second tactic for modifying aggressive behavior suggested by
Bandura (1973) is physical punishment.

Punishment has been a contro

versial issue among psychologists; historically, much of the opinion
has been negative.

Bandura (1973) presently feels that there is more

qualified acceptance of punishment than there has been in the past.
There have been two main paradigms used to investigate punishment:
the resistance to deviation paradigm, and the Deur and Parke (1970)
paradigm.

Studies of variables related to punishment using both of

these paradigm will be reviewed in the following paragraphs.
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The resistance to deviation paradigm developed by Aronfreed and
Reber (1965) has been frequently used to study the effects of variables
on the control of behavior by punishment.

In this paradigm the children

are presented with pairs of toys, one of which is attractive and one
which is not.

During the training trials the children are punished

(using a loud noise and a verbal rebuke) for choosing the attractive
toy.

The resistance to deviation test is a 15 minute period during

which the children are left alone with the prohibited toys and a very
dull plaything.

A concealed observer records various measures of the

children's deviant activity (e.g. touching the punished toys).
A number of variables relating to punishment have been investi
gated using the resistance to deviation paradigm:

the timing of punish

ment, the intensity of punishment, the schedule of punishment, the nature
of the relationship between the child and the punishing agent, and cog
nitive factors.

Studies regarding these variables indicate that they

all have some relationship to the effectiveness of punishment but that
the interaction of these effects is extremely complex.
Cognitive structure has been a variable which is significantly
related to the effectiveness of punishment with children (Parke, 1970).
Cognitive structure is defined as the instruction or verbal information
which occurs before the punishment or accompanies it.

Parke (1969)

reports a study which is typical of those that consider cognitive
structure.

He varied the amount of structure in a resistance to devia

tion paradigm.

Subjects in the low cognitive structure group were told

that they were not to touch the toys and that a buzzer would sound when
they did.

Subjects in the high cognitive structure group were given a

much more elaborate explanation about why they were not to touch the
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toys and the words, "No, that one might get broken." accompanied the
buzzer.

Parke found that the high cognitive structure increased the

effectiveness of the punisher.
Another variable that has been of interest to researchers in
this area is the intensity of punishment.

Several authors have looked

at this variable in a resistance to deviation paradigm (Parke, 1969;
Parke & Walters, 1967).

In spite of some discrepancies the overall

findings indicate that generally high intensity punishment inhibits
punishment behavior more than low intensity punishment.

Parke (1969)

used 69 db and 86 db buzzers as punishers and found an interaction
between the intensity variable and the amount of cognitive structuring
variable.

Under conditions of low cognitive structure high intensity

punishment produced more inhibition than did low intensity punishment.
However, under conditions of high cognitive structure no intensity
effect was present.

Cognitive structure must always be kept in mind

when considering intensity effects of punishment.
The relationship of the timing of punishment to its effective
ness has also been of interest to researchers (Cheyne & Walters, 1969;
Parke, 1969; Parke & Walters, 1967).

These researchers used a resist

ance to deviation paradigm and varied whether the child was punished
with a tone and a verbal rebuke as he reached for the toy, after he
had touched the toy, or after he had put the toy down.

Resistance to

deviation decreased as the punishment was delayed from the time the
child reached for the toy.

Parke (1969) again indicated the importance

of the cognitive structure variable when he reported that the timing
effect was significant under low cognitive structure but not under high
cognitive structure conditions.
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Deur and Parke (1970) used another paradigm to study punishment
and aggression.
front.

These authors used a box with a clown depicted on the

The clown's stomach was padded and could be punched.

These

authors worked with first, second, and third grade boys and taught them
an aggressive response (hitting the clown) under various treatment con
ditions.

During training of the response the boys received one of three

treatments:

(1) continuous rewards, (2) intermittent reward, and (3)

intermittent reward and punishment (50 percent of the responses x^ere
rewarded and 50 percent of the responses were punished with a loud
noise).

Once acquisition had been completed the boys either received

extinction or consistent punishment for responding.

The authors were

interested in the effects of the different types of training on resist
ance to extinction and punishment.

They found that the training history

of the child was important in determining his resistance.

The children

who had experienced a history of inconsistent reward and punishment for
aggressive responding were more resistant to both extinction and punish
ment.

The authors note that this finding gives support to previous sug

gestions that parents of aggressive children give more inconsistent dis
cipline.

Finally, the authors noted that continuous punishment produced

less persistence of aggressive responding than did the extinction treat
ment regardless of the acquisition history.
In a follow-up study using the same paradigm, Parke and Deur
(1972) investigated the effects of continuous versus intermittent pun
ishment on aggressive responding.

In this study they found that con

tinuous punishment led to faster inhibition than did intermittent pun
ishment.

Both punishment schedules led to faster inhibition than did

extinction.
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In summary, punishment has been shown to be an effective con
troller of behavior both in the resistance to deviation paradigm and
the Deur and Parke (1970) paradigm.

Several variables are related to

the effectiveness of punishment and interact with one another.

In

general, punishers of high intensity, high cognitive structure, and
short delay have been most effective.

However, interaction between

all of these variables make interpretation of results very complex.
A third tactic for controlling aggression mentioned by Bandura
(1973) is timeout.

Bandura feels that timeout may have some advantages

over physical punishment:

it avoids the ethical feelings that many psy

chologists have against punishment, and it may avoid the counter
aggression that can be produced by punishment.
Specification of what constitutes a timeout has been an area
that has considerable vagueness.

Leitenberg (1965) in his review of

timeout literature notes that this term has been defined as either with
drawing positive reinforcement or eliminating the opportunity to obtain
positive reinforcement.

He further notes that there seems to be no

single set of operations which adequately defines timeout.

The only

essential feature seems to be a period of time in which positive rein
forcement is no longer available.

There are studies when the timeout

is programmed to be response contingent on either a continuous or inter
mittent schedule (Burchard & Barrera, 1972; Pendergrass, 1971).

In

other studies the timeout involves the cessation of some positive situ
ation, like a movie, that is contingent on failing to respond (Baer,
1961).

Finally, what happens in the timeout period varies from darken

ing the experimental chamber to merely omitting reward.

Leitenberg

questions whether all these manipulations result in comparable findings
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It is important to take into consideration the different timeout manip
ulations when evaluating the studies involving timeout.

