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Recent research has suggested that the motor processes elicited by
upper arm isometric flexion and extension can subtly influence
attitudes. Specifically, ideographs evaluatively categorized while
performing isometric upber arm flexion were subsequently pre-
Jerred. to ideographs evaluatively categorized while performing
isometric upper arm extension. The present research sought to
replicate this attitudinal effect with semantic séimuli axd to
examine o theoretical boundary condition posited by the elabo-
ration likelihood model (ELM). Subjects categorized either neu-
trel words er pronounceable nonwords while adopting the
isometric positions. Results indicated that motor processes influ-
enced subsequent attitudes toward stimuli with few associations
(i.e., nonrwords) more than toward stimuli with many associa-
tions in memory (i.e., familiar words). These resulls are consis-
tent with a growing literature on the possible influence of
nondeclaraiive (e.g., procedural) knowledge on atiitudes.

Research has demonstrated that motor processes can
subtly influence attitude formation and change
(Riskind, 1984, Strack, Martn, & Stepper, 1988; Wells &
Petty, 1980). One novel motor process identified in recent
research {Cacioppo, Priester, & Berntson, 1993) is the
isometric flexion and extension associated with ap-
proach or withdrawal, Cacioppo etal. {1898) found that
ideographs viewed during upper arm flexion were sub-
sequently preferred to ideographs viewed during upper
arm extension. Flexion or extension per se was insuffi-
cient for the attitudinal effects, however. Rathey, it was
only when these motor processes occurred in conjunc-
ton with evaluative processing of the target stimuli that
arm flexion and extension had attitudinal effects. Fur-
thermore, subjects were unable to articulate the relation-

ship between these motor processes and attitudes, sug-
gestng that the effect could not be explained in terms of
on-line inferences (e.g., self-perception processes) or
memory-based heuristics {e.g., “I like things toward
which [ smile”). This feature distinguishes the attitndinal
effects of arm flexion and extension from those of other
motor processes (e.g., facial expressions, posture; Laird
8 Bresler, 1992) and mood-based processes { e.g., moods
instigated by the weather; Schwartz & Clore, 1983).
One explanation for the attitudinal effects of arm
flexion and extension is in terms of higher order
Pavlovian conditioning (Rescorla & Wagner, 1972;
Wagner & Brandon, 1989). For instance, in the flexor-
withdrawal reflex to nociceptive stimuli, arm extension
tends to be temporarily coupled with the onset of the
unconditioned aversive stimulus, and arm flexion tends
to be associated with its offset—conditioning contingen-
cies that foster aversive conditioning (onset of pain) to
arm extension and positive conditioning (relief of pain)
with flexion. In retrieving a desirable stimulus, arm flex-
ion rather than extension is again more closely coupled
temporally to the acquisition or consumption of a de-
sired object or positive goal. Of course, arm flexion and
extension are associated with a wide variety of other
stimuli and actions as well. Evaluative contexts, there-
fore, may serve as a discriminative stimulas for the
operation of these contingencies. Given the frequency
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of these associations and the potential for classical
conditioning to influence knowledge representations
without much cognitive mediation, Cacioppo et al.
{1998) speculated that these contingencies may have
the properties of nondeclarative (e.g., procedural)
Memory.

The aims of the present stady were twofold. First, we
sought to replicate conceptually the attitudinal effects of
arm flexion and extension using semantic rather than
pictorial stimuli (nonwords rather than ideographs).
Proponents of hemispheric specialization, who note
the preferential role of the left (“verbal”) hemisphere in
language processing and the right (“nonverbal”) hemi-
sphere in spadal processing (Dovle, Ornstein, & Galin,
1974; Galin & Orunstein, 1872), might question whether
these contingencies would operate only when evaluating
pictorial or spatial stimuli {e.g., ideographs) and not
when evaluating semantic but comparably nonassocia-
tive letter groupings (e.g., pronounceable nonwords).
One counterargument to this is that other motor pro-
cesses {e.g., smiling) have been found to influence atg-
tades toward semantic stimuli. As noted earlier, however,
the attitudinal effects of these motor processes are more
verbalizable.

