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The mere exposure effect has been central to our understanding of the role of
cognition in attitude change. Using a spatial model, an experiment is reported |
that examines the relationship between exposure, cognition, and affect. Sub’ | . !
Jects (N = 153) viewed a geometric figure either high or low in complexity i
within a 64-frame [Iim clip, with each frame appearing for 28 msec. Bemualtn' I"if [
of exposure, the simpler stimulus and the term for affect are found to move-*i3
almost directly toward each other in the multidimensional space, whereas no'Tji I
evidence for any cognitive change for this stimulus is found. No form of ‘§
processing is found for the more complex stimulus. Results indicate that the-§!
spatial model is useful for evaluating the mere exposure effect and that 4

affective change does not seem to require cognitive change.

Fttl "m lot of play,” they are assuming that exposure does, in fact, lead to an
increase in liking (Hatra, 1986).

This effect also has some deeper implications for the study of attitude
change. Some believe that exposure leads to increased liking because of some
Ithuru[hl process (e.g., Harrison, 1977; Lazarus, 1982; Wilmot, 1987). There
is a long history behind this idea: Shakespeare said, “There is nothing either
good or bad, but thinking makes it 50.” If this is the case, the impressions,
beliefs, and attitudes, which ultimately affect communicative behavior, are
the result of some form of “intrapersonal communication” {i.e,, messages we
generate to ourselves). However, although some contend that attitude change
must be mediated by a process of learning or recognition (e.g., Lazaru 8, 1984},

' :;];:r;a contend that such cognitive processes are not necessary (e.g., Zajonc,
This contraversy is of special relevance to students of communication,
because a communication can change an attitude only if it changes those
-ideas or feelings that are responsible for the attitude. If an attitude has a
basis that is entirely noncognitive, then cognitively based communications
will not be effective (Abelson, Kinder, Peters, & Fiske, 1982; T. D. Wilson,

¢ . Dunn, Bybee, Hyman, & Rotondo, 1984; see also Petty & Cacioppo, 1986, p. 9.

" Different views of attitude change are held by mere exposure researchers
in the “cognitivist” and "affectivist™ camps. Cognitive theorists argue that

- tognition is a necessary precondition for affect (Lazarus, 1982, 1984) and that
i cognitive processing, whether conscious or unconscious, precedes andior
. mediates the affective response to stimulus exposure (Berlyne, 1970, 1971;
| Gordon & Holyoak, 1983; Lazarus, 1984; Stang, 1975). Cognitive theorists
.~ believe that an individual must be able to identify a stimulus, classify it,

There are a variety of routes through which communication can r.'ha-l!,l:l.‘__'

attitudes (see, e.g., Petty, Cacioppo, & Kasmer, 1986). Most obviously, com- |
munication can cause change by providing information about the attitudinal 3

ohject. In this way, a message induces cognitive elaboration (thought) on thk:.
. ‘14 andfor recognize it, for a mere exposure effect to occur (see, 0., Berlyne,

merits of the ohject. e
1870, 1971; Harrison, 1968; Smith, 1982; Stang, 1974, 1975).

Communication can also cause attitude change when such mgmh'&l‘u!
alaboration is not necessary. “Mere exposure” studies investigate how EIPD-::_! / 4 Representing the affectivist view, Zajone proposed that “affect and cogni-
sure to stimuli cause change in attitudes toward these stimuli without ji§ “°" #r¢ separate and partially independent systems and that although they

spparent cognitive elaboration. Using a great variety of stimuli (e.g., music, & . ordinarily act conjointly, affect could be generated without prior cognitive

abstract art, ads, nonsense syllables, faces, ideographs, smells, and tastes) 8 m" (Zajonc, 1984, p. 117). Zajonc and his associates posited that expo-
researchers have found that stimull increase their attractiveness after rei{ @ '™ !0 8 stimulus can lead toincreased affect even in the absence of stimulus
peated dxpsure (et revicvs by Harrion, 1977: Sawyes, 1561, -g  fecognition (Moreland & Zajonc, 1977; W. R. Wilson, 1979; Zajonc, 1980,

The mere exposure effect has some very obvious implications for modj._i § . 1984}, zlljl)ﬂl: (1980) provided evidence consistent with this view from axper-
communication, When producers try to ensure that their message or product® ¢ iments in which stimuli were degraded so that recognition would be at or

-3¢ near chance level (see also Berlyne, 1967: Kunst-Wilson & Zajone, 1980;
il Marcel, 1983a; Moreland & Zajone, 1977; Seaman, Brody, & Kaull, 1983, W. R.
- Wilson, 1979; see also Obermiller, 1985).°
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' Although both camps have provided evidence in support of their views,
the evidence is not without criticism. Cognitivist studies often suffer from

failure to control for recognition of stimuli by subjects. Those espousing the
affectivist position make the npposite error. Although Zajone himself (1884,
p. 118) has stated that “cognition need not be . . conscious,” his methods fail
to account for possible unconscious cognitive processes. Instead, his methods |
typically assume that some measure of recognition suffices as a measure of
any cognitive processing. Therefore, he does not assess other possible intE- ;
entors of cognitive processing.