Timeout, as it

is to be used by the present author is defined as a response contingent
period of time when the opportunity to obtain positive reinforcement is
eliminated.
There have been several studies in which timeout has been effec
tively used to modify aggressive behavior.

The paradigm in these studies

is to remove the child to a neutral room contingent upon any aggression.
A study by Lahey, McNees, and McNees (1973) is illustrative of this
approach to handling aggressive verbal behavior.

In this study a

teacher had a 10 year old boy who used abusive and obscene language
periodically.

She decided to institute a five minute timeout contin

gent upon any occurrence of the inappropriate language.

Further, one

minute of quiet behavior was required prior to being allowed to leave
the timeout room.

The procedure was rapidly effective in reducing the

boy’s verbal, aggressive behavior.

Other studies in treatment settings

have also reported success using timeout to deal with aggressive behav
ior (Bostow & Bailey, 1969; Wolf, Risley, & Mees, 1964).
A study by Pendergrass (1971) investigated the relationship
between schedule effects and the effectiveness of timeout.

She found

that timeout on an intermittent schedule was not effective in reducing
the hitting behavior of an aggressive, brain damaged child.

However,

timeout on a consistent (one hundred percent) schedule was effective.
She further found that a timeout of five minutes duration was about as
effective as a timeout of 20 minutes duration in decreasing hitting.
Burchard and Barrera (1972) also were interested in the duration
of the timeout and its effectiveness.

These authors used mildly retarded,
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institutionalized subjects and contrasted timeouts of five and 30 minutes
for antisocial behavior.

The results indicated that for the majority of

the cases the 30 minute timeout was more suppressive than was the five
minute timeout.

White, Nielsen and Johnson (1972) report somewhat dif

ferent results with regard to duration of timeout.

These authors were

also interested in institutionalized, retarded subjects and defiant
behavior.

They compared timeout durations of one, 15, and 30 minutes

which each subject received in counterbalanced presentation.

These

authors found that the 15 minute and the 30 minute timeouts were equally
effective.

The effect of the one minute condition was dependent on its

presentation.
tive.

When it preceded the longer timeouts it was just as effec

However, when it followed the longer timeouts it did not reduce

behavior.

It appears that further research is needed to clarify whether

longer timeouts are more effective or if even rather short timeouts
might be effective without a prior history of long timeouts.
A study by Holtz, Azrin, and Ayllon (1963) done with adult men
tal patients suggests some other important variables influencing the
effectiveness of timeout.
cigarettes.

These patients were being reinforced with

A timeout of 30 seconds during which the cigarette dis

pensing apparatus shut down was programmed to occur contingent on every
tenth response.
ule.

The authors found little suppression under this sched

However, when there was an alternative response manipulandum avail

able to get reinforcement the same timeout was effective in producing
suppression on the first lever.

That is, a timeout contingent on lever

pressing was more effective in producing suppression of lever pressing
behavior when the patient had another response available that produced
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the cigarettes.

They concluded that timeout is less effective when the

response to be eliminated is the sole means of producing a reinforcement.
In summary, timeout is an effective technique for reducing the
occurrence of aggressive behavior.

However, several methodological

variables are related to its effectiveness.

Pendergrass (1971) sug

gests that timeout on a continuous schedule is more effective than on
an intermittent schedule.

Holtz, Azrin, and Ayllon (1963) suggest that

the availability of an alternative response to obtain reinforcement will
increase the suppression produced by timeout.

There appear to be some

contradictory findings with regard to the effect of the duration of
timeout.

Burchard and Barrera (1972) suggest that longer timeouts are

more effective than short timeouts.

White et al. (1972) agree with

this with the exception that a short duration of timeout may be quite
effective if the subject has not had experience with longer durations.
Pendergrass adds even another result which suggest that durations she
used were equally effective.

It would seem that further research is

necessary with regard to this variable.
Comparison of effectiveness of methods from a social learning
framework for handling aggression is of importance to anyone interested
in aggression research.

Unfortunately, there is little research deal

ing with this question.

Burchard and Barrera (1972) compared the effec

tiveness of timeout and response cost (paying tokens to the experimenter
for inappropriate behavior).

They found that at the values used timeout

and response cost were comparable in effectiveness.

The larger values of

each (30 minutes and 30 tokens) were found to be more effective than the
small values (five minutes and five tokens).
to Pendergrass's (1971) study.

This find is in contrast
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Clance (1970) reported a study of the effects of different
reinforcement-punishment contingencies upon the occurrence of aggres
sive behavior of college freshmen.
binations which included:

She studied several different com

punishment (shock) for subjects using high

shock intensities to shock a confederate, no reinforcement for subjects
administering high shock intensities, and rewards for subjects who
lowered the shock intensities that they administered.

She found that

all reinforcement-punishment contingencies were effective in reducing
the intensity of the shocks that were administered by the subjects.
However, all of the decreases were temporary except for that group of
subjects who received nonreward for administering high shock inten
sities and reward for reducing the intensity of shocks administered.
This result appears to suggest more effective reduction of aggressive
responding when the aggressive behavior was ignored rather than pun
ished and a competing response was reinforced.
Baer (1961) compared the effectiveness of extinction and a time
out procedure in suppressing a bar pressing response in children.

In

the extinction condition the children stopped receiving peanuts for
pressing but a movie continued to be shown.

In the timeout condition

the children not only did not receive a peanut but the bar presses also
terminated the movie for a period of time.

In comparison to the nonre

ward group the timeout group showed more suppression in bar pressing
and this suppression was more persistent than under the extinction con
dition.

While Baer's definition of timeout may be questioned, this

study does give some suggestion that timeout may be more effective
than extinction in suppressing behavior.
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LaVoie (1974) compared several types of punishment in a resist
ance to deviation paradigm:

aversive stimulus, withholding of resources,

withdrawal of love, and reasoning.

He noted that the aversive stimulus,

which was used with a verbal command, produced more suppression of
deviant behavior, but that this effect was not significant on all mea
sures.

The stability of the suppression pattern varied for each pun

isher but the most stable pattern resulted from the aversive stimulus
rather than the rationale as had been predicted.
There have been no studies using human subjects which compare
punishment and timeout, and only one animal study.

