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The author reviews and evaluates the principal
theoretical measures of attention categorized in three areas:
self-report measures, operant behavioral measures, and
psychophysiological measures, Self-report measures include a variety
of rating scales, interest and attitude scales, Krugman's "number of
'connections,'" and program audience analyzers. Operant behavioral
techniques evolve from the conditioning paradigm of Skinner and
include response accumulators, tachtiscopic studies, and "shadowing."
The psychophysiological measures are connected to attention by the
5o0kolov theory of the neuronal model. The author discusses these
measures in terms of recent studies, methodological pitfalls, and
future opportunities for those engaged in communications research and
the specific variable of attention., Finally, he develops a
mathematical model of attention, based on McPhee's survival theory.
The model is constructed on the premise that the brain is a random
system and that it is the attentional process that establishes the
cognitions from which language and other social behaviors evolve.
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Attention as a Variable in
ommunication Hesearch--The &Status Juo
James &. Fletcher
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The measures of attention are reviewed in three broad

categories--self-report measures, operant behavioral mensures and

Self-report measures include a variety

=

psychophysiological measures,
of rating scales, interest and attitude scales, Krugman's number of

Operant behavioral measures

"connections,” and program analyzers.

have evolved from Skinner and include response accumulators, tach-

tiscopic studies and “"shadowine." Fsvecho hysiological measures are
2 : s g

Overall there is considerable agreement about the notions of attention

in spite of the diversity in measures. A mathematical model of

“attention based upon McPhee's survival theory is finally proposed and

discussed. The model appears to explain the selective mechanism of

attention as it operates on the individual and the social level.
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Willism James discussed the phenomenon of attention at some

length:

The lmmediate effects of attention are to make us:
(a) perceive
(b) conceive
(¢) distinguish
(d) remember
better than otherwise we could--both more successive things and
each thing more clearly. It also: ,
(e) shortens 'reaction-time' (James, 1890, pp. Lzli-L2%),

To one extent or another each of the effects enumerated by

James has been used to measure attention. Assaéiateﬂ with the

Dy |

measures for attention are several seminal notions of the nhenomenon
which are of some consequence to commnication researchers. In the
discussion of attention measures ﬁhiah follows the varigus technigues
have been grouped inte thfae generél classes--self-report, operant
behavior and physiological.
-Self-Report Measures

An instance of a self-report measure used in the evaluation

of printed material are the Readex, Tncorporated, ratings of
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dislike of the item advertised or discusscd.

I"letcher

= ER

rharmaceuticnl ~dvertising evaluated by .cbert Ferber (1966). Theuo
eadex ratings were concerned with mnterial distributed to nhvai-

cians in rodern lledicine. ror every issue of this journal n samnle

of physicians was sent an extra copy with inctructions to mark
advertisements and editorial items remembered as of interest.
Ferber found that this measure of attention was affected by the

physical characteristics of the advertisement but unaffected by

a

Krugman (1967) has proposed a measure of advertising
involvement which seems related to other self-report measures of
attention. Drawing from the introspective analyses of Titchencr,
irvgman defines involvement as “the number of 'connections',
conscious bridging experiences or personal references per minute,
that the subject makes between the content of the persussive stimulus
and the content of his own life (p. 58L)." 7The connections are
determined in face to face interviews as the test stimuli are being
presented.

A means of cellecting self-reports of interestingness (and
probably attention) from a group of subjects assembled in an audieﬁcé
1s the program analywzer. &ach member of the gudienge controls a
switch which may be turned through Lhrcc to five positions marked off
by adjectives from uninteresting or dull or boring to interesting.
Over some specified time interval each switch is sampled electrically,

and a cumulative counter or pen recorder provides a total for each

possible response during the interval. ILindsley (1962, p. 2) reports
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that the first propram analyzer was bu11L by Lasarsield prior to

1910 and that o newer analirzer built for GBS is now uced by Sereen
lems in program evaluation. The iisconsin secuential tamnling

