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Relationship Between Attitudes and Evaluative Space: A Critical Review,
With Emphasis on the Separability of Positive and Negative Substrates

John T. Cacioppo and Gary G. Berntson

Evaluative processes refer to'the operaticns by which organisms discriminate threatening from nur-
turant environments. Low activation of positive and negative evaluative processes by a stimuius
reflects neutrality. whereas high activation of such processes reflects maximal conflict. Attitudes. an
important class of manifestations of evaluative processes, have traditionally been conceptualized as
falling along a bipolar dimension. and the positive and negative evaluative processes underlying atti-
tudes have been conceptualized as being reciprocally activated, making the bipolar rating scale the
measure of choice. Research is reviewed suggesting that this bipolar dimension is insufficient to
portray comprehensively positive and negative evaluative processes and that the question is not
whether such processes are reciprocally activated but under what conditions they are reciprocally.

- nonreciprecally, or independently activated.

In The Philosophy of Phvsical Science, Sir Arthur Eddington
(1939: cited in R: F. Green & Goldfried. 1965) described a hy-
pothetical scientist who sought 1o determine the size of the var-
ious fish in the sea. The scientist began by weaving a 2-in. mesh
net and setting sail across the seas, repeatedly sampling catches
and carefully measuring. recording. and analyzing the results of
each catch. After extensive sampling. the scientist concluded

“that there were no fish smaller than 2 in. in the sea. The moral

of Sir Eddington’s analogy is twofold. First. scientific instru-
ments are shaped Ly a developer’s implicit theory of the phe-
nomena to be investigated. The scientist in Sir Eddington’s
analogy began with a notion that fish in the sea were sizable.
and the construction of the 2-in. mesh net reflected this nouon.
Second and relatediy. scientific instruments. once developed.
shape data and theory in ways more fundamental than are often
appreciated. Thus, the scientist in Sir Eddington’s analogy
found support for the initial notion of what constituted a fish.
and the scientist’s observations predisposed subsequent investi-
gators to think aboui fish 1n the same way.

Like Sir Eddingion’s hypothetical scientist. social scientists
have carefully investigated factors and modeled processes by
which attitudes are formed and changed.' By attitudes. we mean
general and enduring favorable or unfavorabie feelings about.
evaluative categorizauons of. and action predispositions toward
stimuli (e.g.. see Cacioppo. Petty, & Berntson. 1991: Thurstone.
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1928: Zanna & Rempel, 1988). The attitude measures mqstyof- 3
ten used—bipolar rating scales—reflect an assumption un-
derlying the study of attitudes since Thurstone (1928, 1931): An
attitude is reducible to the net difference between the positive
and negative valent processes aroused by a stimulus (Allport.
1935: R. F. Green & Goldfried, 1965: Thurstone, 1931). This
assumption can be expressed as three key principles: (a) An at-
titude is a joint function of positively and negatively valent acti-
vation functions (principle of evaluative activation); (b) posi-
tively and negatively valent activation functions have generally
opposing effects on an attitude (principle of opposing evaluative
actions): and (c) positively and negatively valent activation func-
tions are reciprocally controlled (principle of reciprocal evalu-
ative activation). The third of these principies was an important
starting point that simplified the measurement of attitudes.
People’s feelings about an object. person, or issue can range any-
where between two endpoints: maximally positive (and mini-
mally negative) to maximally negative (and minimally positive).
By assuming that positive and negative evaluative processes are
reciprocally controlled. these endpoints can be placed on a sin-
gle (bipolar) continuum, and attitudes can be measured along
this continuum or vector. The conceptualization of attitudes as

-falling along a positive~negative continuum aiso fits well with

the behavioral dispositions of approach-withdrawal. Accord-
ingly. some early attitude theorists working during the heyday of
behaviorism defined attitudes as nothing more than a bivalent
action disposition toward a stimulus (e.g.. Doob, 1947). With
the advent ofthe cognitive paradigm in psychology. attitude the-
onsts began distinguishing evaluative categorizations of stimuli

' In Sir Eddington’s analogy. the limitation of the 2-in. mesh net was
its measurement sensitivity, a fairly obvious measurement limitation
that careful investigators wouid probably not overlook when drawing
inferences from their measurements (e.g.. see Dawes & Smith. 1985:
Ostrom. 1973). However. some of the measurement limits of bipolar
attitude rating scales are less intuitive, and therefore their implications
for understanding attitude phenomena less obvious, than are the issue
and implications of limits in measurement sensitivity.
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from bivalent action dispositions toward stimuli (¢.g.. Caci-
oppo. Crites, Berntson. & Coles. 1993; Fazio, 1990). The notion
that the evaluative processes underlying attitudes were recipro-
cally activated, however, continued largely unchallenged (cf.
R. F. Green & Goldfried, 1965).

Interestingly, even though physical constraints may restrict
behavioral manifestations to bivalent actions (approach-with-

drawal). early behavioral theorists recognized that approach -

and withdrawal were behavioral manifestations that could be
thought of as derived from’ separable motivational substrates
(Miller, 1951, 1961). Conflict theory was enriched by conceptu-
alizing approach and withdrawal separately, investigating their
unique antecedents and consequences. and examining the psy-
chological and physiological constraints that led typically to the
reciprocal activation of approach and withdrawal tendencies
(Lang, Bradiey. & Cuthbert, 1992). The major thesis of the pres-
ent article is that attitude theory and measurement may sim-
ilarly benefit from expanding the principle of reciprocal evalu-
ative activation to accommodate (a) the separable activation of
positive and negative evaluative processes, (b) investigation of
their unique antecedents and consequences, and (c) examina-
tion of the psychological and physiological constraints that pro-
duce their reciprocal activation. Thus, the third principle out-
itned earlier can be replaced by the following: Positively and
negatively valent activation functions are not necessarily recip-
rocally activated but can be activated reciprocally (e.g.. mutu-
ally exclusive and incompatible). uncoupled (e.g., singularly ac-
tivated), or nonreciprocally (e.g.. coactivational or coinhibitory:
principle of bivalent modes of evaluative activation).

The introduction of bivalent modes of evaluative acmauon
requires a two-dimensional representation of positive and’ ncg-
" ative evaluative activation. The bivariate evaluative plane de-
picted in Figure 1 accommodates all possible combinations of
positive and negative evaluative activation: (a) The reciprocal
mode of evaluative activation is represented as one diagonal
vector that ranges from maximal positivity-minimal negativity
. to maximal negativity-minimal positivity: {b) the nonrecipro-
cal mode of evaluative activation is represented as the alternate
diagonal that ranges from minimal positivity and negativity to
maximal positivity and negativity: and (¢) the uncoupled modes
of evaluative activation are represented as vectors lving along
the axes. The family of vectors parallel to those just mentioned
represents the general categories, or modes. of evaluative acti-
vation expressed from varving starting points within the two-
dimensional plane depicted in Figure 1.

The rectprocal activation of positive and negauve evaluative
processes by an attitude object may be commonpiace, just as
most of the fish in the sea may be longer than 2 in. However,
just as the use of a 2-in. mesh net by Sir Eddington’s (1939)
hypothetical scientist allowed certain species of fish to shp
through unnoticed. the theory that attitude objects necessarily
evoke the reciprocal activation of positive and negative evalua-
tive processes may hinder theoretical and empirical investiga-
tion of certain classes of attitudinal phenomena. The bivariate
structure depicted in Figure | provides an interesting alterna-
tive perspective. lts utility. however. stems from the questions it
stimulates and the relative ease rather than the exclusivity with
which interesting attitude phenomena can be represented. For
instance, the low activation of positive and negative evaluative

Bivariate Evaluative Plane

Figure 1. The bivariate evaluative piane. The left axis represents the
level of excitatory activation of positive evaluative processes (labeled
positivity), and the right axis represents the level of excitatory activation
of negative evaluative processes (labeled negativity). Along each axis,
the level of activity increases with movement away from the front axis
intersection. The dotted diagonal extending from the left to the right
axis intersections represents the diagonal of reciprocal control (labeled
reciprocity). The dashed diagonal extending from the back to the front
axis intersections depicts the diagonal of nonreciprocal control (labeled
coactivity). The arrows alongside the axes represent uncoupled changes
in positive or in negative evaluative processing. These diagonals and
axes. and vectors parallel to them, illusirate the major modes of evalua-
tive activation.

5

processes by a stimulus is depicted at the front corner of Figure
1 and reflects neutrality, whereas high activation of positive and
negative evaluative processes by the stimulus is depicted at the
rear corner of Figure | and reflects maximal conflict. The pro-
jection of both these points onto the reciprocal diagonal, or
onto a bipolar rating scale, places them at the midpoint. The
bipolar conceptualization of attitudes could also accommodate
these attitude phenomena in at least two ways. Attitude conflict
could be depicted as maximal at the midpoint because the atti-
tude object evokes moderate and approximately equal feelings
of positive and negative affect. Attitude conflict could also be
depicted as maximal at the midpoint because that is the central
tendency of oscillating positive and negative evaluative reac-
tions 1o the stimulus. Note that attitude neutrality is also maxi-
mal at the midpoint because the attitude object evokes neither
significant feelings of positive affect nor significant feelings of
negative affect. Thus, there ran be an ambjguity in the psycho-
logxcal significance of bipolar ratings that is not inherent in the
bivariate conceptualization because all possible combinations
of positive and negative evaluative activation are represented
uniquely.

The issue addressed in this article is not whether positive and
negative evaluative processes are stochastically independent but

2 Vectors that are not paraliel to those just mentioned represent inter-
mediate modes of evaluative activation (¢.g., negatively weighted recip-
rocal mode).
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whether attitude theory and measurement might be fostered by
adopting a framework and measurement strategies in which the
antecedents and consequences of positive and negative evalua-
tive processes could be investigated separately. Stochastic inde-
pendence is *“the reation between two events in which the prob-
ability of their joint occurrence is equal to the product of the
probabilities of the occurrence of each event alone™ (Tulving,
1985. p. 393). Its occurrence requires no systematic manipula-
tion of independent variables. Howe (in press) and Hintzman.
(1990) have noted that stochastic independence between mea-
sures of two processes actually represents a failure to reject the
null hypothesis. There are a variety of reasons one might fail to
reject the null hypothesis in addition to stochastic independence
between the theoretical processes underiving two empirical in-
dices. including insufficient statistical power (Howe. in press),
2n extremity response style (Bentler, 1969). asymmetrical bipo-
lar rating scales (Meddis. 1972), rating instructions that asked

subjects to rate how they felt over extended periods of time’

(Russell, 1979), and nonrandom error covariation steraming.
for instance. from similarly worded items that are placed close
together (see D. P. Green, Goldman, & Salovey, 1993). It may

be useful to frame the question .in terms of the separabilityf

rather than the stochastic independence of positive and negative
evaluative processes.
Functional independence can exist even when stochastic in-
dependence in a gives: measurement context does not. Func-
: tional independence refers 10 “the relation betw=en two depen-
" dent variables in a situation in which one variable does and the
otner one does not vary as a function of an independent vari-
able™ (Tulving. 1985, p. 394). The possibility that positive and
negative evaluative processes (or. more specifically. two empiri-
cal indices of these theoretical processes) can be influenced
differentially by some antecedent condition is inherent in the
bivariate framework iflustrated in Figure ! but not in a bipolar
perspective wherein effects are represented in terms of the
difference between the activation of positive and the activation
of negative valent processes. Establishing a functional indepen-
dence between positive and negative evaluative processes does
not establish definitivelv that these processes are distinct but
only that they are separable. There is no necessary logical con-
nection between these two kinds of independence (Tulving,
1985). However. functional independence can provide impor-

tant data bearing on the mechanism(s) governing these separa- -

ble processes. Two theoretical processes may have two differen-
tiable classes of antecedents (i.e.. functional independence mas
be established). however. if the two classes of antecedent condi-
tions are mutually exclusive. then bipolar indices of these pro-
cesses ma, not be paruculariv problematic. If. on the ather
hand. these two classes of antecedents are not mutually exclu-
sive (1.e.. if antecedents from each could operate simulta-
neously). then bipolar indices of these processes could be mis-
leading when. for instance. trying to discriminate between a
condition in which neither process was activated and a condi-
tion in which both processes were activated equivalently. Even
if two different classes of antecedents were to underlay positive
versus negative evaluative processes and these classes of ante-
cedents were found to be mutually exclusive, understanding of
the genesis of the resulting bipolar representations would bene-

fit from conceptualizing evaluative processes as represented
within a bivariate piane.

Stochastic independence between positive and negative eval-
uative processes is not likely because, as Tulving (1985) and
Howe (in press) have noted, two theoretical processes are char-
acterized by stochastic dependence as long as there is any over-
lap in the operating components (e.g.. information, stages, pro-
cesses, and mechanisms). Functional independence. on the
other hand. can be established as long as the operating compo-
nenis are not identical, and the specific nature of the functional
independence helps to illuminate what specific components
differ between the theoretical processes. The bipolar represen-
tation of evaluative processes. with its emphasis on the differ-
ence between pasitive and negative processes. assumes that the
operating components for positive and negative evaluative pro-
cesses are identical or, at best, does not inspire investigation of

.the differences in these operating components. Thus, our focus
. here is on the separability (i.e., imperfect dependence and func-
- tional independence) of positive and negative evaluative pro-

cesses rather than on their stochastic independence and. corre-
spondingly. on the possible differences in the operatmg compo-
nents of positive and negative ‘evahiative processes rather than
on their classification as two entirely different types or systems
of evaluative processing. Specifically, we review evidence sug-
gesting that the biological mechanisms underlying the activation
of positive and negative valent classes of behavior are distin-
guishable, we review several areas of attitudes (e.g., racial prej-
udice) 1n which evidence for the functional independence of
positive and negative evaluative processes has been reported,
and we survey classic and contemporary studies of psychologi-
cal states such-as approach-avoidance conflict and-attitude am- -
bivalence that can be represented unambiguously in terms of
the coactivation of positive and negative evaluative processes.
In light of the existence of these literatures and the potential
generative utility of a bivariate conceptualization of positive and
negative evaluative processes. why might the principle of recip-
rocal evaluative activation have proven so durable? One reason
1s that the bipolar attitude scale has shaped data and theory in
fundamental ways. A second possibie reason is that psychologi-
cal or physiological processes in some conditions tend to con-
strain the full expression of a bivariate plane because they are
incompatible or unstable. Examples of the latter are psycholog-
ical states. such as conflict, ambivalence. and inconsistency
among beliefs about an attitude object. which tend to be unex-
pected. nonharmonious. and unstable (see Abelson et al.. 1968;
Petty & Cacioppo, 1981. chap. 5). In a classic experiment,
Brehm (1956) reported physiological evidence that choosing
between two similarly attractive alternatives produced more
svmpathetic activation than did cLo0sIing between an attractive
and an unattractive alternative. Brehm (1956) also demon-
strated that choosing between two similarly attractive alterna-
tives resulted in individuals exaggerating the positive features
and discounting the negative features of the chosen alternative
while discounting the positive features and exaggerating the
negative features of the unchosen alternative. That is, the coac-
tivation of positive and negative evaluative processes was evi-
dent but transient. and the subjects’ subsequent representations
of the attitude stimuli were organized more along the lines of
bipolarity than along the lines of orthogonality. Thompson,
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Zanna. and Griffin (in press) have further demonstrated that
ratings of positive and negative reactions 1o an attitude stimulus
are more negatively correlated (i.c., organized in a bipolar fash-
jon) when relevant questions are close together (enhancing the
salience of subjects’ inconsistent feelings) rather than separated
within a questionnaire. Research on people’s conceptual orga-
nization of evaluative processes and affective states may thus
tend toward a bipolar structure because of the operation of mo-
tives to maintain a simple and psychologically consistent repre-
sentation of the world.?