We propose an alternative methodology—a multidimensional Ipll.il] m f
model—that takes into account any cognitive changes Mﬂthﬂlnmmpnnhdb]f jis

eonsclous recognition or not) that a stimulus may sequire as a result nl‘upnaum

Arguments for a Spatial Methodology

Determining & methodology to assess whether cognitive processing hu':. 01
oceurred requires that we (a) have a clear sense of what is mtntb}rm[mﬁﬁ. i

processing, and (b) have evidence that cognitive processing, if present, iz
likely to be captured by our method. Zajonc (1968, p. 615) has differentiated &
among the terms learning, perception, sensation, and cognition, indicating 2
that cognition, unlike sensation, “focuses not on energy, but on information.” ¥
For cognition to take place, “some form of transformation of a present or past 3
sensory input” is required (Zajone, 1984, p. 118). To find cognitive processing,
we must have a model that is able to represent change in the acquired, ut.urb&.. ;
or retrieved information available to the individual,

There are many models of cognition (see, e.g., Smith & Medin, 1981), each of
which has some strengths and some weaknesses. A spatial (dimensional) model
will be employed here. This model is able to represent unconscious uﬂl'n.il'.‘iﬂ ¥
processing and is not easily suhject to consecious eontrol by the rezpondent.

To measure an unconscious perceptual process, Marcel (1983b) suggested

using indirect rather than direct measures. We expect the same to be true

for unconscious eognitive or affective processes. The spatial model, based on

similarity judgments, is an indirect method that can assess changes in affect’ 3

or cognition that a stimulus has acquired as a result of exposure. Tversky . §
and Gati (1978, p. 79) have noted that “the notion of similarity—that appears ~ §
under such different names as proximity, resemblance, commonality, repre-

sentativeness, and psychological distance” is fundamental to the promnl

judgment, which is a cognitive process. Even if cognitive processing is not i}
conscious, changes in affect or cognition can be viewed as changes in similar- 1 i

& in, MULELRD, REDIOWITZ ¢ Mere Kxposure Effect

ity relations, and, using measures of psychological distance, we can evaluate
cognitive and affective change. (For examples of the use of a spatial model to
assess cognitive change, see Barnett, 1988; Friendly & Glucksherg, 1970;
Woelfel, Cody, Gillham, & Holmes, 1980.)

A spatial model is well suited to study the mere exposure effect, because
studies that find increased liking without cognition use simple images
{Bornstein, Leone, & Galley, 1987; Kun=t-Wilson & Zajone, 1980; Seamon et
al., 1983), and there is limited evidence that spatinl models may be especially
appropriate for representing changes in cognition for such stimuli (cf.
Pruzansky, Tversky, & Carroll, 1982; Smith & Medin, 1981, p. 123).

Thus this study employs o methodology that makes it possible to find

" cognitive change, that has been employed with simple stimuli, and that has

been successful when the eausal structure of cognitive change has been
known. The spatial model is not subject to any obvious control on the part of
the subject and does not require conscious recognition. Moreover, it provides
ameasure of cognitive change consistent with Zajone's definition of cognition
a8 involving the transformation of sensory input.

ic Strategy

The multidimensional scaling (MDS) measurement system called the Galileo

technique (Barnett & Woelfel, 1988; Woelfel & Fink, 1980; Woelfel, Holmes,
Kineaid, & Barnett, 1980) uses psychological distances to make a “psycho-
logical map” of an individual or audience. Because subjects are asked Lo
assess the degree of difference between pairs of terms, they have no ohvious
means of guessing any hypothesis heing tested.

Using mensures of similarity, affective change can be nssessed by viewing
it as change in the distance to a term for affect (here, the term "things | like";
see Barnett, 1988; Neuendorf, Kaplowitz, Fink, & Armstrong, 1987). Because
affective measures are sometimes inconsistent with evaluative mensures
[Harrison, 1877), an evaluative term {i.e., "good™) will also be included in the
present study.’

Tocreate a space (i.e., the “map”), we will need subjects’ reported distances
between stimuli, descriptive concepts, and affective terms. Based on subjects’
reported distances, s space can be created that includes three things: S, the

:‘: stimulus; A, a term for affect; and D, 2 term descriptive of the stimulus. Let

dli, j) be the distance from item i to j. If the mere exposure hypothesis is
correct, we expect that d(A, §) will be less after exposure to stimulus 5, even
if reeognition is controlled. Using the reported distances, there are three
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" possible basic spatial configurations that the three terms may form: a real
triangle, a line, or a non-Euclidean triangle (if the triangle inequality is
violated by the data).