McMillan (1967)

studied the effectiveness of shock and a timeout of 60 to 90 seconds,
in reducing the frequency of lever pressing for food in the squirrel
monkey.

In summarizing the results of the experiment the author notes

that the similarities between these two treatments were more signifi
cant than their differences.
same degree.

They both suppressed the response to the

However, the author did note that the shock suppressed

response recovered more quickly across sessions than did the timeout
suppressed responses.
In summary, there is not a great deal of research comparing the
effects of different treatments designed to suppress responding.

The

research that has been done is fragmented which makes it difficult to
summarize findings.

Baer (1961) suggests that timeout as defined in

his study, may be more effective than extinction in suppressing behav
ior.

Burchard and Barrera (1972) suggest that timeout and response

cost may be equally effective in producing suppression.

McMillan

(1967) suggests that timeout and shock may be quite comparable in
producing suppression but that timeout may produce more persistent
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suppression.

Clance (1970) suggests that punishment (shock) may not be

as effective as reinforcement of a competing response in suppressing
aggressive behavior.
Research comparing the effectiveness of methods for controlling
aggression is so incomplete at the present time that it is impossible to
draw any general conclusions.

There is no consistency to operational

definition of methods, several of the methods have not been compared
using human subjects, and many of the variables relating to the effec
tiveness of the methods are still not well defined.

Further, more

rigorous, comparison of methods for controlling aggression is necessary
before any useful generalizations can be made.
This present study compared three techniques for controlling
aggression so that some general conclusions concerning the relative
effectiveness of these methods could be made.

Timeout, punishment,

and extinction were considered using a paradigm similar to Deur and
Parke (1970).

Two levels of timeout and punishment were compared in

order to investigate the effects of intensity.

The children were

trained in an aggressive response and then received one of the five
treatments.

The trials before suppression, seconds before suppres

sion, and the number of responses in the first 60 seconds of latency
were measured.

A follow-up session one week later was scheduled to

compare the persistence of the suppression.
Review of the relevant literature in this area suggests several
hypotheses regarding the comparison of these three treatment methods.
First, it was hypothesized that there would be differences produced by
the three treatment methods in the amount of suppression of aggressive
responding.

Studies by Baer (1961) and Deur and Parke (1970) suggested
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that both timeout and punishment are more effective in suppressing
responding than is extinction alone.

Therefore, it was specifically

hypotheiszed that the 60 second timeout group would show more suppres
sion than would the 30 second timeout group.
Research regarding the effectiveness of differing levels of
intensity of punishment has some contradictions but in general it
indicates that more intense punishment will lead to greater suppres
sion than will punishment of lesser intensity (Parke & Walter, 1967).
In addition, Parke (1969) indicated that this difference was most
apparent when the cognitive structuring was low.
given no information

The subjects were

regarding the meaning of the noise in order to

avoid any confounding by the cognitive structure variable.

Therefore,

it was hypothesized that more intense punishment would lead to more
suppression than would low punishment.
McMillan (1967) comparing timeout and punishment with animals
found that timeout produced more persistent suppression than did shock.
Therefore, it was hypothesized that timeout would produce more persist
ent suppression than punishment as measured during the follow-up phase.
It was further hypothesized that extinction would produce less persist
ent suppression than would either punishment or timeout.
In summary, the following hypotheses were made:
1.

There will be a difference in the suppression of aggressive
responding produced by the three treatment methods as mea
sured by the rate and persistence of responding during the
treatment phase.
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A.

The extinction treatment will produce less suppres
sion than will the timeout or punishment treatments
during the treatment phase.

B.

High levels of both timeout and punishment will
produce more suppression than will more moderate
levels of those treatments both during treatment
and during the follow-up session.

2.

Timeout will lead to more persistence of suppression as
measured by the rate and persistence of responding dur
ing the follow-up session than will punishment.

3.

Extinction will lead to a lesser amount of suppression
during the follow-up session than will either punishment
or timeout.

CHAPTER III

METHOD

Subjects

Subjects were 61 first, second, and third grade males enrolled
in elementary schools in the Grand Rapids, Michigan, metropolitan area.
The study was limited to male subjects since other aggression research
ers reported sex differences in responding (Pederson & Bell, 1970;
Shortell & Biller, 1970).
The subjects were randomly assigned to one of the following
treatment conditions, with the restriction that there would be 10 sub
jects in each condition:

30 second timeout, 60 second timeout, low

punishment, high punishment, and extinction.
Three subjects were eliminated from the study; one when he
refused to participate in the follow-up phase; one when he did not
remember how to stop playing the game, and one because of equipment
failure.

Eight additional subjects did not complete acquisition and

were replaced.

Paradigm
There were three phases in the study:
the treatment phase, and the follow-up phase.

the acquisition phase,
Each phase consisted of

discrete trials, with an intertrial interval of two seconds.
trials were initiated when a door opened, giving access to the
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responding apparatus, and were terminated after each response by the
closing of that door.

Acquisition Phase
During this phase of the study all subjects were trained for
acquisition of the aggressive response (punching a clown's face).

In

order to establish a baseline for punching, each subject was given two
minutes to acquaint himself with the apparatus, during which time there
were no reinforcements.

Subjects then received ten reinforcements for

punching on CRF, and five reinforcements on FR3.

The eight subjects,

who did not complete the acquisition phase, requested to stop before
finishing the reinforcement sequence and were dropped for this reason.

Treatment Phase
This phase occurred in the same session, and immediately follow
ing the acquisition phase.

Prior to acquisition the subjects had been

assigned to one of the five treatment conditions.

There were no rein

forcements given in any of the treatment conditions, which are sum
marized as follows:
Timeout.

Timeout in this study was operationally defined as the

closing of a door across the responding apparatus contingent on each
response.

This procedure was similar to that used to define trials;

however, in the timeout phase the door remained closed for either 30
seconds or 60 seconds depending on the treatment condition.

Ten sub

jects were assigned to each of the two timeout conditions.
Punishment.

Two punishment conditions were used.

The low pun

ishment group received a two second noise of low intensity (67 db at
three feet, and 62 db at five feet) contingent on each response during
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this phase.

