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Summary

After the failure of an attempt to enhance the
generalizability of ZILLMANN's excitation-transfer
paradigm by running an experiment representing a less
than usually artificial interaction situation in the
laboratory, an exact replication of one of the ex-
periments of ZILLMANN et al. (ZILLMANN, KATCHER &
MILAVSKY 1972) was done. Besides a significant in-
crease of sympathetic activation by high vs. low phy-
sical exercise no main nor interaction effect of the
treatments (low vs. high provocation, low vs. high
sympathetic arousal) upon aggressive behavior was ob-
tained. The findings are interpreted as a) being con-
sistent with expectations from the transfer theory of
emotion and b) reveiling operational deficiencies of
the provocation treatment.



Introduction

During the last years - as observable in numerous other research domains
of psychology ~ the issue of attribution theories has become more and more
important for the conceptualization of problems in experimental aggression
research (see MUMMENDEY 1978, 1979). Especially concerning the question
of the effect of physiological arousal on the occurrence of aggressive be-
havior and the much discussed problem of the effect of film or TV-violence
on aggression ZILLMANN (1971) presented his excitation-transfer paradigm.
This paradigm ~ based on SCHACHTER's two-factor theory of emotion (1964, 1970) -
stresses the relevance of the cognitive label attributed to the emotional state
(e.g., pleasure or anger) and the relevance of the subject's considerations
about the source or cause of his excitation. The function of cognitive pro-
cesses in selecting more or less aggressive acts as a mediator between the
effect of external instigation conditions (TV-film, noise, provocation etc.)
and the manifestation of a response is emphasized and gqualitatively detailed
by the‘paradigm (for detailed description of the excitation-transfer paradigm
see ZILLMANN 1971, MUMMENDEY 1978).

In a number of related experiments done by ZILLMANN and his coworkers
the basic propositions of the paradigm could be supported several times; so
the paradigm is meanwhile considered as experimentally well founded (see BARON
1977, TANNENBAUM & ZILLMANN 1975).

The different experiments had the same experimental procedure and design
in common. In stage A the subject is provocated by a confederate, in stage B
unspecific respectively non-aggressive arousal is induced, in stage A' the
subject gets the opportunity to retaliate against his tormentor.

According to the propositions implicated in the excitation-transfer para-
digm the subject is expected to causally attribute his emotional state cor-
responding to salient cues provided by his immediate environment. The excita-
tion felt at that time potentially involves residuals from incompletely de-
cayed, unrelated,and antecedent arousal. This state of excitation energizes
and intensifies the situation-specifically labeled emotion and - this should
be stressed - energizes and intensifies the actions according this specific
label of emotion.

Concerning the experimental procedure just described the subject felt
arousal based on the provocation by the confederate in stage A. This arcusal
is labeled as anger against the tormentor. In stage B unspecific additional
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arousal is elicited. In stage A' providing the opportunity of retaliation

the anger-labeled arousal can be reinstated and intensified by residual parts
of the neutral arousal from stage B, this should result in an intensification
of the aggressive acts (as dependent variable). If the subject, however, had

not been sufficiently provocated in stage A, the excitation from stage B will
be correctly attributed to the source of excitation and no intensification of
the retaliation behavior will take place.

In the experiments of ZILLMANN and his coworkers the mode of instigating
non-specific (or better non-aggressive) excitation in stage B had been opera-
tionalized in different ways. So excitation was provoked by presenting an
erotic film or by pedaling on a bycicle ergometer as strenuous physical acti-
vity. The mode of instigating the anger-arousal in stage A and the aggressive
behavior as dependant variable in stage A', however, had been held constant
over different experiments. In a BUSS-BERKOWITZ-Tike procedure in stage A
the subject gets a few (low provocation) or many (high provocation) shocks
from the confederate which are actually applicated. In stage A' the subject
gets the opportunity to take the role of a teacher to administer punishment
to the learner (or tormentor) that is to deliver electric shocks to the lear-
ner. The results supporting the excitation-transfer paradigm must be consi-
dered first of all as very specific concerning the operationalization of
anger instigation and aggressive acts in a very special social context, not
to talk of the limitation of the narrow population of American undergraduates.