Second, we sought to test a boundary condition for
the effect posited, for instance, by the elaboradon likel-
hood model {(ELM; Petty & Cacioppo, 1981, 1986). Ac-
cording to the ELM, conditioning processes are more
potent determinants of attitudes under conditions of low
than high elaboration likelihood. This prediction is in
accord with classical conditioning research and theory
in animal learning, which shows that the efficacy of
conditioning is diminished by preexposure to condi-
tioned stimuli (Rescorla & Wagner, 1972). Ina test of this
prediction in the area of human attitudes, Cacioppo,
Marshall-Goodell, Tassinary, and Petty (1992) paired
words or nonwords with mild electric shock. Results
confirmed that these pairings were a more powerful
determinant of attitudes toward nonwords (nonassocia-
tive stimuli) than neutral words (associative stimuli; see
also, Stuart, Shimp, & Engle, 1987). In the presentstudy,
neutral words and pronounceable nonwerds served as
the attitudinal stmuli, and isometric arm flexion and
extension served as the primary independent variable.
The words and nonwords were modeled after the set
used by Cacioppo etal. (1992). The words and noniwords
were matched in terms of their valence and structural
features but differed in terms of the semantic informa-
tion individuals were likely to have acquired about each.
If classical conditoning is underlying the attitudinal
effects of arm flexion and extension, then these effects
should be more evident when nonwords rather than
words served as the experimental sdmuli.

METHOD
Subjects and Design

A total of 22 students enrolled in introductory psy-
chology participated for partial course credit. Subjects
were assignied to the cells of a 2 (somatic activation:
isometric arm flexion versus isometric arm extension) X
2 (attitude stimulus: nonwords versus words) X 2 (activa-
tion order: flexion versus extension first) factorial design
in which the first factor was manipulated within subjects.

Experimental Stimul

The experimental stimuli were 24 six-letter words and
24 six-letter structurally similar, highly regular, and pro-
nounceable nonwords constructed from these words
(i.e., anagrams). The conswuction of the nonwords (one
nonword per word) was constrained such that the letters
m each anagram were consistent with single-letter, bi-
gram, and trigram frequencies established by Kucera
and Francis (1967) for familiar English words. The non-
words/words used in the present experiment were ceglan/
glance, primet/bermit, fering/finger, inmear/remain, tasmer/
stream, begrid/bridge, sarone/reason, sartil/irails, werans/
enswer, raques/square, itriwen/winter, suriel/result, theber/
breath, nagred/garden, rapley/player, tapeni/patent, namout/
amount, plemis/simple, praeds/shread, vretal/iravel, tommen/
moment, trubet/butter, geenin/engine, and plicen/pencil. Pilot
testing was conducted on these nonwords and words,
and it confirmed that they were rated comparably and
neutrally; mean ratings for each stimulus fell between 5
and 7 on an 11-point bipolar attitude rating scale (an-
chored by Very unpleasant and Very pleasant). Because the
words were familiar and the nonwords were unfamiliar,
the latter stimuli may evoke more competing responses
(e.g., pronunciations). Competing responses toward the
stimuli, however, should make it more difficult to re-
member or change attitudes toward the stimuli and thus
should work against the experimental hypothesis.

Each subject was exposed to either words or non-
words. The experimenter randomly selected, ordered,
and presented 12 stimuli during isometric arm flexion,
and the remaining 12 stimuli were randomly ordered
and presented during isometric arm extension. These
randomization procedures were performed for each
subject.

Procedure

Subjects were tested individually. Each subject was
seated in a chair approximately 41 cm in heightin front
of a stationary bar approximately 55 cm in height. The
experimenter sat next to the subject. In the flexion
condition, subjects were instructed to place their palms
facing upward on the bottom of the bar, to lift lightly so
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that they felt a moderate tension in their arms, and to
maintain this tension untl instructed to stop. In the
extension condition, subjects were instructed to place
their paims facing downward on the bar, to press lightly
so that they felt a moderate tension in their arms, and to
maintain this tension until instructed to stop. In both
conditions, subjects were seated such that their upper
arms were perpendicular to the floor, their forearms
were parallel to the floor, and only their palms touched
the bar. Subjects were further instructed that they would
be viewing English (i.e., word) or foreign (i.e., nonword)
words. Subjects were additionally informed that they did
not have to proncunce the words but, rather, that

Iwill show you a series of English [foreign] words. Iwant
you to look at each word and simply tell me whether you
like or dislike the word. Obviously, there are no right or
wrong answers. However you feel about the word is fine.
Atno pointin this experiment will you be asked to justify
any of your answers.

