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AROUSAL NOUEL COMPONENTS IN TELEVISION PROGRAMMING:
FORK ACTIV.LY AND VIOLENT CONTENT

Research examlping the relationship between television viewing and
aggress1ve‘behav1or can be summarized as belonéing to_one of three basic
kinds of theoretical models: The Catharsis llodel, or the reduction of
aggression through vicarious participation in television violence (gﬁ.
Féshbach, 1971; Feshbach~and Singer, 1971); the Facilitation Model featuring
legitimization or learning of aggression from television violence (gﬁ. Ban-
dura, Ross and Ross, 1963; Berkowitz. Corwin and Hieronimus, 1963; Mcleod,
Atkln and Chaffee, 1971); and the Arousal Model which considers television
programming as an agent‘of arousal, generating a predisposition to action,
with the nature of the action being shaped by situational factors (gg. Tan~
nenbaum, 1971; Zillman, 1971; Zillman, et al., 1974).

All these paradigms consader onlé the content of the programming. Recent
regearch findfngs (Krull and Watt, 1973; Watt, 1%73) have indicated that an

elaboration qf the Arousal Model to consider the form or stimulus character-

1stics of the programming is necessary to more completely explain the con-

si1stently found link between the viewing of violent television fare and
. .

aggressive behavior. \

\

In this researcn, 1t was hypothesized that the cognitive difficulty in=-
volved in decoding a communication wnich 1nvolves rapidly changing visual and
auditory events might generate arousal in the viewer. If the Arousal Model
Bplds, this arousal might be transferred into increased levels of aggressiveness.

A previously developed content-free measure of form complexity, (Wwatt and
Krull, 1974) based on Information Tneory, was used ;s a measure of the form

arousal potential of programming. Tnis permitted the conirasting the three

models, and lead to these gemeral conclusions:

.
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l. The Catharsis Model was not supported.

2. The Fagllltation lodel was supported, and found to be operating A

independently of the Arousal Model.

3. fhe Arousal Model, when the ageni of arousal was considered to be

only the form characteristics of tne programming, was supported
and found to be operating independently of the Facilitation Model.

There were two basic problems with this research. First, the link between
the form characteristice of the programming and the arousél of the viewer was
assumed, based on similar but not identical findings reported in the literature.
Second, the effects of arousal due to the form of the program could not be
separated from the effects of arousal due to the content of the program., In
Tannenbaum’s formulation of the Arousal Model, all arousal effects are assumed
to be the resuit of emotional reactions to the overt content of the communication,

Other studies have also found indications of the arousal.potential of
violent communications. Zillman, et al. (1974) found significant differences
in heart rate and blood pressure between neutral communications and violent com-—
munications. They also found evidence of greater arousal as a result of viewing
an erotic communication, and observed that the kigher arousal condition was
associated with an increasedilevel of aggressiveness. Interestingly, the heart
rate observed for erotic communications was significantly hlghér than that
observed for neutral communications, while the heart rate for the violent com-
munication was significantly lower. This parallels the data of Wotring and
Porter (1974). Wotring and Porter found evidence of positive heart rate gains
in viewers of violent programming in which the consequences of the violence
were not shown. When the bloody consequences were shown, heart rate decreases
were found. Wotring and Porter attiribute this effect to inhibition resulting
from exposure to tne explicit consequences of violent acts, and conclude that

'tnis mechanism might produce less subsequent aggression than presentation of

violence without consequenccs,

[
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There is some question as to whether decreased heart rate indicates
~decreased arousal. Lacey, et al. (1903) found decreased heart rates
associated with inoreased attention to outside stimulation. Wotring and
Porter find the Lacey explanat1oﬂ\inconsistent with their film violence data,
as it implies that subject paid more, rather than less, attention to the
aversive stimuli of blood and pain. \ ’

Another interpretation.of the Lacey data is that heart rate decreases

.with outside information processing. This interpretation may have value in
"explaining the Wotring and Porter data.

Tne stimulus material for the violence with consequences experimental
condition featured a fight scene. This t&pe of dramatic action is usually
presented in a very rapidly edited, visually complex waye. Thefﬁgngeonsequences
version had most of the expiicit violence edited out, and consequéntly could
have begen a slower; less complex visual presgntation. Thus the differences
found in response between tne conditions could conceivably bé at least éartially
the resuit of differences in the fd;m complexity of the stimulus material.

It appears that botn the foxm arousal potential and the emotional arousal
.potential of communications should be assessed 1in ordef to refine the #Arousal
iiodel. The research reported in this paper represents an attempt to i1solate
arousal components due to the form of the program from arousal components due
to the content of tne program. By discriminating between these two sources of
arousal due to television programm.ng, an addition to the Arousal Model can be

made. The basic researcn nypotneses are these:

il: Emotional arousal will take place in programming segments depicting
violent acts. ’

3i2:  Arousal duc to tne cognitive task of decoding complex program form
w1ll take place 1n haghly active programming segments.

i}: Tnese two components of arousal occur independently.
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METHOD
. M ~~
A network crime-detective show was video taped off-the~air. The commercials

were edited out, leaving a 50-minute drama. The show featured a popular bald

detective, several loud and abusive arguments and tlireats, one pushing incident,

one on-camera murder, and one near murder saved only by the timely arrival of

the detective. ‘

The videotape was viewed by a panel of 31 judgés, who were students in an

upper~level undergraduate mass media course. The tape was played in two-minute
segments, and all the judges were asked to rate the amount of violence in each
separate two-minute segment on a five-point bipolar scale which ranged from

"non-violent" to "very-violent." "Thus 25 ratings, one for every two-minute
segment, were oFta1ned from each Judge. The means of these ratings were used
as the overt violence scores for the two—minute program segments.