To enhance the validity of the experimental results in relation to the
ZILLMANN paradigm, in a first step an experimental series has been started
to replicate the results in a less reduced interaction situation by renoun-
cing the use of an aggression-machine. The following procedure was employed:
The subjects had to solve a little construction problem (construction of a
little vehicle with electric motor) together with the confederate (either as
consulting agent or self-acting ). In stage A the subject himself tried to
solve the construction task and was consulted by the confederate either in
a cooperative (no provocation) or in a non-cooperative, destructive manner,
associated with insults and negative evaluations (provocation). Following
stage A (according to the procedure of ZILLMANN, KATCHER & MILAVSKY 1972)
in stage B the condition of additional excitation had been varied by inten-
sive pedaling on a bycicle ergometer or by only sitting on a chair. In stage
A' the subject got the opportunity toretaliate by consulting and evaluating
the confederate who now had to do the construction task. Dependent measure
was the video-observed verbal and non-verbal behavior of the subject which
was rated according to previously established categories (e.g., personal in-

~
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sult, impersonal verbal-aggressive acts, unnecessary interventions, etc.).
The experiment was disclosed as a study of problem-solving behavior con-
cerning especially physiological data and knowledge about the development
of strategies of problem-solving.

Regrettably after having run a lot of experimental trials it had to be
recognized that no subject at all showed any sign of aggressive behavior
as defined by the dependent variable. However as the results of the post-
experimental interviews indicated all subjects felt being angered by the
provocation treatment; they expressed this feeling very clearly by describing
their emotional state unequivocally. A modification of the provocation treat-
ment and of the dependent measure - now the subjects had the opportunity to
evaluate the construction abilities of their partners by withdrawal of money -
didn't change the subjects' explicitly friendly, charming, cooperative,
completely prosocial behavior: Independent of their own losses of money they
refused to withdraw in reciprocity money from their partners when they took
the role of the consulter. After having run 21 male students of the Univer-
sity of Miinster except those studying psychology, education or social sciences,
the series was stopped.

Finally it had to be concluded that neither the condition of provocation
nor the condition of physical excitation,not to talk of an interaction of
these conditions, had any effect upon the dependent variable. There was no
effect consistent with the paradigm at all. After the provocation treatment
however the subjects showed clearly symptoms of anger arousal elicited by the
unjustified behavior of the confederate. They were ostensibly not willing to
show retaliative aggressive behavior. On the contrary they presented them-
selves homogeniously cooperative and corresponding to the experimental task
in normative adequate and social desirable manner.

This experience raised certain doubts about the external validity of the
experimental results expecially concerning their generalizability if the
usual  procedure is exceeded in direction of a less reductive interaction
situation in the laboratory. Before continuing experiments to enhance the
external validity of the ZILLMANN paradigm by realizing less artificial in-
teraction situations it was decided to replicate one of the original experi-
ments. It should be clarified whether an exact replication of an experiment
with subjects of a West-European student population already will show dif-
ficulties in supporting the paradigm; further modifications of the experimen-
tal procedure would be in vain in this case.
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For this purpose a second experimental series was started which repre-
sented an exact replication expecially concerning the features of the pro-
cedure of the experiment of ZILLMANN, KATCHER & MILAVSKY (1972).

Method

Subjects. 38 male students of the University of Miinster, not studying
psychology, education, or social sciences served as subjects. This exclusion
is well-founded by previous experimentation: During their studying students
of psychology acquire a lot of experience with psychological experiments, es-
pecially with Milgram-1ike procedures. The same argument is valid for criti-
cal students of social sciences and education; beyond that these students
often principally reject the use of the experimental method and rise the risk
of invalidation considerably. Ss were paid for their participation in the ex-
periment (DM 15.00).

Ss were randomly assigned to conditions. Before running the experiment, 5 Ss
refused to participate on account of the application of electric shock. 9 other
Ss had to be excluded afterwards as post-experimental interviews showed that
these either recognized the experimental setting (Milgram-type study, no other
subject involved) or refused to punish their partner by delivering shock. After
one ore more discussions with the experimenter, these Ss chose always the lowest
intensity. '

Contrary to ZILLMAN et al. (1972) all Ss were included whose behavior during
the experiment or whose reports in the post-experimental interviews did not
show any signs of recognizing the aims of the method. The criterion of exclu-
sion exployed by ZILLMANN et al. (low intensity, short duration, minimal respon-
se latency) was not used after previous studies proved this criterion consis-
ting of the critical behavior indicators representing the dependent variable
as highly imperfect and experimenter-effects promoting.

