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ABSTRACT

The objective of this study was to compare an
information processing based measure of television program form to a
measure of form based on the perception of the organization of
program production elements. Three hypotheses were set up to test the
presumption that the two program measures are related to the same
underlying dimension: show scores for entropy and structure were
expected to be correlated, viewing and liking of both measures of
program form was expected to be non-random in the same way, and
differences in viewing and liking patterns were expected to be
similar. The DYNUFAM scores for program form entropy and the
Structure measures of program organization were found to be
correlated at a statistically significant level, and it appears that
twvo measures of program form are tapping the same underlying
dimensions. One hypothesis failed to receive support: although liking
of both measures of program form was expected to be non-random so
that programs were tightly clustered, the data indicate that the
opposite is true. (RB)
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PROGRAM ENTROPY AND STRUCTURE:
TWO FACTORS IN TELAVISION VIEWERSIIF

A measure of television program complexity conceptualized in teims of Informa=
tion Theory has been developed, The measure, called DYNUFAM in'its present form,
has been compared to other program variables for their relative efficacy in pre=
dicting viewer selectivity (Watt and Xrull, 1974) and attention levels {Wackman and
Ward, 1973; Wartella and Ettema, 1973)s It has also been used to examine the ef-
fects of watching television on aggressive behavior (Krull and Watt, 1973).

While the measure of entropy was based on human information processing con=-
cepts, program form is more often discussed in terms of the organization and timing
of program elements, A measure of program form in isolation of content, called
"structure," has been developed by Lichty and others (Lichty and Ripley, 1970;
Lichty, Bauks gnd Kois, 1973)s This measure may be tapping the same underlying

viewer information handling processes as the Information Theory measure.

It is our intention to examine the relatiouships between these two concep-
vualizations. Since program form may be a predictor of viewing, the relationships
will be examined in light of actual viewer preference for, and viewing of, programs.

To test this presumption, three general conditions need to be observeds:

le Program scores for form entropy and structure should be similar,

e On an individual basis, viewing patterns should be non-random on
both form measures (indicating that form affects the choice of
program), and non-random in the same way.

3e Tests of hypotheses about differences in viewing patterns between
viewers should produce similar results if the differential viewer-
ship is attributed to hwnan information processing variables.

THE PROGRAM FORM MEASURES

Lot T I T N
AL pSr N T ta VieDACD

RS IR L AL LT S
The DYNUFAM indicatcrs are based on Shannon's conceptualization of entropy in
terms of the probability of the appeararnce of message digits (Shannon and Weaver,
1949). This way of looking a. "“information" does not involve the meaning or con-
tent of communication, but rather its form. The DYNUFAN indicators attempt to
measure dimensions of the form of television programming. The indicators are
relatively concrete, and were designed to be tied closz2ly to television production

techniquess Their definitions are as follows:
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Set Time Entropy is defined as the degree of randomness of the time of
visual duration of discrete physical locations in a program.

Set Incidence Entropy is defined as the degree of randomness of the
appearance of discrete physical locations in a prografie

Verbal Time Entropy is defined as the degree of randomness of the time
of audible behavior on the part of characters in a program.

Verbal Incidence Entropy is defined as the degree of randomness of the
performance of audible behavior on the part of characters in a program.

Set Constraint Entropy is defined as the degree of randomness of the cone
straints of the discrete physical locations in a program.

Non-Verbal Denendenee Entropy is defined as the degree of randomness of the

et it e —————————————

time of non=verbalization by the characters in a programe.

A faotor analysis reduced the variables to two factors whibh we call Dynamicn
and Unfamiliarity. The former factor is made up mainly of indicaters of auditory
and visual activity, while the latter is highly dependent ca the dominance of cer-~
tain characters and sets in the program, and hence, the viewe-s' familiarity with

them, Hypothesis testing will be done using the composite ‘wn-dimensional measure

_called DYNUFAM,

The Structure Variables

Structure is not conceptualized here as the absence of entropy in Information
Theory terms. Instead, structure is seen as an aspect of the organization of a
program which may include entropic qualities. The basic structural elements are
concepiualized at a high level of abstraction, but they do seem :o be based

primarily on program forme

A full description of these variables is available elsewhere {Lichty and
kipley, 1970), so their explication will be kept to a minimum here. In addition,
the relationship between the structure variatles and their entropy reformulations
has been fully developed (Krull, 1973), but is of such length that its inclusion
would ve pronibitive. However, we will provide theoretical definitions for the
structure indicators based on the operational definitions used by Lichty, et al.,
(1973)s These definitions are as follows:

Unity is defined as the degree of correspondence of the dominant structural
sub=elements among program units, )

Variety is defined as theﬂamount of change »f the sub-dominant, structural
sub=~elements among program units.

Face is defined as the average length of units in a series,
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Unit-toeuhit Transition is defined as the averagéldegreé of ¢Orrespondence
of structural subeelements between adjacent program waits in a seriess

Building is defined as the perceived slope of inereass in tension due %0
program form. '

Climax is defined as the perceived amount of difference between the least and
greatest degrees of tension due to program form.