The prograg wag/alsé/scored on the measure of form complexity (Watt and

Krull, 1974 ). 7The measure of overt violent content served as the independent

" y‘}

variable representing the emotional arousal potential (content dmmens1on) of
’
tne program, while the form complexity measure represented the independent
variable of form arousal potential (form dimension).
5 L ]

Two measures of physiological arousal, heart rate and galvanic skin resis-
tance (GSR), were taken wrale subgects viewed the entire videotape. These -
)
measures served as tne dependent variables in testing the hypotheces.

Several analysis strategies were carried out to test the hypotneses. Since
trnere were two dependent variahles representing arousal, 1t was necessary 1o use
multivariate statisciticose.

iiypotnesic One, whicn invoivea tne relationship of arousal to tne appesrance

L)

»f violent act., wan testea by multipie linear regression, with tne overt violence

rating beins tne criterion variavle and the heart rate and GSH readings beins

the preoictor varianiet.
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Testing Lypothesis Two, which concerned the relationship of arousal to
the form aspects of the program, required the use of canonical correlation, as
the form complexity measure consisted of six indicators which were related to

-~
N
the two arousal measures.

Hypothesis Three, which stated that the two components of arousal occur
independently, was tested by multiple partial correlation. The relationship

between each of the arousal measures and the violence rating was examined while
AY ’
holding constant the six indicators of form complexity. The relationship
{

between tne arousal measures and the six indicators was tﬁen computed, while
holding constant the ove§£ violence ratang. If either the form complexity-
arousal rink or the overt violence-arousal link were spurious because of
covariance between overt violence and form complexity, this procedure will .

cauge tne partial correlation representing the spurious link to go to zero

(see Blalock, 1964 for a discussion of this partialing procedure ). If neither

of ¥he partial correlations are reduced to non-significance, it can be con-

¢
cluded that the relationship between program violence and arousal 1s inde~
+

pendent of tne relationsnip ovetween form complexity and arousale

m.

A
Two tests of each hypotnesis were carried oute The first examined thne

Iy
relatively lomgs=term relationsnip among tne variables by considering cnamnres
1n tne variavles throusnout the entire programe. The second test considered
only the snort=term cuinfes in variable levels from one two-minute sesment to

trne nexte Thus tne preceding segment provided a baseline [ipgure for the next

seyment, and cnan~es 1n Oone variable from the previous sefment baseline were

Ay

compared witn chamgres 16 another variable, from its previous baseline.

El{lC : Y
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- EXPERINVENTAL PROCEDURE

Twenty-two female and 19 male subjects were drawn from a freshman and
sophomore introduction to communication course. *Each subject was scheduled
individually for an eXperlﬁ%ntal session, which lasted approximately one hour.

Wnen the subject arrived, he or sne was led into a room set up to simulate

. )
a normal 1iving-room viewing environment, with easy chairs, a couch, table
lamps, etc. A large TV monitor was on a table at ‘a normal viewing distance,
The subject was asked 1o take a seat 1n an easy chair, and fill out a pge-
liminary Gguestionnaire. This quqstignna1re contained questions on television
viewins habits, and other simple items not analysed here. '

Tne subject was then told that the purpose of the experiment was to

3
meacure nis Or her pLys10i0gical responses while viewing television. GSK
e.cctroacs were astacnea 1o the hand, and a small photo;plethysmograph trans—
ducer tor heart rate measurement waé attached to the thumt of the same hand. )
Phe subject was reassured tnat no di1scomfort would be involved, and that the
experimenter requested only tnat tne subject snould move about only when
nccebbhry. ?ne savject wac informed that the exper:menter would be 1n the next

-
room, monitior:in,” the equipment, ana would be observing through ah unobtrusive
one=wiy ObLervatlon WinaOws

“ne sourd=proot control room contained a Grass dModel 7 Polygrafn ana
videotape vquipments Leads to the transducers were routed througl. a small hole
1n tne wiil 1o tne viewinyr room. ‘ine subject was tnus in a fairly natural
Viewiln® £1tuation, wiih the exception of tne small transducers and several fine,
CLeAi0.¢ WIres Wh.cn cannected tnem Lo thne polyerapne.

w0 plclud appeared on tne television monitor at tne bepinning ol the

expersments  Gne cut ect sat an toe cnar for 3 to % minutes as pase=liine
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measurements were taken. After the initial novelty of the situation faded,

and the subject's GOx reading became stable, the videotape was starth.

Tne subject's GOR vaiue immediately prior to the beginning of the video-

tape was set at the base=line value ‘and all subsequent measuremendg were
A

deviations from tnis baseline. Tnis procedure was used to control for natural
differences 1n skin resistance values. The plethysmograph amplifier was set
to prouuce "tick-marks" corresponding to the blood-pressure peaks associated

witn each heartbeat.

Continuous GSR and heart rate measurements were recorded on chart paper

©

at 2.5 cm/sec. The experimenter obseryed any motion by the subject, and

recorded 1t by pusning an event recording button on the polygraph. This placed
a cpdea mark on tne time track of the chart paper,

#Wnen the program was over, the transducers were removed from the subject's
finers, and ne Or one was deorfefed and asked to £111 out another short
.quesiionnaire. Amon,; the guestions was one asKlng 1f the subject had viewed
tne crime arama episode previously. Only two of the subjects had seen the
ep1soae used.

JATAT ALALYSIS

Thne data were f1rst traasifered from the chart paper to IBM cards. ‘The GOI

viilue.s were sanpiec at le=second antervals and recorded. If a movement had been

recorded 1n the le=secoud interval, tnls was also coded onto the card by means

ot a "O=—no moverent," "i—-movement' code. The number of neartbeats 1n each

Ltwo=minute .o ment wepe counted and recorded,

- o ~ -
T Dinnn 4 = cted of the rollowing variables for each sutject

tor facn Lv—minute 1nterva s
]

et e sace a0t reauter was st corrected for the effects ol

Hub, eCl wavesrnt, oince Gl 1s very sensitive to body movement. 3y mesns of a

.
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test on several wolunteers, it was determined tha{ about two minutes was
required for a GSR reading to return to baseline after a movement. This re=
turn time, because 1t depends on evaporation of persp1rat1bn from the skin,
would vary under different temperature and humidity conditiops but remained
remarkably constant in tne air-conditioned testing rooms.