Each stimulus was held in front of the subjects untl it
was categorized as liked or disliked.’ A 5-min rest period
separated arm flexion and extension.

After completion of the flexion and extension task,
the preferences that developed toward the stimuli were
assessed. Subjects were taken to a table on which were
six trays arranged in a row. The trays were labeled, from
left to right, as follows: extremely unpleasant, very unpleas-
ant, unpleasani, pleasant, very pleasant, extremely pleasant.
The subjects were given a deck of 24 cards identical in
size and appearance to the cards used during the isomet
ric portion of the experiment. The cards were ordered
randoraly within this deck. Subjects were instructed to
sort the cards into the appropriate trays based on how
they felt about each word. The experimenter addition-
ally stipulated that each tray should contain exactly 4
cards when the subject had finished. Subjects were al-
lowed to spread the cards across the table in front of the
trays while performing this task. The experimenter was
not presentwhile the subjects completed this preference
assessment.

In prior research, subjects completed measures de-
signed to assess the difficulty, enjoyment, and effort
associated with each of the isomewic manipulations at
this time during the experiment (Cacioppo etal., 1993).
Because no differences emerged in these measures (or
in an experiment contrasting muscular contraction with
relaxation) that could account for the atitude data, the
measures were not included in the present experiment.
Instead, subjects completed a memory task in which they
were asked to match each attitude stimnulus with the
isometric condition during which they were shown the
stimulus. Subjects were given a single sheet of paper on
which the 24 stimuli were listed one to a row on the left
side of the page. To the right of the stimuli appeared wo

columns marked first and second exercise. Subjectswere
mstructed to mark during which exercise they were first
exposed to each of the 24 words. Afterward, subjects
were debriefed and excused.

Data Reduction

As In previous research, the subjects’ responses to the
preference ranking (i.e., attitude assessment) task served
as the major dependent variable. The six categories into
which the subjects sorted the stimuli were assigned nu-
meric values ranging from -3 (Extremely unpleasani) to 3
(Extremsly pleasanty. The preference measure was then
calculated on a subject-by-subject basis to reflect the
difference between the mean rating of 12 stimuli associ-
ated with isometric arm flexion and the mean rating of
the 12 stimuli associated with isometric arm extension,
Due to the nature of the preference ranking task, the
mean ratings within subjects of stimuli associated with
isometric arm flexion and extension were equal in ex-
tremity but opposite in sign. The difference score, calcu-
lated for each subject, represents the relative preference
of stimuli associated with the activation of arm flexors
(i.e., mean flexor rating minus mean extensor rating).
Thus, if a subject categorized the 24 stimuli randomly
across the six preference ratings, the difference score
would be zero; if a subject categorized all 12 of the stimuli
associated with isometric flexion in the bottom three
preference rankings (i.e., unpleasant) and hence all 12
of the stimuli associated with isometric extension in the
top three preference rankings, the difference score would
be —4; and if a subject categorized all 12 of the stimuli
associated with iscmetric extension in the bottom three
preference rankings (and, consequenty, all 12 of the
stimuli associated with isometric flexion in the top three
preference rankings), the difference score would be 4.
Consequently, (a) a ¢ test to determine whether the
differenice score is larger for nonwords than words tests
the hypothesis that motor processes influence attitude
formation toward nonassociative more than associative
stimuli, {b) & ¢ test to determine whether the difference
score for the nonwords differs significantly from zero
represents a conceptual replication of the motor pro-
cesses effect on attitude formation, and {c} a 7 test to
determine whether the difference score for words de-
parts significantly from zero tests whether motor process-
es influence associative stimuli.”

Finaily, the memory task was scored in terms of the
percentage of stimuli correctly matched to the activity
during which the stimuli were presented.