Thesu definitions beocme oongiderably less abstraot when they are read in terms
of one lower~order term, the unit:

A unit is a short segment of a broadoast program in which some

one type of material is presented, in which one idea dominates the

aotion, in which the location remains ‘the same, or in whicl the

oharacters remain the same. The material or idea in one unit is

different, no matter how slightly, from that which immediately pre-—

cedes and that whioh immediately follows. (Liohty and Ripley, 1970)

The structural sub-elements referred to in many oi the definitions are the
"type of material presented," the location's remaining the same, eto. While these
variables still do seem to be mere abstract and viewer oriented than the DYNUFAM
indicators, there also seems to be sufficient similarity for us to suspect that the;

are tapping the same underlying dimensions of program form.

The indicators of structure were factor analyzed in the same way as were the
indicators of entropy. The data for 47 prime time series yielded two factors which
we have not attempted to rame. The composite measure of program structure provided
by the faotor analysis will be called "Structure" in this paper, and tests of

hypotheses will be in terms of this measure of the two individual factors.

Correlations Among Program Measures

The first condition to be met, correlation between the entropy and structure
scores for shows, is a necessary condition if the program entropy and struoture
measures do tap the same underlying dimension of program forme The hypothesis is
as follows:

Hl, Theoretical level:. The greater the show entropy, the greater the
show structure.

VIEWING PATTERNS

The second condit .on to be satisfied is that of similar non-random clustering
of program selection for entropy and structure. To test this condition it is
necessary to get a measure of viewing behavior which may be conceptualized in a
nunber of rather different ways. The label "viewing" has been used to refer to

objects of analysis as diverse as the choice of medium and the attention paid to
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| éégmenté'Of programs. We used two measures of viewing? 'habitualiy tuning in pro-
gramg for watching (reduced to "viewing" in this paper), and preforence for pro-
grams ("liking").

There is some evidence that program selection (viewing) and program liking are

relateds Snare, Bednall, and Sullivan (1972) offer the following rationals:
Most attitude theories suggest that people tend to seek cone

sistency between their attitudes and behavior. It may reasonably

be expected that this applies in the particular case of television

viewing, so that a consistenoy between watching and liking pro-

grams may be predicted; thus it is expected that people .ike the

programs they watch,

To test our hypotheses it was necessary to assume that our respondents had
established a stable pattern of viewing and liking. However, some degree of as-
sociation between watching and liking does not necessarily mean that the two over-
lap exactly. As Snare, et ale, point out:

The various situational constraints, however, undoubtedly operate

1o reduce such association. Insufficient viewing time, competition

from other liked programs and deference to others' viewing choices

will limit the watching of liked programs.

The last of these, "deference t5 others' viewing choices," is the main reason
for operationalizing liking. Liking is expected to be more specific than viewing
(clustering of show selection should be tighter), and the relationship between
viewer characteristics and viewing behavior is also likely to be stronger for

liking than for viewing.

Two different kinds of indices were constructed using the viewing and liking
dimensions. One of these kinds, consisting of the Viewing Vector Dispersion and
the Liking Vector Dispersion, measures viewers' clustering of program preference
on each of the form measures. The other kind consists of indices weighted on each
of the form measures by the amount of viewing or liking of programs. These
waighted indices will be used to tap viewing of different levels of entropy and

structure,

Tre Vector Dispersions

The linear vecinr dispersions are simply the cistance between all data points
on a set of dimensions. In this case, the DYNUFAM show factors and the Structure
show fators form a pair of two-dimensional spaces., The individual series are the

defined points; and the differences between the factor scores for each pair of

series are the vector distances. The mean of all the distanr~s among series viewed or

liked by each respondent provides a measure of the degree of uiscrimination of each
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viewer with regard to the'antropy and structure of programs. 4 mean for all ro-

spondents is computed for each degree of liking and iewing, and . the tosts for the
degree of clustering arv made at each of these levels. More detailed descriptione
of these dispersions are available elsewheres (Watt and Krull, 1972),.

Viewing and Liking dispersious were oonstructed for both the DYNUFAM and
Structure scores. The four indices are theoretically defined as follows:

The DYNUFAM Viewing Dispersion is defined as the average degree of discrime
ination on entropy among series watched.

The DYNUFAM Liking Dispersion is defined as the average degree of digcrime
ination on entropy among series evaluated favorably.

The Structure Viewing Dispersion is defined as the average degree of disorime
ination on siructiure among series watched.

The Structure Liking Dispersion is defined as the average degree of discrim-
ination on structure among series evaluated favorably.

Tests for Viewing Randomness

Viewers are expected to disoriminate among programs with different levels of
entropy and structure., It is expected that the closer programs are to the viewer's
desired level of entropy or structure, the more likely he is to view them. At this
roint it is not important where the optimum point is. If entropy and structure tap
the same underlying dimension, viewers!' program selections should show a similar

patiern with smaller mean distance than a random selection of programs would produce.