In sum. the important question for attitude theory at this -

juncture may not be whether positive and negative evaluative
processes are organized in terms of a bivariate or a bipolar
structure but what factors constrain a bivariate plane to ap-
proximate a bipolar vector. Even if bipolar (positive-negative)
representations of the world tend to be the most stable, ex-

pected. and harmonious. understanding the genesis of these bi- -
-polar representations ard the interpretation of attitudinal phe:

nomena in general (e.g.. distinguishing neutrai from ambivalent
attitudes) should benefit from conceptualizing evaluative pro-

. cesses as represenied within a bivariate plane. We begin by re- ...

viewing research on the origins of bipolar attitude rating scales
because understanding of attitudinal phenomena is shaped dra-
matically by the instruments through which they are studied.
We then review evidence suggesting that a single bipolar dimen-
sion is nonoptimal 1o represent the positive and negative evalu-

, ative processes (i.e.. valent activation functions) underlying

" some attitudes.

Origins of Bipolar Attitude Rating Scales

More than 60 vears have passed since Thurstone (1928.1931:
Thurstone & Chave. 1929) extended the experimental methods
and logic of psvchophysics bevond the field of sensory discrimi-
nation to the studv of affect and attitudes. Psyvchophysics was
the first aspect of scientific psychology to develop. and research
dating back to Weber 1n the middle of the 19th century estab-
lished significant differences between the physical description of
asumulus and a person’s conscious experience of that simuius.
The physical properties of a stimulus and the judgment of these
properties are typically measured on quite different scales. so
psvchophysics has been concerned primarily with the relations
between the two tvpes of scales. one physical and one based on
human judgment. Thurstone's (1928; Thursione & Chave.
1929) important contribution to the scientific study of attitudes
was not a psychophysical law that related the physical properues
of a sumulus to the judged attitudinal intensity of the stimulus
but his adaptation of the methods of psychophysics to measure
attitudes.

In keeping with the tradition of psychophysics. Thurstone
(1931) conceptualized the net difference in the affect favoring
and disfavoring a stimulus as producing an affective experience
or evaluative perception that established a “'potential action™
toward the stimulus and related stimuli in its class:

Attitude is the affect for or against a psychological object. Affect in
its primitive form is described as appetition or aversion. Appetition
is the positive form of affect which in more sophisticated situations
appears as liking the psychological object. defending 1t. favoring it
in various ways. Aversion is the negative form of affect which is
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described as hating the psychological object. disliking 1t. destroying
it. or otherwise reacting against it. Attitude is here used to describe
the potential action toward the object with regard oniy to the ques-
tion whether the potential action will be favorable or unfavorable
toward the object. When we say that a man’s attitude toward pro-
hibition is negative, we have merely indicated the affecuve direcuon
of his potential action toward the object. We have not said anything
about the particular detailed manner in which he might act. (p.
261)

Accordingly, the attitude measure developed by Thurstone (¢.g.,
Thurstone, 1931; Thurstone & Chave, 1929) was based on the
method of equal appearing intervals, wherein a judging group
sorts statemnents of opinion along a bipolar continuum ranging
from favorable through neutral to unfavorable (cf. McGuire.
1985). As long as opinion statements and attitude objects recip-
rocally activate positive and negative evaiuative processes. sort-
ing the statements of opinion along this bipolar continuum is
straightforward. However, this continuum may not be applica-
ble to all siatements of opinion. For instance, some opinion
statements regarding cigarettes znay be evaluated both posi-
tively and negatively by smokers who want to quit smoking,
some opinion statements about alcohol may be regarded posi-
tively and negatively by undergraduates. and so on (e.g.. se¢ Ca-’
cioppo & Gardner, 1993; Fishbein, 1980). Kaplan (1972) sug-
gested that individuals faced with placing these opinion state-
ments on a bipolar continuum are compelled to redefine the
scale endpoints to something like much more favorable than un-
Javorable through neutrality/ambivalence/indifference to much
more unfavorable than favorable (sce also Dawes & Smith,
1985). Thus, Thurstone’s (1931) notion of what constitutes an
attitude and his adaptation of the methods of psychophysics to
assess attitudes are captured by the first three principles out-
lined in the preceding section, and exceptions to the principle
of reciprocal evaluative activation produce apparent limitations
in this scaling procedure.*
In his monograph titled “*A Technique for the Measurement
of Attitudes.” Likert (1932) proposed a simpler bipolar scaling
procedure that became known as the method of summated rat-

Y Interestingly. in a recent review of the circumplex (Pieasant-Un-
pleasant X Low-High Activation) model of emotion. Larsen and Diener
(1992) concluded that “the circumplex structure has been found with
both self-report ratings and with judgments of facial expressions . . .
[but] the circumplex structure needs to be further explored in non-self-
report data. For example. preliminary evidence suggests that a circum-
plex may not emerge with EMG [electromyographic] recordings of fa-
c1al muscies or with cognitive tasks that are sensitive to affective states™

{p. 52\

* Perceptual psychophysics classically dealt with single perceptual di-
mensions Te.g.. .minositv-brightness, wavelength-hue, and fr--
quency-pitch) in which both the physical and psychological measures
were on interval or ratio scales. Thurstone's application of this psycho-
physical model to the measurement of attitudes resuited in a bipolar,
unidimensional construct ranging from favorabie 10 unfavorable. This
conceptualization is not inherent in psychophysical analyses. however.
The field of psychophysics includes muhtidimensional scalings, and psy-
chophysical investigations of perceptual phenomena such as saturation
have produced bivariate scalings of frequency composition versus in-
tensity. Thus, the present reexamination of the long shadows cast by
Thurstone’s conceptualization and measurements of attitudes is not at
odds with a psychophysical approach to attitude measurement.
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ings (Spector, 1992). In Likert's procedure, subjects are re-
quested to check strongly agree. agree. undecided. disagree. or
strongly disagree in response to cach of a large number of items
about an attitude stimulus. In early studies, Likert calculated
the percentage responding to each alternative in an item and
used the tables from the normal curve to assign scale values
to each response alternative. However, results revealed a high
correlation between scores obtained with this laborious proce-

dure and scores obtained by assigning the arbitrary weightings .

of 1, 2, 3, 4, and 5 to the alternatives; therefore, the arbitrary
weightings became more commonplace. From the large initial

set of items, as many as 25 were then selected with a criterion -

of internal consistency, and the summed responses to these 25
items served as the attitude measure. Thus, Likert's attitude
measure is not dependent on 2 judging group to construct the
attitude scale. It is nevertheless apparent that Thurstone’s con-
ceptualization of attitudes as nev affective perceptions and his
scaling of attitudes using bipolar judgments laid the ground-

work for Likert's method of attitude measursment as well as the -

subsequent development and use of bipolar rating scales.
Thurstone and Likert scales differ in their sensitivity over the
continuum froem maximally negativefnot at all positive to max-
imally positive/not at all negative, but exceptions to the princi-
ple of reciprocal evaluative activation are probiematic for both
scaling procedures. For example, when items included in a Lik-
ert scale are rescaled by the method of equal appearing in-
s tervals, few items fall over the middle of the scale continuum. a
«= result that appears attributabie to the criterion used for select-
ing items in the Likert method (A. 1. Edwards, 1946). Criterion
-+.groups, in terms of low and high total scores. are selected. and
.x1tems are deleted if they do not differentiate these groups. A. .
Edwards (1946) demonstrated that Thurstone's “neutral”
items were nondifferentiating: thus. these items were simply not
included 1n attitude scales developed by the method of sum-
mated ratings. In addition. items that do not adhere 10 the prin-
ciple of reciprocal evajuative activation of positive and negative
evaluative processes tend to be excluded from Thurstone scales
because they fail 10 meet the ambiguity or irrelevance criteria
in the method of equal appearing intervals. and they tend to be
excluded from Likert scales because thev fail 10 meet the in-
ternal consistency criterion in the method of summated ratings.
When items that reflect attitude ambivalence or indifference are
included. they are scaled as if they reflect neutral attitudes.

Thus. the item “There is much to be said on both sides of the

censorship problem™ carried a scale value of 5.5 (1.e.. the mid-
point) on the Thurstone scale designed to measure attitudes to-
ward censorship (Thurstone & Chave, 1929). )
Klopfer and Madden (Klopfer & Madden. 1980; Madden &
Klopfer, 1978; have aiso found that the middiemost options on
Thurstone and Likert attitude scales are ambiguous in terms of
their psychological significance, despite the common practice of
interpreting these options as reflecting a neutral attitude.
Klopfer and Madden (1980) studied this issue by testing four
different groups of subjects, with the middiemost option explic-
itly defined as appropriate for sentiments of ambivalence to one
group, for sentiments of neutrality to another group. for senti-
ments of uncertainty to a third group, and for cannot-decide
responses to a fourth group. Subjects completed two scales de-
vised by Thurstone: the Attitude Toward Capital Punishment

and the Attitude Toward Sunday Observance scales. Frequency
of the use of the middiemost option was tabulated for each sub-
Ject within each group. No differences were found for the topic
of Sunday observance, which Klopfer and Madden attributed
1o the topic being dated. Results for the topic of capital punish-
ment, however, indicated that the ambivalence definition of the
middlemost option evoked significantly more use of this option
than the uncertainty definition, and the neutrality and cannot-
decide definitions produced frequencies,of usage that were in-
termediate, indicating that the middlemost option could reflect
various psychological reactions to the attitude stimulus ranging
from neutrality to ambivalence. This result aiso is consistent
with the notion that positive and negative evaluative processes
are not always activated reciprocally by attitude objects.

The methods of constructing Thurstone and Likert scales and
the subsequent development and validation of simpler bipolar
rating scales (McGuire, 1985; Summers, 1970) resulted in the
widespread use of measures sensitive to variations in attitudes
arising from the reciprocal activation of positive and negative
evaluative processes but insensitive to variations in attitudes
arising from nonreciprocal modes of evaluative activation. An -
carly experiment conducted by J. D. Edwards.and Ostrom
(1971)is iliustrative. These researchers investigated attitude rat-
ings of **neutral attitudes™ that derived from (a) all neutral ex-
periences with an attitude object or (b) a wide range of positive,
neutral, and negative experiences. In the present framework,
the former experiences would produce a neutra! attitude and a
middling rating on a bipolar attitude scale because neither pos-
itive nor negative evaluative processes were activated, whereas
the latter, more varied experiences would produce a more am-
bivalent attitude and a middling rating on abipolar attitude
scale because of the coactivation of positive and negative evalu-
ative processes. J. D. Edwards and Ostrom (1971) found that
although the different substrates of neutral attitude ratings were
apparent in their measure of cognitive structure. these attitude
differences were not evident on Fishbein and Raven's ( 1962)
five semantic differential scales (bad-good. harmful-beneficial,
wise-foolish, sick-healthy. and dirtv-clean) or an 8-point self-
rating scale ranging from highly unfavorable to highly favorable
{Anderson, 1965). Thus, the principle of reciprocal evaluative
activation may not be sufficient to simply and comprehensively
capture the patterns of evaluative activation underlying atti-
tudes.

Attitude rating scales have not been held to be flawless, of
course, and this early research underscored some of the limita-
uons of bipolar rating scales. The fragility of self-report mea-
sures has been trumpeted every decade or so (e.g., Cook & Sell-
11z, 1964: Gutek, 1978; Turner & Martin, 1984), and recent re-
search on the cognitive psycnology of rating scaies (e.g., survey
questions) has emphasized the measurement reactivity of self-
report attitude scales. For instance, subtle differences in the
wording of questions can affect an individual's response to atti-
tudinal scales (e.g., Fischoff, 1991; Loftus. Fienberg. & Tanur,
1985; Poulton, 1989; Tourangeau & Rasinski, 1988; Turner,
1984) and can have unintended effects on the individual’s atti-
tudes (e.g., Turner & Krauss, 1978; Wilson & Schooler, 1991).
Alternative methods for exploring attitudes have been consid-
ered, including nonverbal, projective, and indirect behavioral
measures (Campbell, 1950; Cook & Selltiz, 1964; Rosenthal &
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Rosnow. 1969); autonomic assessments (see reviews by Caci-
oppo & Sandman, 1981: Zanna, Detweiler. & Olson. 1984): ev-
ent-related brain potentials (Cacioppo. Crites, Berntson, &
Coles, 1993); and the bogus pipeline procedure (Jones & Sigall,
1971). However. the bipolarity inherent in Thurstone and Likert
attitude scales has characterized most of these assessments as
well. Autonomic assessments, which are more sensitive to atti-
tude extremity than attitude valence, are an exception to this
ruie (Cacioppo, Petty, & Geen, 1989: Zanna et al., 1984). They
are also the exception that makes the rule. because they have
been criticized over the years for failing to differentiate positive
from negative attitudes along a single response vector (€.g.,
Summers, 1970).

Among the appeals of the ubiquitous bipolar rating scales in
attitude research are their economy and practicality. the ethics
of their application, and the concordance between common
sense and attitudes as indexed by these rating scales (Dawes &
Smith. 1985: Ostrom, 1973). The literature on attituge-behav-
ior correspondence (e.g., Cacioppo, Petty, Kao. & Rodriguez,
1986: Fazio. Powell, & Williams, 1989; Fishbein & Ajzen.
1975) further supports the scientific value of conceptualizing
attitudes as an individual’s net positive or negative feelings
about or evaluative perception of a stimulus or category of stim-
uli. Thus, a voluminous empirical literature and a field rich in
theory exist in large part because of the use of bipolar, self-re-
port attitude scales (e.g.. see McGuire, 1985: Schuman & Kal-
1on. 1985). Does the existence of this copious literature argue

~ against the notion that bipolar rating scales have artificially

bounded attitude theory and research? We suggest not. at least
no more than the multitudinous fish cataloged by Sir Edding-
ton's hypothetical scientist argue against the 2-in. mesh net dis-
torung theory and research on what constitutes fish in the sea.

The Principles of Evaluative Activation. Opposing
Evaluative Actions. and Bivalent Modes of Evaluative
Activation

One line of evidence for the potential uulity of a bivariate
conceptualization of positive and negative evaluative processes
relies neither on analvses of self-ratings nor on analyses of the
language of emouion: instead, it comes from research 1n animal
learning and psychobiology. All organisms have one or more
mechanisms for differentiating hostile from hospitabie environ-
ments (Martin & Levey. 1978). The unconditioned reflexes rep-
resent one such set of innate mechanisms. Konorsk: (1948,
1967) classified unconditioned reflexes as falling into one of two
classes: appetitive (e.g.. ingestion. copulation. and nurturance
of progeny) and aversive {e.g.. withdrawal from or rejection of
noxious agents). Konorski further noteC that b8th appetiuve
and aversive unconditioned reflexes could vary in therr level of
acuvation and. thus. were orthogonal to the acuvity or arousal
dimension underlving behavior (see also Mackintosh. 1983).
Masterson and Crawford (1982) and Schneirla (1959) similarly
summarized behavioral evidence for distinguishing between ap-
proach and withdrawal reflexes or behaviors. with negatively
valent behaviors organized in terms of an “aversive™ or “defen-
sive motivational system™ and positively valent behaviors orga-
nized in terms of an “‘appetitive motivational system™:

In general. what we shall term the A-type of mechanism. underly-
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ing approach. favors adjustments such as food-getung. shelter-get-
ting. and mating: the W-type. underlying withdrawal. favors adiusi-
ments such as defense. huddling. flight. and other protective reac-
tions. Also. through evoluuon. higher psychological levels have
arisen in which through ontogeny such mechanisms can produce
new and quahtatively advanced types of adjustment to environ-
mental conditions. (Schneiria. 1959. p. 4)

Despite these distinctions. an intuitive attraction of bipolar
conceptualizations of attitudes and rating scaies is the apparent
bipolarity that characterizes much of peopie’s behavior. Indi-
viduals approach. acquire. or ingest certain classes of stimukl
and withdraw from, avoid. or reject others. Many behaviors that
do not fall at these extremes can nevertheless be placed along an
approach~withdrawal continuum. Individuals may give a small
or large contribution to support a political candidate or may
perform few or many tasks that are bevond the call of duty be-
cause of the way they feel about (i.e.. their attitude toward) a
person or post. Thus. behavior is ofien constrained by the mu-
tuaj exclusivity of the various options.