RESULTS®

Our primary hypothesis was that the attitudinal pref
erences developed as a function of upper arm flexion
and extension would be greater for nonwords than
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Figure1 Attitude preference as a function of stimulus type.

words. As expected, analyses revealed that the mean
difference score for the nonwords (M= +.30) was greater
than the mean difference score for the words (M=-.11),
H(21y =2.57, p< .02,

The second hypothesis was that the mean difference
score associated with the nonwords would differ from
zero, thus replicating previous findings that used Chi-
nese ideographs as the target stimuli. Analysis of the
difference scores for the nonword conditions revealed
that, as predicted, the difference score was sigmficantly
greater than zero, #{10) = 2.97, p< .01, Also as expected,
analysis of the difference scores for the word conditions
revealed no statistically significant deviation from zero,
H(10) > -1, ns (see Figure 1.

Finally, analyses of the memory task revealed that the
mean percentage of correctly identified stirnuli for the
nonwords (M= .53} did not differ statistically from the
mean percentage of correctly identified stimuli for the
words (M=.55), {19} < 1. Thus the attitudinal effects of
motor processes were more evident for nonwords than
words despite the fact that subjects were equally unlikely
to be able to recall the conditions under which they were
exposed to each type of stimuli.

DISCUSSION

Veridical evaluations of objects and events in the
world are so central to survival that all species have
biological mechanisms for approaching, acquiring, or
ingesting certain classes of stimuli; for withdrawing from,
avoiding, or rejecting others; and for constructing gen-

eral and enduring response dispositions toward classes
of stimuli {Cacioppo, Petty, & Berntson, 1991; Martin &
Levey, 1978). Indeed, these mechanismsare represented
at all levels of the central nervous system, including the
most primitive (Bernwson, Boysen, & Cacioppo, 1993).
Attitudes and evaluative predispositions free individuals
from the burdens of considering the details of all rele-
vantinformation each time a stimulus is encountered or
a choice is required (e.g., Blascovich et al,, 1983; Fazio,
Blascovich, & Driscoll, 1992). Although it has been sug-
gested previously that attitudes and the knowledge on
which these attitudes are based are stored separately in
memory (e.g., Lingle & Ostrom, 1981}, a newer perspec-
tive is the notion that the knowledge on which attitudes
are based may be nondeclarative and may involve motor
processes whose links to attitedes cannot be verbalized
by subjects {see Cacioppo etal.,, 1992, 1993}, By demon-
strating that the attitudinal effects of arm flexion and
extension are not limited to pictorial stimuli (or spatial
processing), the results from the present study provide
farther evidence for the possible innfluence of nondecla-
rative knowledge on attitudes.

The ELM posits that individuals in a complex world
do nothave the motivation or the ability to think exhaus-
tively about each stimulus they encounter, nor do they
have the luxury or the inclination to ignore them all
Thus the model posits that people are neither universally
thoughtful nor invariantly mindless when forming or
modifying an attitude. Initially, the emphasis in research
on the ELM was on identifying the conditions thatled
to attitude change through the central route (e.g.,
Cacioppo & Petty, 1979, 1985; Cacioppo, Petty, & Morris,
1983; Petty & Cacioppo, 1977, 1979; Petty, Wells, &
Brock, 1976) and the situational and dispositional fac-
tors that moderated the central versus the peripheral
route (e.g., Cacioppo, Petty, Kao, & Rodriguez, 1986;
Petty & Cacioppo, 1984; Petty, Cacioppo, & Goldman,
1981; Petty, Cacloppo, & Schumann, 1983). The nextset
of studies sought to examine the differential conse-
quences of attitudes that were marked by similar verbal
expressions but, nevertheless, resulted from different
routes to persuasion. Thus studies showed that attitudes
derived through the central route were more enduring,
more resistant to counterpersuasion, and more predic-
tive of behavior than attitudes derived through the peri-
pheral route {e.g., Cacioppo et al., 1986, Experiment 2;
Haugtvedt & Petty, 1992; Leippe & Elkin, 1987; Petty et al.,
1983; Sivacek & Crano, 1982; for « review, see Petty &
Cacioppo, 1986).