"o correct for body movement by the subjects, a computer program
examined the difference in GSH reading between the l12-second interval in which
the motion occurred and the immediately. succeeding reading. Any dropin GSR
was assumed to be tne result of body motion, rather than response to the

television. This di1fference was added to the GSR readings for the next two

i :
minutes after tne subject movement by a "straight line depreciation' method.
One-hunurea per cent of the difference was added to the)next reading, 90% to
~ . .
tne one after tnat, then 0,,, ete.
(trer prooicm. with GO as an arousal measure req7'red different coqrection
proceaures., Lnere are wide difierences in the magnitude oﬁ.response to stimuli,
i3
ana thnese alfferences may ve systematic, varying according to sex, race, and
3 i
otner variavies. Iut anotner way, the variance of tne GSR responses 1s expected
1o e uncGual teiween subjects, cven 1f the airection of the responses 15
ry “ +° -
iaenticile 7o correct tor tunis unequal variance, standard scores (z—ucores)

were compubted ab tne GLit core for each subject, based on tne GOt mean and

stanaard aeviation for eacn suv,cct. Wnig standard score of the deviations

»

trom tne origrinal paseline after correcting for btody motion 15 .the GO score .
{

referrea to nereafier,

Sonaardized wentt datce because tne magnitude of heart rate changes may

gepenc on lactors sucn iy normar resting heart rate, which in turn aepends on

ERIC 19 ’
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age, physical condition, sex, etc., a standard score for heart rate was also

computed, based on the mean and- standard deviation of tne heart rate for each

subject.

Standard GSi Deviation. The Standard GSKR described above is essentially
//‘
a long-term measure, since 1t 1s based on the mean and standard deviation of

scorcs over the entire program. & parallel meaéﬁre, the Standard GSR Deviation,
y / .

A
was computea to provide a short-term measure of changes 1n GSR. It was computed

by considerings the GSR reading for the previous two-minute program segment as

the baseline, and subtracting the next GSR reading from 1t. This produced 25

difference scores between each of tne adjacent program segments. To standardize
the variance of tnece deviation scores between subaecqs, standard scores were

[} !

i
compuiei, bL.sea on ine mean and standard deviation of the difference scores,

“eart pate weviaiione. a snort-term measure of heart rate variation was
computed. This was usimply tne difference 1n heart rate between adjacent two-
minute serments.  sacn sepment served as a baseline for tne next sesment, as

1n tne Otandard Gor weviation computation. For example, 1f a subject had a

heart rate of 140 neais/sepment in serment 13, and lAS]beats/segment in

.

Csegment 14, tne lieart itate weviation score would be +5. If the same subject's

neart rate was 147 beutL/SCﬂmCht in serment 19, the score would be =5, These
ceviations were 1nmitiaily standardized by the same procedure as Staniard GO«
Leviations, but tre eorreiation betiween the raw deviations and the standard:zed
UeVlht]BnS was oY, 89 the unstaﬁ&urd)zed scores were used. Apparently short-
torn neart rate variations are less cubject to systematic outsiae infiuences
trnan lons=term heart rates,

seeree of Vinience. This variable was the mean of the Judres' ratins for

e e twn=minate anterval, an discunsed previpusly
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n

. Violence oiiterencey Ty variable represents short—term changes in the

degree of violeunce from one two—minute segment to another. 1t was oompuled by
- lad

subtractings tne violeuce score of ecach sepment {rom the vinlence score of the

i

previous segment . .

_

Porm Cowpleriiy. 1nis variavle 1s actually a set of six previously"

,
dgeveloped indicators. They were conceptualizea by defining some of ihe

'

elements of television program proauction which appeareu to be related to human
1nfornation procéssing.  Tnese clements were operationalized in terms of In~-

formation ‘neory eniropy scores. iThese 1ndicators are defined as follo%s
] i

/ ~ , ' . N ;
(operational detirailong are contarned 1n Appendix A):

Cat Dine Lntrony ic defined as the degree of randomness of
e Lime o6 vioun: autation of discrete puysical locations
il 2 prograie

{

~

St Tneidece Lntrony an deflined as,the depres of randomness

of tue sppearance or userete physical locations in a
PO T ,
Vorita. Ay anbt o aelinea ag the degree of randomness

OF toe timer of o auiuie tenavior on the part of characters
ThofL POl

AR dqeiined an tne aerrree of ranaom—

-

(ARSI IR AT LN

e nG At Lne oeisarmanee of quaible venavaor on the part of

characbers an A, progrrabie

ot oot b enteony s aefined ds e aerree o rawdon-

o or Giee consbraants o tne ainerete paysical tocations

i ,ll'ﬂ,"‘l‘.t”}o

LOn=Yer b e e e a0y s defined an tue depree of B
ronnaomn e 01 et baime of non-vervalization oy Lhe Charac- \

) tars o prosTan. ;
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RESULTS AND COLICLUSIONS

The first hypothesis predicts that increases in violence will iead to
! 1

observed physiological arousal. Table I summarize:s *'~ results of the test

of tnis hypothe.:1s., The degree of violence 1s s2 sanvly associated with

'

the i1ndicators of arcusati. Tne long-term and short-term results differ in

-

‘

whicn arousal i1ndicator 15 most sirongiy associated with program violence,

nowever, Tne lonr-term analysis i1ndicates that most of the covariance 18 a

resurt 0 the relationsnip between violence and GSR. The short-term analysis
indicates tnat necart rate deviation, rather than GSH deviation, 1s the

variavie most strorgrly associlated wit'. differences in violence.: .
. ~
—

"Tne secoud nypothesis predicts tnat an increase in the form gomplexity of.
ST t G

the prosram s oassociated with -the puysiological arousal of the viewer. As

Tavie i1 shows, tne wmero-order correlations between the two indicators of -

arouwsal ana tue uix ineicators of form complexity give “1ittle immediate 1ndi=

cation oif tupport tor thas nypothesise. The actual test of the hypothesis con- #
N -