Although behavioral constraints may also be manifest in bi-
polar attitudinal expressions and behavioral dispositions
(Fishbein & Ajzen, 1975), these constraints do not have the
same force at the level of underlying mechanism. Studies of be-
havioral conflict and attitude ambivalence, for instance, have
shown that an individual's position on this approach-with-
drawal continuum can be insufficient to identify important
differences in psvehological mechanisn:s and behavioral predis-
position. Recall our discussion in the previous section of]. D.
Edwards and Ostrom’s (1971) study of neutral attitude ratings
that derived either from neutral experiences with an attitude
object or from a wide range of positive. neutral. and negative
experiences. Despite the similarity in subjects’ responses on bi-
polar scales to these attitude stimuli, very different substrates
were found to underlay these attitudes when belief structures
pertaining to the atutude target were examined. Indeed. neu-
tral. indifferent. and ambivalent attitudes may all have similar
manifestations on bipolar attitude scales despite the differences
in the evaluative substrates and behavioral ramifications of
each.

An especially important type of data arguing for a bivariate
framework is evidence that both positive and negative valent
forces can be activated by the same manipulation. The classic
research conducted by Miller (1948. 1959, 1961, 1966: see also
Amsel. 1990) on conflict provides evidence not only that posi-
tive and negative evaluative processes are separable in thetr in-
fluence on approach-withdrawal behavior but that environ-
mental contingencies can produce a strong coactivation of each.
Miller's conflict theory is illustrated in Figure 2. In an early test
of the basic assumptions underlving this theory. Brown (1948)
trained one group of hungry albino rats to run down a short
alley to secure food. and he trained a second group of rats in the
same allev to avoid the site at which they received an electric
shock. Each animal wore a small harness connected to a record-
ing device to determine the strength of pull when the animal
was stopped in the alley. Brown found that (a) the animals that
were stopped near the food pulled harder toward the food than
those stopped farther from it. thereby establishing an approach
(positivity) gradient; (b) the animals that were stopped near the
place they had been shocked pulled harder away from the shock
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than those stopped farther from it. thereby establishing an
avoidance (negativity) gradient: (c) the strength of pull for
avoidance increased more rapidly with nearness than did that
for approach. indicating that the avoidance gradient was steeper
than the approach gradient; (d) increasing the hours of food
deprivation increased the strength of the puil toward the goal
box both near and far from it, indicating that the approach gra-
dient was elevated as a whole rather than made more steep; (e)
increasing the strength of the electric shock increased the pull
away from the goal box near and far from it. indicating that
the avoidance gradient was also elevated as a whole: and (f) the
manipulations of approach and avoidance did not interact in
determining the strength of the pull. Miller (e.g.. Miller. 1959)
further posited and found that when two incompatible re-
sponses were in conflict, the stronger dominated (aithough vac-
illation was also evident). Thus, the manipulation of positive
and negative environmental contingencies in the same situation
consistently had opposing effects on approach-withdrawal be-
haviors. However, the fact that the actions of positive and nega-
tive evaluative processes are distinguishabie and opposing does
not necessarily imply that these processes are reciprocally acti-
vated. Therefore, Miller’s key insight, that environmental con-
tingencies can arouse approach-avoidance conflict. is particu-
larly important because it suggests that positive and negative
substrates underlying behavior can be nonreciprocally acti-

vated. Indeed. the gradients in Figure 2 indicate that both the
strength of approach and the strength of avoidance (or with-
drawal) increase as the distance from the goal decreases; that is,
there is a coactivation of positive and negative valent processes
as distance from the goal decreases.

in addition to behavioral data. evidence from the neurosci-
ences is increasingly in accord with the partial independence of
positive and negative evaluative mechanisms or systems (Bernt-

. son, Boysen. & Cacioppo. in press: Gray. 1987, 1991).° The no-

tion dates back at least to the experimental studies of Qlds
(1958: Olds & Milner, 1954), who spearheaded a literature iden-
tifying separate neural mechanisms to be related to the subjec-
tive states of pleasure and pain. Gray (e.g.. 1990. 1991) has pro-
posed that the septohippocampal system. together with closely
relawcd structures such as central noradrenergic and serotoner-
gic fibers ascending from the locus coeruleus and raphe nuciei,
respectively. plays a central role in fear and anxiety in animals.
Reiman, Raichle, Butler, Hersovitch, and Robbins (1984) used

* As Gray (1990) noted. the idea that there exist separable subsystems
of the brain mediating particular classes of affect and emotion is inher-
ently open to criticism because “any part of the brain put into one sub-
system is in fact also connected to myriad others™ (p. 274). But the same
criticism applies to the concept of a visual system. even though few now
would contest the scientific utility of this concept.

T U
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positron emission tomography (PET) mning 1o compare pa-
tients who suffered from spontancous panic attacks and normal
controls. Consistent with Gray’s theory. the PET scans from the

two groups differed in only one brain region. the area contain-

ing the major neocortical inputs to the septohippocampal sys-
tem (the entorhinal area) and its major output (the subicular
area). Gray has termed this brain subsystem the behavioral in-
hibition system, which, at the behavioral level, organizes reac-
tions to conditioned stimuli associated with punishment or the
termination or omission of reward.

Gray (1991) also posited the existence of what he termed the
*approach system.” so named because it is responsive to condi-
tioned appetitive stimuli. In Gray's (1991) theory. the specific
response to a reward differs dramatically depending on the par-
ticular reward (e.g.. food, sex partner. or omission of shock),

but the successful gaining of rewards-would not normally differ in
this way as a function of the nature of the reward concerned. Thus.
it is reasonable 10 suppose the existence of a single system for ap-
proach 10 rewards. whatever these may happen to be. (p. 282}

Aithough the neurological basis of this systemn is not vet fully
delineated. an important role appears 10 be played by the dopa-
minergic fibers that ascend from the substantia nigra and the
ventral tegmental area and innervate regions in the basal gan-
glia, neocortex, and limbic system: the dopaminergic projec-
tions 10 the nucleus accumbens appear to be particularly im-
pertant in mediaing incentive motivation (see also Hoebel.
1985, 1988). : :

Davidson (1992. in press) reviewed evidence that approach-
and withdrawal-related systems are localized in different cere-
bral hemispheres. with the left frontal region implicated in ap-
proach-related emotional behavior and the right frontal region
implicated 1n withdrawal-related emotional behavior. For in-
stance. Davidson and his colleagues have found that individual
differences in the relative activation of the right and left frontal
electroencephalogram (EEG) are related to disposiuional
differences 1n posttive and negative moods {Tomarken. David-
son. Wheeler. & Doss. 1992) and that relative right versus left
frontal EEG activity varies as a funcuion of positive and negative
events(e.g.. Ahern & Schwartz, 1983 Davidson. Ekman. Saron.
Senulis. & Friesen. 1990: Fox. 1991). More important in the
present context. Davidson and his colleagues have reported

electrocortical data bearing on the separability of positive-ap-

proach and negative-withdrawal substrates. including that (a)
the experimental arousal of disgust and fear 1s associated with
an elevation of right frontal acuvation relauve to either a non-
emouonal baseline or a positive emotional state (Davidson et
al.. 1990). (b) left frontal EEG activity 1s dimimished in depres-
sion (Henriques & Davidson. 1990. 1991: Scha¥ffer. ~avidson.
& Saron. 1983). (¢) toddiers whose temperamental style 1s char-
acterized by reticence about approaching novel and unfamihar
people and objects show iower left frontal acuvation than tod-
dlers who display an uninhibited temperamental stvie (David-
son. Finman. Straus. & Kagan, 1992). and (d) the admunistra-
tion of diazepam. a benzodiazepine that increases approach-
related behavior tn novel and unfamiliar setuings. increases left
frontal activation in rhesus monkeys (Davidson. Kalin. & Shel-
ton. in press).

Although the physiological bases of positive and negative

evaluative processes appear to be distinguishable. interactions
reminiscent of reciprocal activation have also been identified.
Lang. Bradiey, and Cuthbert (1990) posited. for instance. that
an individual's affective state could modulate the magnitude of
appetitive and aversive (defensive) reflexes. Lang et al. (1990) -
focused on reflexes because they are obligatory responses o en-
vironmental events whose strength vanes with psychological
factors. The notion that a prevailing affective state would aug-
ment the strength of evaluatively congruent reflexes and would
dampen the strength of evaluatively incongruent reflexes fol-
lowed from the premise that affective states represented action

_ dispositions. In examinatons of their hypothesis. the magni-

tude of the startle eveblink (a defensive reflex) has been mea-
sured during positive. neutral. and negative affective states. Re-
sults from several laboratories have shown that the startle eve-
blink is augmented during the presentation of negative (€.8..
fear-arousirig) stimuli and is diminished by the presentation of
positive stimuli (¢:£., Bradley, Cuthbert. & Lang. 1990: Hamm.
Stark. & Vaitl, 1990; Vrana, Spence. & Lang. 1988). Resuits
using this paradigm have not been singular. however. McManis
and Lang (1992), for instance. recently invesugated the utility

" of Tellegen's (1985) Positive and Negative Affect Schedule (PA-

NAS) dimensions in organizing psychophysiological responses
(including the startle eyeblink) to emotional pictures. Pictures
were selected from the International Affective Picture Show
(Lang. Ohman. & Vaitl, 1988) such that the set of experimental
stimuli varied in terms of positivity and negativity. Each slide
was presented for § s while: psychophysiological recordings were
measured. and a startle probe (50 ms. 95-dB white noise burst)
was presented randomly during the 6-s slide presentations.
McManis and Lang (1992) found that positive affect diminished
the magnitude of the startle blink, whereas negative affect was
unrelated to blink magnitude (although directionally the effect
of negative affect was to inhibit the startle blink. an effect oppo-
site in direction to what would be expected on the basts of re-
ciprocal activation). Additional research is needed to determine
prectsely the conditions that produce an apparent bipolar struc-
ture of data (e.g.. fear-anxiety rather than negative affect per
se may be important) and the conditions that foster bivariate
manifestations.

Another distinct line of evidence for the separability of posi-
tive and negative evaluative processes comes from research on
racial prejudice. Patchen. Hofman. and Davidson (1976) report
a factor-analvtic study of the racial attitudes of more than 4,000
desegregated Black and White high school students. Their re-
sults indicated that positive and negative racial attitudes were
not merely opposite ends of a continuum. Rather. one factor
was characterized as a general positive evaluation of Blacks and
Whites. 2nd an ort..ogonal fac® - was characterized by 2 ceneral
negative evaluation of Blacks and Whites.

The separability of positive and negauve evaluative processes
underiving racial attitudes appears to be attributable to the ac-
tivation of positive and negative valent processes by different
social and environmental factors. Patchen. Davidson. Hofman,
and Brown (1977) found that negative interracial behaviors
(e.g.. avoidance and unfriendly interaction) were predicted best
by variables such as personal aggressiveness, initial racial atti-
tudes. and racial attitudes of family and peers. whereas positive
interracial behaviors were predicted best by opportunities for
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interracial contact before entering and within high school. Lip-
set and Schneider (1978) further posited that positive serti-
ments toward Blacks among the White majority were related to
the value of egalitarianism, whereas negative sentiments toward
Blacks were related to the value of individualism. Inconsisten-
cies in the White majority’s reactions to busing and related civil
rights issues, according to Lipset and Schneider (1978), re-

flected the conflict between these two strongly held and oppos- -

ing values. Consistent with this reasoning, Lipset and Schneider
(1978) found that public attitudes were supportive of civil rights
when egalitarian values were at stake {z.g.. equal opportunity
and antidiscrimination laws) but were more mixed when indi-
vidualism was threatened (e.g., busing and affirmative action
statutes). :

Katz, Wackenhut. and Hass (1986: Katz & Hass. 1988) have
also reported research suggesting thai.positive and ncgative feel-
ings ioward Biacks by the White majority are separable and can
be activated reciprocally. separately, or nonreciprocally. Katz
and Hass (1988). for instance. developed a scale 10 assess posi-
tive attitudes toward Blacks (Pro-Black attitude scale) and a
scale to assess negative attitudes toward Blacks (Anti-Black at:
titude scale). The Pro-Black scale contains items Measuring
friendly sentiments toward Blacks as a minority underdog (e.g..
“*Many Whites show a real lack of understanding of the prob-
lems that Blacks face™). The Anti-Black scale. in contrast. con-
tains items measuring criticisms of Blacks (e.g.. “One of the

" ‘biggest problems of a lot of Blacks is their lack of self-respect™).

Hass. Katz. Rizzo. Bailey, and Eisenstadt (1991: see also Hass.
Katz. Rizzo. Bailey. & Moore. 1992) provided evidence that not
only do some tndividuals score low on one and high on the other
tconsistent with the notion of reciprocal evaluative activation).
but some individuals score low on both scales and others score
high on both scales (consistent with the notion of the separabil-
ity of positive and negative evaluative processes and bivalent
modes of evaluative activation).

D. P. Green and his colleagues (e.g.. Green. 1988: Green &
Crurin. in press: Green et al.. 1993) have argued that greater
attention needs to be given 10 measurement 1ssues such as re-
sponse sets because they can contribute artifactually 1o the ap-
pearance of independence between the positive and negative
substrates of racial attitudes. In an interesting analysis of data
on the public perceptions of Hispanics. Green and Citrin (in

press) demonstrated that nonrandom measurement error in

survev questions (e.g., error attributabie to the common format
and response options) can diminish the correlation between
positively and negatively valenced statements. Among the meth-
odological aids for detecting nonrandom error recommended
by Green and Citrin (in press) is a multimethod approach tc the
construction of attitude measures (Campbell & Fiske. 19591,

Although these methodological issues are important and bear
on how one might measure positivity and negativity. starting
with the assumption that the bivalent processes underlving atu-
tudes are invariably bipolar can also be costly in terms of the
fertile avenues of research it precludes. On the basis of research
suggesting that positive and negative interracial attitudes and
behaviors are related to different factors, for instance. Schofield
(1989, 1991) reasoned that practices designed to increase posi-
tive interaction among Black and White students may not sub-
stantially decrease negative interaction. Schofield’s hypothesis

is provocative because it suggests that theory and research on
promoting positive interracial attitudes and behaviors may
never completely illuminate the origins of negative interracial
attitudes and behaviors. Thus, the importance of questioning
the guidance provided by the principle of reciprocal evaluative
activation is not merely academic and is not limited to attitude
measurements: whether or not the bivalent processes underly-
ing racial attitudes are invariably bipolar also has significant
implications for how to best achieve attitude and behavior
change. If the bivalent processes underlying racial attitudes are
characterized by bipolarity. the proposed bivariate corniceptual-
ization reduces 10 a bipolar model and nothing is lost. If. how-
ever. these processes are not captured fully by bipolarity. the
bivariate framework provides a superior heuristic for represent-
ing the processes and for guiding research on their unique ante-
cedents and conscguences.

Prior research on the prediciors of peopie who donate blood

.Or organs or join 2 bone-marrow registry. along with the reasons

they do so. is also consistent with the notions that (a) positive
and negative evaluative processes have distinguishable znteced-
ents and consequences and (b) both positive and negative evalu-
ative processes can be coactivated (e.g.. Parsi & Katz, 1986: see
Cacioppo & Gardner, 1993). Social influences (e.g., friends and
peer pressure) are relatively important for initial donors,
whereas internalized mechanisms (e.g., past experience and
perception of oneself as a donor) become important for repeat
donors (2.g., Callere & Piliavin, 1983: Charng, Piliavin. & Cal-
lero, 1988; P. W. Edwards & Zeichner, 1985; McCombie, 1991:
Paulhus. Shaffer, & Downing. 1977; see also Callero, Howard.,
& Piliavin, 1987; Sarason. Sarason. Pierce. Shearin. & Sayers.
1991). Moreover, there appears to be a developmental process
in which the perception of oneself as a donor occurs in some
individuals as donor behaviors unfold. Thus. Charng et al.
(1988) found that behavioral intentions were predicted by sub-
Jective norms and attitudes in novice donors but that the pre-
dicuion of the behavioral intentions of repeat donors was im-
proved by adding measures of “‘role identity.”” Of course. most
peopte never become donors. and most first-time donors never

become experienced donors. This is so obvious that it is casyto - -

forget that many nondonors hold positive attitudes toward do-
nor behaviors and realize the need for and value of blood and
organ donations (Pomazal & Jaccard. 1976). Why are so few
people with positive attitudes toward donor behaviors them-
seives donors? The answer may lie in the findings that the posi-
tive and. negative evaluative processes underlving donor atti-
tudes and behaviors are separable and that the negative sub-
strate tends to be an overlooked impediment.

