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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).



EVALUATIVE PROCESSES 403

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.