Al
cerns Lne overali recationsnip botween the two sets of variables, howevere Tras

.

b 5 3 3 M Al / -~
1oLt Wao Inde by canonical correiation, and summarized i1n the seconu part ot

Te fne canvaical correration vetween the two sets of variables 16 a

o
H

[ -
wtliler

-
relatively oteons o4, naicating support for the secona hypothesise  Strakangly,

1a 73000

Ll tne envariance belween the two sets of i1ndicators 1s along, . sinfle

GIMenoL O, i lilcatea by a remalning elgenvalue of only OO after the removal

N

L]
ol tne oingie dimennion representing maximum covariance. The large chi-square

indicates toe aetin. te non-randomness ot the covariation between the criterion

|
el ooreiilctor variabion. ] T

. “he canonicna coeticients, wnicn are similar to raw regression welgthis,

inaeate tnat tne sirection of trne covariance 1s correct, If the form complexaty

ERIC - 13
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indic " Arsg increased 1n value, the standard GSR would decrease as shown by the
neg coefficient; and the stan@ard heart rate would increase., This in-
crease in heart rate and decrease in GSR are indicative of an arousal condition.
The second part of Table II, which summarizes the short-term covariance
o? the’var1ables, follows the same pattern. The form complexity indicators
appear more strongly related ip heart rate deviations than to GSR deviations
in the zerqiorder form. The overall canonical correlation between the two sets

\

of variables 1S less strong in tne short-term analys¥ys than 1t 1s in the long~

term, aithough 1t 15 still highly significante.

furtner differences in short-term versus long term analyses are apparent
1n Table III, wnen tne relationships between the form complexity indicators and

cacn of the pnysioiofical indicators are examined separately. GSR levels are

more sirongly associatea with differences in form compiexity than are heart rates

I
waer tne entrre—progsram 15 analyseas The reverse 1s true whemsegment—to=sepment

di1rferences sn indicators are examineds. All analyses are significant 1n the
f <
preaicted airection, Lowever, providing furtner support for liypothesis Two.

hypotnesis Three predicts that tne arousal effects of violence should be

separate from tne arousal ef{gcts ot form complexity. However, as Table IV

LHOWG, trere 16 o aefinite relationtmp tetween program violence and form c¢sm-

Siex.b7e  ne maltiple i between violence and form' complexity found in tne
t J f P N

-
l

SPOCram Use s in bils experiment Wi .53, wnich doés not reach sipnificance,
Lince tnere are only &5 two-minute seymaents on which to compare scores, but
. - "/ 4 +
WiiCh ind1Gmte: 1 subbtantial covariance. Interestingly, tne zero-order
Corre’ ab1ons dnilcate o newntive relationship between.form compiexaty and
\ I
V106060 Mo 16 a0 contrast to tne results for all prime-time s51.0ws (Watt

ang Eruol, Lo/4, wnioh , rovucerd a0 honly srenithicant positive acsociation vetween

torn campiesity el V.ooaencee  Tue show usca 1n this experiment wan apparently

atyiacal an Yaan peapects Ve soment=to=sepment ailfferences in form complexaty
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and violence scores were similarly reiated,:but less strongly, with a multiple
R of .38. ' ’ \ ’

There is too much covariance in both long-term and short-term complexity
and violence scores to allow any obviouc conclusions to be dgawn about the real
source of variation in the physiological arousal indicators. An additional
apalys1s 15 necessary to test Hypothesis Three. .

1f the real source of variation 1s the degree of violence in programming,
and not the form complexity of the program, then holding constant the violence
should remove the relationship between form Eomplex1ty and arnusal. This
partial correiation procedure was carried out, and the results are in Table V.

For the ,long-term analysis of GSR, controlling for violence reduces all

correlations between form complexity indicators and Standard GSR to non-sif=

nificance. Tnis indicates tnat the irue source of variation in lony=term GOR

1s the degree of violence 1n tne program. Long-term Standard ileart itate
présents a mixed picture. Controliing for violent content rgduces three of the
indicators of torm complexity to non-significance, but three others remain
sifrnificant.

Snort—term changes in GOR are ndt as clearly the result of changes 1n
violence, aus the second part of Tatle V snhowse our of‘fhe form complexity
Tndircators are reduced to non=significance By contro{llng for chanFes 1n

o
violence, but two remain siFnificatite Short-term heart rate deviations, how-
ever, are cleariy not atfected by cnanfes 1n‘the degreé of violence, -since the
sero=oruer correiations between form compiexity cnanges and neart rate chanfe»
are estentially not modifiea 55 controlling for changes 1n violence.

tatle VI enow. tne recustn of controlling for tne form complexity indi-

cator:, on tne reiationstily beiween inysiological indicators and violences TF

/
i
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the true source of variation in arousal is form complexity, this partialling

should reduce tne arousal-violence link to non-significance.

<
a2

3

For the long~-term GSR, controlling for form complexity does not reduce the

s ’

relationship between GSR and violence to non-significance. This further rein-

forces the conclusion that lon&—term GSR scores are related to the program
: g

violence, not to the form complexity. & C

The short-term GSR deviations give opposite results, with the dssociation

X

between GSR changes and violence changes being reduced almost to zero by con-

trolling for form complexity changes. This indicates that short-term GSR

differences are more likely caused by form complexity changes than by changes

in the degree of violence,

-
i

The lonr-term Standard Heart Rate assoclation with the degree of violence

1S(not reduced to non-significance by controiling for form compiexity. Since

-

tne form complexity-arousal link also was not reduced to non-significance by

controlling for wvioleuce (Table V), the resuit is suppori for Hypothesis ‘Inree,
N

1.ce that form compiexity and vinlence are independent causes of arousal, at
s - 1

N

least in the case oi long=term rieart rate cnanges.