Briggs. Piliavir Lorentzen. and Becker (1986). fo. instanc-
found that the greater an individual's perceptions of personal risk
1n donating bone marrow, the less willing he or she was to join a
bone-marrow registry. In addition. several studies have shown
that beliefs regarding the negative (rather than positive) conse-
quences of donating differentiate individuals who intend versus
do not intend to become (or continue as) blood donors (e.g.. Con-
die, Warner. & Giliman, 1976: P. W. Edwards & Zeichner, 1985:
Obone & Bradley, 1975: Oswalt & Napoiliello, 1974; Pomazal &
Jaccard, 1976). Relatedly, Parsi and Katz (1986) developed an
attitude toward posthumous organ donation scaie that consisted
of two subscales, Positive (prodonation) and Negative (antidona-
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tion). Responses to the scale by a sample of 110 participants.
most from lower to middle management positions in several fi-
nancial corporations in the Wall Street area of New York. re-
vealed that the Positive and Negative subscales were uncorre-
lated. Parsi and Katz also found that subjects who had strong
positive attitudes and weak negative attitudes were the most likely
to sign donor cards but that only when the score on the Negative
subscale was low did it make a difference whether the score on
the Positive subscale was high or low. .

‘The evidence for the separability of positive and negative

L4

evaluative processes becomes more controversial when one
turns to the literature on the conceptual organization of moods.
affect. and emotion. Among the best-known research bearing
on the centrality of people’s net positive and negative feelings is
Osgood. Suci. and Tannenbaum’s (1957) classic work on the
measuremeni_of meaning. In multiple studies and cultures,

‘evaluative bipolar word pairs (¢.g., pleasani-unpleasant. good-

bad, positive-negative, and harmful-beneficial) were found to
constitute a fundamental dimension underlying people’s under-
standing of the world. Conceptually similar results have been
found in cross-cultural, multidimensional scaling studies of
peonle’s conceptual organization of emotional feelings (e.g..
Russell, 1980; Russell, Lewicka. & Niit, 1989) and in cross-
cultural ratings of emotionally evocative pictures (e.g.,
Greenwald. Cook. & Lang, 1989: Lang, Greenwald. Bradley. &
Hamm. 1993: Lang et al.. 1988). Thus. the two-dimensional

" : representation thiat best represents people’s conceptual organi-

zation of affect and emotion may be Positive-Negative X Ac-
tive-Inactive rather than Positive-Nonpositive X Negative~
Nonnegative. As noted earlier. however. one possible reason for
this organization is that psvchological states such as confhict.
ambivalence. and inconsistency among beliefs about an attitude
object tend to be unexpected. nonharmonious. and unstable
(Abelson et al.. 1968: Brehm. 1956). Research on people’s con-
ceptual organization of evaluative processes and affecuive states
{e.g.. moods! may thus tend toward a bipolar structure because
of the operation of motives to maintain a simpie and psycholog-
ically consistent representation of the world.

A second reason. aruculated by R. F. Green and Goldfried
(1965). is that the bipolar attitude scale constrains the expres-
sion of the separable manifestations of positive and negauve
evaluative processes:

The assumption that semantic space is bipolar impites that an 1n-
dividual's mediational responses to signs occur along a series of
dimensions which have reciprocally antagonistic verpal opposites
at their polar points. The assumpuon of reciprocal antagonism,
like that of bipolarity. 1s built right into the measuring instrument
1tself and corsequently lea*=s no ¢ ~om for disconnrmaton. (p. 2)

R. F. Green and Goldfried (1965) constructed 58 single-adjec-
tive unipolar scales (e.g.. pieasant, good. heavy. sharp. and un-
pleasant) and asked subjects 1o describe various concepts using
each scale. The adjectives were analyzed in two subsets: the 13
pairs from Osgood’s semantic differential that were judged most
likely to be bipolar and 14 from Osgood's semantic differenuial
that were judged the least likely to be bipolar. R. F. Green and
Goldfried's methodology was not optimal by current standards,
but. 1o the extent that problems such as asymmetrical scaling,
nonrandom error. or extremity response biases were operating

in this study, these artifacts should have attenuated all of the
correlations between all logical opposites. Results, however. re-
vealed that some of the logical opposites rated on these unipolar
scales showed consistent and strong negative correlauons (¢.g..
strong-weak, clean-dirty. and fast-slow),® whereas others (e.g.,
pleasant-unpleasant) were not significantly negatively (or posi-
tively) correlated with each other across attitude stimuli. Re-
sults of factor analyses also suggested that when subjects were
not forced to make judgments on bipolar scaies. they tended to
use the scales as if they reflected unipolar continua rather than
simply one end of a bipolar continuum. R. F. Green and Gold-
fried called into question Osgood et al.’'s (1957) assumption that
bipolar continua along which people organize the connotative
meaning of concepts are intrinsic 1o their use of language (see
also de Mille, 1970).

Another line of evidence bearing on the conceptual organiza-

tion of affect and emotion comes from recent studies of self-
reporis of moods and emotions (e.g., Bradburn, 1969; Brad-
burn & Caplovitz. 1965; Diener & Emmons, 1985: Diener &
Iran-Nejad, 1986; D. P. Green et al,, 1993; Larsen & Diener,

1992; Tellegen. 1985; Watson, 1988; Zveon & Tellegen, 1982), .-

research-on preferences related to gains and losses (Fischoff,
Slovic, & Lichtenstein, 1980; Kahneman & Tversky, 1979), and
factor analyses of affect terms (e.g., Gotlib & Meyer, 1986).
Studies of the language of moods and emotions. for instance,
have led to the claim of stochastic independence between posi-

tive and negative moods: terms such as delighted, excited. alert,* -

and determined load on a high positivity factor, whereas terms
such as nervous. afraid, angry. guilty. contemptuous, and dis-
gusted load on a high negativity factor (see reviews by Watson,

" Clark. & Tellegen, 1988; Watson & Tellegen, 1985).

Whether or not these data actually support the notion of sto-
chasuc independence between people’s positive and negative
conceptual organizations of moods and emotions is still being
debated (e.g., D. P. Green, 1988; D. P. Green etal., 1993 Larsen
& Diener. 1992: Watson, 1988). As D. P. Green et al. (1993) and
D. P. Green and Citrin (in press) have recently demonstrated,
evidence purportedly showing the independence of opposite
mood states—low correlations between positive and negative
moods—can result from random and nonrandom response er-
ror. D. P. Green et al. (1993) further demonstrated that when
multipie methods of mood assessment were used and response
errors were considered. a bipolar (positive~-negative) structure
underiving moods emerged. Zanna and Thompson (1991) have
also suggested that methodological artifacts (e.g., carryover be-
tween unipolar positive and negative rating scales) can inflate
the negative correlation between positive and negative evalua-
tive processes. These methodological considerations will need
10 be considered in future work on the stochasuc independence

® R. F. Green and Goldfried's (1965) studies do not call into question
the centrality of evaluative processes in peopie’s conceptual organiza-
ton of their world as much as thev call into question the specific dimen-
sional structure of evaluative processes advanced by Osgood. Suci. and
Tannenbaum (1957). For instance. some of the words examined by
R. F. Green and Goldfried (1965) were found to be organized in terms
of bipolarity, suggesung that their failure to find bipoiarity for many
of the evaluative words is not easily explained as an artifact of their
psvchometric procedures.
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between positive and negative moods.” A bivariate model can
accommodate any range of outcomes, whereas a bipolar model
can accommodate only one. It will be equally illuminating to
determine the conditions under which a potentially bivariate
plane manifests as a bipolar (e.g., pleasantness-unpleasantness)
continuum and to identify the overlapping and nonoverlapping
operating components {¢.g., information, stages, processes. and
mechanisms) that are responsible for the (in)dependence of pos-
itive and negative evaluative processes.

In an intriguing study that bears on functional rather than
stochastic independence. Goldstein and Strube (in press) dem+
onstrated the separability of positive and negative affect within
a specific situation and time and the uncoupled activation of
positive and negative processes after success and failure feed-
back, respectively. Briefly, Goldstein and Strube (in press) ad-
ministered Watson et al.’s (1988) PANAS ta students at the be-
ginning and end of three successive class meetings. Students
were led to believe that they were participating in a large-ccale
longitudinai study of affect. and they were instructed to indicate
on the PANAS how they felt “‘right now (that is. at the present
moment).” However, these class meetings were selected by the
investigators such that, on the second day of the study, students
received performance feedback on a class examination. Stu-
dents were informed of their performance and of the class aver-
age on the exam. Analyses of the responses to the PANAS indi-
cated that students who scored above the mean (i.e.. success

-feedback) showed slevations in positive affect but no change in

negative affect. whereas students who scored below the mean
(i.e.. failure feedback) showed elevations in negative affect but
no change in positive affect. Goldstein and Strube (in press) also
found nonsignificant correlations within each measurement pe-
riod between the measures of positivity and negativity. Thus,
not only were the momentary feelings of positivity and negativ-
1ty independent and the activation of positive and negative eval-
uative processes uncoupied. but different events (success and
failure feedback. respectivelv) were associated with the uncou-
pled acuivation of positive and negative evaluative processes.
These results are consistent with the notion that the principle
of reciprocal evaluative activation can be usefully subsumed by
the more general principle of bivalent modes of evaluative acti-
vation.

In summary, evaluative processes have historically been de-

picted in attitude measurement and theory in terms of a bipolar -

vector extending from maximally negative (and minimally pos-
itive) to maximally positive (and minimally negauve). If the ac-
tivation of positive and negative evaluative processes is inevita-
bly reciprocally coupled. then detailing separable posiuve and
negative substrates would not enhance prediction of the result-
ing evaluauve response dispositions. However, theory and re-
search from areas ranging from the conceptual organization of
emotion through racial prejudice to unconditioned responses
indicate that positive and negative evaluative processes have
some nonoverlapping operating components (e.g.. functional
independence). are opposing in their effects on attitudes or be-
havior. and are capable of being differentialiy activated. Accord-
ingly. we have suggested that the bivariate framework may be
preferable to the bipolar framework. at least at this juncture,
because the former has generative utility. If attitudes are truly
bipolar. then the bivariate and bipolar models are formally

equivalent, and the attitude dimension lies along the reciprocal
diagonal of the bivariate plane. To whatever extent attitudes de-
viate from a strict bipolarity. the bivariate representation is
more accurate and comprehensive.?

The theoretical utility of a bivariate framework is manifest in
the social psychological literature on racial prejudice and on
blood-organ donations, in which positive and negative attitude
factors have been proposed, and in the psychobiological litera-
ture on motivation, in which some of the neural mechanisins
underlying appetitive and defensive actions have been differen-
tiated. In the next section, we introduce a computational model
of an evaluative space. The purpose of the model is not to cele-
brate mathematical formalisms per se but 1o define relations
among theoretical constructs and to illustrate the generative
value of the bivariate framework. Given the metrics commonly
used in attitude research, the point predictions-made by the

-model-are.not as critical as are the relative effects predicted. In

developing and illustrating the model. we draw especially on the

research on behavioral conflict and on attitude ambivalence,

phenomena that underscore the limitations of the principie of
reciprocal -evaluative activation and thé heuristic value of the
principle-of bivalent modes of evaluative activation.

Attitudes and Evaluative Space

The conceptualization of an attitude represented by the prin-
ciples of evaluative activation, oppositive evaluative aciions, and

7 The research on the separability of positivity and negativity using
the PANAS has focused on moods (e.g.. Watson, 1988) and dispositions
(e.g.. Marshall. Wortman, Kusulas, Hervig. & Vickers, 1992) rather
than on attitudes. Are the findings from this area of research relevant to
the study of attitudes? As a preliminary inquiry. 30 undergraduate
women living in campus residence halls were interviewed to assess the
posiuvity and negativity evoked by their roommate (Snydersmith &
Cacioppo. 1992). The PANAS was administered with instructions that
subjects should respond to the items in terms of how they felt about
their roommate. The responses to the nine items constituting the posi-
tvity scale were summed to yield an index of the positivity evoked by
the roommate. and a comparable procedure was used to index the neg-
auvity evoked by the roommate. The Cronbach alphas for both scales
were high (.77 for negativity and .90 for positivity). Analyses further
revealed that (a) roommates evoked stronger feelings of positivity (M =
27.3) than negativity (M = 15.63) and (b) positivity and negativity to-
ward the roommate were uncorrelated (r = —.08. ns). Research on the
separability of positivity and negativity in moods and investigations of
the conditions under which stochastic independence between positivity
and negativity occurs may therefore bear on the operating components
of positive and negative evaluative processes, at least for some attitudes.

! Previous muitidimensional models of attitudes “ave emphasized
components such as affect. behavior, and cognition, with each scaled
along a bipolar evaluative continuum (c.g., Breckler, 1984; see Caci-
oppo, Petty, & Geen, 1989). The present model is not incompatibie with
these perspectives: it implies only that 1o understand the attitudinal sig-
nificance of any such set of components, the effects of each on positive
and on negative evaluative processes should be considered to ensure that
the overall level of positivity and negativity activated by the antitude
stimulus is gauged accurately. It is interesting 10 note in this regard that
Zanpa and Thompson (1991) gauged positivity and negativity within
specific attitudinal components (e.g.. affective and cognitive) and subse-
quently aggregated across components as a result of the similarity in
data patterns.
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bivalent modes of evaluative activation can be expressed quan-
titatively as follows:
Wp . "’" - ..

WA w W N
where P is the activation function for positive evaluative pro-
cesses (abbreviated hereafter as positivity), Pi represents the
level of positivity activated by an attitude object. and W, is a
weighting factor representing the relative attitudinal effect of
variations tn positivity; N is the activation function for negative
evaluative processes (abbreviaied hereafter as negativity), N
represents the level of negativity activated by an attitude object,
and W, is a weighting factor representing the relative attitudinal
effect of variations in negativity; and /ij represents nonadditive
effects (e.g.. the potentially mutually inhibitory interaction be-
tween positivity and negativity as their mutual activation in-
creases). The weighting factors are scaled such that the weight-
ing of positivity and of negativity can vary from zero to one, and
the weights of each sum to one. The different modes of evalua-
tive activation manifest as changes in the activation indices, /
and j. Reciprocal activation of positivity and negativity occurs,

Attitude =

for instance, when an attitude object produces-an increase in .

Pi and a decrease in NJ; uncoupled activation occurs when the
attitude object affects only Pi or Nj; and nonreciprocal activa-
tion occurs when the attitude object evokes increases (or de-
creases) in both Pi and ~j (Cacioppo. 1991).

Equation | makes 1t possible to derive an attitudinal surface
for all combinations of Fi and Nj. The exact shape of the attitu-
dinal surface is dependent on the form of the activation func-
uons. the relative value of the weighting coefficients. and the
scaling of the axes. For purposes of illustration, the weights in
Equation | were assumed to be equal. the activation functions
for positivity and for negativity were assumed to have an expo-
nent of .5 (e.g.. power functions representative of psvchophysi-
cal functions). and the interacuion and error terms were as-
sumed 10 be zero.® The resulting attitudinal surface overlyving
the evaluauve plane is depicted in Figure 3. This overlving sur-
face represents the attitudinal disposition predicted for each co-
ordinate within the evaluative plane. where the --axis represents
the auitudina! manifestation on a bipolar continuum.