For simplicity, we will look at an example in which the terms initially form
a line, as shown in Figure lu. (Conelusions drawn from this linear example
are equally applicable to other linear arrangements and to the triangular
cases.) If the terms are arrayed 5-D-A, then if exposure results in § moving
closer to A or D, and if the terms remain on a line, then the 5-D distance and
the 5-A will both decrease (see Figure 1b). In this case, the perception of the
stimulus has been altered (it is now seen as more similar to D), and the
affective tone of § has changed ns well. In this situation, cognitive change is
inextricably bound to affective change. ' -

If affective change occurs without eognitive change, the concepts must .
form a configuration different from both Figures la and 1b. For example, if

d(S, D) and d(A, D) were unchanged, but d(S, A) blum'ml!ierbeﬂuleﬂ;-}: '

exposure, the new distances might create a \*.rmul.\!ml.l!mq:nl.u:lh[al.lunFhu:rlrl\e.'e.J"|i
In other words, some changes in the spatial configuration will indicate purely /|

affective change, some will indicate purely cognitive change, and others will ',_:E
indicate that both forms of change have occurred. .

Summary

Wt see measuring affect and cognition via MDS as having advantages over |
the methodology of Zajone and his associates, First, we see some aspects of |
their measurement of “subjective recognition” as questionable. In particular,
we question whether “recognition confidence” and “recognition accuracy” -
(measures-used hy Zajonc and his associates) are really good indicators of
unconecious cognitive processing. Hence, unlike most studies of mere expe-
sure cited above, we will use changes in perceptions of similarity to assess |
cogmition (which may not be conscious), rather than simply using recognition

as the indicator of cognitive processing. Second, using MDS provides a
parsimonious framework, in that our cognitive and affective measures are -

treated similarly and, as shown above, can be assessed simultaneously.

A Conceptual Replication of
Kunst-Wilson and Zajone

We will replicate the key aspects of the study by Kunst-Wilson and Zajone
(1980), using a spatial model. This is a much cited and clear example of the
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Figure 1. Possible configurations in & mullidimensionsl space: (2) linesr arrangement of
stimulus (53, descriptive concept (D), and afTective term (A); (b) linear rearrange-
ment of stimulus (5), descriptive concept (D5, and affective term (A ), with exvposure
resulting in affective and cognitive change; (c) triangular rearrangement of slimo-
lus (51, descriptive concept iDL and alfective term (A), with expasure resulling in
afMective change only,
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Method

mere exposure effect when recognition is degraded to near chance level In
that study, irregular octagons were shown without masking for 1 msec each
so that recognition performance would be degraded.

The mere exposure effect has been found for a wide variety of stimuli. !
Becausze we wish to replicate Kunst-Wilson and Zajone, relatively simple
geometrie stimuli will be employed. Further, the mere exposure effect is more
likely with simple stimuli. This idea seems to contradict Harrison (1977), who -
reported that "reducing stimulus complexity lowers the likelihood of an
exposure effect ... " (p. 54); however, he was deseribing studies in which
there had been sufficient exposure to virtually guarantee recognition and in
which recognition was not statistically controlied. In recent research where
recognition has been at or noar chance level, ﬂmmmupnmulﬂ'a:thll
been found with simple stimuli (Bornstein, Leone, & Galley, 1987; Kunst- -
Wilson & Zajone, 1980; Seamon et al, 1983; see comment by Zq}m
Pietromonaco, & Bargh, 1982, p. 217). Thus consistent with these
recent studies, and with Kunst-Wilzon and Zajonc (1980), a relatively si

; _phﬁ..l... A ]

employ & somewhatl more complex stimulus. f

Overview I H

In the exposure phase of the experiment, subjects viewed one of two films.

Each film contained a different eritical stimulus and a number of nﬂur i
stimuli, Inthe rating phase, subjects were shown both the eritical ltlmtl]ul'.
they had seen and the one they had not seen, and they were asked mraapuﬂﬂ'- i

r:'.-u-:_-'_:

3 S

to an MDS questionnaire that included questions about both stimuli.* ¢
The Experimental Study }[
SumJECTS 8

The subjects were 153 undergraduate students (43 males, 110 females) |
entolled in interpersonal communication classes at the University of Mary--

land. Subjects took part in the experiment in order to oblain extra credit i,
their courses.®
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MATERIALS AND APPARATUS

Twelve different pictures were used as stimuli, the 2 critical stimuli (see
Figure 2) and 10 filler slides randomly interposed. The sequence was gener-
ated randomly and the critieal stimuli did not appear in either the first or
the last spot (see Harrizon, 1977; Potter, 1976; Potter & Levy, 1968), The
prder and number of exposures [or each noneritical stimulus was also deter-
mined randomly. The minimum number of exposures for each noneritical
stimulus in the film was three, and the maximum was eight.

Several pretest studies were conducted to discover the amount of exposure
that would lead to recognition near chance level. We measured recognition
using a 0-100 probability =cale, rather than a forced choice (dichotomous
response) instrument (see Cheesman & Merikle, in presz). Results from these
preteat studies indicated that with an exposure duration of 26 msec, exposure
frequencies in the range from 3 to 7 would be optimal.