4
Tnis conclumion 16 more strongly i1ndicated when examining the snort—term

neart deviation. Controiling for chanjres in violence left the £35001at10ns

v

Lbetween all tue form complexiiy 1pulcators and heart rate deviation hignly
sienificant, (Yabie V), ana control iug for form complexity still lecaves a
nisnly oipns ficant ascociation between chanpes in violence and nearti rate
deviation (’1‘:11116* VIl

Tne reaudts of thﬁ prartial correlational tests of H&POthOblU Three can
be cucrally cuwamarized:

te  LOfa=ierre CLoantes 1n 0w are produced by changes in progran vioience, not

LY Gl s 1L o eompiesity.  leo cupport for the independence of arousal causes
2
in ournide B

Q
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2. Short-term changes in GSR are produced by changes’in program form

complexity, and not by changes in program violence. No support for Hypothesis

Three 1s found.

3. Long-term changes in heart rate are produced independently by both

changes in program form complexity and changes in program violence. The re-

" sults are somewhat wcak but can be interpreted as mild support for liypothesis

Three.

4. Suort-term changes in heari rate are clearly producea independently
3

by both changes in form complexity and changes in violence. Hypothesis Three

15 definitely supported. %
- Ve

¢

JIGCUSST0N

The results of this experiment i1n general support the i1dea that content-

free form aspects of television can produce arousal in the viewer, and can do

so 1indey: ndently of tne arousal prouuced by violent content. This concliusion
y
15 subject to gome ovservea
L3

4
|

limitation., however.

I ne conclusion hoias most stronely 1f one consiaers chanpges in heart rate

|

! + . ‘v
over short perious of times  Since 1t 15 a4 Common research proceaure to present

f

conly several minutes of ri1im or television to a group of experimental: subjecty,

and 1o meanure Changses in hearht rate as a single indicator of arousal, we might

| nave ended tuin paper with the stronr, unequivocal conclusion stated above, 1f

We Dbad hed boe suck o imi b tae experimental proceaure to the correct time

frame arg tne correct tnuicator of arousale
T we nau measurea only uSi, another standard indicator of arousal, over a
‘

anort ver.on of time, we woula nave concludea that the depgree ot violence wag
} ’ ]

not airectly prouucinge arousal in the viewer, but was rather covarying with tne

\
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real cause of viewer arousal, the content-free form complexity of the program.

kY
. ~

Tnis would have been a fairly startling, lcLuhan-like statement, and we
almocst wish we could make 1t. ‘

On the other hand, 1f we had used GSR over a longer period of time as the

-

indicator of viewer arousal, we would have had clear evidence that the degree

of violence 15 the true source of drousal in the viewer, and that the seeming

- »

link between form comﬁ}ex1ty and arousal 1s spuriouss

o . A

‘.

liow can we explain these seemingly inconsistent resulis? first, /by dis-

tinfuisning between long—term and short-term arousal, and hypothesizing

.
N

different causal mecnan;&ms for each. If violence produces long-term arousal

‘and form complexity prouucés snort-term arousal, some of the results become mofé
piausable. .

For example, 1n the long—term GO analysis arousal due to form complexity
would appear as transient changes over short time periods, and thus would be
likely to look iike crrore Imn tne short-term GSR analysis, th@ arousal produced
by violence would lonx more like a paseline shift of GSH, and woula be 1rnored.
The variance would then appear to ve produced mainly by tne Chames 1n form
complexity.

Tnis suort— ana longs—term distinction can provide f’pOSt hoc explanation
of ihe neart rate recuits, toos  although boin tne shori- ana lony—term analyses
Jend 10 tne eonc.usion that increascs 1n program violence and 1n form compiexity
were 1ndependently acwociatea wiln increases in heart rate, .tne association was
much stroner for Yoram compiexity in toe chort-term case. This would te the
cine 1P form compeexaty praduced chori-term heart réte changas, and vinlence

e

N
prouucea Wong=terin CLalifChe

\

Q
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The differences between the results obtained when GSR was used as the

N

indicator of arousal and when heart rate was used bears some discussion. The
first notewortny fact 1s that the Standard GSR and the Standard Heart Rate

correlated at only =.15. This represents a very low covariance for two in-

dicators presumed to be tapping the same concept, viewer arousal. Some of this

\
|

lack of covariance is due to measurement error, some sources of which are dis=—
cussed beiows But our suspicion 15 that heart rate and GSR may be indicators
of different kinds of arousale. Although this 1s completely speculative, 1t may
be tnat heart rate changes are more closely linked to0 cofnitive information

.
processing as suppested by the work of Lacey, while GSR 1s linked more strongly
to affective, higher level reactions. This would be consistent with our results
which indicate that neart rate chances over a short period of time covary most
stronrly witi form complexity, wnile GOR levels over a longer period of time
are tied most strongly to violence levels, which presumably represent arents of
emotional arousal.