A number of features and properties of this evaluative plane
and arttitudinal surface are worth noting here because they de-
pend only on the positivity and negatvity functions being
monotonic. First. inspection of the attitudinal surface in Figure
3 confirms the empirical finding (e.g.. J. D. Edwards & Ostrom.
1971) that changes in the evaluative processes underlyving an at-
titude mav not result in measurable changes using bipolar scales
(i.e.. values on the attirudinal surfa-=). In general the relation-
ship between loci on the evaluative plane and points on the atu-
tudinal surface is characterized by a many-to-one mapping.'’
That is. each coordinate on an evaluative plane dictates a spe-
cific value on the attitudinal surface: however. each value on
the attitudinal surface does not translate unequivocally 1nto a
specific coordinate on the evaluative plane. This 1s most obvious
along the coactivity diagonal. which extends from the front to
the back comers of the evaluative plane. As is apparent from
inspecting Figure 3. all of the points along this diagonal map
into the same value on the attitudinal surface. At the front cor-
ner of the evaluative plane, the activation level of both positivity

Evaluative Space

Altitude

’ . A o
coac tivityvyl‘ reciprocity

Figure 3. Bivariate evaluative plane and its associated attitudinal sur-
face. This surface represents the attitudinal disposition of an individual
toward (+) or away from () the target stimulus. The attitudinal dispo- -
sition is expressed in relative units. as derived from Equation | with K/,
= .5 W, =.5,and Iij = 0. The axis diniensions are in relative units of
activation. The point on the surface overlying the left axis intersection
represents a maximally positive attitude. and the point on the surface
overlying the right axis intersection represents a maximally negative at-
titude. In addition. each of the points overlying the dashed diagonal
extending from the back to the front axis intersections depicts the same
midpoint attitude. Thus, the nonreciprocal diagonal on the evaluative
plane. which represents different evaluauve processes (e.g.. neutral to
ambivalence), vields the same middling expression on the attitudinal
surface. Dashed lines (including the coactivity diagonal) represent 1soat-
titudinal contours on the evaluative piane. These isoattitudinal contours
are illustrative rather than exhaustive.

and negativity equals zero, the resulting positivity and negativ-
ity equal zero, and the combination of these outputs is zero. The
eliciting stimulus in this case evokes neutrality (i.e.. no affec-
uvity. as reflected by the locus on the evaluative plane). and the
attitudinal response would be a middiing position on a bipolar
attitude scale (as reflected by the locus on the attitudinal sur-
face). At the far corner. in contrast. the activation level of both
positivity and negativity is maximal and their outputs are as-
ymptotic. but the combination of these outputs still equals zero.
The eliciting stimulus in this case evokes a great deal of affec-
tivity and ambivalence (as reflected by the locus on the evalua-
tive plane), but the anitudinal response on a bipolar scale is

® The simplifying assumptions implemented in Equation | when gen-
erating Figure 3 were made for didactic reasons. We consider the pa-
rameters in Equation | in greater detail shortly.

19 See Cacioppo and Tassinary (1990) for a discussion of one-to-one.
one-to-many. many-to-one, and many-to-many mappings between con-
ceptual and empirical domains.
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again a middling position (as reflected by the locus on the attj-
tudinal surface). This coactivity diagonal can therefore be
thought of as an isoattitudinal contour.

Many isoattitudinal contours exist on the evaluative plane
(e.g., see the dashed lines in Figure 3). Measurements obtained
from the attitudinal surface that fall above an isoattitudinal
contour do not allow unambiguous .inferences 1o be drawn
about a person’s attitudinal disposition with a bipolar index be-
cause any such measurement has multiple potential origins in
the evaluative plane, each of which has quite different psycho-

—logical implications. Thus: isoattitudinal*coméiﬁ?eifcscnt re-

&gions of indeterminism in the mapping from the attitudinal sur-
face (e.g.. bipolar attitude scale responses) onto the underlying
evaluative plane. :

We do not mean to imply that measurements of the attitudi-
nal surface have no bearing on underlying origins of evaluative
processes, as represented in the bivariate evajuative piane.

Note, for instance, that as.the locus on the evaluative plane -
moves toward either the left or the right corner in Figure3, the -

region of indeterminism becomes smaller until, at the extreme

left and right corners. ‘one-to-one mappings are-achieved be- -

tween the points on the evaluative plane and the attitudinal sur-
face. The diagonal connecting these two corners. of course, re-
flects the reciprocal modes of evaluative activation, the implicit
assumption underlying the ubiquitous bipolar scale (and, con-
sequently. many theories) in the area of attitudes. Given that the
only reasonably good mapping between surface measures and
their underlying psychological origin is found in regions near
the corners of the reciprocal diagonal. it perhaps should not be
surprising that the past 60 vears of research on attitudes can be
interpreted as falling along this diagonal. Factors that produce.
nonreciprocal movements along the evaluative plane (e.g.. the
coactivauon of positivity and negativity) produce attitudinal
manifestations that are largely indistinguishable with bipolar
scales. In the absence of distinguishable manifestauons. these
factors would appear to have little or no effect on attitudes and
would be assigned little or no significance in attitude theories.
Thus. bipolar attitude scales may have shaped and constrained
atutude theories in more fundamental and substantial ways
than generally recognized. Other regions of the evaluative plane
may be at least as important to understand, but the interpretive
limitations of traditional attitude conceptualizations and mea-
sures may have limited investigation of these regions.

Several aspects of Miller's conflict theory and data may bear
on Equation |. Recall that the manipulation of pos:tive and neg-
ative environmental contingencies in the same situation consts-
tently had opposing effects on approach-withdrawal behaviors.
However. the fact that the behavioral effects of positive and neg-
ative environmental contingencies were opposite does not nec-
essarily imply that positive and negative valent processes were
reciprocally activated. Indeed. the gradients in Figure 2 indicate
that both the strength of approach and the strength of avoidance
tor withdrawal) increase as the distance from the goal decreases;
in Equation 1, this is characterized as the coactivation of positi-
vity and negativity.

Second. the avoidance and approach gradients depicted in
Miller’s research varied in slopes. but the avoidance gradient
was typically considerably steeper. This steeper slope for nega-
tive input represents a negativity bias and suggests that bipolar

attitudinal and behavioral expressions may be more strongly
affected by negative than positive events. Interestingly. Skow-
ronski and Carlston (1989) recently reviewed research on im-
pression formation and found support for a negativity bias in
attitude formation toward people. and Cacioppo and Gardner
(1993) reviewed evidence for this bias in attitudes toward blood
and organ donations. The negativity bias can be modeled in the
present framework, for instance. by weighting negativity higher
than positivity (i.e., W,> .5 > W,)in Equation 1.

Research on approach-withdrawal conflict also reveals what

might be termed a positivity offser that is particularly apparent
at low levels of evaluative activation. At distances far from the
goal, the motivation to approach is higher than the motivation
to avoid. even though the slope is lower in the former (see Figure
2). Thus. the positivity offset. evident in the higher intercept for
the approach gradient, represents a higher starting point for the
positive than negative activation functions. The negativity bias, -
evident ini the steeper slope for the avoidance gradient, denotes a
higher first derivative for the negativity than positivity activation
functions.

The notion of a positivity offset is consistent with early re-
search on-word frequencies and meaning.- For instance. the
Thorndike-Lorge count (1944) revealed that the word happi-
ness occurs more than 15 times as often as the word unhappi-
ness, good occurs 5 times more often than bad, love occurs al-
most 7 times as often as hate, sweer is found almost 7 times
more oiten than sour. better is used about S times more often
than werse. and best occurs about 6 times as often as worst, In
reviewing this and related work, Zajonc (1968) observed that

the strength and pervasiveness of the relationship between word
frequency and meaning—the evaluative aspect of meaning. in par-
ticular—is truly remarkable. For. if there is any correspondence
between the frequency with which words are used and the actual
preponderance of the things and events for which these words
stand. then we may congratulate ourseives on living in a most
happy world. (p. 2)

The positivity offset may. in fact. bear on Zajonc's (1968) mere
exposure effect, that is. the tendency for unfamiliar neutral
sumuli to become liked as a function of repeated (i.e., unrein-
forced) exposure per se.

1t 1s interesting to speculate about the possible evolutionary
significance of the positivity offset and negativity bias. The pos-
invity offset would foster approach or exploratory behavior at
low levels of evaluative activation. a tendency that has obvious
survival value. Indeed, it is this natural curiosity that drives the
scientific enterprise. In addition. a socially useful consequence
of the positivity offset is that cohesion (i.c.. positive attitudes)
would develop among individuals who are simply exposed re-
peatedly to one another (Zajonc. 1968). The negativity bias, in
contrast, fosters stronger responsiveness to proximate negative
than proximate positive or neutral events. To the extent that it
1s more difficult to reverse the consequences of an injurious or
fawal assault than an opportunity unpursued. a propensity to
react more strongly to negative than positive stimuli may have
developed through the process of natural selection. This is not
to suggest that negative events foster learning over positive
events across contexts, but only that psychological, physiologi-
cal. and behavioral responses are more strongly influenced by
proximate negative than positive stimuli within a given context.
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By virtue of the negativity bias. individuals should be increas-
ingly inclined toward withdrawal or avoidance at high levels of
coactivation.'' Consistent with this reasoning, Taylor (1991) has
recently summarized a wide range of evidence showing that
negative events in a context evoke stronger and more rapid
physiological, cognitive, emotional, and social responses than
neutral or positive events.

Third, Miller's theory and research on conflict indicate that
animals approach the goal when distant from it. withdraw from
the goal when near it. and hesitate when at the distance from the

..goal at which the approach and avoidance gradients intersect.

These predictions are in compiete accord with the computa-
tional model outlined eariier. in which the difference between
the two gradients at any given distance from the goal reflects the
strength and valence of the bipolar disposition arising as a result
of the bivalent components.'* Finally, Miller’s theory concerns
behavioral ronflict originating from complex learning histories

. that included both posiuve and negative events. As such. it czn

be subsumed within the present framework as falling along the
coactivity diagonal with the following revisions to Equation 1:

Anitude = .4(Pi + ¢c) — .6Nj + Iij. (2
where P is the activation function for positivity and is approxi-
mated by the function /-; i represents the level of positivity ac-
uvated by an attitude object: ¢ is a constant that contributes to
2 higher intercept for positivity than negativity (i.e.. positivity
.4 15 a conservative estimate of the weighting factor for
posiuivity. approximated on the basis of the research on ap-
proach and avoidarnce gradients. that reflects the lower weight-
ing for positivity relative to negativity (1.e.. negauvity bias): N'is
the activauon funcuon for negativity and is approximated by
the funcuon /% ) represents the level of negativitv activated by
an atutude obiect: .6 is the corresponding weighting factor for
negauvity: and /i represents nonadditive effects. '’

As before. the different modes of evaluauve acuvauon mani-
fest as changes in the activation indices. ; and /. This 1s a feature
that allows atitude and conflict theory 1o be examined within a
common framework. For exampie. Equauon 2 vields the evalu-
auve space displaved 1n Figure 4. The differenual weighung of
positivity and negauvity produces functuions with different
slopes. depicting the relauve impact and dynamic ranges of
these evaluative processes on bipolar attitudes. The inset super-
1mposes the separate marginals for the actuvauon of positivity
and negauvity, providing the same graphical representauon of
these opposing forces used by Miller (1959) and depicted 1n Fig-
ure 2. Note that the bipolar attitudinal expressions overlving the
reciprocal diagonal. parucularly at the endpotnts of the surface
VEC1Or. continue 10 ...ap 1Ato movements on the evuluative plane
with the least indeterminism. In contrast. the bipolar attitudinal
expressions overlving the coacuvity diagonal continue to map
1n a one-to-many fashion onto the evaluauve plane. Unlike Fig-
ure 2. however. the attitudinal manifestations over the coactivity
diagonal in Figure 4 vary somewhat across this diagonal. Spe-
cifically. the attitudinal expression at each point on the diagonal
equais the difference between the corresponding point on the
positivity and negativity functions (i.e.. marginais) depicted in
Figure 2. Thus. the coactivity diagonal that moves through the
rear axis intersection captures much of Milier's theory of con-
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flict and is an isoattitudinal contour that corresponds to Miller’s
crossover point.

Milier (1951, 1966) also provided evidence that increasing or
decreasing the strength of the “approach mouvation™ (¢.g.. by
subjecting the animals to food deprivation before the test)
affecied the offset but not the siope of the approach gradient.
Similarly, the imtercept of the avoidance gradient but not 1ts
siope was affected when the strength of the avoidance mouva-
tion was manipulated (¢.g.. by increasing the electric shock).
Given the stability of the slopes and the sensitivity of the offsets
10 the underlying motivational state of the organism before test-
ing, we have proposed numeric coefficients for positivity and
negativity, but we have not enumerated the constant. For illus-
trative purposes only, we specified ¢ = .1 when generating Figure
4. We have not added a second constant to negauvity because
the offset can be thought of as the relative difference in intercept
berween the approach and avoidance gradients. and the offsets
for the approach gradients generally were higher than those for
the avoidance gradients."

"' The bias favoring approach at distances far from the goal may be
an aniifact of the methodology used: both gradients can be raised or
lowered by increasing or decreasing the strength of the reinforcers. How-
ever, studies of the effects of stimulus similarity on the approach and
avoidance gradients also revealed a positivity bias that cannot be ex-
plained away as easily (e.g.. see Miller. 1951, 1959).

12 Miller's conflict theory was developed in experiments on rats in
which the notion of an anitudinal disposition underlying behavior was
not considered. Miller also applied his theory to mental phenomena and
problems in humans. however. as he wrote about its implications for
personality (e.g.. Miller, 1951) and psychotherapy (c.g.. Miller. 1966). In
a recent review, we found evidence that the difference in the bivalent
organization of behavior across the phylogenetic scale is not that rudi-
mentary mechanisms are absent in their effects on human behavior but
that these mechanisms are modulated or overshadowed by the operation
of more complex (e.g.. relatonally sensiive) mechanisms (Berntson,
Bovsen. & Cacioppo. in press). Thus. the separabilitv and apparent co-
acuvation of positive and negative motives 1n the ammal research
on confict may generalize directiv to human mouves and atttudes
(Epstein. 1980: Thompson. Zanna. & Griffin. in press).

'3 The most common empirical measures of positivity and negativity
have been based on self-reports such as unipolar attitude scales (e.g.,
Bargh, Chaiken. Govender. & Pratto. 1992: Kaplan, 1972) and Watson,
Clark. and Tellegen's (1988) PANAS. Tests of Miller's (1948, 1959) con-

. fict theory relied on behavioral measures such as the strength of the pull

toward or away from the goal box (Brown. 1948). Psvchophysiological
research has shown that electromyographic measures of expressive fa-
ciai responses to attitudinal stimuli (e.g.. Cacioppo. Petty. Losch, &
Kum. 1986: Dimberg. 1988) and a late positive potential of the event-
related brain response to atuitudinal stmuit (Cacioppo. Crites. Bernt-
son. & Colef: 1993: Tacioppn. Crites, Gardner, & Bernison. 1993) may
be used to differentiate atutudinal valence and extremity. Each class of
measures has potential limitations. Until the requisite research has been
conducted on the reliability. validity. relauve sensitivity, and practcality
of verbal. behavioral. or physiological measures of positvity. negativity.,
and ambivalence. measurement by multiple operationaiizations 1s sug-
gested (see also D. P. Green. Goldman. & Salovey. 1993).

'* An additional constant, 8, can be incorporated into Equation 2 to
quantify general individual differences in aflecuve predisposition. This
constant would simply change the scaling on the z-axis. however, and
would not change the form of the gradients or overlying atutudinal sur-
face.
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Figure 4. The bivariate evaluatve plane and its associated attitudinal surface. The surface represents the
atutudinal disposition of an individual teward (+) or away from (~) the target stimulus. The attitude is
expressed in relative units, as derived from Equation 2. The point on the surface overlying the left axis
intersection represents the maximally positive attitude evoked by the target stimulus. and the point on the
surface overlying the right axis intersection represents the maximally negative attitude toward the target
sumutus. The inset superimposes the strength of the acuvation of positive and negative valent forces as a
function of movements along the coactivity diagonal. Note that the predictions depicted in this inset mirror
those for approach-~avoidance conflict in Miiler’s (1959) theory of conflict (see Figure 2).

In summary, we have reviewed evidence that the reciprocal
central control over opposing neural mechanisms and extero-
ceptive reflexes is by no means a universal feature of their acti-

vation. We have also reviewed research suggesting that the posi- .

tivity function begins at a higher point (e.g.. fostering explor-
atory behavior) but has a slope that is less steep than the
negativity function (e.g., fostering escape from hostile stimuli).
These findings were used to further specifv the parameters in
the computational madel (see Equation 2) and the correspond-
ing attitudinai surface (see Figure 4). Although the positvity
offset and negativity bias were derived from the research on con-
flict. Zajonc (1968) reviewed evidence from word frequency
studies consistent with the existence of a positivity offset, Skow-
ronski and Cariston (1989) reviewed evidence from the domain
ofimpression formation (i.e., attitude formation toward people)
for the existence of a negativity bias, and Taylor (1991) summa-
rized evidence for the generally larger social, psychological, and
physiological impact of negative than neutral and positive
events. Thus, although we drew on research on behavioral con-
flict to estimate the parameters in Equation 2 that depict a po-

sitivity offset and a negativity bias, both effects have been ob-
served in the area of attitudes as well.