The peripheral route is interesting in its own right,
however, because many attitudes develop or change with-
out the benefits of the individual carefully scrutinizing
all the information bearing on the merits of the innu-
merable attitude stimmuli to which they are exposed each
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day. Rudimentary attitude influences such as mere expo-
sure can oCcur even in situations in which people are not
aware of being exposed to the stimulus (Kunst-Wilson &
Zajonc, 1980; Wilson, 1979) and operate more strongly
on nomnasscciative than associative stirnuli (Harrison,
1977}, as well as when the ability to process the target
stmulus s low (Bornstein & D’Agostino, 1992). Simi-
larly, classical conditioning can be a powerful determi-
nant of attitudes, particularly when subjects are
unwilling or unable to engage in issue-relevant thinking
(Cacioppo et al.,, 1992; Stuart et 2, 1987). Thus Ca-
cloppo etal. (1992) demonstrated that aversive classical
conditioning was z more powerful determinant of atti-
tudes toward nonwords than neutral words; Fiske,
Kinder, and Larter (1983) found that people who had
low knowledge about politics were more likely to use
simple cues in rendering judgments about an obscure
country than people who had high political knowledge;
and Srull (1983) reported that the credibility of state-
ments about a product increased more with famifiarity
(repetition) for subjects who were not knowledgeable
about a product than for subjects who were knowledge-
able about the product. And as hypothesized, the effect
of motor processes on attitude formation was greater for
nonassociative than associative stimuii.

The attitudinal effects of arm flexion and extension
appear to be small. Howeves, if motion affects attitudes,
as this research suggests, the effect in real life may be
small, but the pointis not. It would mean that thereisa
conmection between biology and social thinking thathas
not been recognized and that is empowered when indi-
viduals know little about a stimulus. 1t would intimate
that there is more underlying the formation of attitudes
than declarative knowledge. And because subjects ap-
pear to be unaware of the actual attitudinal effects ofarm
flexion or extension (see Cacioppo et al, 1993}, it is
unlikely that an individual being aware of their arm
flexion or arm extension would result in the kind of
correction processes that have been found in research
on mood (Schwartz & Clore, 1983). Finally, the impor-
tance of these effects may not siem from the magnitude
of the immediate attitude change they produce butfrom
the subtde bias they engender in how an individual feels
about a stirmulos, The inidal positive reactions engen-
dered by upper arm flexion, for instance, may influence
and guide subsequent interactions with a wide variety of
novel stimuli, ranging from strangers one encounters at
social gatherings to niew food products that individuals
might sample in grocery stores.

NOTES

1. As in prior research, no significant differences in the like/dislike
judgments were predicted or observed (Cacioppo et al,, 1993). Sub-
jects were instructed to provide the like/dislike judgment to ensure

that evaluative processing was engaged when subjects attended to the
attitude stimuli. In the absence of this evaluative processing, ro motor
processes effect would be predicted (Cacicppo et al,, 1993).

2. We report the data in terms of difference scores because this
resembles the choices people must make when selecting between
mutually exclusive response alternatives (e.g., elections, durable con-
sumer products). It shoukd be noted, however, that given the type of
stimulus (words vs. nonwords) was manipulated between subjects and
that subjects were required to place an equal number of stiruli in each
rating bin, analyzing the raw scores using flexion versus extension as a
within-subjects factor vields exactly the same results as analyzing differ-
ence scores.

3. The difference score was subjected to a preliminary 2 (attitude
stimulus) X 2 {activation order) ANOVA. Neither the main effect for
activation order nor the Activation Order x Attitude Stimulus interac-
tion was significant. Therefore, the analyses reported in the text were
conducted pooling across order.

REFERENCES

Berntson, G. G., Boysen, 8. T., & Cacioppo, ]. T. (1993). Neurobehav-
ioral organization and the cardinal principle of evaluative biva-
lence. Annals of the New York Academy of Sciences, 702, 75-102,

Blascovich, |, Ernst, |. M., Tomaka, ]., Kelsey, R. M., Salomon, XK. L., &
Fazio, R. H. (1983). Attitude accessibility as a moderator of auto-
nomic reactivity during decision making. Journal of Personality and
Social Psychology, 64, 165-176.