Tf tr1s time—={rame distinction between arousal produced by violence and
arousal producea by form compirxit,/ proves to be true, then 1t has some
implications wuen appilea to presictions of viewer agsressivenesss  The Arougal
vonel predictsn tuat viewers are more likely to be agpressive when in an aroused

3

statee nowever, 1f tne arousal 1g short-term, such ag that produced by f[OIT

. . \
compiexity, taen st eifect on Viewsr aggresslveness should bo\slxvht, unless
\

. . - . \
VieWwers léﬂp rom 1n front of tne set to carry out affressive acis.
Lonm=term arousal, on the other hand, would be likely to produce 1ncrunsed
Teveln of agrressivencsss A residual of long-term arousal:cauced by viewine

vid.ence coaid ve present 1n tne viewer at a Tater time, wnen an assressyve act

choied Tor,
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Should th1s speculation be ver1fled; 1ts implications to television
producers 1s clear. Short-term arousal produced by visual and auditory
editing and plot techniques may be beneficial in gaining viewer attention,
and aiding learning (cf. Wartella and Ettema, 1974). This type of arousal
would not have lasting consequences. But arousal produced by violent acis
could have advegse social effects. OGesame Street might arouse briefly with
1ts qulcﬁhtrans1tlons and varied format, but the arousal should disappear
quickly. Mhannix might arouse to the same degree, but the arousal might persiste.

.
Qbviously, tnis 1s an empirical question which must be 1nvestigated.

Research findinss wnich seemed to link levels of aggressiveness to form
complexity (Krull and Watt, 1973) would at first appear to provide evidence
arainst this specuiation. iiowever, as the introduction to this paper indicated,

rd
the form complexity and violence arousal components of prosramming nave not been
previously separated, and tney do covary. Thus the measures of.iiﬁgfgzmplox1ty
1n the previous research, wnicn were tuken as representing arousal potential,
may have been actunlly rebresentlnn long-term emotional arousal potential, vra
covariance witn form complexity, rather than form arousal potentiale. The resolu=
tion of this question awaits furtner researchs

One last aspect of tnis eaperiment warrants d]ucd§510n: the relatively
low correlations ana estimates of covariance found among all variavles. Typical
ramges 0f Variance eiploined it one variable by another variiblie were 3—Uﬁ.

iiere are come pOSLiLLC sourcei oil the unexplalned error variances

le Pnysiolomical easurement Validitye It was very clear durin- the '

course of tne experiment that subjects! prysiological responses were viar/inT
‘

webtematicaily with events otner tnan proJram form changes ana pro~ram violence.

Ctoner varl.aole: wiacn micht hive proguced physiological changres are:

A

20
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esponge 1o sexual attractiveness of actors.

“internal" information processing, i.e., daydreaming.
novelty and suspense of the plot (cf. Berlyne, 1963; 1971).
subject movement.

humor in the plot.

the novelty of the experimental situation.

subject fatigue over the course of the experiment.

Only one of these, subject movement, was accounted for by the experimental

data processing procedure. This correction for movement might have introduced

some error of 1ts own, however.

2. Fnysiological lieasurement Reliability. Some error could be due to

measurement and data analysis problems, like:

e

Ce
de

GSP contact resistance changes over the long period of measurement.

There was 4 definite problem with the contact paste drying, pro-
ducing a slowly 1ncreasing resistance.

erroneous corrections for movements which did not actually affect
phnysiological roadings.

experimenter error 1n Observing movement,

tre use of stanaard scores, which may mask large differences in
zome subjects, while exaggerating differences in other subjects.
"cei1ling" and "floor" etffecty 1n measurements. Some subjects had
such low skin resistance that aimost no variation i1n GSR was
observed.,

3. Progrem Attribute deliatalaty and Vaiidaty. wmeasurement of the cepree

of violence ani the form complexity of programming was also subject to errors

like thesgse:

de

De

2
- 11

The atiribute "violence' may have been interpreted differently by
different Juages, leadings to errors in assessing violence levels
1n the pregsram sefments.

Tne torm complexity indicators tap only some of the form aspects
of television programming. Other unmeasured aspects related to
numan information processing would appear as errore.

4. Experimental Desirn.  Because of the naturalistic naturc of the

experiment,
incluae:

e

certain p2,51bly relevant factors could not be controlled. Tnese

oracr of presentation of the various levels of violence and torm
compiexitye
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b. combinations of ievels of form complexity and violence. There
may be hidden interaction effects which appear as error variance.

c. repcated time-series measurements on the same subjects may in-
troduce autocorrelation errors in variable levels,

Control of as many as postible of these sources of error 1n future researcn

>

should give better measurement and more convincing results. The results of

.

’
this experiment seem to warrant this effort in the future.

O
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. ' TABLE I

@ELATIOKSHIPS BETWEQ? PHYSIOLOGICAL.EEASURES AND VIOLENCE
Craiterion . Pxiedmtor Variables Simpie Beta )
Variable Correlation Weight
VIOLENCE STANDARD GSR “ . -.19 -.18
STAKDARD HEAKT RATE .07 .05 )

lultiple R = .19
~Value of Rerression = 19.8
witn 2 and 1022 d.f.; p « .001

o~

VIOLENCE STANDARD GSIt DEVIATION -.02 -.01
DIFFEKENCE
HEARD Kl DEVIATION .15 .15

sultiple B = .15

f=Vaiue of Recression = 5,38
witn 2 and 1022 defe; p = +005

L6
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TABLE II

’

RELATIONSHIPS BETWEEN PHYSIOLOGICAL MEASURES AND FORN COMPLEXITY

Simple Correlations

STANDARD GSR STANDARD HEART RATE

*%

SET TIWE ENTROPY 9

*

SET INCIDENCE ENTROPY .07

VERBAL TINE ENTROPY 06"