The rationale and test for the randomness of liking is parallel to that for
viewings Actually four kinds of tests can be made. The corresponding hypotheses

are given below:

2. Theoretical level: Viewers discriminate among series on the basis
: nf entropy.

H3. Theoretical level: Favorable evaluation of series is di=criminant.
on the basis of entropy,

H4. Theoretical level: Viewers discriminate among series on the basis
of structurec,

/ HS. Theoretical level: Fevorable evaluation of series ir discriminant
on the hasis nf structure,
DIFFERENCES IN LEVELS OF VIEWING

The third condition to be satisfied is that of szimilar patterns of differences

cetween viewers in the amounts of entropy and structure they watch and likc. In
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order to do this wu need variables with which 1o correlate viewership. Most gen~

erally we are seeking variables which would provide an answer to the gquestion,
Why do viewsrs select different levels of program complexity? The answer seems
to lie in the direction of the theory on which the entropy indicators arc based,

As used in Information Theory, entropy is a measure of the amount of "informa-
tion" in the encoded messages. Conversely, it is also a measure of the amount of
dzcoding which has to be done by the receiver in order to understand the message.
The DYNUFAM indicators of entropy presumably measure aspects of television proe
grams which have to be decoded by the viewers to understand the program. Since
programs have varying amounts of entropy, as indicated by variability in the
DYNUFAM scores for shows, the amount of decoding to be done by viewers also probabl,
variese The question regarding reasons for viewing then seems to be: Why do

different viewers croose programming requiring different levels of decoding?

To begin with, there is probably an upper limit on the amount of information
which can be decoded by viewers (an audio/visual capacity). Also, thers is
probably a lower limit on the amount of decoding required so that viewers do not
lose interest. Viewers are probably going to be less likely to watch programs as
they approach either of these limits and the reason would seem to be decoding
effort.

Garner (1962) concluded that response time in experimental studies increased
as task complexity increased. Berlyne (1963) and Hanneman (1971) found that
physiological arousal, as indicated by galvanic skin response, increased under
corditions of high stimulus uncertainty in films. Burdick (in press) concluded
that at least two studies (Blitz, Hoogstraten, and Mulder, 1970; Ettema and

Zielhuis, 1971) snow a relationship between mental load and heart rate,

Taken together, these findings seem to indicate that information processing
takes physiological work. One would imagine that as information processing hecamc
more difficult, the processor also would have a higher sense of effort, It scems
reasonable to conclude that television viewsrs are likely to feel an increase in
decoding effort as form complexity increases. After decoding effort reaches a

certain point, they are likely to start tuning out.

Trhe converse also would seem to holde Hsia (1971) points out that several
studies have shown that understimulation has detrimental ¢ffeots. While tele-
visior programming is unlikely to be so bland as to cause sensory deprivation, a
lower limit on tie information level necessary teo captivate viewers seems to have

merite An appropriate name for this lower limit might be "boredom."




 There is probably variation among viewers as to where these limits lice Onc
ractor instrumental in fixing these limits would scem to be information handling
capability. Two characteristics of viewers likely to influence thie capability
will be used in this paper. Age will be taken to be an indicator of innate ine
formation handling capability; education will be used as an indicator of acguired
lnformation handling capability. The definitions and operationalizatione of these
variables are exceedingly familiar from the research literature. However, their
use in this context is o little different.

AEG

The variation of mental capacities with age has a oopius literature., While
there seems to be agreement that there is rapid growth in mental ability up to
around age 25, there is controversy over the level of mental performanoe afte:
that agee Bayley (1968) attempted to reooncile the contradictory findings by
pointing out a qualitative difference between the earlier studies of intelligenoe
which showed a decline in mental ability after the middie twenties (Thorndike,
Bergman, Tilton and Woodyard, 1928; Foulds and Raven, 1948; Jones and Conrad, 1933;
Miles, 1942; Vinoent, 1952; and Wechsler, 1944) and the later ones which showed a
maintenance of mental abilities well into middle age (Mayley and Oden, 19553
Bradway and Thompson, 1962; Corsini and Fassett, 1953; Nisbet, 1957; and Owens,
1953, 1966). Apparently the earlier studies concentrated on fliid factors in
intelligence, characterized by discriminating and reasoning powers; and the later
ones on crystullized factors, characterized by acoumulated and retained knowledge
(Horn and Cattell, 1956),

The kind of information processing tapped by the measures of program form
would seem *o be similar to that measured by indicators of fluid mental ability.
Since the fluid mental abilities decline after the middle twenties, it seems
reasonable to conclude that the ability to decode the form of television programmin,

would show a similar deolinc.