Frogram Analyzer is a poritable version of this device and wns uend

by Irwin and Broclkhaus (1963) in evaluation of publie relations

Pl

speeches, These investigabtors found their program anolyzer measure
to be dependent on the novelty content of speeches being presented
but independent of the good will produced. Highlander (195!) found

program analyzer results to be positively related to recall. A

nunber of commercially manufactured devices called responders or

[‘]‘

response evaluators are on the market today and suitable for use as

program analyzsrg.

o]

Ev far the most common self-veport measure of interestin ngnes
(a notion which appears to include both attention and attitude accord-
ing to Fletcher, 1971) is a five position paper —and-pencil rating
scale with poles of intercsting and uninteresting or eguivalents. In
one version for evaluating broadcast entertainment a series of such
scales are printed consecutively on a long page or in a booklet. liem-

bers of the in-home audience are asked to check a scale at each of a
mumber of predetermined intervals during selected prograns. Goldberg
(1950) used this technique to evaluate a radio and television simuleast
of Arthur chfrey*a'”Taleni Scouts." He found the television group
recorded higher interest and performed better on a retention test of
program content.

Qo :
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The typical experimental situation in which interestingness
is examined is one in which = single rating scale for interesting.-

ness 1s administered following vresentation of a stimulus. Dietrich

(19L6) measured attitude change and interestingness following two

o]

radio commernials. l!e reported correlations of .10 and .48 between
interestingness and attitude change. Tiemans (1965) attempted to
validate ratings of informative speeches with retention tests. He

ness and retention. Trenaman (1951) reported a curvilinear correlation

between interest and information gain such that both very low and

very high interest produced low information scores. ILivingston (1961)
reports no connection between interest and reﬁéntiong An exception |
to the single scale pattern was DBrandon (1956) who used an inter-
estingness instrumen£ of four scales to compare instructional
television production technicues. He did not indicate the reliability
of his instrument but did report a slight relationship betﬁeen
interestingness and.infarmatian gain.

In sum, little of the reliability or validity of self-report
measures of interest and attention has been reported. Some inferences
may be drawn, however, from studies in which iﬂterestingness has fizured

as one of the scales of a semantic differential. Carroll (1969) in

L]

his semantic differential study of prose style uged an interesting-
boring scale. He reported an item reliability for this scale of .78.

In addition, the interesting~boring scale weighed .8} on his principal
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factor, “"Ceneral stylistic evaluntion (p. 596;." Iﬁ thelr
evaluntion of twenty psychological journals Jakobovits and Oszgood
(1969) emvlaved a semantic differential which included a dull- |
interesting scale with a reported commmnality of .78, This scale
veighed .73 on a factor also described by an impersonal-perconal
gseale and labaled "interestingness (vp. 610-611).°
Operant Behavior lHeasures

L aquite different approach to s ELEHthﬂ and interestingness
was proposed by Lindsley (1962), a student of I. I*. &kinner. Ulased
on his study of operant conditioning, Lindsley felt that attention
valves could be established by determining the effort a subject
would put forth to continue the presentation of a test stimlus. A
button was installed in the arm of the subject's chair, The button
had to be pressed at least sixty times per mimite in order for
adequate brightness to be maintained on the screen of the television
set presenting the stimulus. The rate of button pushing by the sub-
ject in his attempt to zee the stirulus on the screen was recorded
by a cumulative response recorder. ILindsley reported that the at-
tention value of commercials during a rerun movie on television

vere about ten per cent lower than those for the movie itself.

,|7—-~

Mathan and Wallace (1965) used the same principle in a study

of the effectiveness of television commercials. fubjects were re-
quired to push one foot pedal at a programmed rate to maintain screen

brightness and a second pedal to maintain adequate volume for the

ERIC anditory channel.
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Buchanan (196L) incorvorated a related idea in o paper-nnd-
pencil test. He presented subjects with a list of film titles, asking
vhich they wonld like to see. Choices were interpreted as desire for
additional information--the interestingness of product names which
had been incorporated into the film titles.