The 10 subjects in the high punishment group also received

a two second noise contingent upon making a response but the noise was
more intense (85 db at three feet, and 82 db at five feet).

The inten

sity levels of the buzzers were measured by a General Radio Sound-Level
meter, model number GR 1565-B.

The values chosen for the intensity

level of the buzzers were similar to those employed in other studies
using noise as a punisher with children (Parke, 1969; Parke and Walters,
1967).

Pilot data suggested that pure tones were not noxious.

Parke

and Walters (1967) indicated that buzzers were more noxious than tones,
therefore, they were employed.
A square was marked with masking tape on the floor four feet
from the experimental apparatus and the subjects were asked to return
to this square between responses.

This insured that the subjects were

always within three to five feet of the buzzers.
Extinction.

The 10 subjects assigned to this treatment condi

tion followed the same procedure as in the acquisition phase with the
exception that they received no reinforcement.

Follow-up Phase
Subject's responding was retested one week after the first ses
sion.

They were allowed to punch the clown up to 10 minutes, with no

reinforcements given.

This phase of the experiment tested the durabil

ity of the suppression of the response created by the treatments.

Apparatus
Subjects were examined in small rooms each of which contained a
table with the testing apparatus.

The experimenter sat behind the
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apparatus, outside the child's view and controlled the experimental
equipment.
The apparatus was placed on a table at the child's chest height
and consisted of two boxes.

The smaller of those boxes

M & M dispenser, model number 58800.

was a Lafayette

The larger box, or the punching

box, measured 61.60 centimeters wide and 43.18 centimeters high.

The

punching box housed the punching face, the timeout door, the buzzer
for high punishment, and the equipment used to monitor the punching
of the subjects.

Immediately behind an opening in the front of the

punching box (17.78 cm. wide and 20.96 cm. high) was a form-rubberpadded square of wood which was covered with a plastic clown face.
Hitting this square of wood, the clown face, caused the closing of a
microswitch mounted behind it.

This microswitch was connected to

counting and programming equipment.

Subjects were fitted with a

padded mitten to prevent any accidental injury to their hands.
A sliding wooden door was also included inside the punching
box.

This door was positioned so that it could be slid across to

completely cover the clown face and was operated manually by the
experimenter from the back of the punching box.

This door was used

to mark the beginning of each trial and in the timeout manipulation.
Other experimental apparatus included an Edwards Buzzer, model
number 115, which was mounted inside the punching box and was used to
administer high punishment.

A Miami-Carey Buzzer, model number M-61,

was located beside the punching box, and used to administer the low
punishment.

A Lafayette event recorder, model number 71010, was used

to monitor punches, door closings and punishments.

35

Procedure
Experimental subjects were picked up by the experimenter either
at their school or home and were transported to the experimental room.
The child was shown the clown face and given the following instructions,
similar to those used by Deur and Parke (1970):
See this clown? We are going to play a punching game with it.
Which hand do you use to write?
(The experimenter put a mit
ten on the subject's dominant hand.) Ok, now watch me and I'll
show you how to play the game. First you step into this box
(marked by masking tape on the floor); then you walk over to
the clown and punch him in the nose like this.
(The experi
menter punches the clown's nose.) Then you walk back to the
box and do it all over again. When you hit the clown's nose
a door will cover him up for a short time like this.
(The
experimenter demonstrates) but it will open up again like
this (The experimenter demonstrates) so you can come back and
punch the clown again. Now you try it.
(The experimenter
watched the child and corrected him if he did not follow
instructions or if he did not hit with pressure enough to
operate the microswitch.)
After three punches: Good you have learned the rules well.
Now I have some work to do behind this table, so while I'm
doing that you may play the game for awhile. You may start
when I say "Go".
The subjects were then allowed to punch the clown face for two
minutes during which he received no reinforcement.
After two minutes: Qk, now there is another part to this game.
Do you see this cup?
(Pointing to the M & M dispenser.) Some
times when you punch the clown you will get an M & M here.
Then: For extinction group: But sometimes when you punch the
clown you won't get anything.
For the punishment groups: But sometimes when you punch the
clown you will hear a noise.
For the timeout groups: But sometimes when you punch the clown
the door will stay closed for a longer time before it opens
again.
For all subjects: So try to win as many M & M's as possible.
Don't eat or play with the M & M's until after you are all
finished with the game. Then I will empty the cup and give
you all the candy at once. I've got some work to do behind
the table. You may start to play the game when I say go. I
can't talk to you while I'm working so please save your ques
tions until we are all done. You may play the game as long
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as you like but when you want to stop here is how you do
it. First, you take off the mitten and then come over and
stand by me. When you do that I will know that you want
to stop and I will get your candy.
The subjects received the acquisition phase and were continued
in the treatment phase until they indicated that they wanted to stop
or until 30 minutes had passed.
One week later the subjects returned for the follow-up phase
and were given the following instructions:
Do you remember the game that we played last week? We are
going to play it again today. I will just remind you of
the rules in case you have forgotten. Remember that you
start in this box and then walk up and punch the clown.
You go back to the box and you can start all over again.
You may play as long as you like but when you want to stop
you take off the mitten and come over and stand by me. You
may start to play when I say "Go".
The subjects were allowed to play the game until they indicated
that they wished to stop or until 10 minutes were passed.
no reinforcements during this time.

They received

CHAPTER IV

RESULTS

There were three dependent variables in this study:

trials,

seconds in session before suppression, and responses in the first 60
seconds of latency.

The results were analyzed as a single factor

experiment (Winer, 1962, pp. 46-56). The .05 probability level was
adopted as the decision point for the null hypothesis to be rejected.
Three analyses were made using the trials dependent variable:

(1)

trials in baseline period, (2) trials before suppression in the treat
ment phase, and (3) trials before suppression in the follow-up phase.
The dependent variable in the next two analyses was seconds before
suppression in:
phase.
in:

(1) the treatment phase, and (2) the follow-up

Responses in the first 60 seconds of latency were analyzed

(1) the treatment phase, and (2) the follow-up phase.

The raw

data on which these analyses are based is presented in Appendix A.

Analyses of Trials
The means and standard deviations of the trials in the baseline
period are shown in Table 1.

A trial was initiated when the door opened

and was terminated when the door closed after the subject responded.
This procedure made a trial and a response synonymous.