In this paper age will be used as an indicator of fluid mental ability, and
the curve of the relationship between age and fluid mental ability will be assumed
to be that defined by Bayley. There would no doubt be veriation in intelligence
among individuals at any age level in most random samples of respondents, Since
we had no control for intelligence, this variation should appear as within group

variance in our data, Age is theoretically defined as follows:

Age is defined as the number of years since birth.



Relationships betwean Age and Television Viewership

To satisfy the third condition set for comparing the two form measures
it is necessary to tesi hypotheses usirg both entropy and structure and to
éompare the results. The relationship between age and television viewership
will be one way in which this will he done, Let us summarize the rationale
here before formulating the hypotheses.

Age and information handling capacity are asswned to Ye related in the
same way as age and fluid mental ability., Viewers are expected to experience
increasing decoding effort as the information level of television programs
approaches their ohannel oapacity., Viewers are also expected to fuel bored
23 the information level of programs falls far below their channel capacity.
Their optimum level of mental activity is presumed to be between these two
bounds. Given the assumed relationship between information handling capa=-
bility and fluid mental abilities, the desired level of mental aotivity of
viewsrs is expected to vary curvilinearly with age. This would mean that the
levels of ctruoture and zutropy at the desirnd level of msntal activity would
also vary curvilinearly with the age of viewsrs.

A parallel set of hypotheses for entropy, structure, viewing and liking

will be given below. The rationale in each case is the same as that given above.

H6. Theoretical level: As age increc.ses, the level of entropy of
programs viewed will show a peak for view-
ers3 in their middle 20s followed by a slow
decline into old age.

H7. Theoretical level: As age ‘ncreases, the level of program entropy
positively evaluated will show a peak for
respondents in their middle 20s followed by
a slow decline as old age is approached.

I8, Theoretical level: As age increases, the level of program struc-
ture watched will show a peak for viewers in
their middle 20s followed by a slow decline
as old age is approached.

H3« Theoretical level: As age increases, the level of prosram structure
roesitively evaluated will show a peak tor viewe
ers in their middle 20s followed by a slow
decline as old age is approached.
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Eduacation

While age will be used as an indicator of innate mental ability, eduva=
tion will be used as an indicator of aoquired mental ability. The rationale
for the use of education in this way is largely that the effects of formal
gchooling appear to be reflected in performance on tests tappiig mental ability,
It is presumed that education operates on both the fluid and orystallized
mental factors described in the preceding section. While the increase in the
latter ability would be expected to be greater because of the nature of formal
education, the fluid factors, discriminating and reasoning powers, should be
enhanoed by education through practice in abstract machinations, Education is
defined as follows:

Bducation is defincd as the nunber of yeurs of formal schooling,

Relationships between Hducation and Television Viewership

The expected effect of education on program selection follows from the same
line of reasoning as that for a relationship tetween age and program selection.
Education increases the fluid mental abilities and as a result the capacity
Yo handle information. The effect on the amounts of structure and entropy viewed



and liked should be & linvar inorcase. Tho hypothuscs are as follows (only liking
can be tested bucausw of an abocnce of data)s

H10s Thuoretical lovel: The highur the education, the higher the
lovel of entropy pomitivaly uvvaluated.

illle Theoretical luveld The higher the education, the higher the
lovel of gtructure positively cvaluated,

METHOD

Vicwing Samplos

Three separate data sets of viewer Wwehavior were used. Meleod, ot al.,
(19712, 1971b) gathercd data from sohoolchildren and thoir mothers in Middleton,
Wisoonsin with two waves of quostionnaircs. The sccond of these waves, conducted
in Vetober 1970, yielded 150 usable pairs of forms. 4 single wave, of adolescents
only, was also conducted in Prinee Georges County, Maryland in 1970, This yielded
an additional 450 asable questionnaires. Neleod, ot al., asked both groups of
respondents spuoifically about sclection of programs for watching.

The third set of data were collectod by Lichty, ¢t ale, (1973) in the first
part of 1972+ Their stratificd sample, drawn from among shoppers at two shopping
centors in Madiwson, Wisccnsin, yielded 232 uoable forms. Respondents were asked
for program prefersnces rather than about actual viewing behavior. The age and

education, among other charactoristics of the respondents, were alse noted,

While the Mcleocd and Lichty data were gathered two years apart, there was
still substantial overlap among the television shows luing troadcast. Since there
is some indication that the DYNUFAM measures sre stable over long periods of time,
it is assumed that the shows did not vary on entropy during the two yuars. It is

1lso highly likely that the shows did not vary on structure du.ing that time,

Show Samplew

DYNUFAMe  The sample of televigion shows scored for entropy consisted of
virtually all the series broadeast by the three commercial nctworks in 1971 and
1972 Yetween the hours of 63230 and 10:00Q peme Genitral Standard Time. Specials,
sports, and movies were not included., A total or 168 individual shows in 58 serics
were coded between the last week of March and the first week of July, 1971l. An
additvional set of 33 shows in 13 series wure scored during the winter of 1971=T72,
With only a few excepiions, du: to show cancellations, *hrec shows from cach scricvs
were scoreds  This makes a total of 71 suries for which entropy scorcs are

available,.
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The shows were coded with a specially constructed machine, deéseriptions of
which are available elsowhere (Watt and Keuldl, 1974). Chuckecoding donv on a
sample of program sogments from a wide variety of show typus indicatas high intere
soder reliability (r = #88),

Structufo. Lichty and two trained coders scored structure for onc chow of a
large number of cerics -during the Spring of 1972. Of this sot, thore arce 47 prime
time series for which DYNUFAN soores are also available (sec Appendix A)e Again,
this constitutes noarly all of the prime time commercial series being broadcast in

Madicson, Wisconsin at that time.