Bornstein, R F, & D’Agostino, P. R. (1992). Stimulus recognition and
the mere exposure effect. Journal of Personality and Social Psychology,
63, 545-552.

Cacioppo, . T., Marshali-Goodell, B. S, Tassinary, L. G., & Petty, R. E.
(1992). Rudimentary determinants of attitudes: Classical condi-
tioning is more effective when prior knowledge about the attitude
stimulus is low than high. journal of Experimenial Social Psychology, 28,
207-233.

Cacioppo, J. T., & Petty, R. E. (1979}, Effects of message repettion and
position on cognitive response, recall, and persuasion. Journal of
Personality and Social Psychology, 37, 97-109.

Cacioppo, J. T, & Petty, R. E. (1989), Effects of message repetition on
argumentprocessing, recall, and persuasion. Basic and Applied Social
Psychology, 10, 3-12.

Cacioppo, ]. T.; Petty, R. £, & Berntson, G. G. (1991). Persuasion. In
R. Dulbecco (Ed.), Ercyclopedia of human biology (pp. 799-810).
Orlando, FL: Academic Press.

Cacioppo, J. T., Petty, R. E., Kao, C. F., & Rodriguez, R. (1986). Central
and peripheral routes to persuasion: An individual difference per-
spective. Journal of Personalily and Social Psychology, 51, 1032-1043.

Cacioppo, J. T., Petty, R, E., & Morris, K. J. {1983). Effects of need for
cognition on message evaluation, recall, and persuasion. journal of
Personality and Social Psychology, 45, 805-818.

Cacioppo, J. T., Priester, ]. R., & Berntson, G. G. (1993). Rudimentary
determinants of attitudes II: Arm flexion and extension have dif-
ferential effects on attitudes. Journal of Personality and Social Psychol
ogy, 65, 5-117.

Doyle, I. C., Ornstein, R. E., & Galin, D. (1974). Lateral specialization
of cognitive mode: II. EEG frequency analysis. Psychophysiology, 11,
567-578.

Fazio, R. H,, Blascovich, J., & Driscoll, D. (1992). On the functionality
value of attitudes: The influence of accessible attitudes upon the
ease and quality of decision making. Persorality and Social Psychology
Bulletin, 18, 388-401.

Fiske, 8. T., Kinder, D. R., & Larter, W. M. (1983). The novice and the
expert: Knowledge-based strategies in political cognition. Journal of
Experimental Secial Psyckology, 19, 381-400.

Galin, D., & Ornstein, R. E. (1972). Lateral specialization of cognitive
mode: An EEG study. Psychophysiology, 9, 412-418.

Harrison, A. A. (1977). Mere exposure. In L. Berkowitz (Ed.), Advances
in experimental social psychology (Vol. 10, pp. 40-85). San Diego:
Academic Press.

Haugtveds, C. P, & Petty, R. E. (1992). Personality and persuasion:
Need for cognition moderates the persistence and resistance of

Material may be protected by copyright law (Title 17, U.S. Code)




Priester er al. / MOTOR PROCESSES AND ATTITUDES 447

attitude changes. Journal of Personality and Social Psychology, 63,
308-319.

Rucera, H., & Francis, W. N. (1967). Gomputational anabysis of, present-day
American English. Providence, RI: Brown University Press,

Runst-Wilson, W. R,, & Zajomc, R. B. {1980). Affective discrimination
of stimuli that cannot be recognized. Scisnce, 267, 557-558,

Laird,J. D., & Bresler, C. (1992). The process of emotional experience:
A self-perception theory. In M. S. Clard {Ed.), Review of ‘personality
and social psychology (Vol. 13, pp. 21%-2%4). Newbury Park, CA: Sage,

Leippe, M. R, & Elkin, R. A {1987). When motives clash: Issue
involvement and response involvement as determinants of persua-
sion. Journal of Personality and Social Psychology, 52, 269-278.

Lingle, J. H.,, & Ostrom, T. M. (1981). Principles of memory and
cognition in attitude formation. In R. E. Petty, T. M. Ostrom, & T. C,

rock (Bds.), Cogniifve responses in persuasion {pp. 399-420).
Hilisdale, NJ: Lawrence Erlbaum.