Berlyne (1965) used tachtisconic prosentation of stimuli as
a dependent varinble in studies éflguriasityg a variable Terlyne nnd
others have associnted with attenti@n. the subject was alloved to

-operate the switch controlling é’tazhtisﬂ@pe which consisted of a
ent _ ,
short-decay phosphor fluorescess light box in which stimilus cards
vere placed. One press of the switch by the subject lighted the
stimulus for .1l seconds. The attention value score was taken as
the number of times the subject lighted the vachtiscope for each
stimulus, an indicator of the effort the subject was willing to put
forth for the stimulus. Caffyn (1965) recamméndédla'similar technique
for evaluation of advertising materials.

5611l another interesting approach to the measurement of
abtention is surmarized by Norman (Ch. 2) who reviews the contributions
of information theoriets to the study of attention. He describes
message shadowing, first used by #. Colin Gherﬁ& in the early fifties,
as an applicable technigue. Two aural nessages are simultaneously
presented to the subject. The sﬁbject is then required to orally
repeat--shadow--as he listens, one of the two competing messagésg

while ignoring the other. The number of errors ﬁade by the éubject
in this task may be taken as the failure of the message being shadowed

to attract attention from the competing message.
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The Orienting tefle:x and
I'hysiological icasures of Attention

The concept of the orienting reflex (OR) has been traced
to a 1910 address by Favlov (sokolov, 1963, v. 11). Tymn (1966,
p. 1) suggests that Pavlov's interest was attracted when dogs being
conditioned by his students turned their attention to the entrance
of the préféssar'at Tthe expense of conditioning tasks conducted by

Pavlov's students. The OR is defined by Sokolov (p. 11) as a non-

to perceive a new stimulus. HMaltzman and Raskin (p. 1) list the ob-
Jective measures of the (R as "depression of the cortical alpha
rhythm, thetgaivanic skin reap@nse,!pupillary dilation, and a complex
vasomotor response consisting of cephalic vasoailation and peripheral
vasoconstriction."

Lymn (p. 5) gives the function of the OR as preparing the
organism to deal with a novel stimilus.. Berlyne (1960, pp. 96-103)
has listed as collative variables--stimulus charactéristics which
should influence the Qﬁssinteﬁsityg color, indicating stimuli, novelty,
surprisingness, complexity, uncertainity, incongruity, and conflict.
Both of these lines of reasoning would seem to connect the or ‘o
attention and Maltzman and Raskin advocate "attention" as the appro- .
priate explanation for the OR, .They GESET?E‘(?p; 10-1L) that the
conditions antecedent to attention in older conceptions of the term
arouse the OR. TFurther they point to the instrumental influence of the

OR as a determinant of learning. As noted in the quotation from
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illiam James, a positive effect on learning has traditionally been
asgoeinted with ﬁigher levels of attention. Iynn and sokolov sun-
narize a considerable number of studies which tend to confirm the
nature of the OR and its positive effect upon senzitivity to
stimilation and upon learning.

sokolov (pp. 202-291) has advanced a "neuronal model”
explanation for the_iniluEEEe éf stimulus novelty upon the Oi. [is
explanation posits tha£ a cell gystem (model) recording the char-
acteristics of a given stimulus situation is established in the
cerebral cortex while the O is elicited by that sbtimulus situation.
then the model is established, incoming sensory information is é@mé
pared (matched or-mismatched) with the model. If a match occurs,
a signal is sent to the reticular activabion Eysteﬁ (ELE) (which
controls the O) inhibiting thé OR. Uhis process accounts for the
habituation (decreasing physiological evidence for the OR) that
occurs as a stimlus is repeatedly presented.

The burden of the "neuronal model" explanation is that a
series of filters established by sensory ézperi&nce determine whether
or not the Oi--attention--is to be directed to a stimulus. This ex-
planation resembles Broadbent's filter explanation of attention (1953)
and seeﬁs to fit thg NDeutsch and Deutsch (1963) recuirement for a

threshold @f‘attEﬂti@n, non-a pac ific in naturc and residing in the

rebicular formation.