The ecoders individually scored waoch shdw, atter whioh a single score for each
structure variable was derived from the three by a method of agreement. Although
uo inter-coder reliabilities wore computed, the coders said they found little
difficulty in coming to mutually satisfactory scorese Unfortunately, this proe-

cedure will not allow an assessment of intercoder reliability.

The structure soore data were colizoted two years after the MolLeod, ¢t ai.
viewing data, and one year after the bulk of the DYNUFAM data. OSince there is
some evidence that television series do not vary much on entropy, and given the
provable interplay betweun entropy and structure, it is likely that the structure
scores arc nlso reasonably stables This is, television series referred to by name
by viewers in the MNcLeod, ¢t ale. samples are not substantially different from

those from which Lichty, gt ale got their structure scores,

€
-

Distribution of Show Scorese In order to discriminate among programs, the

indicatore of entropy and structwre should have a large range of valuvs within the
linmits of possible valuese It would not be useful to have a set of indicators
whick in theory allow for many values, but of which only a few values are actually

found.

The form entropy indieators have already been found tu distribute well over
the range of their possible wvalucse A full discussion of these descriptive
statistics can be found in Watt and Krull (1974).

Table I shows the corrc¢sponding statistics for the indicators of structurce
Although Lichty, ¢t ale used a few other indicators, they showed scverely con-
straincd distributions of only one or two points for prime time showse Those
indicators were dropped from further analysese The remaining indicators show
wider distributions, as one can sec from Table I, but even these are still fairly

leptokurtice Only one of the indicators shows a full distribution of scores from
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1 to Y The mean tor all indicators is above the middle of the allowable range,
and the standard deviations of all indicators is below one quarter of the total
possible range of scorese This may somewhat limit their discriminatory power,

daltivariate Treatment of the Television Measures

Factor Analyeis of the Entropy Indicators. The indicators of entropy were
found $0 be intercorrelated. Oince non~independence could make for rather complex

iuterpretation of data, prineipal components factor analysis was performed on the
initial 58 geries. This produced two factors, called Dynamics and Unfamiliarity,
which explain over 75 percent of the variance. Set Time Entropy, Verbal Incidencu
Entropy, and Verbal Time Entropy have heavy loadings on Dynamics; and Non=Verbal
Dependence Entropy t.nd Set Constraint Entropy are loaded most heavily on Unfamile
iaritys. Again, details can be found in Watt and Krull (1974).

Since shows were coded for entropy during two different time periods it was
wecessary to integrate the two groups of shows. The factor coefticients obtained
from the factor anulysis on the first set of 168 shows over 58 series were cone-
sidered reliable ecttimates o. the population values, and were used to compute the

factor scores un whe second set of 33 shows in 13 series,

Factor Analysis for the Structure Samples Table II shows the correlations

among the seven structure variables. As with entropy, there is a pattern of sub-
stantial correlation (over half the correlations are significant beyond the .05
level)s A principal components factor aralysis, parallel to the one done for

entropy, was performed on the structure shcw scores.

Table III shows that four of the variables == Uniteto-~Unit transition,
Buildirg, Climax and Unity — load on Factor l; and that three variables = Pacc,
Variety, and Visual Structure == load on Factor 2. These factors account for more
than 70 percent of the variance among the variableses No attempt will be made here

to name the two factors.

The Viewing Irndices

The DYNUFAM Vicwing Measures. Viewing indices were operationalized for the

Middleton and Maryland samples only. Meleod, et als, asked their respondents
which programs they watched: M"almost always — nearly every weck,™ "often - at
least half the time," "sometimes," or "never." These levels were weighted for
amouant of viewing (Krull and Watt, 1973; MclLeod, Atkin and Chaffee, 1971b),
never watch

sometimes watch

- often watch
— almost always watch

The weights for the levels were:

PO



These weights for viewing levels were then multiplied by the DYNUFAM factor
scores for each show watchicds This gave a value which consisted of factor scores
weighted by viewing levels The throc non=zero values were summed to give an over-
all viewing index for each factors They Dynamics Viewing Index, for example, was
computed as follows:

3 n
Dynamios Viewing Index ='ét ji Dynamics score for viewed show x level wt.
i=l =l : J i

where n = the number of shows viewed at level i.