The experiment used two eritical films, each film consisting of 64 frames,

; i with each frame exposed for a duration of 28 msec, with no masking (i.e., no
* blank screens) between images. Thus this part of each film lasted 1.78 aec.

In addition, the film clipz began with a 1-sec exposure of a noneritical symbaol
in order to give the suhjects an initial fixation point. After this initial image,
each frame in the film consisted of 1 of 11 pictures. The two experimental
films are identical except that critical stimulus 1 appears seven times in Film
1 and eritical stimulus 2 appears six times in Film 2.°

In the exposure sequence, the stimuli were shown with a film projector.
During the rating sequence that followed, the pictures were shown with a
slide projector, with timing controlled by a micro-dissolve unit,

PROCEDURES

| Buhjects were assigned appointment times and asked to report to a class-
[ room, There were eight different sessions. Each session was randomly

assigned to one of the two exposure canditions, with subjects in four of Lhe
sessions exposed to stimulus 1, and subjects in the other four sessions
exposed to stimulus 2. In addition, each session was randomly assigned to
one of two rating conditions, to rate either stimulus 1 or stimulus 2 first. Each
eession had between 15 and 23 suhjects.

During the experiment, subjects were seated in a large leeture hall in

7t every third seat to ensure independence of response. During the exposure
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Figure 1. The two critical stimuli: (a) stimulus 1, (b) stimulus 2.
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phase, the experimenter was blind as to which film would be shown. During
the rating phase, the experimenter was aware of the order in which the
stimuli were rated, but remained blind a= to the stimulus to which the
subjects were exposed

The subjects were first asked to complete a "gquasi-sensory communica-
tion™ (QSC) questionnaire, which asked about things that the subjects might
believe to be associated with QSC abilities (see Results pection, below, for Lhe
items employed).” The subjects were then trained in the use of the MDS
guestionnaire and a recognition scale.

Onece the subjects completed the instructions and some practice questions,
they viewed o Mlm thal was identical to Films 1 and 2 except that neither of
the eritical atimuli appeared. Subjects were told that this Mrst film was being
shown to give their eyes a chance to adjust to the dark and to the flm speed

Aflter this film, subjects watched a film containing one of the eritical
stimuli. In all films, subjects watched stimuli projected from a [ilm projector
onto a screen. Subjects closest to the screen sat 3.51 m away from the screen,
and subjects farthest away from the screen were 6.40 m away. Each row of
seats was 18 em higher than the row of seats in front of it, and no more than
gix rows were used. The film projected a 147 ecm = 147 em square onto the
scTeen

During the rating period, each of the two critical stimuli were shown flor
L5 see, with enough time between slides to ensure that subjects completed
the rating form." During the rating sequence, the slides appeared on the
screen as a 99 em = 99 cm square.

All subjects used an MDS instrument to rate all possible pairs of distances
among 13 items, The 13 items consisted of stimuli | and 2, "things 1 like,"
"good,” the five concepts that deseribe the stimuli (see column A in Table 1],
and four additional, afTectively similar concepts (see column B in Table 1)
As shown below, the concepts in column B will be used to help evaluate the
validity of the distance judgments.

In rating the distances, subhjects were told to regard the distance between
red and white ns 100 units of dissimilarity. If terms were more different than
red and white, subjects were to use numbers proportionately bigger; if the
difference was smaller than this standard, they were to use numbers smaller
than 100, “No difference” was to be represented by 0

Because there were 13 terms, and distances between all possible pairs
were requested, this meant that 78 ( = [13 = 12)/2) distances were asked for

Replicating Kunst-Wilson and Zajone (1980), subjects were first nsked to
render affective rosponses (distance of the stimulus to "things 1 like" and
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' Tuble 1
Descriptive Words and A Teciively Similar Nondescriptive Words for Each Stimulus

(A) (/)
Words affectively
Wards descriptive similar 1o
of the wimulus descriptive concept
Stirmulus | steps paich
rhver Atar, Mory
trees e
Stimulus 2 patch neps, week
diamand futher

“good™), next to provide recognition responses, and finally to complete the 1
rest of the MDS instrument for that stimulus. Next, subjects responded in
the same way for the sscond stimulus, Pinally, the paired compariscne thab o

did not ask about stimulus 1 or stimulus 2 were asked. Note that all subjects -
answered the distance and recognition questions for both eritical stimuli even
though no subject had in fact seen both eritical stimuli in the film presenta-

tion. To measure subjective recognition, & 0-100 probability scale was used. '
The score equaled the subject's assessment of the probability that the H

stimulus had been shown within the second film.

Subjects reported no difficulties with the questionnaire. Once the subjects
completed the rating scales, they were thanked for their time. A debriefing |
took place in their classes several days following the completion of the °
experiment,

Results
Preliminary Results

MissiNG DATA

The maximum number of missing cases on any variable was one. Most
variables had no missing data.