5, tochastic .wplanation for rttentlon
lerlyne (LOGN) dnvoxes Lae | nonnon and woaver sathenavlionl
ﬁhéaﬁy of commmunlcavion (19191 in his erplanatbion of a:au;alg Jha
nmocol that followe iz similar in soab b ode aluo an avtlenpl o o=

plnin in pI omﬂbl; ulu teras how the L' determines the attention

patterns and rezponse” inventorics of peovle.

: Tet us sbioulate that the possible interneuronal connecuions

i3 ) » u. _ - . _ o [T < R « .

of the cerebram representX . sample ospace of events of very nnarly
eqzl probabilities. Lome of ‘the probabilities ol interneuronal
sonnaction depart from equality by reason of proximity to special-
ired areans, such as affer ent pathunys, or by reason of propengities,
such ns structural capacities for interconnection with other neurons.
Tn addition to these initial nearly cqual probabilities of neuronal
interconnection, two other rules govern the probebilities of the

_ e o 1

syehem:  (a) s nterconnection of any two neurons at ong time increases

by‘SGme‘small amount the probzbility of their interconnection at a
loter time, and 7(1::_) every afferent signal gntermg‘f the cerebral syste
st leave it as an efferent impulse. | |
Let us follow a new signal entériﬁg the system. A series of
interconnections are made. &ince the probabilities of interconnection
for this first signal are very nearly equal, tho path described by
this series of ‘interconnections (let us call such a path a trace) is

very nearly random. Hence we say that there is much uncertainty,

ambiguity or névgltf about this incoming signal. 'Thase stimlus
O
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characteristic ag we know, trigger the OR, and the mencory

recolived,
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gratem is made more senoiti
Pecance of the hoightencd sensory sensitivity res sulting from the O,

a second signal with about the same characteristics asz the first will
enter the system of interneuronal connections. &ince the first trose
nov has had its probabilities of intercemmection slightly increased
by the [irst signal, the second signal is somewhat less likely to take
A random course. As a result, the second signal represents less

uncertainty, ambipuity or novelty, and the O, which responds to those

stimulus attributes, is somewhat smaller. The process is repeated until

A later trace encounters a highly probable path of interconnections,

ne which departs considerably from the random. Ithen the probabilities

of a particular path for a given signal are high enough, the signal

has become certain, clear oF famiiiggg In this case the efferent im-
pulce from the cerebrum becomes an inhibition of the O, and we conclude
in GSokelev's terms that z "neuronal madel“ has been establis héd {for

that stlmulu. and the sensory signals it causes to be delivered to

the cersbrum.

The model has explained how a single "neuronal model" happens:

what about association, the case in which a signal activates more

than one "neuronal model”? In association we may imagine that an in..
coming signal is partly familiar, partly novel. The novel part
activates the OR and a '"neuronal model" for this novel component of

the signal is established. The new 'model’ has a certain grdbabi;ity
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of costimlation with the original but familiar “neuronal medél,“
. corresponding to the familiar elements of the new stirmlus. We may
call collections of related "neuronal models" schemata using
‘Dartlett's term (1932).
Schemata, in turn, may be classified fupétiaﬁally'ar
Gﬂtﬁgéﬂ&ﬁiGail?;i In functional terms, some schemata may be per-
ceptual, Summarizing'signgl.attributgs'wﬁich are triggered by a

particular stimilus in any sensory apparatus--ears, eyes, et cetera.