Finally, interest in attitude ambivalence appears to be on the
rise as the field has turned to questions about attitude structure
(e.g.. Hass et al.. 1991; Parsi & Katz. 1986). automatic attitude
activation (e.g., Bargh, Chaiken, Govender, & Pratto, 1992), and
attitude strength (e.g., Thompson et al.. in press). The bivariate
framework and computational model specified in Equation 2
complement and extend existing approaches * attitude ar._bhiv-
alence (e.g.. Abelson, Kinder. Peters, & Fiske, 1982; Breckler, in
press: Crano. Gorenflo, & Shackelford, 1988: Crano & Sivacek,
1984; Kaplan, 1972; Scott, 1966, 1968: Thompson et al., in
press). Two features common to most ambivalence formula-
tions are that (a) ambivalence is predicted to increase as the
distance from the origin increases along the coactivity diagonal
and (b) ambivalence is predicted to be symmetrical about the
coactivity diagonal (e.g., see Thompson et al,, in press). How-
ever, the higher weighting o negativity than positivity in Equa-
tion 2 suggests that, cereris paribus, ambivalence should be
greater when negativity is the weaker of the two evaluative sub-
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strates. Unlike prior ambivalence formulations, therefore. a
small displacement of the contour of peak ambivalence is pre-
dicted, representing an exaggerated effect of negativity on atti-
tude ambivalence. A second difference between prior ambiva-
lence formulations and theoretical expectations from the pres-
ent model originates in the constant, ¢, which reflects the
positivity offset. When positivity is zero. the constant implies
that ambivalence generally decreases as negativity is increas-
ingly acuvated. The absence of a comparable constant in the
negativity term results in a different prediction for the effects of
increasing positivity on ambivalence. Thus. both the negativity
bias and the positivity offset suggest that attitude ambivalence

The uncoupled modes of evaluative activation are character-
ized by changes in positive or negative evaluative processes but
not both (e.g.. Goldstein & Strube. in press). Thus. uncoupled
modes of evaluative activation exhibit stable. although some-
what smaller. effects on attitudes than reciprocal modes.

In contrast, nonreciprocal modes (coactivation or coinhibi-
tion) have an inherently variabie or unstable effect on the direc-
tion of the attitude change. In coactivation. for instance. both
positive and negative evaluative processing are increasing: how-
ever. changes in the activation of positivity and negativity have
functionally opposite effects on the consequent attitude. Minor
variations in the magnitude of the relative activation of posi-

4t

may be asymmetrically rather than symmetrically distributed
about the coactivity diagonal in Figure 3.

Although the preliminary parameter estimates for deriving
attitudinal manifestations (Equation 2) may require revision,
the principles of evaluative activation, opposing evaluative ac-
tions. and bivaient modes of evaluative activation. along with
Equation |. may offer a usefu! framework for the study of an
array of attitudinal phenomena. In the final section, we outline
three additional attitudinal properties illuminated by the bivar-
iate framework and explain how these properties depend only
on the positivity and the negativity functicns being monotonic.
Given monotonic activation functions for positivity and nega-
tivity, we also outline several novel predictions about attitude
change that follow from the bivariate computational model.

Atutudina! Properties as a Function of the Bivalent
Mode of Evaluative Activation

The threz modes of evaluative activation (i.e.. reciprocal. un-
coupled. and nonreciprocal) and the consequent attitude differ
n terms of at least three properties: directional stability. dyv-
namic range. and response lability (see Table 1: Berntson. Caci-
oppo. & Quigley. 1991). In reciprocal evaluative activation.
changes in atutude are fueled consistently by the changes in the
positive and negative evaluative processes evoked by the simu-
lus. For instance. an individual's attitude toward a stimulus
would become more positve if the stmulus evoked positive
evaluauve processes and diminished negauve evaluative pro-
cesses. Variations in the magnitude of their reciprocal activa-
tion, although affecting the magnitude of the change in attitude.
would not be expected to alter the basic direction of the change.

Thus. whether positive and negative evaluative processes were

reciprocally activated by a small or a large amount would not
alter the direction of the movement across the evaluative plane
and the consequent movement on the overlving attitudinal sur-
face. Of course. positive and negative evaluative processes could
be reciprocally acuvated with the negativiy evoked by a simu-
lus increasing and the positivity evoked by the sumulus decreas-
g rather than vice versa. This form of reciprocal activation
would also produce a directionally stable change 1n atutude to-
ward the stimulus. To distinguish between these two forms of
reciprocal activation. we offer the convention of naming both
the mode (i.e.. reciprocal) and the evaluative dimension that is
increasing (i.e.. positive or negative activation). Thus. reciprocal
positive activation manifests in directionally stable and increas-
ingly positive attitudes. and reciprocal negative activation re-
sults in directionally stable and increasingly negative attitudes.

tivity or negativity. therefore. can lead to a more positive atti-
tude. a more negative attitude. or no manifest change in attitude
toward the stimulus, depending on which evaluative substrate
predominates.

The properties of dynamic range and response lability are

also inherent consequences of the mode of evaluative activation.
Because of the opposing functional consequences of the activa-
tion of positivity and negativity on attitudes, (a) reciprocal acti-

~vation of these underlying evaluative processes produces syner- " -
gistic effects, thereby maximizing the dynamic range and the:

reactive lability (i.e.. the response per unit of movement across
the evaluative plane) in evaluative disposition; (b) nonrecipro-
cal activation produces opposing effects on attitudes, which con-
strains the dynamic range and reactive lability: and (¢) uncou-
pled modes of activation represent cases in which only one of
the two valent classes of determinants is active, which yields
attitudes with intermediate dynamic range and reactive lability.
Thus. reciprocal activation maximizes directional stability and
the range of change in attitudes, whereas nonreciprocal activa-
uon (e.g.. coactivation and coinhibition) potentiates directional
changes in attitudes but tends 10 restrict their range. interest-
ingly. the directional instability of ambivalent attitudes has been
noted {e.g., Katz et al,, 1986). but the mechanism depicted here
underlying this directional stability is a formal property of the
coactuivation of opposing valent activation functions.

It 1s of interest to note that. especially when the activation
functions for positivity and negativity are nonlinear, the rate of
manifest change in attitudes’(e.g., reactive lability) can diverge
rather dramatically from the rate of change in underlying psy-
chological (i.e., evaluative) processes. The gradients of a surface
are the mathematical equivalent of the first derivative of a vec-
tor. The gradient of a surface. therefore, is directionally depen-
dent (consider. for instance. a skier’s acceleration when traveling
across or up vs. down the surface of a mountain). Thus, there
are different gradients, or rates of manifest change, for move-

'* The conceptual differences among the ambivalence formulations.
in addition to the anomalies in the ambivalence predictions made by
some of these formulations. seem 1o call for research in which the com-
parative ability of these formulas 10 predict reported attitude ambiva-
lence 1s investigated empirically. However. all of the formulations pre-
dict relatively equivalent outcomes for some combinations of positivity
and negauvity. For instance. all of these formulations predict that am-
bivalence increases as the distance from the origin increases along the
coactivity diagonal. The most discriminating tests are the ambivalence
ratings observed when either positivity or negativity equals zero. Further
discussion of these issues is beyond the scope of this articie. however.
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Table |
Modes of Evaluative Activation and Their Attituding] Properties
Positivity
Negativity Decrease No change Increase
Decrease Coinhibition Uncoupled negative Reciprocal positive
reduction activation
Dynamic range Low Intermediate - High -
Reactive lability Low Intermediate High
Directional stability Low High High
No change : Uncoupled positive Baseline Uncoupled positive
reduction activaiion
Dynamic range hiutermediate Intermediate
Reactive lability Intermediate Intermediate
Directional stability High High
Increase Reciprocal negative Uncoupled negative Coactivation
activation activation -
Dynamic range High Intermediate Low
Reactive lability High Intermediate Low
Directional stability High High Low

Note. The possible modes of evaiuative activation are reciprocal (reciprocal positive activation and recip-
rocal negative acuvation), uncoupled (uncoupled .negative reduction, uncouplied negative activation. un-
coupled positive reduction, and uncoupled positive activation). and nonreciprocal (coinhibition and coact-
ivation). The naming convention in reciprocal modes is to specify the evaluative substrate that is increasing
rather than the one that is decreasing. Thus, reciprocal positive activation signifies that positivity is increas-
ing and negativity is decreasing. The properties of dynamic range, response lability, and directional stability
are inherent consequences of the mode of evaluative activation., Because of the opposing functional conse-
quences of the activation of positivity and negativity on attitudes. (a) reciprocal activation of these underiy-
ing evaluative processes produces cumulative effects. thereby maximizing the dynamic range, reactive labil-
ity. and directionat stability of the consequent atutudes; (b) nonreciprocal activation produces competing
effects on attitudes, which constrains the dynamic range and reactive lability and potentiates directional
instability; and (c) uncoupled modes of activation represent cases in which only one of the two valent classes
of determinants is active or inhibited. which produces attitudes with intermediate dynamic range and reac-
uve lability and high directional swability. Thus. reciprocal activation maximizes directional stability and
the range of change in attitudes, whereas nonreciprocal activation (e.g., coactivation) potentiates directional
changes in attitudes but tends to restrict their range.
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ments of a given distance across the evaluative plane depending
on the direction of the movement (i.e., the mode of evaluative
activation). Figure 5 illustrates the gradients for uncoupled pos-
1tive activation (upper left panel), uncoupled negative reduction
(upper right panel), coinhibition (lower left panel). and recipro-
cal positive activation (lower right panel).'® The inset above each
panel depicts the attitudinal surface, and the arrow in each inset
indicates the direction of the movement (i.e.. the mode of eval-
uative activation) across the attitudinal surface that vields the
surface gradient in that panel. Movements in the opposite di-
rection, as depicted by the arrow in each inset, vield surface
gradients that are of the same magnitude as but opposite in sign
to the gradient depicted in the corresponding panel.

The attitudinal property uf directional stability 1s visually ev-
ident in the four gradient surfaces depicted in Figure 5. Note,
for instance, that only the surface gradient in the lower left panel
(coinhibition) depicts both positive and negative attitude
changes as originating in movements in one direction across the
evaluative plane. This directional instability is a hallmark fea-
ture of the nonreciprocal mode of evaluative activation.

Inspection of the gradient surface associated with the recip-
rocal mode of evaluative activation (lower right panel) reveals
thatitis elevated more above zero than any of the other gradient
surfaces, consistent with this mode producing the greatest

change in attitudes. The gradient surface is not flat, however,
and 1ts topography reveals that, ceteris paribus, the rate of atti-
tude change should be greater for a neutral attitude (see the
front axis intersection) than for an ambivalent attitude (sce the
rear axis intersection). Because the initial manifestations of
these two attitudes would be similar on a bipolar attitude scale
(see the front and rear axis intersections in Figure 5), these pre-
dictable differences in attitude change as a function of the initial
location on the evaluative plane and the mode of evaluative ac-
tivation would typically be relegated to the error term.
Investigations of the general locus of an initial attitude on the
evaluative plane and the mode of evaluative activation evoked
by a stmulus (e.g., persuasive communication or mere
€xposure) may contribute considerably to an understanding of
attitude change. Consider an individual whose precommunica-

'* The mappings inherent in these quantitative formulations are rela-
tive, and the depictions described here and elsewhere in this article ad-
here to the operational rather than to the representational approach to
measurement (Michell, 1986). For instance, the predictions represented
by the relative height and topography of these surface gradients require
only that (a) the activation functions for positivity and negativity are
negatively accelerating (i.e., marginal utility functions), (b) there is a
positivity offset, and (c) there is a negativity bias.
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Surface Gradients

Surfoce Gradient

Surfoce Grodient

Figure 3

Surface Gradient

Surfoce Grodient
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Surface gradients as a funcuon of four directions of movement (modes of activation) within

evaluauve space. The bivaient modes of evaiuative activation are uncoupled positive activation (upper left
panel). uncoupled negative reduction (upper right panel). combhibition (lower left panel). and reciprocal
positive activation (lower right panel). The small insets show the functional surface, and the arrow in each
inset indicates the direction of the movement in evaluative space. The larger plot in each panel depicts the
surface gradient resulung from movements across the attitudinal surface in the depicted direction for all
loci within the evaluauve space. Movemnents 1n the direction opposite 1o that depicied by the arrow in an
inset vield surface gradients idenucal 1n topography but opposite in sign.

tion attitude is middling and whose location on the evaluative
plane 1s the center. Inspecuon of the upper left panel shows that
movement of a given distance from the center across the evalu-
ative plane in the uncoupled positive activation mode produces

only modest atitude change because the movements on the at-

titudinal surface are approaching the asvmptote for the posi-
tivity activation function. Specifically. the middle of the arrow
in the inset in the upper left panel overlavs the center of the
evaluative plane. Uncoupled positive acuvauon from the center
of the evaluative plane means that there is a movement from the
centerpoint of the arrow toward the end of the arrow. Inspecuon
of the positivity marginal in this inset confirms that this move-
ment on the evaluative piane corresponds to relatively (and in-
creasingly) small positive slopes on the atutudinal surface.
Thus. the surface gradient in the upper left panel 1s positive but
approaches zero as the activation of posiuvity approaches its
asymptote.

Now consider the surface gradient depicted in the upper right
panel of Figure 5. As earlier. assume that an individual's initial
attitude is middling and the location on the evaluative plane

1s the center. The overlying surface gradient indicates that. if a
sumulus (e.g., persuasive communication) were to activate the
uncoupled negative reduction mode, bipolar attitude measures
would show that the communication produced more positive
atutudes. Moreover, the attitude change that would result from
a movement of a given distance from the center by virtue of this
mode would be considerably larger than would result from a
movement of the same distance from the center by uncoupled
rositive activation. This difference is especially apparent as the
movement approaches the edge of the evaluative plane.

The lower left panel shows that movement of the same dis-
tance from the center across the evaluative plane in the coinhib-
ition mode would produce little or no manifest attitude change
on the bipolar measure. whereas the lower right panel shows
that movement of the same distance from the center in the re-
ciprocal positive activation mode would yield considerable atti-
tude change (i.c., reflecting the synergistic effects on attitude
change of both increased positivity and decreased negativity).

Examination of the topographies of the surface gradients in
Figure 5 indicates other features that may be of some interest.

O
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For instance. attitude changes resulting from either uncoupled
mode of evaluative activation are predicted to be relatively un-
affected by the tonic (i.c.. initial) level of the other evaluative
substrate. This is evident in the generally level surface gradients
illustrated in the upper left and upper right panels of Figure
5. The amount of attitude change predicted to result from the
reciprocal or nonreciprocal mode of evaluative activation, in
contrast, is affected rather dramatically in some regions by the
initial level of both evaluative substrates.

Although research is needed to test the formal properties out-
lined in this section, these properties illustrate the generative
utility of thinking qualitatively and qQuantitatively about the
positive and negative evaluative processes underlying attitudes
as separable rather than as reciprocal. Consideration of factors
such as the general location of an initial attitude on the evalua-
tive plane and the mode of evaluative activation evoked by a
stiraulus. for instance, mav allow explanation of variance that is
presently ignored by atutude change theories and is relegaied to
the error term in attitude change research.

Summary

Thurstone’s (1928, 1931: Thurstone & Chave, 1929) scaling
of attitudes along a single continuum originated in his concep-
tualization of an attitude as the net difference between feelings
of appetition and feelings of aversion toward a stimulus. When
scparable component operations for positive and negative va-
len: acuvation functions were posited after demonstrations of
approach-avoidance conflict, these developments were not as-
similated into the attitude literature (cf. Kelman. 1962). In-

. stead. the activation of positive and negative evaluative (e.g..

motivational and cognitive response) processes was reduced to
a simple difference that could be represented by a single bipolar
vector or scale. In the present article. an alternative bivariate
formulation of evaluative processes has been outlined. and evi-
dence reviewed. indicating that attitude theory and measure-
ment may benefit from expanding the principle of reciprocal
evaluative acuvation to accommodate (a) the separable activa-
tion of positive and negative evaluative processes. (b) investiga-
tion of their unjque antecedents and consequences. and (c) ex-
amination of the psychological and physiological constraints
that produce an apparent bipolar structure of data and that fos-
ter bivariate manifestations. In view of the ubiquity of positive
and negative valent processes in behavior. quantification of their
separable and interactive dynamics may have broad signifi-
cance for the study of attitudes, preferences. ambivalence. and
conflict.