The baseline

period was the initial two minutes during which the subjects were
allowed to respond but were not reinforced.
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A Hartely F maximum test
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TABLE 1
MEANS AND STANDARD DEVIATIONS FOR TRIALS DURING THE BASELINE PERIOD

Group

N

M

SD

T0-30

10

25.6

3.77

TO-60

10

27.1

3.41

Low Punishment

10

25.9

2.23

High Punishment

10

27.6

4.97

Extinction

10

26.7

2.00

for homogeneity of variance was computed, and the results (F=6.16,
p >.05) were not significant.
is shown in Table 2.

A summary of the analysis of variance

There were no significant differences between

the number of trials during the baseline period, indicating no significant differences in responding between groups prior to the treatment phase.
TABLE 2
SUMMARY OF ANALYSIS OF VARIANCE OF TRIALS DURING THE BASELINE PERIOD

Source

SS

df

MS

F

P

.58

NS

27.48

4

6.87

Experimental
Error

528.70

45

11.75

Total

556.18

49

Between Methods
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The number of trials before suppression during the treatment
phase were analyzed in order to determine whether there were differ
ences in trials produced by the treatment methods.

The means and

standard deviations for the trials before suppression for each of the
treatment groups are presented in Table 3.

The Hartely F maximum test

for homogeneity of variance was computed, and the results (F=231.32,
p <.01) were significant.

Comparisons of all group variance were made

in order to investigate any patterns of differences among variances.

TABLE 3
MEANS AND STANDARD DEVIATIONS OF THE TRIALS BEFORE SUPPRESSION DURING
THE TREATMENT PHASE

M
(raw)

SD
(raw)

M
(log)

10

20.9

16.93

1.1663

.3540

TO-60

10

12.1

5.86

1.0244

.4795

Low Punishment

10

79.3

80.27

1.6930

.2553

High Punishment

10

53.1

65.48

1.5115

.4342

Extinction

10

70.6

89.25

1.6761

.4058

Group

N

TO-30

SD
(log)

A summary of the significant comparisons among the variances of the
trials before suppression in the treatment phase is presented in
Table 4.

This analysis yielded significantly less variance for the

TO-60 and TO-30 groups as compared with the high punishment, low
punishment, and extinction groups.

The TO-60 group also had sig

nificant less variance than the TO-30 group.
significant differences among the variances.

There were no other
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TABLE 4
SUMMARY OF SIGNIFICANT COMPARISONS AMONG GROUP VARIANCES OF TRIALS
BEFORE SUPPRESSION DURING THE TREATMENT PHASE

TO-60
T0-60
TO-60
TO-30
TO-30
TO-30
TO-30

vs.
vs.
vs.
vs.
vs.
vs.
vs.

P

F

Significant Comparisons

124.52
187.14
231.32
14.96
22.49
27.80
8.32

High Punishment
Low Punishment
Extinction
High Punishment
Low Punishment
Extinction
TO-60

.01
.01
.01
.01
.01
.01
.05

In order to test for possible differences among the mean trials
before suppression for the treatment groups, the data were transformed
to logarithms.

The Hartely F maximum test was computed on the trans

formed data, and the results (F=3.5207, p >.05) indicated homogeneity
of variance.

A summary of the analysis of variance of the transformed

data is presented in Table 5.

This analysis indicated that there were

significant differences in the trials before suppression for the treat
ment groups.
TABLE 5
SUMMARY OF ANALYSIS OF VARIANCE OF TRIALS BEFORE SUPPRESSION DURING
THE TREATMENT PHASE FOR THE TRANSFORMED DATA

Source

SS

df

MS

F

P

5.9664

.01

Between Methods

3.6918

4

.9230

Experimental
Error

6.9633

45

.1547

10.6551
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Total
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Internal comparisons among the transformed means, using the
Newman Keuls test (Winer, 1962, pp. 80-85), were made to determine
which of the treatment groups were significantly different from each
other.

These results may be summarized in schematic form as follows:

T0-60

T0-30

High Punishment

Extinction

Low Punishment

The T0-60 group was significantly different from the extinction group
and the low punishment group at less than the .01 level of probability.
TO-60 group was significantly different from the high punishment group
at less than the .05 level of probability.

The TO-30 group had signifi

cantly fewer trials before suppression than the extinction and low pun
ishment groups at the .05 probability level.

There were no other sig

nificant differences between groups.
The third analysis concerning trials was on the trials before
suppression during the follow-up phase.

The means and standard devia

tions of trials before suppression are presented in Table 6.

A Hartely

TABLE 6
MEANS AND STANDARD DEVIATIONS OF THE TRIALS BEFORE SUPPRESSION DURING
THE FOLLOW-UP PHASE
Group

N

TO-30

10

60.4

46.46

TO-60

10

85.5

48.74

Low Punishment

10

82.6

43.49

High Punishment

10

73.2

50.57

Extinction

10

62.6

35.87

M

SD
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F maximum test for homogeneity of variance was computed, and the results
(F=1.00, p >.05) did not approach significance.
for these trials is presented in Table 7.

The analysis of variance

None of the methods effects

approached significance at the .05 level of significance.

A logarithmic

transformation of the data was made because of the high variability
within the groups.

The analysis of variance computed on this trans

formed data yielded no significant differences (F=.6454, p >.05).

Thus,

both analyses indicated that there were no significant differences in
the number of trials before suppression in the follow-up phase for any
of the treatment groups.

TABLE 7
SUMMARY OF ANALYSIS OF VARIANCE OF TRIALS BEFORE SUPPRESSION DURING
THE FOLLOW-UP PHASE

SS

Source

df

MS

5152.72

4

1288.18

Experimental
Error

92431.30

45

2054.03

Total

97584.02

49

Between Methods

F

P

.63

NS

Analysis of Seconds Before Suppression
An analyses was made on the seconds before suppression in the
treatment phase in order to determine if there were any significant
differences between treatment groups.

The means and standard devia

tions of the seconds before suppression are presented in Table 8.

The

Hartely F maximum test for homogeneity of variance was computed, and
the results (F=5.06, p

.05) were not significant.