Other schemata are response schemata, providing repertories of familiar
responses to expected perceptions--attitudes, habits, response
'tendencle%

Qntagaﬁﬁflcﬁll? one mith jg@late relational Echemata which

record appropriate fElEtlEthlpS among %1gﬁals about seli, svmbolic

e E—————

EGhemita Whlﬂh ass Dclate 1anguage ﬁymbglg Wlth certain patterns of

s e e

percepti@n, syntactical Eghgm%ta whizh affect égpestati@ns about se-

quences of symbols, and sagiai sﬁhemata which establish pattérnJ for

interaction of the individual w1tﬁ£tharu_
The model offered here is admittedly brief and simplified but
"is Eansistent_ﬁét aﬁlyrﬁith Sgkslav's:cancgpt Df-”neusﬁﬁal model" but
| with Staats' explanation for aéquisitian of language and atbitude
“(Staats, 196?311195?bg-8taats & Staats, 1967) and with Maltzman's
‘(1968)3egn23ptian of semantic ganeralizatiaﬁ;
| BU11d1ng a Nithamatlcal Madal for Attention
The various attentianal measures summarized. above reflect a

bagic concensus about tha congtruct, attention, as describad by

O
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attitude change znd persua%;aﬁ, as well as by prvchaﬁhyslalcgﬂ ste.

Tn esch case, &tbéﬁtiéﬁ to same stimulus 1s seen as determined by
past éatterns of attaﬁtiaﬁg'by specific attributes of the stimulus’
and by the relationship of the stimulus to the contex ¢t of the sub ject.
tir example, Fillsbury (1911, Chap. I) emﬁhas;sed the importance of
past experiénces; especially education in "determining the stimulus

“that shall be appreciated (p. 113)." Hovland and his associates in

Ixperiments on Mass Communication (1919, p. 81) recognized that at-
tention and iﬁterast wgrej.in turn, important concomitants of the
educational process. Sokolov and other psychophysiologists {?1etcher§
in press) agree that attention is a basic process establishing the
cognitive and behaviéral d@maiﬁs of the individual.

A potentially useful step in refining and 1ﬁtegr1tlng
behav:éral data and f¢nd1nga w;th respect to attent;ﬂn may be to
aavelgp a mathematlcal m@del of the attentional pracess 1ns§rp@rating
,tthE features abeut which the available evzdenge 15 unamblguaus and
on whlch the authorities : seem to agree, TFrom the d152u551§n above
the véfbal form of such a m@del vould appearrta be: |

a. Abttention is a seléative meghanism,'. .

' b.. By which the organism processes external stimuli. . .
¢. According to the familiariﬁy of the stimuli in the contexts
in which;the_stimuli occur,
.d. Gensiétent with the associations arauSéd by the stimuli

which in turn have evolved from past agssociations and
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social influence . . .
And collectively act to produce the behavioral
repertory of tha iﬁdiviéual.

The ngticﬁ referred to earlier--that the brain is a random
system--may provide justification for a stochastic model for attention.
One formal model that appears apprapfiaté is HMHePhee's survival theory
(1963, Chap. I) which has the geﬁéral form (pp. 29-3L): |

= (A¥BAC)+ (a4+53*éu)+(_f;ﬁb%;fcgc)*i . A(alatpTB4ch)

where 5 = sum of surviving cultural of ferings

A= érapértlﬂn of new cultural offerings each period
which are of Class A
B = p§gpartign of new offerings which are Class B
C = proportion of new offerings which are Class C
1.0 S.A%E+G = "input" & total new foerings each ﬁariad
& = probability Class A cfferlngq will survive one

elimination, i.e., survive 1nt0 the next period
b = prababllzty Class B will survive one elimination
¢ = probability Class € will survive one elimination
A more pgeneral fgrm of Mclhee's madal; one whlch would prav1de
for N classes of material in the culture underg@ing n EllmiﬂatLGﬂS

mlght be:

S = Zif\}"._tN

sum of éultural offerings still in currency

where S5

“the ccmmunicabian in the Nth Gategary into which

:I,,
‘VN
cfferings have been divided
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i, = probability that category Ij; will survive a
single elimination

n = number of eliminations
In this light the culture of any group would c@nsiét of the sum of
commnications in currency or availabie for consumption within the
group.. Another wéy,af suﬁﬁariﬁing the burden of McPhee's model is to
point cut'thai it de;cribés the resﬁlt of the "selective attention'