Design. In a 2x2 independent-measure design (a) degree of initial aggres-
sive instigation (low vs. high, F~/F+) was factorially varied with (b) degree
of physiological excitation deriving from physical activity (low vs. high,
E-/E+). The degree of aggressive instigation was manipulated by the number of
received shocks (3 vs. 9); the manipulation of degree of excitation was vali-
dated empirically (systolic and diastolic blood pressure, heart rate). A high
degree of excitation was operationalized by a 2.30 minutes pedaling on a
bicycle ergometer, a low degree of excitation by a 2.30 minutes sitting on
a chair.

Procedure. The procedure to examine the propositions of the excitation-
transfer paradigm exployed by ZILLMANN (1971, 1972) was replicated as exact-
ly as possible. So the experiment consisted of three stages:

- In stage A - an initial encounter session - the subject is angered by a
tormentor who actually is a confederate of the experimenter

- In stage B the S is unspecifically aroused by pedaling on a bicycle ergo-
meter for 2.30 minutes (75-90 w/min). This kind of cognitive neutral exci-
tation is also employed by ZILLMANN et al. (1972) after the use of aggres-
sive and erotic films has shown validity reducing effects. These films elici-
ted additive interfering cognitive and affective reactions

- Finally in stage A' the subject gets the opportunity to retaliate against
his tormentor.
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These stages were part of a cover story used and described by ZILLMANN et al.
(1972). A1l instructions were given by the experimenter.

The study was introduced as being composed of two independent parts which
were put together for reasons of economy. One part was said to investigate
the effects of punishment on learning. It would involve another S who was al-
ready at work on his task in an adjacent room. Later on the S would have to
interact with this S playing the role of a teacher (the other S would have
to play the pupil's role). The S was informed the kind of punishment to be
employed in the experiment and was given the opportunity to withdraw from the
experiment if the use of shock was inacceptable to him. The other part of the
experiment was introduced as a test of a hypothesis regarding recent changes
in receptivity to nonverbal visual materials. More specifically, S was led to
believe that the study concerned the recall of complex visual stimuli which
would be perceived under various conditions of distraction. In S's case, the
distraction would be in the form of relatively mild or more strenuous motor
activity which would be performed while viewing the stimuli presented in a
series of slides. Since motor activities were involved, S was told it would
be necessary to monitor various physiological indices of his behavior.

Following this instruction the first physiological measures (M,) were taken.
A continuous measurement of heart rate was not possible; skin temperature was
not used as an indicator for reasons of unreliability. After the first measure-
ment S was accompanied to the aggression machine. The subject was informed
that, since the rapport between teacher and learner influences the learning
process it would be necessary to take a reliable measure of how much the two
Ss "were in tune with one another”. This would be done by having the other S
express his attitudes on various controversal. issues, and by having the other
S express his agreement or disagreement. Whereas S would announce his attitu-
dinal positions over an intercom to the other S, the other S would announce
his agreement or disagreement via a light signal or through the administration
of shock, respectively. After electrodes were attached to S's wrist he first
got a test shock of intensity 1. Then the S was given a 1ist of 12 opinion
items about which he expressed his attitudes, receiving a signal or a shock
in response to each. The number and intensities of the shocks he received were
prescheduled and administered by an experimental confederate in the adjacent
room, and were thus totally independent of the content of S's expressed opi-
nions.

After S had completed this interaction with the other S, physiological
measures were taken a second time (M,) and S was started in his motor task.
While S continuously performed the rgquired motor behavior, he was simulta-
neously exposed to a sequence of colour slides. The slides showed stills only
and the stimuli were advanced at 8 sec. intervals. After 2.30 minutes a third
measurement of physiological indices was taken (M3). During this stage the ex-
perimenter remained in the room in order to supervise S's behavior.