VERBAL INCIDENCE ENTROPY .02

SET CONSTRAINT ENTROPY .00
%

NON-VERBAL DEPENDENCE ENTROPY -.08

¥ = 1025

Canoriical Correlation
Canonical Zoefficients
Criterion Variables: OLT 1Tk EJTHOPY =14.86
SET ILCILELCE swrhOPY 12433
=23.43
ViitshL TLCIDENCE ENTROPY ‘ 23.97
SET COLSTRAINT wiTROPY
NOL=VERBAL VEPENDENCE ENTROPY
Predictor Variable:w: OTANDAKRD GSH
N STANVARD HBART RATE
sipenvalue:, demoveds 1

slrenvalue Remainifge s  oUD

Caunnnical Correlation:  oZ24

Ch}—::ﬂiuur'(': '/l‘}-‘j witbi il ’1-:‘-; Powse «001




TABLE II
(Cont1nued)
N
Simple Correlations
STANDARD GSR DEVIATION  HEART RATE DEVIATION
o, . i . . »* e
SET TIME ENTROPY DIFFERENCE . -.07 . .14
. ‘ ) Y *
SET INCIDENCE ENTROPY LIFFERENCE ~e10 ‘ 13
. e
VERBAL TIME ENTRQPY DIFFERENCE .00 .09
e
VERBAL INCIDENCE ENTROPY DIFPERENCE .02 . 011
’ *n
SET COLSTRAINT ENTROPY DIKFERENCE ; -.02 o11
- -
NON-VERBAL DEPENDENCE LNTROPY DIFFEHENCE -.05 .18
N o= 1025
* A5
p< 05
* %
p — Ol
Canonical Correlation
Canonical Coefficients
Criterion Variables: OBET TTki ei/THOPY uIFFERENCE 365425
CED INCIulnCh EITROPY DIFFEREWCE T, =11.94
VoitbAL TTai w7r0PY DIFFEHRENCE 444,47
Viitfsal ILCIDESNCH BATROPY DIfFBRELCH —50.82.
\
i
CET CONOTRATNTD i/ 0r0PY DIFFERENCH 13,18
HON=VERHAL DEPENUISNCE SHTROPY DIrrBidniCh =1.16H
Predictor Variaoles: GTAGUARD Ghk DEVIATION ~2244")
HLARTY HATE DEVIATION 22960
* i1, cenvalues demovea: i
wirenvilue Hemalrangs: W03

Canonical Correlation:  «i7 l‘
A
»
Cri=onuare: 45T witn 12 dele) P e «00%
A

EM | 25 7 »




TABLE III

WULTIPLE ﬁECRESSIOSS BETWEEN PHYSTIOLOGICAL MEASURES
AND FORM CONPLEXITY

-]

Craiterion Fredictor Variables Simple
Variablé « Correlation
STANDARD GOR SET TIME ENTROPY .09
SET INCIDENCE ENTROPY 07
VERBAL TTini EXFROPY
VEitBAL INCTIDENCE EwTROPY
SET CONSTRAINY LNTROFY
NON=-VERBAL DEPENDELCE ENTROPY
Multiple » = .21
~Value of regression = 7.7

with 6 and 1016 d.fe; p ¢ «001

STANDARY SET LTk S3TEOrY
RT RATE ~
SET LaOTOuNCE BiTROPY
A
Vil BAL 710G aTR0PY

VuithAL ThCIDENCK BLTROPY

Sed COWSTRATLT BLTHOPY

multipie It = o12

i=Value of Hegsression = 2457
witn 6 ang 1018 defe; p < 4025

By
s

<A
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TABLE III . <
(Continued)
Criterion Predictor Variables Simple Beta
Variable Correlation Weight
STANDARD GSR  SET TINE ENTROPY DIFFERENCE . -.07 .10
DEVIATION
SET INCIDENCE EM'ROPY DIFrERENCE P -.10 -.11
VERBAL TINE Eﬁ?dOPY DIFFERENCE .00 -.19
VERBAL INCIDENCE ENTROFPY DIFFERENCE ‘.02 22
SET CONSTRAINT ENTROPX DIFFERENCE ;.02 ~.02
F;? NON=-VERBAL DEPELDENCE ENTROPY DIFFERENCE -.05 -.06
vultiple H*= .13 ) ¢
r=Value of Herression = 3.10
with 6 and 1018 defe; p < «005
= \“
‘HEART KATE ol TInE ZLTROPY LIFFERENCE 14 -.16
DEVIATION ! \ .
; el INCIDENGE BLTROPY DIFFERELCE ) .13 o 26
: ViRrBAL TIwpe EITROPY DIFriRENCE ‘ .09 -o42
¢ T VERBAL INCIDELCE ENTROPY DIFFERENCE .11 54

v

| ™~
/ SET. COSSTRATIIM ENTROPY DIFFERENCE o1l ~-.04
| . .

/ MON=-VER AL DEPENDENCE BUTROPY DIFFERENCE .18 24

multipie’n = .26

i i 1'=Yalue of iegression = 13.93 -
witn () and l()lg ,A-f-; p< .001

27




TABLE Iv \

RELATIONSHIPS BETWEEN PROGRAM VIOLENCE AND FORM COMPLEXITY

Craterion Predictor Variables Simple Beta
Variable Correlation Weight
VIOLENCE SET TIwE ENTROPY -e35 -.86

SET INCIDENCE ENTROPY =29 63 7
. \ VERBAL TINE ENTROPY Y -1.29
VERBAL INCIDENCE ENTROPY -.19 1.24

" SET CONCTRAINT ENTROPY -.04 -.17

. NON=VERBAL DEPENUENCE BNTROPY | .13 24
/ ~
’ altiple = W53 ’
) P=Value of Repression = 1,177 .
withn & and.lY defe; Nese :
VIOLELCE SED PTnn BaTHOPY LIVieitonCl -0 -.16 v
VIFFERENCE )
PN o et g v -~ rrerprba N
St TNCIDELCE ENTROPY DIMrBriiC -0y ) 20
Vislteal TTee matrory uInvmanCH - =05 ~1.41
i
Varpal, INCILeiChl A OPY LTICFBRE A\CL —.04 lo’\d
DU COLOTRAL WY BIAROPY wIrERENCE -.14 WAS
* c(.
Nun=Van AL DRPENDEGCH BNTROPY DIFFERENCE W11 27
* ~
Fultaiple o o= W3
w=Vulue nf RQepresoion = o479
with o and 13 dele} Nese
-
/ Y

e
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TABLE V
PARTTAL CORRELATIONS BETWEEN PHYSIOLOGICAL KEASURES AND FORM COMPLEXITY