However, a loga

rithmic transformation of the data was made because of the high amount
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TABLE 8
MEANS AND STANDARD DEVIATIONS OF SECONDS IN TREATMENT
BEFORE SUPPRESSION

Groups

N

M
(raw)

SD
(raw)

M
(log)

SD
(log)

TO-30

10

699.90

592.25

26.6733

.4446

T0-60

10

746.00

372.12

28.0983

.2660

Low Punishment

10

322.80

275.49

23.5874

.3964

High Punishment

10

229.10

263.26

21.8962

.3650

Extinction

10

313.30

409.72

23.1483

.3632

of variability within the treatment groups.

A summary of the analysis

of variance on the transformed data is presented in Table 9.

The

methods effects were significant at less than the .01 level of prob
ability, indicating differences between groups in the number of sec
onds in the treatment phase before suppression.
TABLE 9
SUMMARY OF ANALYSIS OF VARIANCE OF SECONDS BEFORE SUPPRESSION
DURING THE TREATMENT PHASE FOR THE TRANSFORMED DATA

Source

SS

df

MS

Between Methods

2.6948

4

.6737

Experimental
Error

6.2170

45

.1382

Total

8.9118

49

F

P

4.8748

.01

44

Internal comparisons, using the Newman Keuls test, were made to
determine which of the treatment groups differed in the seconds in
treatment before suppression.

The results may be summarized in sche

matic form as follows:
High Punishment

Extinction

Low Punishment

TO-30

TO-60

The TO-60 group had significantly more seconds in treatment before sup
pression than did either the high punishment group (p <.01) or the
extinction group (p <.05).

The TO-30 group had significantly more

seconds in treatment than did the high punishment group (p <.05).
There were no other significant differences between groups.
Another analysis of the seconds before suppression was made on
the follow-up phase.

The means and standard deviations of the seconds

before suppression in the follow-up phase are presented in Table 10.

TABLE 10
MEANS AND STANDARD DEVIATIONS OF SECONDS IN FOLLOW-UP
BEFORE SUPPRESSION

Groups

N

TO-30

10

274.8

201.30

TO-60

10

388.4

216.79

Low Punishment

10

383.7

207.23

High Punishment

10

312.3

209.11

Extinction

10

279.1

153.67

M

SD
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The Hartely F maximum text for homogeneity of variance was computed, and
the results (F=1.99, p >.05) did not approach significance.
of the analysis of variance is presented in Table 11.

A summary

There were no sig

nificant differences in seconds in the follow-up session before suppres
sion for any of the treatment groups.

A logarithmic transformation of

the data was made because of the high variability within the groups.

An

analysis of variance on the transformed data yielded no significant dif
ferences (F=.6396, p >.05).

TABLE 11
SUMMARY OF ANALYSIS OF VARIANCE OF SECONDS BEFORE SUPPRESSION
DURING THE FOLLOW-UP PHASE

SS

Source

df

MS

122180.12

4

30545.03

Experimental
Error

1780265.10

45

39561.45

Total

1902445.22
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Between Methods

F

P

.77

NS

Analysis of the Responses in the First
60 Seconds of Latency
The final two analyses were made on the number of responses in
the first 60 seconds of latency after the door opening for:
treatment phase, and (2) the follow-up phase.
indication of the rate of responding.

(1) the

This measure gives some

The means and standard devia

tions of the number of responses in the first 60 seconds of latency
are presented in Table 12.

The Hartely F maximum test for homogeneity

of variance was computed, and the results (F=12.89, p <.01) indicated
significant differences in variance.

Comparison of all group variances
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TABLE 12
MEANS AND STANDARD DEVIATIONS OF THE RESPONSES IN THE FIRST 60 SECONDS
OF LATENCY IN THE TREATMENT PHASE

N

Groups

M
(raw)

SD
(raw)

M
(log)

SD
(log)

TO-30

10

17.7

12.85

1.1257

.2324

TO-60

10

12.1

5.86

1.0244

.2562

Low Punishment

10

40.7

21.03

1.5280

.3206

High Punishment

10

27.8

13.09

1.3871

.2604

Extinction

10

39.5

14.98

1.5688

.1650

of the responses in the first 60 seconds of latency were made in order
to investigate any patterns of differences among variances.

There was

only one significant difference; the TO-60 group had significantly less
variance than the low punishment group.
In order to test for possible differences among the mean
responses in the first 60 seconds of latency for the treatment groups,
the data were transformed to logarithms.

The Hartely F maximum test

on the transformed data yielded nonsignificant results (F=4.8088,
p >.05).

A summary of the analysis of variance of differences among

the transformed means is presented in Table 13.

The methods effect

was significant at less than the .01 level of probability.
Internal comparisons, using the Newman Keuls test, were made
to determine which of the groups were significantly different in the
number of responses in the first 60 seconds of latency.
are summarized in schematic form as follows:

The results
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TQ-60

T0-30

High Punishment

Low Punishment

Extinction

TABLE 13
SUMMARY OF ANALYSIS OF VARIANCE OF THE TRANSFORMED RESPONSES IN THE
FIRST 60 SECONDS OF LATENCY IN THE TREATMENT PHASE

SS

Source

df

MS

F

F

7.4429

.01

Between Methods

2.3459

4

.5865

Experimental
Error

3.5469

45

.0788

Total

5.8928
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The T0-60 group made significantly fewer responses in the first 60 sec
onds of latency than did the low punishment group and the extinction
group at less than the .01 level of probability.

The T0-60 group was

also significantly different than the high punishment group at the .05
probability level.

The T0-30 group made significantly fewer responses

in the first 60 seconds of latency than did either the low punishment
group (at the .05 probability level) or the extinction group (at the
.01 probability level).

There were no other significant differences

between groups.
The final analysis was computed on the number of responses in
the first 60 seconds of latency in the follow-up phase.

The means and

standard deviations of these responses are presented in Table 14.

The

Hartely F maximum test for homogeneity of variance was computed, and
the results CF=6.87, p >.05) were not significant.
analysis of variance is presented in Table 15.