- exercised by a society. In short, it is a mathematical expréssiam for
the "cultural indicatﬂrs”'pfapased;by:GEfbner (1968) and the sociali-~
zation process as iﬁ is evidenced in the mass'media'(see Gerbner, 196,
. dii). | o

Significantly, at the same time, the general fﬁrﬁ of McFhee
survival theory apﬁly characterizes the process of building 'neuronal
mGéSiSHIdESGTibEd by Sokolov. in this éase the.méthémaﬁiéél f@rm.is
the same with some modification of the definitions involved:

P2 afg
A o

where P = personality, the sum of stimuli for which "neuronal
_—madals" have Eéen established :

SN = tlmull in the Nth category into which ;timull in
the individuals context have been classified

probability that 5 N will elicit a detectable
orienting response after a single presentation

- n = number of repet;t:gng cf N
Furtherm@re it is apparent that e can'be entared 1nta a prediction
formila of the Baygsiaﬁ-fgrm§~fgr aNris-thE prgbability that a specified

response, the OR (or ED), will be present when Sy is presented. In
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EEeax terms

sy = olitg] 5y)
Tn addition, the literature in psychophysiology has developed a
mmber of stirmlus characteristics which are known to influence the
magnitude of the orienting response (hence atucnticn) It may be
possible these same characteristics influence the likelihood @fra
comminication's survival in culture, %1i Stated in proposition
Torm, thérmagnitude of iﬁ or gy are alffected as fsi;cﬁss

I. All else béing equal, th& more prevalent or probable the
occurrence of a stimnius_(ﬁﬁ) in the context of an individual or the
occurrence Dfra communication I in a culture, the smaller By or
ath o |
IT. All else being equal, the greater the likelihood that
Sﬁ or TN is already known as the specific sign for a greéiar demand
of any nature upon the individual or the socie ty; the 1argef will be Sy

or in

ITI. All else being equal, the grester the relevance of
By or Iys or, din cthéf words, the'gréater the number of related,
a55531atei “ﬁauranal models" or current gg ial communications connected
with thé By or IN,;tha greater,the value,gf 8y or e

Dther glmllar prapcglblcn% are nguJblE TheJe three
appear uuppartﬁhlp from evidence Eltéd in the referenccg.

Thg ;mpligatleﬁu o the cbservation Lhat ulmllér pFGpBgltléﬂu

 GQnch1 the atﬁenblan of the 4nd1v1dua]'g attantlan and of the attaﬁtlén
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of society provides ﬁddi'lcnal insight into the operations of

iety, for it explains the influence of individual attention on

¢

e,

]

society and vice veraa.

A fuuclnzujng line of research by the inn uﬁvchénnfz¢clchuu
Carl lagfors (19?@) ig discussed at 1ength elsewhere (Iletcher, in

press). The basic rationale involved is that the physiological re--

sponses indexing socialized attentional patterns will be gynchronired

II

a result the electroplhysiological signals

Y

in time across subjects. As
aré additive when individual patterns of attention are synchronized
(sazialized} representing sc@ializeﬂ patterns and tend to cancel each
other when not svnchranlged (not socinlized). i
Hagfors' method provides é.meané by which the influence of

ségiety is monifest in individual pat?erns.gf attention. At the samo

time, in his studies Df audlence response to feature films, liagfors

has demonstrated that these socialized response patterns can be used
with other data to produce predictions of box office success whish re-
sult in multiplé correlations as high ast 92 with actual box office

figures (p 118). In short; these patterns of socialived attention,

‘in turn, influence what is current in Ehﬁ gulture at large.

O

VDVEPall thé'patential significance of attE””lan as a
sangbruct 1n the study of’ GDmmunléitlaﬁ and in the. behav1cral sciences

at large 1pp51rs ta be.in a promising and 1ttent1@n-warthy renaissance.
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