DATA TRANSFORMATION

. Sk, . )

sume data to be homoscedastic and normal, data were transformed by
reducing the score of the outliers Lo a maximum value of 10,000 and taking
the natural logarithm (after adding 1) of the values. The transformed values
were relatively symmetric: The skewness of these transformed measures
ranged from -.774 to .908; the overall skewness for the set of measures
was - 204,

EQUIVALENCE OF EXPERIMENTAL GROUPS

Recall that subjects were assigned to one of eight sessions and sessions were
randomly assigned to experimental conditions. We sought to establish the
equivalence of the two experimental exposure groups by using the QSC items
that were asked prior to the experimental manipulation. A series of chi-
square tests indicated that there were no significant differences between the
two exposure groups in regard Lo the distributions for 10 variables that we
thought could affect responses to the stimuli. The only variable for which

- there was a significant difference was year in college. Hence we conclude that
« the exposure groups are not substantially different.

RELIABILITY

We examined the relinbility of the data by computing the dopendability
coefficient for the transformed distance estimates (see Cronbach, Gleser,
Nanda, & Rajaratnam, 1872; Miller, 1888). For the 78 distance estimates
evaluated by the 153 experimental subjects and the 28 subjects used for
evaluating the validity of the mensures (see note 8), the fixed effects depend-
ability coefficient is 987, and the random eflects dependability coefficient is
B84, This means thal the spaces generated by each person have high
geometric similarity.” Because these data are highly reliable and homoge-
neous, we can aggregate the data for analysis,

VALIDITY OF DISTANCE JUDGMENTS

We have two ways of evaluating the validity of the distance judgments as
measures of cognition. First, we predict that the distance between a stimulus
and a concept that describes it (e.g., stimulus 2 and diamond) should be less
than the distance between a stimulus and a concept that is affectively similar

The magnitude estimation data (the distance responses) were positively to the descriptor but does not describe it (e.g., stimulus 2 and father). This

skewed with a few outliers. Because the statistical analyses employed as- -
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will assure that reported distances between stimuli and their descriptive
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concepts are not due solely to the affective tone of the concept or concepta’ E

correct direction. For six of these seven, the dilference wes significant (p < .0001)
The difference between the mean distance from stimulus 1 to river, vs. the mean
distance from stimulus 1 to sftory is not statistically significant (p < 17). The -
results of this first st of tests support the validity of the distance judgments.

Our second way of evaluating the validity relies on our !‘m_diup from e L4
separate, related study (Fink, Monahan, & Kaplowitz, 1988). That study used’
data in which subjects rated different stimuli, including stimulus 2 from this

study. In that data set, in addition to measures of psychological distance and
the recognition measures, there was one other cognitive measure. Eanh
subject was agked to draw each stimulus after a brief exposure to it. These
drawings were rated for accuracy.'” The stimuli were simple, straight-lina,
two-dimensional geometric figures; anyone who recalled them accurately

would be able to represent them accurately, Thus the accuracy scores are .|
: Fm:f:s Regarding Affect and Cognition

menasures of cognition. k>
For each of three stimuli we conducted a regression in which the accuracy -

-

of the drawing was the dependent variable. The predictors in each regression -

were three psychological distances: the distance between each stimulus and
each of two terms that describe it and the distance between these twg.
descriptors. These three distances are considered cognitive measures. For
two of the three stimuli, the regression was significant. The one stimulus that .
did not show a significant effect also had a much smaller variance in the
dependent measure, and this could aceount for the lack of significance.

ated with the psychological distances, which are the key measures nfmp_j._-l_' p
tion in this study, Thus acquisition of knowledge about the stimuli iz cognitive ;
change, and this appears reflected in the distance measurements.

In summary, internal evidence from this study and evidence from another
study, using a different form of cognitive assessment, support the contention
that the distance judgments reliably and validly assess cognitive change.

RECOGNITION

Although exposure was not found to correlate significantly with reported
recognition (for stimulus 1, r= 115, p < .08; for stimulus 2, r = 129, p < .06},
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Seven such comparizons (derived from the terms listed in Table 1) are tested. 1-

We performed analyses of covariance with repeated measures, using all :
iubjects. We find that all of the seven comparisons had the difference in the -}

Table 2
* Mean (Standard Ereor) Recogninon, by Exposure Condition
Exposure 1o -
Siimulus 1 Stimualus 2
Subjective
necognition of 5696 (184) $1.00 (2.04)
simulus 1
Subjective
" rocognition of 6254 {1.75) G6B.6T (242)
- stimulus 2

Nuie, N = 151 Those expised 10 8 glven stimulus were nolexposed po the otber stimulu.

_ananalysis of variance treating stimulus shown as a within-subjects variable

" reveals a significant stimulus-by-expesure interaction (F[1, 145] = 619, p < .02).

To avoid any possibility of contamination due to recognition, recognition will
be stotistically controlled in the analyses that follow.'" Table 2 reports the
mean level of reported recognition-by-exposure condition.