Martin, L, & Levey, A. B. (1978). Evaluative conditioning. Advances in
Behavior Rasearch and Therapy, 1, 57-102.

Petty, R. E., & Cacioppo, J. T. (1977). Forewarning, cognitive respond-
ing, and resistance to persuasion. Journal of Personality and Social
Psychology, 35, 645-655.

Peuy, R E, & Cacioppo, |. T. (1979). Issue involvement can increase
or decrease persuasion by enhancing message-relevant cognitive
responses. Journal of Personality and Social Psychology, 37, 1915-1928,

Petty,R. E., & Cacioppo, ]. T. (1981). Attitudes and persuasion: Classic and
contemporary approackes. Dubuque, IA: Brown,

Petty, R. K., & Capcioppo, J. T. (1984). The effects of involvement on
responses to argument quantity and quality: Central and peripheral
routes to persuasion. Journal of Personality and Sociai Psychology, 46,
69-81.

Petty, R. K., & Cacloppo, J. T. (1986). Communication and persuasion:
Central and peripheral routes to aititude change. New York: Springer-
Veslag,

Petty, R. UE, Cacioppo, . T., & Goldman, R. (1981). Personal involve-
ment as a determinant of argument-based persuasion. Journal of
Personality and Social Psychology, 41, 847-855.

Petty, R. K., Cacioppo, |. T., & Schumann, D. W. (1983). Central and
peripheral routes to advertising effectiveness: The moderating role
of involverment. journal of Consumer Research, 10, 135-146,

Petty, R. E., Wells, G. L., & Brock, T. C. (1976). Distraction can enhance
or reduce yielding to propaganda: Thought disruption versus effort
Jjustification. Journal of Personality and Social Psychology, 34, 874-884.

Rescorla, R. A., & Wagner, A. R. ( 19725 A theory of Paviovian condi-
tioning: Variations in the effectiveness of reinforcement and non-
reinforcement. In A. H. Black & W. &, Prokasy (Eds.), Classical
conditioning II: Current vesearch and theory (pp. 064-89). New York:
Appleton-Century-Crofts.

Riskind, J. H. (1984). They stoop to conguer: Guiding and self-
regulatory functions of physical posture after success and failure.
Journal of Personality and Social Psychology, 47, 479-493,

Schwartz, N,, & Clore, G. L. {1983). Mocd, misattribution, and judg-
ments of well-being: Informative and directive functions of affective
states, Journal of Personality and Social Psychology, 45, 513-523.

Sivacek, ., & Crano, W. D. (1982). Vested interest as a moderator of
attitude-behavior consistency. Journalof Personality and Social Psychol-
ogy, 43, 210-221.

Srull, T. K. (188%). The role of prior knowledge in the acquisition,
retention, and use of new information. Advances in Consumer Re
search, 10, 520-595,

Strack, K, Martin, L., & Stepper, §. (1988). Inhibiting and facilitating
conditions of the human smile: A non-obtrusive test of the facial-
feedback hypothesis. Journal of Personality and Secial Psychology, 53,
768777

Stuart, E.W.,,Shimp, T. A., &En gle, R.'W. (1987). Classical conditioning
of consurner attitudes: Four experiments in an advertisin g context.
Journal of Consumer Research, 14, 334-349,

Wagner, A. R., & Brandon, S. E. (1989). Evolution of a structured
connectionist model of Pavliovian condition (AESOP}. In S. B. Klein
& R. Mowrer (Eds.), Contemporary learning theories: Pavlovian condi-
tioning and the status of reditional learning theory (pp. 149-189).
Hillsdale, NJ: Lawrence Eribaum.

Wells, G. L., & Petty, R. E. (1980). The effects of overt head movement
on persuasion: Compatible and incompatible responses. Basic and
Applied Social Psychology, 1, 219-230.

Wilson, W. R. (1979). Feeling more than we can know: Exposureeffects
without learning. Journal of Personality and Social Psychology, 37,
811-821.

Received April 21, 1994
Revision accepted January 17, 1995

Material may be protected by copyright law (Title 17, U.S. Code)