A summary of the

There were no
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TABLE 14
MEANS AND STANDARD DEVIATIONS OF THE RESPONSES IN THE FIRST
60 SECONDS OF LATENCY IN THE FOLLOW-UP PHASE

Groups

N

M

SD

TO-30

10

31.4

9.42

TO-60

10

41.2

23.21

Low Punishment

10

40.2

21.96

High Punishment

10

45.1

24.69

Extinction

10

38.5

12.78

TABLE 15
SUMMARY OF ANALYSIS OF VARIANCE OF THE RESPONSES IN THE FIRST
60 SECONDS OF LATENCY OF THE FOLLOW-UP PHASE

Source

SS

df

MS

F

P

.67

NS

1011.08

4

252.77

Experimental
Error

16943.00

45

376.51

Total

17954.08

Between Methods

significant methods effects.

A logarithmic transformation of the data

was made because of the high variability within the groups.

An analy-

sis of variance computed on the transformed data yielded no significant
differences (F=.7030, p >.05).

Thus, both analyses indicated no sig

nificant differences in the number of responses in the first 60 seconds
of latency in the follow-up phase for any of the treatment groups.
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Correlations among the dependent variables were computed in order
to determine similarities between these measures of responding in both
the treatment phase and the follow-up phase.
lations is presented in Table 16.

A summary of these corre

The correlation between seconds before

suppression and responses in the first 60 seconds of latency is the small
est correlation in both the treatment and follow-up phases (.19).

The

largest correlation in the follow-up phase was .98 between trials before
suppression and seconds before suppression.

The highest correlation in

the treatment phase was between the trials before suppression and the
number of responses in the first 60 seconds of latency (.92).

TABLE 16
CORRELATIONS BETWEEN DEPENDENT VARIABLES DURING THE TREATMENT
AND FOLLOW-UP PHASES

Dependent Variables

Treatment Phase

Follow-up Phase

Trials - Responses in the
first 60 seconds

.92

.54

Trials - Seconds

.34

.98

Seconds - Responses in the
first 60 seconds

.19

.38

Correlations between the responding in the treatment and follow
up phases for each dependent variable were also computed in order to
determine if there was any similarity of responding in these two phases.
The correlation between the responding in the treatment and follow-up
phases for the trials before suppression was -.16.

A very low corre

lation (.02) was found between responding in the two phases for the
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responses in the first 60 seconds of latency.

Analysis of the correla

tion between responding in the two phases for the seconds before sup
pression was -.23.

In sum, there was little relationship between

responding in these two phases as measured by any of the dependent
variables.

CHAPTER V

DISCUSSION

The primary hypotheses of this investigation were only partially
supported.

Timeout produced more efficient suppression, than either

punishment or extinction.

However, punishment did not produce more

suppression than extinction.
The first experimental hypothesis predicted that there would be
a difference in the suppression of aggressive responding produced by the
three treatment methods.

Further, it was hypothesized that extinction

would produce less suppression than would either timeout or punishment.
A summary of the analysis (Newman Keuls test) of the first suppression
measure, trials before suppression is presented in schematic form in
Chapter IV.

Inspection of this summary reveals that the timeout treat

ment was more efficient for producing suppression than either punish
ment or extinction.

It may be argued that the fewer trials before sup

pression for the timeout group than the other groups was a function of
the timeout manipulation which established 30 or 60 second periods of
time when the subjects were prohibited from responding.

However, the

subjects had opportunity to respond as much as they desired before sup
pression.

Only one subject in the two timeout groups continued to

respond until the 30 minute limit.
Further evidence that timeout is a more efficient treatment than
punishment and extinction was offered by the difference in variances of
51
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the trials before suppression among the treatment groups.

Analysis of

the variances of the trials before suppression indicated that both
timeout groups had significantly less variance than the other treatment
groups.

This finding would seem to have important implications for

practical situations when the treatment of choice would be the one
that would lead to the least amount of variability of response.

Fur

ther research is needed to ascertain whether there are consistent dif
ferences in the amount of variability produced by the treatment methods.
Another measure of suppression

is the seconds in treatment before

suppression; inspection of the summary

of the Newman Keuls test in Chap

ter IV reveals significant differences

in the speed of suppression in

only three of the 10 comparisons between treatment groups.

The TO-60

group took significantly more time before suppression than did either
the extinction group or the high punishment group, and the TO-30 group
suppressed more slowly than the high punishment group.

However, there

was a clear tendency for the timeout groups to spend more time in treat
ment than all the other groups as can be seen by inspecting Table 8.
In sum, this study gives only weak support for the contention the time
out groups spend more time in treatment before suppression than the
other treatment groups.

The present paradigm does not appear to be

sensitive enough to clarify this tendency.

It would seem that further

research is necessary in this area.
A third measure of suppression is the number of responses in
the first 60 seconds of latency during the treatment phase.

Inspection

of the summary of the Newman Keuls test in Chapter IV reveals that in
general the timeout groups were responding more slowly in treatment
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than were the other treatment groups.

The only exception to this state

ment was the timeout 30 group that did not respond more slowly than the
high punishment group.
In summary, the timeout treatment produced more efficient sup
pression than did either the punishment or extinction treatments.

Time

out groups required fewer trials before suppression, responded at a
slower rate, and produced less variability of responding (as measured
in trials before suppression).

While there were no significant differ

ences in the amount of time required before suppression for seven of
the 10 comparisons between treatments, there was a definite tendency
for timeout to require more time before suppression.
A second major finding of this investigation relating to the
primary experimental hypotheses was that punishment did not produce
more suppression than did extinction.

Inspection of the schematic

summaries of the Newman Keuls tests in Chapter IV reveals no signifi
cant differences for punishment or extinction on any of the measures
of suppression.

This finding is contrary to the results of other

authors who state that punishment leads to more suppression than
does extinction (Deur & Parke, 1970; Parke & Deur, 1972).
There was one major methodological difference between this
study and other punishment studies that might account for the differ
ence in results.

In the present study there were no instructions of

any type regarding the meaning of the punishments given to the sub
jects, because pilot work had suggested that instructions for the
punishment group might confound comparison of the differences between
treatments.

All other studies of punishment reviewed by this author,

with the exception of Walters and Demkow (1963) give some instructions
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explaining the meaning of the punishment (Deur & Parke, 1970; Parke &
Deur, 1972), even studies using a low cognitive structure condition
(Cheyne & Walters, 1969; Parke, 1969).