The subject was informed that he would now be completing the first part
of the experiment. He was told to provide coded information to the learner
whose task would be to identify from it the particular relationship he was
supposed to be learning. The learner's response, S was told, would be recorded
and would automatically be signaled to S as either correct or erroneous. The
subject was instructed that whenever the error signal came in response to his
sending of coded information, he had to administer punishment, that is deliver
electric shock to the learner. He was informed that he could vary shock inten-
sity from "quite mild" (button 1) through "rather painful" (button 11). It was
suggested that he chose the intensity he felt was most adequate in this par-
ticular learning situation. The experimenter Teft S alone during the teaching
period in which the other S ostensibly responded erroneously on 12 of 20 items.

After this A' stage of retaliation the physiological measures were taken a
last time (Mg). Following this measurement S was interviewed concerning his
treatment by the other S, his hypotheses about the aims of the investigation,
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and his feelings during the instigational stage (see ZILLMANN & SAPOLSKY 1977°.

Dependent measures. Measures of aggressive behavior: The main dependent
variabTe was the intensity of shock ostensibly delivered to the other subject.
As secondary measures, duration of shock and latency of the response were em-
ployed. The latter measure was based on the assumption that the highly insti-
gated S who has his mind set on retaliation and has thus resolved decisional
conflicts will exhibit little, if any hesitation in his response selection.
Physiological measures. Physiological changes were determined as the differen-
ce between S's base Tevel of excitation prior to the differentiating manipula-
tions, and the level of excitation measured at a particular time during the
experimental treatment. Blood pressures and heart rate were assessed inter-
mittently corresponding to the procedure employed by ZILLMANN (1971):

(a) postinstigation (M2-Mq1), (b) postexercise (M3-Mj), and (c) postretali-
ation (Mg-My). The direct measures taken were (a) heart rate, (b) systolic
blood pressure, and (c) diastolic blood pressure. Based on a, b, and c,

a composite measure, sympathetic activation, was computed as

SA = HR E’tpdiast. + 2/3 (BPsyst. - BPdiast.ﬂ .

Results

Physiological responses

The degree of excitation elicited by provocation during stage A was rather
small. The measures of heart rate and blood pressure taken in M2 did not
differ significantly in any way from those taken in Mjy. Even a decrease of
excitation was registered in one of the low instigation conditions. The two
instigation treatments, low vs. high, failed to produce different changes in
physiological responses. All indices of excitation employed yielded differen-
tiations well within chance limits. This finding confirms the results re-
ported by ZILLMANN, KATCHER & MILAVSKY (1972), also realizing an insignifi-
cant elevation of physiological measures but no differentiation between the
instigational conditions. Apparently the uncertainty or anxiety suffered by
the Ss who were confronted with the shock stimulator and who repeatedly an-
ticipated shock produced similar or identical excitation as the instigational
treatment.

The physical activation in stage B produced a strong effect on blood
pressures and heart rate, dependent on sympathetic activation. The specific
differentiation of physiological excitation accomplished with the two motor
tasks is shown in Table 1. For reasons of comparison, original data of
ZILLMANN et al. (1972, p.254) are presented in Table 1, too.

As with ZILLMANN et al. (1972), the effect of the physical activity con-
sisted in a rise of sympathetic activation (p< .05 t-Test), in total however
this increase is much smaller than in the original experiment. This differ-



Table 1:

Differentiation of Means of Physiological Indices of Excitation after
Motor Task; Comparison of Qur Results with Original Data of ZILLMANN et al.
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Data reported by ZILLMANN,

Qur Data KATCRER & MILAVSKY (1972)
. Treatment Combinations Treatment Combinations

Variable
— F/E+ F+/E- F-/Ex F-/E-  F+/E+ F+/E- F-/E+ F-/E-
Systolic -
Systolle ure 7.50 -7.50 6.66 3.33  52.00 8.50 41.50 5.88
Diastolic _ _ _ _ - _ _
Dlastolic =~~~ -5.83 1.66 -3.33 -0.83 -28.75 -2.50 -32.00 -3.38
Heart Rate 18.00 4.66 5.00 -4.66  63.13 -1.38 53.50 4.88
Sympathelic  2373.88 146.67 531.00 -295.55 10221.66 212.17 8447.41 792.33
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ence has its presumable cause in the easier condition of pedaling on the bi-
cycle ergometer (75-90 w/min vs. 140 w/min).