Partial Corr. And Controlling Is
Between For

STANDARD GSR SET TINE ENTROPY VIOLENCE
SEY INCIDENCE ENTROPY
VERBAL TIWE ENTROPY
VERBAL INCIDENCE BNTROPY
SET CONSTRAINT ENTROPY
NON=VERBAL DEPENDENCE
ENTROPY

SET TINE ENTROPY VIOLENCE
SET TUCIDENCE ENTROPY
v

STD HEART RATE

VERBAL INCIDENCE ENTROPY

SET CONGTRAINT ENTROPY

NON=VERBAL UEPENDENCE
ENTROPY

STH GSR SET BIag BEITROIY VIOLENCE
DEVIATION DIPPIERELCE DI¥FERENCE
SuT ILCIDELCE LiTRrOPY
DIFFERENCE
VErBAL 1T EIIROPY

DIFRRSLCH DeSe
ViERBAL TLCTURICH ENTROPY

DI NCL . « DeSe
SET COLUWHAINT ENTROPY ™

D1A0LRENCE NeSe
LON=VERFAL DEPRIDELCEH

ENTROPY LIriERENCE NeSe

A}

HEART HATE IO NRAB STORSONURTO 1IN ¢ - VIOLE:CE
JBVIATION C L UTARERTHCE DIFFERENCE ‘ 001
GET INCTURNCE ©NTHOUY
DIrviELCH : .001
VERBAL DIk wnlaory
CTEA RO ) 001
Vist Bl ILCTumiCh wimkobY
TR CE ' : 001
SR CUnSTHATLTY BITROPY
LILWBRGNCE ; 001
L NOu=VistiAL DEPELURICE

BENTROPY DIveniliiCE .001




Tt ) TABLE VI

PARTIAL CORRELATIONS BETWEEN PHYSIOLOGICAL MEASURES AND VIOLENCE

Partial Corr. And Controlling Is p<&
betwecen ror
STANDARD GSR ‘ VIOLENCE SET TIME ENTROPY

’ SET INCIDENCE ENTROPY

VERBAL TINE ENTROPY
VERBAL INCIDENCE ENTROPY
SET CONSTRAINT ENTROPY
NON-VERBAL DEPENDENCE
ENTROPY -.10 ,002

STD HEART RATE VIOLENCE SET TINE ENTROPY

SET INCIDENCE ENTROPY

VERBAL TINE ENTROPY

VERBAL INCIDENCE ENTROPY

SET CONSTRAINT LWNTROPY

NON=VERBAL DIEPENDENCE N\
ENTROPY o13 .001

STD GSR DEVIATION VIOLIHCE SET TINE ENTROPY
DIFFERENCE DIFFERENCE ,
‘ SET INCIDENCE ENTROPY A
DIFFERENCE
VERBAL TTHE ENTROPY
DIFFERENCE
VERBAL INCIDEKCE ENTHOPY
DIFFERENCE :
SHT CONSTRAINT ENTROPY
DPIFFERENCE
NON-VERBAL DEPENDENCE
LNTROPY DIFFERENCE —  =.03 NeSe

HOART GATE VIOLEaCe SET TIUE ENTROPY
vtV IaTION w1 BERENCH DIFSRENCE
ST 1LCTIDIIICE ENTROPY
OIIMERFNCE
ViRBAL TIKE ENTROPY
DIFFERENCE
. CET CONSTRAILT KENTROPY
DIFFERENCE
NON=VERBAL DEPLCWUENCE
ENTROPY DIFFERENCE el 001
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APPENDIX A

DEFINITIO.S OF FOEM COMPLEXITY INDICATORS

Set Time Entropy is defined as the degree of randomness of the time of

visual duration of discrete physical locations in a program, Its operaticnal
definition {s: ’

Kk tset tget

HST = = J ——1L. log Where tgep, = total time the
ey tshow 2 “Tshow B! ith set appears,

P

tshow © total time of
the show

k = no, of Bets

Sct Incidence Entropy is defined as the .degree of rdndomness of the

appearance of discrete physical locations in a program, Its operational
definition 1is:

« nseci “ser.i
HSI = - ) Nget ... 082 Where nseti e pnumber of times

=1 show 8¢tghow the ith set
Ve ' ‘ appears

= pumber of times
all sets appear
{n the show

n
8etghow

k = number of sets

Verbal Time Entropy 15 defined as the degree of randomness of the time

of audible behavior on the part of characters in a program, 1lts operational

definition {sg:

Cehar tehar

HVT = - ! —~—2L log L Where t = total time the
=1 tvorbal tverbal chari  yth character

produces sound

tverbal = total verbal time

k = pnumber of
characters




Verbal Incidence Entropy is defined as the degree of randomness of the

performance of audible behavior on the part of characters in a program, Its .

operational definition 1is:

k

HVI = = § 1
{o1 Pcharghow 2  Pcharghoy

i

Ochar Ochar

» ber of
i Where “chari 2?{205 the ith

' . character
verbalizes

e total ver-
balizations
in show

n
. charghow

k = no, of
~characters

Set Constraint Entropy is defined as the degree of randomness of the

constraints of the discrete physical locations in a program, The operational
definition of a constraint is the appearance of an interior wall, The

operational definition of the indicator 15;

L t
HSC = - _-inside 1og, _“inside

show show ’

Where tinside = total time spent

\ with indoor
locations

Cshow = a& above

. Non=Verbal Dependence Entropy is defined as the degree of randomness of

.

the time of non-verbalization by the characters in 8 program, 1Its operational

definition 1is8:

HiV » - tahow - “verbal tshow - tverbal

ahow ~ show . verbal
.:‘;, . time
) for all
characters
: t = as above
show
Vv
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