The same procedure was used for the Unfamiliarity viewing indices,

Ihe Structure Viewinz Mearsures. A corresponding set of viewing measures werc

produced for the structure scores by substituting the structure factor scores in
the same place as the dynamios scores in the equations above, Again, separate

structure viewing indices were computed for each factor.
The Liking Indices

The DYNUFAM Liking Measures. The procedure used to generate liking measures
was essentially the same as that used for the DYNUFAM Viewing indices. The only
difference was that the levels were weighted for the amount of program liking,
rather than the amount of viewing. Lichty, et 2ley asked their respondents which
programs were: '"one of my two or three very favorite programs," "a favorite,"
"like the program," "do not like or am not familiar with the program." These
items were then substituted in the equations using the following weights:

0 — do not like the program

2 -~ like the program

3 == a favorite

4 = one of my two or three favorites

The Structure Liking Measures. This index is exactly like the Structure

Viewing Index in construction except for the substitution of liking levels for

viewing levels.

The Viewing Dispersions

IThe DYNUFAM Viewing Dispersionse A full description of the gencration of the

vector tispersinns is given elsewhere (Watt and Krull, 1972). The dispersions arc
A measure, on a dimension or a set of orthogonal dimensions, among a set of data
pointse In this instance the dispersion is a measurs of the average distance
between shows with respect to entropy or structurce To use the dispersion as an

indicator of the seclectivity of viewers one compares the average dispersion among
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shows watched to a null viewing distribution, The null distribution gives the
dispersion expeoted for a completely random selcction of programse The null dige
tributions were estimated by a computer simulation (details in Watt and Krull,
1972)s

The test for significance of the viewing dispersion was a t-test for the
difference between the mean viewing dispersions for the respondents in the samples
and the null mean. These tests were made at the separate levels of viewing and
liking,

The Structure Viewing Dispersion. This dispersion corresponds to that

described above with the exception of distances being computed among the structure

scores for showse.

The DYNUFAM and Structure Liking Dispersionss The DYNUFAM and Structure

Likiug Dispersions are of the same form as the viewing dispersions. The only

difference is that the distances are computed among the shows liked rather than

the ones viewed,.

Construction of the Aggrand Education Measures

Ageo For the Middleton and Maryland samples the age of adolescents was
defined in terms of their grade levels (they were selected for the sample on this
basis)s The sixth graders were about 1l years old and the tenth graders about 15
sears old. The Middleton methers were 39 y~ars of age with a standard deviation
of He3 yearse. The mothers were treated using their mean age for two reasons:
because the standard deviation is so small and to provide a measure comparable to

that of the adolescents,

The average age of the Nadison sumple was 3042 years with a standard deviation
of 14.6 years. We felt that this provided a sufficiently wide distribution to use

the measure in its continuous form.

Education, Meaningful education measures were only available for the Madison
samplecs Lichty, et al., categorizad the cducation levels af their respondents in
the following way: & years of high school or less; morc than eight years but withe
out diplemaj high school graduate; college or vocational school attendance; college

graduatce; and advanced degroe,

1esting the Non-Linear Hypothescs

Polyrnomial Regressione The rclationships between age and other variables worc

vxpeoted to bte distinctly non-linear. Polynomial regression was used to test thosc




hypotheses with the continuous measures available from the Madison samples Mhis

3

regrossion produces a cwrve of the forme: y = ao + al X + a2 X 4+ &y X" 4 o 0 »

The program which ran the polynomials added a higher order oxponential term
to the regression equation for each successive level, and re-aligned the previousiy
included terms, to produce the least squares non=linear fit of the regression curve
to the data. The program produced a plot of the observed points and the curve
fitted through the points by the regression equatione The figures included in this

paper show the fitted curve only,

Since the program available handled the bivariate case only, it was necessary
to run the entropy and structure indices one factor at a time. The curve expected
was the same in each case, however. Given the predicted rclationship between age
and program form viewing, the expected regression was one of second or third
degree (two or three terms plus a conatant). Since a second degrec regression
produces a hyperbolic function, and since the expected curve was expected to be

asymmetrical, a third degree polynomial seemed most likely.

Test on Mean Differencess It was necessary to employ a stop=gap procedure for
the non=-linecar curve tests for the Middleton and Maryland data sets. The age
measures vere essentially categorical, the mecans for the groups being taken as the
value applicable to all members of the group. T-tests for the differences between
the mcans were used to determine if the groups conformed to the parameters of the
curve hypothesized., This technique is substantially weaker than polynomial regres-—
siony, but it was thc only viable alternative considering the limitations of the
datae.

The parameters of the expected curve of thc relationship between age and the
amount of entropy viewing would seem to imply a significant increase from the
younger to thc older adolescents, The difference between the senior high school
students and the mothers is indeterminate, since the maximum value attained by the
curve is likely to be at the =2ge between these two groups. Howcver, on. would

expect a significant increasc¢ from the janiors to the mothers.