Aggressive Behavior

Aggressive behavior was operationalized by three indicators: intensity,
duration, and Tatency of shock response. Duration and response latency were
not different between the treatment combinations. Concerning the validity of
these indicators, the evaluations of ZILLMANN et al. (1972) are corroborated.
Duration of shock and latency of response appear to be questionable measures
and indicators of aggressiveness (see SCHMIDT & SCHMIDT-MUMMENDEY 1974,
BERKOWITZ & LePAGE 1967).

The different treatment combinations failed to produce any effect on the
selection of shock intensity; in tendency, however, the results confirm the
findings of ZILLMANN et al. (1972). Table 2 and Figure 1 illustrate this
result (for reasons of comparison, Fig.1 also shows the respective data re-
ported by ZILLMANN et. al. 1972, p.255).

Shock intensities on the average do not exceed value 4, a small number of
Ss only applicated shocks of intensity 1. Higher values in the F+ -condition
(high instigation) are caused by extreme values, producing a hypothesis con-

firming distortion of the data.



Table 2:

Mean Shock Intensities Employed in a Retaliation
Encounter Following Differential Provocation and
Differential Exertion (n = 24)

Treatment Combinations
F+/E+ F+/E- F-/E+ F-/E-

1.50 2.9 2.33 3.58

1.00 1.00 1.00 1.41

1.58 6.33 1.16 2.58

7.08 1.00 3.00 1.83

1.75 1.83 1.00 1.00

6.08 1.00 1.00 1.58
S 18.99 14.07 9.49 11.98
x 3.16 2.34 1.58 1.99
n 6 6 6 6

Figure 1:

Mean Intensity of Shocks Ostensibly Delivered to the Instigator;
Comparison of Results of Replication With Original Investigation

_ _ Original
Replication (ZILLMANN, KATCHER & MILAVSKY 1972)
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As there was no homogeneity of variance an analysis of variance was
not performed. Comparing intensities over the treatment conditions, no sig-
nificant effect appeared. Thus, shock was chosen independently of degree of
instigation and degree of excitation. On the one hand this result confirms
one basic proposition of the ZILLMANN paradigm. The occurrence of aggressive
retaliative behavior depends on recognizing of a provocation and on cognitive
guidance of the excitation felt. The procedure of replication did ostensibly
not succeed in creating an arousal due to the recognizing of a provocation
by a tormentor. Physiological measurements and post-experimental interviews
give evidence of this suggestion. Refusing to label the confederate's be-
havior as aggressive, Ss did not realize any excitation identifyable as anger.
On the other hand the findings prove clearly unspecific arousal causally
attributable to salient cues of the environment as an insufficient prerequi-
site eliciting aggressive behavior.

As illustrated by Figure 1, the rank order of the treatment combinations
presented by ZILLMANN et al. (1972) is confirmed. Ss who received the pro-
voking treatment (high instigation) in combination with high exercise admi-
nistered more intense shocks throughout the response sequence, followed by
Ss of the F+/E- combination. Ss who received the less provoking treatment
preferred to administer mild shocks. Confirming the results of the analysis
of variance performed by ZILLMANN et al. (1972), the rank order is in accor-
dance with SCHACHTER's (1970) suggestions and decisively stresses the role
of aggressive instigation interpreted as provocation in enacting aggressive
behavior.

As is apparent from Figure 1, however, there are a lot of differences bet-
ween the results of the replication and the original investigation. In the
replication Ss of all combinations obviously were not ready to deliver any
intense shock to the instigator. Indeed, there are small differences of means
as expected by the hypotheses of the paradigm, the variance between and within
the groups however being rather great. Two other aspects described by ZILLMANN
and his coworkers could not be replicated. The mean intensity of shock in blocks
did not increase successively (F+/E+ 2.22 3.50 3.77 3.00; F+/E- 1.66
2.44 2.77 2.61; F-/E+ 1.50 1.50 1.77 1.55; F-/E- 1.50 1.83 2.38
2.11). Chosen intensities were rather held constant throughout the response
sequence and generally there was even a small decrease in the last block.
Beyond that, no confirmation was found concerning the interaction between
physical exercise and shock sequence as described by ZILLMANN et al. (19?2).
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Discussion

Although the present experiment did not obtain a replication of the re-
sults of ZILLMANN, KATCHER & MILAVSKY (1972) the present findings do fit the
expectations derived from excitation-transfer paradigm: An intensivation of
an aggressive response (in stage A') is just not to be expected if the person
had not been provoked sufficiently (in stage A), that means if the person did
not label his emotion as anger and thus residual excitation could not receive
cognitive guidance into aggressive acts. The person then may attribute cor-
rectly the source of his excitation to his physical exertion.