In the present study where

there was no cognitive structuring, the punishment was not signifi
cantly different than extinction.

However, studies which have employed

cognitive structuring along with physical punishment have indicated
that punishment is an effective suppressor of deviant behavior.

These

instructional or cognitive variables may be essential for physical pun
ishment, as it is presently defined in human studies, to be effective.
In reviewing studies on the relationship between cognitive or
instructional structuring and punishment, Parke (1970) states that cur
rent studies point to the importance of cognitive structuring.

Further,

he notes that these studies bring into question models derived from
research with animals that account for response inhibition solely in
terms of acquired emotional reactions like fear.

Factors such as

man's greater capacity for cognition and the low intensity of punish
ment used in laboratory studies, further specify the reasons that this
is a variable that cannot be ignored in punishment research.
The present study questions the impact of physical punishment
separate from the cognitive structuring related to it.
the conclusions of other researchers are incorrect.

It may be that

Punishment, as it

is currently defined in the laboratory, may not lead to effective sup
pression of behavior.

Instead, the suppression reported in these

studies may be related to the subject's acceptance of the cognitive
description of how to perceive the punishing stimulus.

In practical

and experimental situations, it is important to determine whether the
impact of punishment comes from the physical act, the verbal
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instructions accompanying that act or from some interaction between
these two.

Further, definitive research is necessary to clarify the

contribution of these factors.
This study also suggests that it is important to examine the
effect of cognitive variables not only on punishment, but also on
other treatments such as timeout and extinction.

If the type and

amount of cognitive structuring affect the suppression caused by
punishment it seems reasonable to argue that this structuring will
also affect other treatments.

The superiority of punishment over

extinction found by Deur and Parke (1970) may be related to the dif
ference in structuring given to punishment and extinction, rather
than the difference in the basic treatments.
The second part of the first hypothesis states that high levels
of timeout and punishment would produce more suppression than would low
levels.

This hypothesis was not supported.

There were no significant

differences between levels in either the timeout or punishment groups
on any of the dependent variables.
The lack of significant difference between the punishment groups
is contrary to other studies that indicate that more intense punishment
produces more suppression than less intense punishment (Parke, 1969;
Parke & Walters, 1967).

However, it is important to note again that

both these studies included some type of verbal structuring which was
eliminated in this study.

It may be that punishment alone, without

cognitive structuring, is ineffective no matter xcrhat the level within
practical limitations.
The finding of no significant difference in the amount of sup
pression between the timeout groups is similar to the finding of

56

Pendergrass (1971) but is in contrast to the finding of some other
authors that timeouts of longer duration may be more effective than
those of short duration (Burchard & Barrera, 1972; White et al.,
1972).

The results of this study indicated that with the values of

timeout used (30 and 60 seconds) there was no increase in suppres
sion caused by the longer duration.

This suggests that timeout of

a relatively short duration may be as effective as timeout of longer
duration.
The second hypothesis stated that timeout would lead to more
persistence of suppression during the follow-up session than punish
ment.

This hypothesis was not supported for any of the dependent

variables.

There were no significant differences between any of the

treatment groups during the follow-up phase.

Thus, in this study

where timeout led to more suppression during treatment, there was no
difference in the responding during the follow-up session.

It sug

gests that suppression created by the timeout treatment was no more
persistent than the suppression created by the other treatment groups.
The third hypothesis stated that extinction would lead to less
persistence of suppression during follow-up than would either timeout
or punishment.

This hypothesis was not supported.

The suppression

related to extinction was just as persistent as that caused by the
other treatment methods.
Correlations between the dependent variables were calculated
to determine the similarity among the measures of suppression.

Inspec

tion of Table 16 suggests that the number of responses in the first 60
seconds of latency and the seconds before suppression were not measur
ing the same process.

That is, when studying the suppression of
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aggressive responses it would be useful to take both of these measures
to obtain the most complete view of the suppression process.

The num

ber of responses in the first 60 seconds of latency and the trials
before suppression are highly correlated in the treatment phase and
only moderately correlated in the follow-up phase.

There does not

seem to be any consistent explanation for this difference.

However,

it appears that the trials measure and the responses in latency mea
sure may be reflecting different processes, or at least they do not
consistently yield correlated results.

Therefore, it would seem

important to measure both of these variables until there is more
information regarding the similarity between the two measures.

The

trials before suppression and the seconds before suppression were
highly correlated during the follow-up phase but were not correlated
to such a high degree during the treatment phase.

This difference

appears to be a function of the timeout manipulation which required
long waiting periods during the treatment phase but did not occur
during the follow-up phase.

It is suspected that these two measures

are reflecting a similar process, however the method of operationally
defining the treatments may affect the correlation of the measures.
Correlations between responding during the treatment and
follow-up phases for each of the dependent variables were calculated
and yielded very low correlations between responding in these two
phases for all dependent variables.

This suggests that there is very

little relationship between the responding in these two phases.
Observation of the subject's responding suggests that the
experimental task produced variability of response between subjects.
While most subjects involved themselves in punching, there were eight
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subjects who suppressed before they finished the acquisition phase.
There were other subjects who persisted in responding for an inordi
nately long time; one subject in the extinction group punched for
over 300 trials.

The experimental treatments added even more vari

ability as is evidenced by the heterogeneity of variance among treat
ment groups.

The variability produced both by the treatments and the

procedure suggests that this may not be the most optimal paradigm to
study the suppression of aggression.

It is possible that some differ

ences in effectiveness are masked by the great amount of variability.
If this paradigm is to be used it would probably be best to use more
than usual number of subjects in order to counteract the variability.
In summary, this study suggests that timeout produces more effi
cient suppression than does either punishment or extinction.

It also

suggests the punishment, as it is currently defined in human research,
may not

lead to effective suppression without cognitive structuring.

The results of this study also suggest that short durations of timeout
produce as effective suppression as do longer durations.

No differences

in persistence of suppression during the follow-up phase were found
among any of the treatment groups.
It was suggested that there needs to be further research regard
ing the duration of timeout and the effectiveness of timeout.

It was

also suggested that much more research is needed to determine the con
tribution and interrelationship of punishment and the cognitive struc
turing accompanying it.

The effect of cognitive structuring on all

treatment methods for producing suppression needs further investiga
tion.
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