SpatiaL RESULTS

To test for any exposure effects, we first constructed two multidimensional
spaces for each stimulus, The four spaces were the two spaces for stimulus 1
- {comparing the maps for subjects in experimental and control exposure

A conditions), and the two spaces for stimulus 2 for both sets of subjects. We

4" ¥ then compared the experimental space for a stimulus with its control space.
Hence we see that a very different kind of measure of cognition fraprauﬂf:'l.:: g i P

tational knowledge, measured by drawing accuracy) is substantially associ- |

We performed an analysis that statistically eliminated efTects of recogni-
! tion, To aecomplish such statistical controls, we obtained, from a regression
“analysis, a corrected value of each distance with the effect of recognition
statistically removed.

The spaces for stimulus 1 included stimulus 1 and its five relevant terms
as noted in Table 1. The two spaces for stimulus | are each centered on its

centroid, and then they are rotated to a least squares best fit on each other.

! The two spaces generated by the GALILEO program both have two real
! dimensions that account for 95%-97% of the real variance.'? For stimulus 1,
' the relatively complex stimulus, only random motions were found, and none

of the motions appeared to be large. Because no systematic change occurred,

| we find no evidence that exposure led to any change in affect or to any other
change for this stimulus. Statistical analysis confirmed this result.
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Stimulus 2 (the simpler stimulus) and its four relevant terms are included

in the multidimensional apaces for stimulus 2, We find that each of the tv.ll"m:+ i
spaces generated by the GALILEO program has two real dimensions that i
nccount for approximately 100% of the real variance. Using the same proees  (f:
dures as for stimulus 1, we find evidence that exposure leads to increased : 4

affect, but no evidence of any cognitive change (see Figure 3). It is clear in i

Figure 3 that, because of exposure, stimulus 2 and “things 1 like” moved-

toward each other, approximately along the vector joining them. “Thinga]
like™ moved 33 units in the real space, whereas stimulus 2 moved 22 units,

In addition to this motion, we see that the word diamond moved 30 units, §'

and the word patch moved 21 units. Neither concept moves toward either
stimulus 2 or toward “things | like"; in fact, they move so as to maintain their -
original distances from the stimulus and the affective terms, thus mdmmur
no cognitive change.

STATISTICAL ANALYSIS. AFFECTIVE CHANGE

To statistically evaluate our results concerning affective change, an nndglh‘_}
of covariance was performed on the transformed values of the distances from -
each stimulus to "things I like.""? In this analyeis, there were three betm
subjects independent variables: exposure, with two levels (exposed to stim< -
ulus 1 vs. exposed to stimulus 2), order of responding (questioned uhmrn

stimulus 1 first vs, stimulus 2 first), and time of experimental session {mﬁr i '.

vs. late). To control for recognition, this analysis had two covariates: rep
recognition for stimulun 1 was n covariate for subjects exposed to sl:imuluml"*
and reported recognition for stimulus 2 was a‘covariate for subjects sxpnufﬂ-

WL

to stimulus 2. Because sach subject was asked about liking for I:nl:henﬁuﬁ %

stimuli, the stimulus to which one responded was treated as amﬂun-aulxiaqq. i i
variable, with two levels. The analysis utilized the BMD-P2V program’ | {:
(Jennrich, SBampson, & Frane, 1981). Means for the affective response to. ea.m}i'L ] ;'_;'
stimulus by exposure condition are found in Table 3, and the analysisof /

Nl o

covarianes i8 found in Table 4.

The results support the mere exposure hypothesis for the simpler stimu- Figure 3. The first two real dimensions for the spaces generated for stimulus 2, (Far each item,

lus: Subjects exposed to stimulus 2 like it more than do subjects not exposed
to it (see Table 3). In contrast, subjects exposed to stimulus 1 like it sbout
the same as do subjects not exposed to it. (Note that lower means are
associsted with greater liking.) The stimulus by exposure interaction seen in
Table 4 shows that these results are statistically significant (FI1, 1441 = 5.74,

p = .02). These results are consistent with those found using the spatial model
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the line emanates fram the location for the group nof exposed to stimulus 2 to the
location for the group exposed o stimulus 1) Included here are stimulus 2, the
cancepis descriptive of stimulus 2, the affective term “things | like,” and the
evaluative term “good.”

In addition to these results, there is a significant main effect of time of

| participation on liking, with subjects in the later sessions reporting less
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Toble 3

Cell Means (Sandard Deviations) for Liking of Stimuali, by Exposure Condition

liking for either stimulus. There is also a significant difference in liking

I stimulus 1| as compared to stimulus 2: Stimulus 1, the more complex stimu-
'Y lus, is preferred. Further, there is a significant interaction of stimulus and
| response order in their effects on liking (see Table 4).