The present results do not show any effect of the "provocation" treatment
upon the dependentvariable, the subjects seem not to be provoked. Moreover
this result is supported by indications from the post-experimental inter-
views: Nearly no subject did report that he had been really angry about his
experimental partner neither after stage A nor during the rest of the proce-
dure. Corresponding to the ZILLMANN paradigm the experimental groups do not
show any differences concerning the chosen intensities of electric shock ad-
ministered; the interaction effect between provocation and excitation, as
shown by ZILLMANN et al. (1972), does not occur.

Meanwhile the following question remains: Why does an identical experimen-
tal procedure of provocation show success in a number of studies, but not in
the present study where the effect is completely zero? It is to assume that
the subjects of the present experiment did not feel impressed or touched by
receiving three or nine electroshocks which were interpreted as a reply to
their political statements, and which did not reveal any meaningful relation
to the direction (or content) of their statements. May be that meanwhile per-
sons expect a lot of strange things to happen during a psychological experi-
ment and that they accept and bear these stoically - especially if being
financially compensated for their participation.

To establish a strong personal involvement of the individual which is seen
as an essential characteristic of anger or of a provocation effect which ought
to be causally attributed to the confederate - as intended with the procedure
Jjust described - the following aspects have to be guaranteed by the cover story:
The subject has to interprete unequivocally the confederate's behavior as ne-
gative normative deviation. This deviation is to be seen relative to the nor-
mative frame of reference established within the experimental situation. If
according to the instruction the experimenter has provided the administration
and reception of electric shocks, the manipulation of these electric shocks
per se must be evaluated by the subject as adequate to the situational relevant
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norms. A negative deviation could be recognized if an according to the in-
struction unnecessarily large, overzealous number of shocks is administered,
if the confederate e.g. administers three instead of one shocks per trial

or if he still administers shocks when the task is already finished etc.

A realization of the provocation treatment as a condition of subjective in-
terpretation of normative deviation is in preparation by some of the authors.

As a further significant divergence between the present results and those
reported by ZILLMANN et al. (1972) the extent of the shock-intensities chosen
is to be mentioned: While the subjects of ZILLMANN and his coworkers apparent-
1y used the whole range of shock intensities at disposition, the subjects of
the present experiment chose only shock intensities between 1 and 3. Besides
the fact that ZILLMANN et al. dismissed four subjects who administered shocks
of intensity 1 because of demand awareness - a decision not at once justified
as shown by post-experimental interviews in the present study - there is re-
markable difference of chosen shock intensities between the two studies.

A reason for this difference could be seen in the establishment of different
points of reference concerning the subject's selection of shock intensities
by the demonstration of a test shock during instruction. In the present ex-
periment the subject has been shocked for demonstration with shock intensity 1
while ZILLMANN et al. do not report the intensity of the test shock nor the
administration of a demonstration shock at all. According to investigations
of modeling-effects within the present experimental procedure (see SCHMIDT
et al. 1976 a, b) and recently performed pilot studies such an orienting
function of a demonstration shock for the subjects may be supposed. Thus it
would be preferable not to provide such confounding points of reference by
administering a demonstration or test shock.

Altogether the results of the present replication can be seen as a
further contribution supporting the excitation-transfer paradigm within
the methodological realizations practiced up to now. An extension of its
generalizability by varying experimental realizations seems to be worthwile
and necessary because the ZILLMANN paradigm has proved itself - for the pre-
sent at least - to provide fruitful research perspectives. Since at the
same time propositions about simple relations between arousal and aggres-
sive behavior, e.g. about an automatic intensification of aggression or even
a cathartic reduction of aggressive acts did not find empirical support
additional time should not be especially mentioned.
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