References -

Abelson. R. P.. Aronson. E.. McGuire, W. J.. Newcomb. T. M.. Rosen-
berg. M. J.. & Tannenbaum. P. H. (1968). Theories or cognutive con-
sistency: A sourcebook. Chicago: Rand McNally.

Abeison. R. P.. Kinder. D. R.. Peters. M. D., & Fiske. S. T. (1982).
Affective and semantic components in political person perception.
Journal of Personality and Social Psychology: 42, 619-630.

Ahern, G. L.. & Schwartz, G. E. (1985). Differential lateralization for
positive and negative emotion in the human brain: EEG spectral anal-
ysis. Neuropsvchologia. 23, 745-756.

Allport. G. W. (1935). Attitudes. In C. Murchison (Ed.). Handbook of

soctal psychology (pp. 798-844). Worcester. MA: Clark University
Press.

Amsel, A. (1990). Arousal. suppression. and persistence: Frustration
theory. artention, and its disorders. In J. A. Gray (Ed.). Psychobiolog-
ical aspects of relationships between emotion and cognition (pp. 239~
268). Hillsdale, NJ: Erlbaum.

Anderson, N. H. (1965). Primacy effects in personality impression for-
mation using generalized order effects paradigm. Journal of Person-
ality and Social Psychology, 2, 1-9.

Bargh, J. A.. Chaiken. S., Govender, R., & Pratto. F. (1992). The gener-
ality of the automatic attitude activation effect. Journal of Personality
and Social Psychology, 62, 893-912.

Bentley, P. M. (1969). Semantic space is (approximately) bipolar. Jour-
nal of Psychology, 71, 33-40.

Berntson, G. G., Boysen. S. T., & Cacioppo, J. T. (in press). Neurobe-

haviorai organization and thie cardinal principie of evaluative biva-
lence. In F. M. Crinella & J. Yu (Eds.), Brain mechanisms. 1990:
Papers in memory of Robert Thompson. New York: New York Acad-
emy of Sciences. :

Berntson, G. G.. Cacioppo, J. T.. & Quigley, K. S. (1991). Autonomic
determinism: The modes of autenomic control, the doctrine of auto-
nomic space, and the laws of autonomic constraint. Psychological Re-
view, 98. 459-487. B

Bradburn, N. M. (1969). The structure of psychological well-being. Chi-
cago: Aldine.

Bradburn, N. M., & Capiovitz, D. (1965). Reports on happiness. Chi-
cago: Aldine. '

Bradley, M. M., Cuthbert, B. N., & Lang, P. J. (1990). Startle reflex
modification: Attention or emotion? Psychophysiology. 27, 513-527.

Breckler. S. J. (1984). Empirical validation of affect, behavior, and cog-
nition as distinct attitude components. Journal of Personality and So-
cial Psychology, 47, 1191-1205.

Breckler, S. J. (in press). A comparison of numerical indexes for mea-
suring attitude ambivalence. Educational and Psychological Mea-
surcment.

Brehm. J. (1956). Post-decision changes in desirability of alternatives.
Journal of Abnormal and Social Psychology; 52, 384-389.

Briggs. N. C., Piliavin. J. A.. Lorentzen, D., & Becker, G. A. (1986). On
willingness to be a bone marrow donor. Transfusion, 26, 324-330.
Brown, J. S. (1948). Gradients of approach and avoidance responses
and their relation to level of motivation. Journal of Comparative and

Physiological Pswehology. 41. 450—465.

Cacioppo. J. T. (1991, May). Attitudes. Invited address presented at the
annual meeting of the Midwestern Psychological Association, Chi-
cago.

Cacioppo, J. T., Crites. S. L., Berntson, G. G.. & Coles, M. G. H. (1993).
If atutudes affect how stimuli are processed. should not they affect the
event-related brain potential? Psychological Science, 4, 108-112.

Cacioppo. J. T., Crites. S. L., Gardner, W. L., & Berntson, G. G. ( 1993).
Buoelectrical echoes from evaluative categorization: I. A late positive
brain potential that varies as a function of trait negativity and extrem-
1y Manuscr'ipl submitted for publication.

Cacioppo. J. T.. & Gardner. W. L. (1993). What is underiving medical
donor attitudes and behavior? Health Pswhology, 12, 269-271.

Cacioppo. 1. T.. Penty, R. E., & Berntson. G. G. (1991). Persuasion. In
R. Dulbeco (Ed.), Encyclopedia of human biology (pp. 799-810). San
Diego. CA: Academic Press.

Cacioppo. J. T., Petty, R. E., & Geen, T. R. (1989). Attitude structure
and function: From the tripartite to the homeostasis model of atti-
tudes. In A. R. Pratkanis, S. J. Breckler, & A. G. Greenwald (Eds.),
Attitude structure and function (pp. 275-310). Hillsdale, NJ: Erl-
baum.

Cacioppo, J. T., Petty, R. E., Kao, C. F., & Rodriguez. R. (1986). Central
and peripheral routes 10 persuasion: An individual difference per-

b ki R B bl s




420 JOHN T. CACIOPPO AND GARY G. BERNTSON

spective. Journal of Personality and Social Psychology. 51. 1032~
1043.

Cacioppo, J. T.. Penty, R. E.. Losch, M. E.. & Kim. H. & (1986). Elec-
tromyographic activity over facial muscle regions can differentiate the
valence and intensity of affective reactions. Journal of Personality and
Social Psychology. 50, 260-268.

Cacioppo, J. T.. & Sandman, C. A. (1981). Psychophysiological func-
tioning, cognitive responding, and attitudes. In R. E. Petty, T. M. Os-
wom. & T. C. Brock (Eds.), Cognutive responses in persuasion (pp.
81-104). Hillsdale, NJ: Erilbaum.

Cacioppo, J. T., & Tassinary, L. G. (1990). Inferring psychological sig-
nificance from physiological signals. American Psychologist, 45, 16~
28.

Callero, P. L., Howard. J. A.. & Piliavin, J. A, (1987). Helping behavior
as role behavior: Disclosing social structure and history in analysis of
prosocial action. Social Psywchology Quarterly. 50, 247-256.

Callero, P. L.. & Piliavin, J. A. (1983). Developing a commitment to
blood donation: The impact of one’s first experience. Journal of Ap-
plied Psvwchology. 13. 1~16.

Campbell. D. T. (1950). The indirect assessment of social attitudes. Psy-
chological Bulletin, 47, 15-38.

Campbell, D. T.. & Fiske. D. W. (1959). Convergent and discriminant
validation by the multitrait-multimethod matrix. Psychological Bul-
leun. 56. 81-105.

Charng. H.. Piliavin, J. A., & Callero, P. L. (1988). Role identity and
reasoned action in the prediction of repeated behavior. Social Ps)-
chology Quarterly, 51. 303-317.

Condie. S. J.. Warner. W. K.. & Giliman, D. C. (1976). Getting blood
from collective turnips: Volunteer donauion in mass blood drives.

- Journal or Applied Psychology: 61. 290-294.

Cook. S. W., & Selluz, C. A. (1964). A multiple-indicator approach to
attitude measurement. Psvenological Bulletin, 62, 36-55.

Crano. W. D.. Gorenflo. D. W.. & Shackelford. S. L. (1988). Overjusti-
fication. assumed consensus. and attitude change: Further invesuga-
tion of the incentive-aroused ambivalence hypothests. Journal of Per-
sonalitv and Social Psyehoiogy, 55, 12-22.

Crano. W. D.. & Sivacek. J. (1984). The influence of incentive-aroused
ambnvalence on overjustification effects in aruitude change. Journal of
Expertmental Social Psyvenoiogy. 20. 137-158.

Davidson. R. J. (1992). Emotuion and affective styte: Hemispheric sub-
strates. Psvchological Science. 3. 39-43.

Davidson. R. J. (in press). Parsing affective space: Perspectives from
neuropsvchology and psychophysiology. Neuropsychoiogy

Davidson, R. J., Ekman, P.. Saron, C.. Senulis. J.. & Friesen, W. V.
{1990). Approach/withdrawal and cerebral asymmetry: Emouonal
expression and brain physiology., |. Journal of Personality and Social
Pswehology: 58. 330-341.

Davidson. R. J.. Finman. R., Straus. A.. & Kagan. J. (1992). Patterns of
frontal asvmmetrry differentiate beiween wary and outgoing children
Manuscript submitted for publicauon.

Davidson. R. J.. Kalin. N. H.. & Shelton. S. E. (in press). Lateralized
effects of drazepam -n frontal brain electric :| . -vmmetries in rhesus
monkeys. Biological Psychoiogy.

Dawes. R. M.. & Smith. T. L. (1985). Attitude and opinion measure-
ment. In G. Lindzey & E. Aronson (Eds.), The handbook of social
pswchology (pp. 509-566). New York: Random House.

de Mille. R. {1970). Logical and empirical oppositeness 1n value re-
sponses. Pswchological Reports. 26, 143-154.

Diener. E.. & Emmons. R. A. (1985). The independence of positive and
negative affect. Journal of Personality and Social Pswhology. 47.
1105-1117.

Diener. E.. & Iran-Nejad, A. (1986). The relationship in experience be-
tween various types of affect. Journal of Personality and Social Psy-
chology. 50. 1031-1038.

Dimberg, U. (1988). Facial electromyography and the expenence of
emotion. Journal of Psychophvsiology. 2. 277-282.

Doob, L. W. (1947). The behavior of attitudes. Psychological Review
54.135-156.

Eddington, A. (1939). The philosophy of physical science. New York:
Macmillan.

Edwards, A. . (1946). A critique of ‘neutral’ items in attitude scaies
constructed by the method of equal appearing intervals. Psychologi-
cal Review, 53, 159-169.

Edwards, J. D.. & Ostrom. T. M. (1971). Cognitive structure and neu-
tral antitudes. Journal of Experimental Social Psychology. 7, 36-47.

Edwards, P. W., & Zeichner, A. (1985). Blood donor development:

Effects of personality, motivational. and situational variables. Person-
ality and Individual Differences. 6. 743-751.

Epstein, S. (1980). Conflict and stress. In L. Goldberger & S. Breznitz
(Eds.). Handbook of stress (pp. 49-68). New York: Free Press.

Fazio. R. H. (1990). Multiple processes by which attitudes guide behav-
ior: The MODE model as an integrative framework. Advances in £x-
perimental Social Psychology, 23, 715-109.

Fazio, R..H., Powell, M. C.. & Williams, C. J. (1989). The role of atti- )

tude accessibility in tha attitude-to-behavior processes. Journal of
Consumer Research, 16, 280-288.

Fischoff, B. (1991). Value elicitation: Is there anything in there? Ameri--

can Psychologist, 64, 835-847. -

Fischoff, B., Slovic, P., & Lichtenstein, S. (1980). Knowing what you

want: Measuring labile values. In T. Walisten (Ed.), Cognitive pro-
cesses in choice and decision behavior (pp. 117-141). Hillsdale, NJ:
Erbaum.

Fishbein. M. (1980). A theory of reasoned action: Some applications
and 1mplications. In H. Howe & M. Page (Eds.), Nebraska sympo-
stum on motivation, 1979 (pp. 65-116). Lincoln: University of Ne-
braska Press.

Fishbein. M., & Ajzen, L. (1975). Belief. attitude. intention. and behav-
tor Reading. MA: Addison-Wesley.

Fishbein, M., & Raven, B. H. (1962). The AB scales. Human Relations.
15.35-43.

Fox. N. A. (1991). If it’s not left, it's right. American Pswchologist. 46.
863-872.

Goldstein, M. D.. & Strube, M. J. (in press). Independence revisited:
The relation between positive and negative affect in a naturalistic set-
ung. Personality and Social Psvchology Bulletin.

Gotlib. I. H.. & Mever. J. P. (1986). Factor analysis of the multiple affect
adjective check list: A separation of positive and neganive affect. Jour-
nal of Personality and Social Psychology. 50, 1161-1165.

Gray. J. A. (1987). The psychology of fear and stress (2nd ed.). Cam-
bridge. England: Cambridge University Press.

Gray. J. A. (1990). Brain systems that mediate both emotion and cogni-
uon. In J. A. Gray (Ed.). Psychobiological aspects of relationships
between emotion and cognition (pp. 239-288). Hilisdale, NJ: Erl-
baum.

Gray. J. A. (1991). Neural systems. emotion and personality. In J. Mad-
den (Ed.% Neurobiology of learning, emouon and affect (pp. 273-
306). New York: Raven Press.

Green, D. P. (1988). On the dimensionality of public sentiment toward
parusan and ideological groups. American Journal of Political Sci-
ence, 32, 758-780.

Green, D. P., & Citrin, J. (in press). Measurement error and the struc-
ture of attitudes: Are positive and negative judgments opposites?
American Journal of Political Science.

Green, D. P.. Goldman, S. L., & Salovey, P. (1993). Measurement error
masks bipolarity in affect ratings. Journal of Personality and Social
Psychology. 64, 1029-1041.

Green, R. F., & Goldfried, M. R, (1965). On the bipolarity of semantic
space. Psychological Monographs, 796, Whole No. 599).



EVALUATIVE PROCESSES 42]

Greenwald, M. K., Cook.E. W. 111, & Lang, P. J. (1989). Affective judg-
ment and psychophysiological response: Dimensional covariation in
the evaluation of pictorial stimuli. Journal of Psychophysiology, 3. 51~
64.

Gutek. B. A. (1978). On the accuracy of retrospective attitudinal data.
Public Opinion Quarterly, 42, 390-401.

Hamm, A., Stark, R., & Vaitl, D. (1990). Startle reflex potentiation and
clectrodermal response differentiation: Two indicators of two differ-
ent processes in Paviovian conditioning (Abstract). Psychophysiology,
27, 837.

Hass. R. G., Katz, L. Rizzo. N., Bailey, J., & Eisenstadi. D. (1991).
Cross-racial appraisal as related to attitude ambivalence and cogrii-
tive complexity. Personality and Social Psychology Bulletin, 17, 83~
92.

Hass, R. G.. Katz. I, Rizzo. N,, Bailey. J., & Moore, L. (1992). When
racial ambivalence evokes negative affect, using a disguised measure
of mood. Personality and Social Psychology Bulletin, 18, 786-797.

Henriques. J. B., & Davidson. R. 1. (1990). Regional brain electrical
asymmetries discriminate bctween previously depressed subjects and
healthy controls. Journal of Abnormai Psychology. 99. 22-31.

Henriques, J. B.. & Davidson, R. J. (1991). Left frontal hypoactivation
in depression. Journal of Abnormal Psychology, 100, 535-545.

Hinzman, D. L. (1990). Human learning and memory: Connections
and dissociations. Annua! Review of Psychology, 41, 109-139.

Hoebel. B. G. (1985). Brain neurotiansmitters in food and drug reward.
American Journal of Clinical Nutrition. 42, 1133-1150.

Hoebel. B. G. (1988). Neuroscience and motivation: Pathways and pep-
tides that define motivational systems. In R. C. Atkinson. R. J.
Hermstein, G. Lindzey. & R. D. Luce (Eds.). Stevens handbook of
expertmerial psvehology (2nd ed., pp. 547-625). New York: Wiley.

Howe, M. L. (in press). On measuring (in)dependence of cognitive pro-
cesses. Psvchological Review.

Jones. E. E.. & Sigall. H. (1971). The bogus pipeline: A new paradigm
for measuring affect and attitude. Psychological Bulietn. 76, 349-
364.

Kahneman. D.. & Tversky. A. (1979). Prospect theory. Econometrica.
47 263-292.