Exposure 10
Stirmulis 1 Stimulus 2 i

Liking for o
simulus | 4 53 (1.62) 443 (1.53)

() Q) 8
Liking for §s
stimulus 2 S12(1. M) 4.52(1.51)

{m) (36) (41}

STATISTICAL ANALYSES: COGNITIVE CHANGE

‘§ Toexamine whether the affective change found was accompanied by cogni-
* 1§ tive change for stimulus 2, we did several analyses of covariance utilizing

Now N s 150 Those exposed to 8 given pimulus wese not exposed 10 the other mmuhl.mmlm
ranaformed, Smatler means indicate gresies liking, :

Toble 4

Analysis af Covariance of Affect (Liking) af Critical Stimuli

~particular cognitive distances. These analyses are similar to those employed
| above to evaluate affective change. The dependent variables for these anal-
- yses were the transformed distances between stimulus 2 and the concepts
descriptive of it. None of these analyses found any evidence of any significant
| .,‘mmitlw change; this supports the results found using the spatial model.

Source of Sumal  Degreesol  Mean " 1 " Although the concepts diamond and patch appear, in Figure 3, to be
Vanance SquaTel fresdom  wquare F .' moving apart, the change in distance between these two concepts is not

e “statistically significant.
Time (early va. late) 19.44 | 19.44 im
Exposure ion

(stimulus | vi. stimulus 2) 11.56 1 11.56 345

Order' 4 ! " 3 Tn this study, we employed a spatial model to evaluate the mere exposure
e s Baphonre o ! o = Bypothesis. The results support the mere exposure hypothesis for the simpler
Time = Order 04 I o4 m I y : :
Yime x Order = Expasare T 1 415 124 ulus: Exposure led to increased affect for it, even when controlling for
Covatinte n 1 n o7 - m possible effects of a conscious "warm glow" of recognition. What is
Errne 4R1.97 144 138 ' ltrikln[ is the clear trajectory found: As a result of exposure, "things I like"
e 5 and the simple stimulus move directly toward each other. On the other hand,

Within subjecis .51 | the concepts descriptive of this stimulus move in a such way s to maintain
::::::: s ?g; : T:: ﬁ': ; e 8 .}'}q'ﬁi{r initinl distances from it and “things I like," indicating an absence of
Stimulus » Exposure 557 1 557 574 oz M iimi““ change.
Siimulus » Order 25.78 | WIR 2657 M H- In contrast to the more typical mere exposure methodology that assesses
Stimulus = Time x Exposure 26 i 26 26 B ' : | ‘dhanges in recognition, the spatial model enables us to assess cognitive
Stimulus » Time x Onjes 3.68 ! e 30 05 51’ changes that do not involve conscious recognition. In addition, a spatial
Stimulus » Exposare x Ovder 08 ' 0 . 78 ﬁ-_i'  nodel offers a simultaneous view of cognition and affect, instead of locking
SMIEI;::‘ -" 1:-" ﬂ:m - L = — ou v E at them separately. In the experiment reported here, spatial data provide a
Covariste A4 1 4 a5 70 simple and readily interpretable illustration af the changes that oceurred.
Errot 139.73 144 n ' The stimuli employed here were selected to differ in their complexity and
Fouipee. subjects responded to the two stimuli differently: The mere exposure effect

3 Dedpr w order im which subyroti saw stimili in wewting phase

is not found for the more complex stimulus. Although exposure led to
i incrensed liking of the simple stimulus (stimulus 2), no evidence of any
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accompanying cognitive change was found. Hence, for the simple 5timu1u1;l"._!' I
these results support Zajonc's contention that affective change can oeeur in -
the absence of cognition. But why did we find no evidence for any furmol
proceasing (affective or cognitive) for the complex stimulus? «r

Zajonc (1968) differentinted sensation from cognition. Cognition requl.ru
transformation of sensory inputs (information), whereas sensation is con-"
cerned with the energy value of inputs. It is possible that the sensing of s
complex stimulus (or, possibly, our complex stimulus) is a more difficult task,:
and this may account for the differences found between the stimuli. To test
this, future research would need to determine the sensory threshaeld ﬁx
stimuli that differ in complexity,

Could our failure to find any evidence of cognitive processing be due to l:hg
inadequacy of the spatial model, rather than to the absence of cognitive
processing? In any study, failure to find a particular effect could be due tg -
the research methods emplayed, including the measurement instruments -
used. But the spatial model has been successful in detecting cognitive change © |
in other contexts (e.g., Neuendorf et al., 1987; Woelfel, Barnett, Pruzek, & *
Zimmelman, 1889; Woelfel et al., 1980), and with stimuli similar in complex- ..
ity to those employed here. In addition, the model does find evidence of !
affective change. Clear trajectories are found, with dimensional structurss
that are simple and reliable. Thus there is no plausible support for the ides .
that the results are somehow an artifact of the spatial methodology. 5 -

Our results have important implications for communication. If incoming's,
sensations can be affectively processed without the intervention of :ng'mti.un,,f i
then, for some Ltopies, cognitively structured persuasion campaigns may. ht, n i
doomed to failure (Zajone, 1880, p. 157). Furthermore, the general methqqh ]
ology used in assessing aititude change typically relies upon questions ﬂu;ﬁ
require cognitive operations by the respondent, However, feeling-based nﬂ‘iﬂ] i
tudes assessed by cognitive methods do not seem to be predietive of behaviop, '?1
because the foeling, not the thought, is what links the attitude to action tm;i'
Petty, Rennier, & Cacioppo, 1987). Thus communication scientists need to 5
differentinte messages and stimuli in the degree to which they have affe:ﬁwif_?' i
versus cognitive effects. Asking for a “rational” accounting for an opinion that © |
is alfectively based does not disclose reasons that could be used to change it.