RESULTS

Correclations among the DYNUFAM and Structure Show Secores

It was argued that the DYNUFAM factors and the struocturc factors tap the same
underlying dimension, This could be demonstrated through correlations among show
scores (H1) and through replication of the pattern of relationships among the show

scores and ¢ther variables.

Table IV gives the simple and canonical correlations among the scores for the
47 shows whioch were ocoded for both entropy and structure. The simple correlations
seem to indicate that Dynamics and Structure Factor 2 (r = +29, p  «05), and
Unfamiliarity and Structure Factor 1 (r = ,51, p ,00l), are related. Correla=-
tions for the other combinations among the factors are far from significante The
canonical correlation among *he factors around a main dimension is 452 (p  C05),

and around a second dimension is ,28 (p  +06).

These results seem to provide strong support for a link between entropy and
structure (hl), Both kinds of correlations also seem to indicate that there are

two underlying dimensions, rather than one.

Program Selection

Viewing and Liking Dispersions. Viewers were expected to view clusters of
shows on the basis of entropy and structure, as measured by the dispersions.

Respondents were expected to be at least as discriminating in their liking as in

their viewinge.

Table V shows the DYNUFAM Viewing Dispersions for the Middleton adolescents
and mothers, and for the Maryland adolescents, The Middleton adolescents are thc
most consistent with the hypothesis (H12), being significantly less dispersed than
random at all levels of viewinge The Middleton mothers and the Maryland adoles—
cents are less consistent.s The dispersions for the mothers are only significantly
less than random at the highest viewing level, and thc adolescents' dispersions
are significant at the lowest and the highest viewing levele The results are at
least partially supportive of the hypothesis since the greatcst degree of dis-
crimination would be expectud for those shows watchcd most regularly, le€ey those

watched at the highest viewing level,

Table VI shows the Structurc Viewing Dispersions to be less supportive of the
hypothesis (H14)s Only threc of the eight dispersions are significant in the pre=-

dicted direction. Of the three, two are at the highest viewing level, howcver,



Table 7 shows the reversa of the pattern expected for liking dispersions
(3, H5). The DYNUFAM Liking Dispersions go from significantly less than random
at the lowest level, to significantly more than random at the highest. The
Structural Liking Dispersions show a similar trend, but the highest viewing lovel

doeg not reaoh significsnce,

Although the DYNUFAM and structure dispersions are slightly dissimilar, it is
the Viewing and Liking dispersions which truly fail to follow the same pattern. So
far there seems to be rnly merginal evidence that viewing and liking tap the same

dimensions of program sslection,

Age and Program Selection. Age was sxpected to be related to the levels of

entropy and structure watched in the same way as to the level of fluid mental
ability (H6, H8). The same was expected for liking (H7, H9)e Polynomial regres=~
sion was used to test for these relationships where there was continuous variablc
data, and t-tests were used with the categorized measures. Since the polynomial
regression program available could only handle the bivariate case, it was r:cessary
to run each of the factors of structure and entropy individually. A comparable

procedure was used with the t-tests,

Figure 1 shows the curve for the regression of Dynamics Liking on Age. The
curve was hypothesized to be a gkewed quadratioc. Since a second-degree polynomial
gives a hyperbola, the skew of the hypothesized relationship was expected tc¢
require more than two coefficients to reproduce. The curve fitted ty the program
is a third-degree rolynomial with approximately the parameters expected (F = 13.37,
r & -C0l), The curve has an unexpected inflection point for respondents past age
sixty. Since few respordents in the sample were in this age group, this change in
slope is probably not significant, but may be the result of fitting the curve to
the entire set of data. Like linear regression, the curve fitted by polynomial
regression is most accurate at the center of the range of values, and least accurate
at tre ex*remes, FPFigure 2 snows that the corresponding t-tests for Middleton and

Maryiand ;rire the significant dirfereunces hypothesized.

The curve fit also given in Figure 1 for the regression of Unfamiliarity
Liking orn ‘e does not conform to expectations at all, The curve appears to be
linear altliough the regression is not statistically significant. The corresponding
t-tests for viewing differences given in Figure 2 indicate a negative linear rela-
tionship which is significante It seems that Unfamiliarity operates in a way

radically different from Dynamics.
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Figure 4 shows the curve fit for the regression of Siruocture Factor 1 Liking
on Ages This structure factor was found to correlate with Unfamiliarity. While
the curve fitted is a third degree polynomial the percent of variance accounted
for is small (F = 2.39, p € «08). Figure 5 shows that the corresponding t-tests
for the Middleton and Maryland viewers indicate a significant, linear negative

relationship againe Neither of these tests conforms to expectations (H8, H9).