Kaplan. K. J. (1972). On the ambivalence-indifference problem in atu-
tude theory and measurement: A suggested modificauon of the se-
manuc differential technique. Psichological Bulietin. ™~ 361-372.

Katz. .. & Hass. R. G.(1988). Racial ambivalence and American vajue
conflict: Correlational and priming studies of dual cognilive struc-
tures. Journal of Personality and Social Pswchologh: 55. 891905

Katwz, 1.. Wackenhut. J.. & Hass, R. G. (1986). Racial ambivalence,
value duality and behavior. In J. F. Dovidio & S. L. Gaetner (Eds.).
Prejudice. discrimination. and racism (pp. 35-
Academic Press.

Kelman. H. C. (1962). The induction of action and atutude change.
Proceedings of the XIVth International Congress of .-lpplled Psyenol-
ogy: Personality Research. 2, 81-110.

Klopfer. F. J.. & Madden. T. M. (1980). The middle-most choice on
attitude 1tems: Ambivalence. neutrality, or ncertainty? Personaiin
and Soctal Psychologyv Bulletin, 6. 97-101.

Konorski. J. (1948). Conditioned reflexes and neuron organization
Cambridge. England: Cambridge University Press.

Konorski. J. (1967). Integrative actvity of the brain: An tnterdisciplin-
ary approach. Chicago: University of Chicago Press.

iang, P.J, Bradley, M. M., & Cuthbert. B. N. (1990). Emouon. atten-
tion. and the startle reflex. Psychological Review, 97. 377-395.

Lang, P. J., Bradley, M. M., & Cuthbert. B. N. (1992). A motivational
analysis of emotion: Refleccortical connections. Pswehological Sci-
ence. 3. 4449,

Lang, P.J.. Greenwald, M. K., Bradley, M. M.. & Hamm. A. O. (1993).

§9). San Diego. CA:

Looking at pictures: Affective, facial, visceral. and behavioral man:-
festations. Psychophysiology; 30. 261-273.

Lang, P. J., Ohman, A.. & Vaitl. D. (1988). The international affective
picture system [Photographic slides]. Gainesville: Center for Re-
search in Psychophysiology, University of Florida.

Larsen, R. J., & Diener. E. (1992). Promises and problems with the
circumplex model of emotion. Review of Personality arnd Social Psy-
chology, 13, 25-59.

Likert, R. (1932). A technique for the measurement of attitudes. Ar-
chives of Psychology, 140. 5-53.

Lipset. S. M., & Schneider. W. (1978). The Bakke case: How would it be
decided at the bar of public opinion. Public Opinion, 1, 38—44.

Lofius. E. F,, Fienberg. S. E., & Tanur. J. M. (1985). Cognitive psvchol-
ogy meets the National Survey. American Psychologist, 40, 175-180.

Mackintosk. N. J. (1982). Conditioning and associative learning. New
York: Oxford University Press.

Madden. T. M.. & Klopfer, F. J. (1978). The “cannot decide’ option in
Thurstone-type aititude scales. Educational and Psvcholog:cal Mea-
surement, 38, 259-264.

Marshall, G. N., Wortman, C. B.. Kusulas, J. W.. Hervig. L. K., & Vick-
ers. R. R., Jr. (1992). Distinguishing optimism from pessimism: Re-
lations to fundamental dimensions of mood and personality. Journal
of Personality and Social Psychology, 62, 1067-1074.

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

Masterson, F. A., & Crawford, M. (1982). The defense motivation sys-
temn: A theory of avoidance behavior. Behavioral and Brain Sciences,
5. 661-696.

McCombie, R. P. (1991). Blood donation patterns of undergraduate
students: Family and friendship corretates. Journal of Community
Pswehology, 19, 161-1685.

McGuire, W. J. (19§5). Attitudes and attitude change. In G. Lindzey &
E. Aronson (Eds.), The handbook of social psychology (3rd ed., Vol.
2. pp. 233~346). New York: Random House.

McManis. M. H.. & Lang. P. J. (1992. Ociober). PANAS picture rating.
Paper presented at the annual meeting of the Society for Psychophys-
1ological Research, San Diego, CA.

Meddis. R. (1972). Bipolar factors in mood adjective checklists. British
Journal of Social and Clinical Psychology; 11, 178-184.

Michell. J. (1986). Measurement scales and statistics: A clash of para-
digms. Psychological Bulletin, 100. 398-407.

Miller. N. E. (1948). Theory and experiment relating psychoanalytic
displacement to stimulus-response generalization. Journal of Abnor-
mal and Social Psychology, 43, 155-178.

Miller. N. E. (1951). Comments on theoretical models illustrated by the
development of a theory of conflict behavior. Journa! of Personality.
20. 82~100.

Miller. N. E. (1959). Liberalization of basic S-R concepts: Extensions to
conflict behavior, motivation and social learning. In S. Koch (Ed.),
Psvchology: A study of a science, Studv ] (pp. 198-292). New York:
McGraw-Hill.

Milie.. N.E. (1961). Some recent studies on conflict behavior and drugs.
Amertcan Psychologist, 16, 12-24.

Miller. N. E. (1966). Some animal experiments pertinent to the problem
of combining psychotherapy with drug therapy. Comprehensive Psy-
chuatry, 7, 1-12.

Obone. D. J., & Bradley, S. (1975). Blood donor and non-donor moti-
vation: A transnational replication. Journal of Applied Psychology,
60, 409-410.

Olds, J. (1958). Self-stimulation in the brain. Science. 127, 315-324.

Olds, J.. & Milner, P. (1954). Positive reinforcement produced by elec-
trical stimulation of septal area and other regions. Journal of Com-
parative and Physiological Psychology. 47, 419-427.



422 JOHN T. CACIOPPO AND GARY G. BERNTSON

Osgood. C.E.. Suci. G. J.. & Tannenbaum. P. H. (1957). The measure-
ment of meaning. Urbana: University of lllinois Press.

Ostrom. T, M. (1973). The bogus pipeline: A new ignis fatuus? Psycho-
logical Bulletin, 79. 252-259.

Oswalt. R. M., & Napoliello, M. (1974). Motivations of biood donors
and non-donors. Journal of Applied Psychology. 59. 122-124.

Parsi, N., & K3z, L. (1986). Attitudes toward posthumous organ dona-
tion and commitment 10 donate. Health Psychology, 5. 565-580.

Patchen, M., Davidson. J. D., Hofman. G.. & Brown. W. R. (1977).
Determinants of students’ interracial behavior and opinion change.
Sociology of Education. 50, 55-175.

Patchen, M.. Hoiman, G.. & Davidson. J. D. (1976). Interracial percep-.

tions among high school students. Sociometry. 39, 341-354,

Paulhus, D. L., Shaffer. D. R.. & Downing, L. L. (1977). Effects of mak-
ing blood donar motives salient upon doncr reiention: A field study.
Personality and Social Psvchology Bulletin. 3. 99-102.

Petty. R. E.. & Cacioppo. J. T. (1981). Auitudes and persuasion. Du-
buque. IA: William C. Brown

Pomaza!. R. J.. & Jaccard. J. J. (1976). An informaticnal approach to
altruistic behavior. Jounal of Personclity and Social Pswehology, 33.
317-326.

Poulton. E. C. (1989\ Bias in quantifving judgments. Hillsdale, NJ: Er-
Ibaurn.

Rerman. E. M., Raichle, M. E., Butier, F. K... Hersovitch, P.. & Robbins,
E. (1984). A focal brain abnormality in panic disorder, a severe form
of anxiety. Nature, 310, 683-684.

Rosenthal. R.. & Rosnow. R. L. (1969). Artifact in behavioral research.
San Diego. CA: Academic Press.

Russell. J.A. (1979). Aﬁ"ccuvc space is bipolar. Journal of Fersonality
and Social Psvehology, 27, 345-356.

Russell, J. A. (1980). A circumplex modet! of affect. Journal of Person-
aliv and Social Psvchology. 39. 1181-1178.

Russell. J. A.. Lewicka. M.. & Niit. T. (1989). A cross-cultural study
of a circumplex modei of affect. Journal of Personality and Social
Psvchology. 57 848-856.

Sarason. I. G.. Sarason. B. R.. Pierce. G. R.. Shearin. E. N.. & Savers.
M. H. (199!). A social learning approach 10 increasing blood dona-
uons. Journal of Applied Social Psychologh: 21, 896-918

Schaffer. C. E.. Davidson. R. J.. & Saron. C. (1983). Frontal and parietal
electroencephalogram asvmmetry in depressed and nondepressed
subjects. Biological Psvchiatry. 18. 753-762.

Schneirta. T. C. (1959). An evolutionary and developmental theory of
biphastc processes underiving approach and withdrawal. In Nebraska
svmposium on motvation: 1959 (pp. 1—42). Lincoin: University of
Nebraska Press.

i

Schofield. J. W. (1989). Black and White in schoo! Trus: temsion. or

tolerance” New York: Teachers Coliege Press.

Schofield. J. W. (1991). School desegregation and intergroup relations.
In G. Grant (Ed.). Review of research in education (Voi | 7. pp. 335-
409). Washington. DC: American Educational Research Association

Schuman. H.. & Kaiton. G. (1985). Survey methods. In G. Lindzey &
E. Aronson (Eds.). Handowok of social pswhoiogy (pp. 635-698)
New York: Random House.

Scott. W. A. (1966). Brief report: Measures of cognitive structure. Mu/-
tivariate Behavior Research, 1. 391-395.

Scott. W. A, (1968). Atitude measurement. In G. Lindzev & E. Aron-
son (Eds.). Handbook of social psvchology (Vol. 2. pp. 204-273).
Reading. MA: Addison-Wesley.

Skowronski. J. J.. & Cariston. D. E. (1989). Negatvity and extremity
biases in impression formation: A review of explanauons. Psycholog-
ical Bulleun, 105, 131-142.

Snydersmith, M.. & Cacioppo. J. T. (1992). Parsing compiex social fac-
tors to determine component effects: [. Autonomic acuwvity and reac-

tivity as a function of human association. Journal of Social and Ciin.
ical Psvchology: 11. 263-278.

Spector. P. E. (1992). Summated rating scale construction: An introdu. -
tion. Newbury Park, CA: Sage.

Summers, G. A. (1970). Attuude measurement. Chicago: Rand
McNally.

Tayior, S. E. (1991). Asymmetrical effects of positive and negative
cvents: The mobilizztion-minimization hypothesis. Pswhoiogical
Bulletin, 110. 67-85.

Tellegen. A. (1985). Structures of mood and personality and their rele-
vance to assessing anxiety, with an emphasis on self-report. in A. H.
Tuma & J. D. Maser (Eds.), Anxiety and the anxiety disorder {pp.

'681-706). Hillsdale. NJ: Eribaum.

Thompson. M. M.. Zanna. M. P., & Griffin. D. W. (in press). Let’s not
be indifferent about (amitudinal) ambivalence. In R. E. Petty & J.
A. Krosnick (Eds.), Attitude strength: Antecedents and consequerices.
Hilisdale. NJ: Eribaum.

Thorndike, E. L.. & Lorge, 1. (1944). The teacher’s word-book of 30.000
words. New York: Teachers College. Columbia University.

Thurstone, L. L. (1928). Attitudes can be measured. American Journa!
of Sociology, 33, 529-554.

Thurstone. L. L. (1931). The measurement of attitudes. Journal of Ab~
_normal Psychology. 26. 245-269. '

Thurstonc, L.L.. & Chave. E. L. (1929). The measurement of almude
Chicago: University of Chicago Press.

Tomarken, A. J., Davidson, R. J., Wheeler, R. E.. & Doss, R. C. (1992).
Individual differences in anterior brain asymmetry and fundamental
dimensions of emotion. Journal of Personality and Social Psycholog).
62, 676-687.

Tourangezu. R.. & Rasinski. K. A. (1988). Cognitive processes underiy-
ing context effects in attitude measurement. Psychological Bulletin,
103, 299-314.

Tulving. E. (1985). How many memory systems are there? American
Pswchologist, 40, 385-398.

Turner. C. F. (1984). Why do surveys disagree? Some preliminary
hypotheses and some disagreeabie exampies. In C. F. Turner & E.
Marun (Eds.). Surveving subjective phenomena (pp. 159-214). New
York: Russell Sage Foundation.

Tumer. C. F.. & Krauss. E. (1978). Fallible indicators of the subjective
state of the nation. American Psvchoiogist. 33. 456-470.

Turner. C. F., & Marun, E. (1984). Surveving subjeciive phenomena.
New York: Russell Sage Foundation.

Vrana. S. R.. Spence, E. L., & Lang. P. J. (1988). The startle probe
response; A new measure of emotion? Journal of Abnormal Psychol-
0g). 97. 487-491.

Watson. D. (1988). The vicissitudes of mood management: Effects of
varying descriptors. ume frames. and response formats on measures
of posttive and negauve affect. Journal of Personaluy and Soctal Psy-
chology. 55, 128-141.

Watson, D.. Clark. L. A.. & Tellegen, A. (1988). Development and vali-
dauon of brief measures of positive and negative affect: The PANAS
scales, Journal of Personality and Social Pswhology. 54. 1063-1070.

Watson, D.. & Tellegen. A. (1985). Toward a consensual structure of
mood. Psychological Bulletin, 98. 219-235.

Wilson. T. D.. & Schooler. J. W. (1991). Thinking too much: Introspec-
tion can reduce the quality of preferences and decisions. Journal of
Personality and Social Psvchology. 60. 181-192.

Zajonc. R. B. (1968). Attitudinal effects of mere exposure. Journal of
Personality and Social Psychology Monograph Supplement. %2, Pt
2).

Zanna M. P, Detweiler. R. A., & Olson. J. M. (1984). Physiological
mediation of attitude maintenance. formation, and change. In W. M.
Waid (Ed.), Sociaphysiology (pp. 163-196). New York: Springer-Ver-
lag.



EVALUATIVE PROCESSES 423

zanna, M. P. & Rempel, J. K. (1988). Attitudes: A new look at an Zveon. M. A., & Tellegen. A. (1982). The structure of mood change: An

old concept. In D. Bar-Tal & A. W. Kruglanski (Eds.), The social idiographic/nomethetic analysis. Journal of Personaluy and Social
pswhology of knowledge (pp. 315-334). Cambridge, Engiand: Cam- Psychology. 43. 111-122.
bridge University Press.

zanna. M. P.. & Thompson. M. M. (1991, September). Let's not be . 5
indifferent about (attitudinal) ambivalence. Paper presented at the 'l.leoelvcd. December l 1, 1992
Ohio State University Symposium on Attitudes and Persuasion. Nags Revision received August 24, 1993
Head, NC. Accepted August 26. 1993 =

AMERICAN PSYCHOLOGICAL ASSOCIATICN
SUBSCRIPTION CLAIMS INFORMATION Today's Date:

We provide this form to assist members, institutions, and nonmember individuals with any subscription problems. With the
appropriate informaton we can begin aresolution. If you usc the services of an agent, please do NOT duplicate claims through
them and directly to us. PLEASE PRINT CLEARLY AND IN INK IF POSSIBLE.

PRINT FULL NAME OR KEY NAME OF INSTTTUTION MEMBER OR CUSTOMER NUMBER (MAY BEFOUND ON ANY PASTISSUELABEL)
" ADDRES3s DATE YOUR ORDER WAS MAILED (OR PHONED)
—PREPAID ____CHECK __ CHARGE
CHECK/CARD CLEARED DATE:
crTY STATECOUNTRY e
(Uf possibie. send s copy. front and beck, of your cancelled chock © belp us 1 our ressarch
of your ciam.}
YOUR NAME AND PHONE NUMBER ISSUES: MISSING ____ DAMAGED
TITL-E VOLUME OR YEAR NUMBER OR MONTH

Thank you. Once a claim is received and resolved, delivery of replacement issues routinely takes 4—6 weeks.

(TO BE FILLED OUT BY APA STAFF)

DATE RECEIVED: DATE OF ACTION:
ACTION TAKEN: INV.NO. & DATE:
STAFF NAME: LABEL NO. & DATE:

Send this form to APA Subscription Claims, 750 First Street, NE, Wi@'ngton, DC 20002-4242

PLEASE DO NOT REMOVE. A PHOTOCOPY MAY BE USED.