I-

3

Notes

1. This erticle is & revised version of m paper presented at the convention of the
International Communication Association, Chicago, May 1986. Requests for reprints
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| should be addressed to Edward L, Fink, Department of Speech Communication, 1148
: Tawes Fine Arts Building, University of Maryland, College Park, MD 20742-1221. We
. wigh to thank T, J. Aylward, G, A, Barnett, T. J. Carr, J. Goldberg, J. Hillman, M. M.

Miller, G. Weiss, J. Cappadonua, and K. Thomas for comments and assistance in

" parrying out this research. This research was nssisted by an Undergraduate Research
© Grent awarded by the University of Maryland to Jennifer L. Monahan, funds provided
" by the Center for Research in Public Communication at the University of Maryland,
. and support from the University of Maryland Computer Center,

2, Although the goal of many of the studies supporting the “affect without

. cognition” argument is to degrade recognition to chanee level, this goal is typically not

schieved. Rather, although the correlation between exposure and recognition is quite
small, it is usually greater than zero (see, e.g., Wilson, 1975, as cited in Zajonc, 1980;

. W.R. Wilson, 19781

4. AsOsgood, Suci, and Tannenbaum (1857) have noted, words have an evaluative
or affective aspect. In our model, change in the affective or evaluative aspect of a
concept appears as the change in the concept's distance Lo “things | like” and “good.”
Any nonafTective change appears us the independent change in the concept's relation

, to descriptive words. In other words, the component of change in a concept's location
that is not along the vector joining it to an affective term must be due to other than
affective change.

4 A pilot study was needed to select experimental stimuli and to provide conespts
gssociated with them. Our stimuli are computer-drawn pictures. Subjects were 50
undergraduste students enrolled in interpersonal communication courses at the
University of Maryland. Subjects were ssked to list thoughts that came to mind while
looking at the stimuli. These lists were used to discover what terms the subjects used

. todefine each picture. Next, the subjects used magnitude-estimation scales to rate the
- pictures far complexity and other attributes. Cognitive change is most easy to ascertain
. If there is agreement among subjects for the labels to be used to describe each

'experimental stimulus, Given this consideration, the eriteria used to select the stimuli
-were as follows: First, the average number of responses generated per person for each

L etimulus should be low, Second, one or two concepts should aceount for & large

" parcentage of the responses gonerated. Third, the percentage of people not providing
* 4 response for each stimulus should be small. The stimuli in Figure 2 meet these

o eriteris,

¥ B Innddition to these 163 subjects In the two experimental exposure conditions,

' 29 subjects were exposed to films that were the same aa the oxperimental films except
" that neither critical stimulus sppeared. The results obtained from these subjects will
*beused to help assess the valldity and relinbility of the distance judgments,

6, We had intended to use six exposuren for each stimulus, However, because of

.-E-in editing error the film for stimulus 1 has seven presentations of stimulus 1. This

‘was the film used in the pllot study sequence and the experimental sequence. The
‘results from the pilot study indicate thal seven exposures of the complex stimulus and

six exposures of the simple stimulus maintained recognition at or near chance level.

7. The term “quasi-sensory communication” is taken from McBain, Fox, Kimura,
Nakanishi, and Tirado (19701,

&, Due to problems with the micro-dissolve Liming unii, one group was exposed
to the eritical stimulus slide during the rating period for 3 to 4 sec instead of 1.5 sec.
This group's results were compared to those of a group that followed the same
procedures. We found that the mean recognition and affect responses of these two
groups did not differ significantly, and we decided not to eliminale any respondents
due to this timing error.
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8. Evidence for the reliability of the affective judgments is also shown by the high
correlation between the liking of & concept and the “goodness” of that concept: The
transformed distance between stimulus 1 and “things [ like" correlates .90 with the
transformed distance between stimulus 1 and “good”; the analogous correlation for
stimulus 2 is 86.

10. The ratings were done by two independent coders, and Lhe ratings wers
summed to produce an sccuracy score. For the three stimuli, the Spearman-Brown
prophecy formula estimated reliabilities ranging from 738 to 855,

11. We are relying on statistical controls to eliminate any efTects due to recognition.
Evidence from previous studies indicates that statistical controls yield the same results
thal experimental controls do isee, e.g., Zajone, 1980).

12 In addition to the two real dimensiona, each of the two spaces also contains an
imaginary dimension (see Woelfel & Fink, 1880),

13, Beeause in this study liking and goodness are #o highly correlated (see note 9,
iF we had used “good” as the indicator for affect the results would have been extremely
similar,
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