The regression of Structure Factor 2 Liking on Age for the Madison sample is
also given in Figure 4. The third degree polynomial fitted has an inflection point
around the late twenties of the Age variable, skew to the right, and is highly
significant (F = 10.25, p< .005), There is a slight, unpredicted upward slope at
the right-hand end of the curve. However, since there are only four data points
in that area, this deviation from the prediction is negligible. Although the
means for the Middleton sample follow the hypothesized shape, none of the t-tests
are significant (see Figure 6). However, the corresponding t=test for the Maryland
adolescents is strongly in the predicted direction (pe¢ .001).

There seems to be consistency between the viewing and liking tests of the
hypothesized curve. Whare the polynomial indicates a significant regression of the
rforn predicted, the t-tests come out the same way thiee out of four times., Where
the polynomial does not fit the hyputhesis, the t-~tests show a significant, nega-
tive linear refétionship three out of four times. While the different tests
replicate one another with respect to 4ze, only half of the curves have the pre-
dicted forme More specifically, Unfamiliarity and Structure Factor 1 are not

related to Age irn the way expected.

Education and Program Selection. 7Tt was hypothesized that the relationships

between education and the levels of structure and entropy liked would be linearly
positive ones (H10, Hll). Tabl: VIII shows the multiple regression of DYNUFAM and
Structure Liking on Education for the Madison sample. ‘7The correlation coefficient
for DYNUFAM (R2 = o30) is significant beyond the .00l level, which seems to sup-

port the hypothesis. However, a closer look at the partial correlations indicates

that the strongest factor in the relationship is Dynamics,

The tatle also shows the multiple regression for Structure Likings The
regression for both factors is significant (R2 = 421, p € ,05), but the result is
not stronge 1In addition, only one factor, Structure Factor 2 Liking, accounts for

the bulk of the variance explained,
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DISCUSSION

The objective of this study was to compare an information processing based
measure of television program form to a measure of form based on the perception
of the organization of program production elements. The relationship between

certain viewer characteristics and viewing behavior were examined in the process.

Three conditions were set up to test the presumption that the two program
measures are related to the same underlying dimension: show scores for entropy
and structure were expected to be correlated, viewing and liking or both measures
of program form was expected to be non-random in the same way, and differences in
viewing and liking patterns were expected to be similar. Tests of the hypotheses
regarding viewing behavior were made using measures of actual viewing behavior and

of program liking.

The bulk of the hypotheses were cornfirmed. The DYNUFAM scores for program
form entropy and the Structure measures of program organization were found to be
correlated at a statistically significant level. Patterns of viewing of entropy
and structure generally showed clustering of shows significantly less than random.
The relationships between viewer characteristics and differences between viewers
in the amounts of entropy and structure viewed were very consistent although the
shapes of the relationships did not conform to expectations with respect to one of

the factors expected to produce differences.,

One of the failures t0 support the hypotheses was that, although liking of
both measures of program form was expected to be nor=random in such a way that
programs were tightly clustered, the data indicate that the opposite actuslly goes
one Liking of form entropy was found to be significantly more dispersed than a
random distribution at the highest level, and liking of program structure was found
to exhibit a trend towards greater dispersion of preference although the highest
level did not reach statistical significance., While these dispersions indicate a
similarity between entropy and structure measures, they do not seem to support the

expectation of greater specificity of program liking over viewinge.

The relationships between viewer characteristics and two factors of entropy
and Structure, Unfamiliarity and Strucutre Factor 1, are very consistent. However,
they do nnt conform tn the expected relationship share. Both of these correlated
factors appeared to show linear rather than curvilinear relationships with age. In

addition, the regression coefficients between these factors and education were found
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to be nonesignificant. Two interpretations of these results seem viable at this
point: the range of the raw scores on these dimensions are not sufticiently
large, or these dimensions are not related to viewer decoding effort. It is not
possible to assess these alternatives without additional data.

On the whole, it appears that the two measures of program form are tapping
the same underlying dimension. Where the results do not conform to expectations,
there is at least consistency betwecen the entropy and structure measures. The
findings reported in this paper will be used as the basis of a number of logical

extensions of the rationales reported here,

One analysis will be the relationship between viewer characteristics and
aggregate viewership of television programs., For example, we are currently
investigating the curve of the relationship between age of viewers and television
show ratings, Another analysis will be the detailed examination of the amount of
information processing required to decode television programminge This relation-
ship will be examined using psychophysiological techniques. Both of these sets
of analyses should give more strength to the contention that television viewer-—
ship may at least partially be explained in terms of information processing
modelss The results repérted in this paper indicate thet these models, although
they appear a somewhat strange conceptualization of form, are strongly related
to more "common sense" form conceptualizations which consider the program pro-

duction elements.
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TABLE VII

AGGREGATE D-SCOKE SIGNIFICANCE OF THE DYWUFAM
AND STRUCTURE LIKING DISPERSIONS FOR THE MADISON SAMPLE
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TABLE VIII
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APPENDIX A

QYNUFAM AND STRUCTURE SCORES FOR ALL SERILS

Stiuiw NAME DY UrN Structure
wsynamics Unfamiliarity Factor 1 Factor 2
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