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Abstract

Attitudes and attitude change remain core topics of contemporary
social psychology. This selective review emphasizes work published
from 2005 to 2009. It addresses constructionist and stable-entity con-
ceptualizations of attitude, the distinction between implicit and explicit
measures of attitude, and implications of the foregoing for attitude
change. Associative and propositional processes in attitude change are
considered at a general level and in relation to evaluative conditioning.
The role of bodily states and physical perceptions in attitude change is
reviewed. This is followed by an integrative perspective on processing
models of persuasion and the consideration of meta-cognitions in
persuasion. Finally, effects of attitudes on information processing,
social memory, and behavior are highlighted. Core themes cutting
across the areas reviewed are attempts at integrative theorizing bringing
together formerly disparate phenomena and viewpoints.
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Attitudes: evaluations
of an object of thought

Attitude change:
change in the
evaluation of an object
of thought

Implicit attitudes:
attitudes measured by
implicit procedures,
e.g., the implicit
association test

MODE: motivation
and opportunity as
determinants model

MCM: meta-
cognitive model
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INTRODUCTION

Attitudes are a core concept of long-standing
(Allport 1935) and continued importance to
(social) psychology. Recent years have seen an
explosion of literature on automatic, implicit
aspects of attitudinal processing (a literature
search on the Social Sciences Citation Index
with Boolean operators “[implicit OR auto-
matic] AND [evaluati∗ OR attitud∗]” from 2005
to February 2010 yielded 1,771 references).
This work has informed and invigorated
debates about the best conceptualization of
attitudes (e.g., Fabrigar et al. 2005) as well as
integrative theorizing about the links between
attitude structure and processes of attitude
change (see Gawronski & Bodenhausen 2006).
Moreover, basic research along these lines in
social psychology has inspired and influenced
applied research, for example in consumer psy-
chology (e.g., Gibson 2008) and in personnel
psychology (e.g., Johnson et al. 2010).

In this review, we focus on literature that
was published between 2005 and 2009. We thus
build on and update a previous review in this
series by Crano & Prislin (2006), who covered
the period up to 2004. Key themes of our review
are the dynamic relationship between attitude
representation and change, reflecting the re-
cent efforts of attitude researchers to integrate
the growing field of implicit attitudes with the
more traditional study of persuasion. We also
discuss new research on the effects of attitudes
on information processing and behavior. In do-
ing so, our aim is to delineate broad themes of
this current phase of attitude research by high-
lighting key debates and studies rather than to
provide complete coverage of the field.

THE ATTITUDE CONCEPT

Discussing the conceptualization of attitudes,
we first outline key problems of definition, then
turn to the measurement of attitudes, and finally
point out some implications of these conceptual
issues for the study of attitude change.

What is an Attitude?

An attitude is an evaluation of an object of
thought. Attitude objects comprise anything a
person may hold in mind, ranging from the
mundane to the abstract, including things, peo-
ple, groups, and ideas. Most researchers agree
on these core definitions, but more elaborate
models of the attitude concept vary consid-
erably. The definitions that researchers pro-
vided in a special issue of Social Cognition (2007,
Vol. 25[5]), called “What’s an Attitude?”, differ
in the extent to which they adopt the view that
attitudes are stable entities stored in memory
versus temporary judgments constructed on the
spot from the information at hand (Gawronski
2007) (see Figure 1).

Some models clearly endorse either a
stable-entity or a constructionist view, whereas
others take a more intermediate position. On
the stable-entity side of the continuum we
see the MODE (motivation and opportunity
as determinants) model (Fazio 2007) and the
meta-cognitive model (MCM, Petty et al.
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Fazio (2007): "object-
evaluation associations in 
memory"

Petty, Brinol, & DeMarree
(2007): "attitude objects 
linked in memory to global 
evaluative associations"

stored in memory

Eagly & Chaiken (2007): "psychological tendency, 
expressed by evaluating a particular entity with some
degree of favor or disfavor" (umbrella definition)

Cunningham et al. 
(2007): "current
evaluations are
constructed from
relatively stable
representations"

constructed on the spot

Schwarz (2007): "evaluative 
judgments, formed when 
needed, rather than enduring
personal dispositions"

Gawronski & Bodenhausen 
(2007) "attitude construction
has different meanings for
associative and propositional
processes"

Conrey & Smith (2007): "time-
dependent states of the system 
rather than static 'things' that 
are 'stored' in memory"

Visser & Mirabile (2004): 
"array of summary
evaluations stored in 
memory"

Figure 1
Attitude definitions, ordered according to their conceptualization of attitudes as stable entities (left) versus
temporary constructions (right).

2007), which both treat attitudes as long-term
memory structures. In the MODE model,
the representation of an object is linked to a
global evaluation; encountering the object will
thus bring to mind the global evaluation by
means of an associative link. The MCM makes
similar structural assumptions but includes
the possibility that an object is linked to more
than one summary evaluation with varying
associative strength. At the constructionist side
of the continuum we find the model proposed
by Schwarz (2007), who sees attitudes not
as enduring personal dispositions (p. 639)
but rather as evaluative judgments that are
constructed in the situation based on currently
accessible information. Importantly, the pieces
of information being used in the construction
process may include stored evaluations, but
these are not accorded any special theoretical
status compared to other accessible content.
Similarly, in their associative-propositional
evaluation (APE) model, Gawronski &
Bodenhausen (2007) view attitudes as
constructed in the situation; they also

APE: associative-
propositional
evaluation model

emphasize two types of input process, as we
discuss further below. Also adopting a radical
construction view, Conrey & Smith (2007)
emphasize that attitudes are “time–dependent
states of the system” rather than “static ‘things’
that are ‘stored’ in memory” (p. 718). More
intermediate positions are taken by Eagly &
Chaiken (2007), who present an “umbrella
definition” that encompasses the key features
of tendency, entity (or attitude object), and
evaluation (p. 582), and by Cunningham et al.
(2007), whose iterative reprocessing model
represents a combined view in that “current
evaluations are constructed from relatively
stable attitude representations” (p. 736).

Considering the empirical evidence of
context-sensitivity versus stability of attitudes,
each view has its strengths and limitations.
Whereas abundant evidence for the context-
sensitivity of evaluative judgments supports
a constructionist view, there is also evidence
for high stability of many attitudes even in
the face of changing situations (see Schwarz
2007). Such cross-situational stability appears
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Explicit attitude:
attitude measured by
self-report
instruments, e.g.,
questionnaires

straightforward if one assumes that attitudes are
stored in long-term memory, ready to be ac-
cessed and used when needed, as in a “mental
file-drawer” (see Bohner et al. 2008b, Smith &
Conrey 2007). However, stability is also within
the explanatory range of radical construction
models (e.g., Conrey & Smith 2007). Research
has shown that judgments are rendered chron-
ically more accessible after having been con-
structed many times in similar situations with
the same result (Higgins 1996). Even if the
situational input varies slightly, the resulting
overall evaluation may remain the same as long
as the valence of the input does not change,
again producing stability over time (Schwarz
& Bohner 2001). Conversely, the file-drawer
perspective may explain context effects on atti-
tudes in various ways (see Castelli & Tomelleri
2008, Tormala & Petty 2007, Visser & Mirabile
2004). In this view, one moderator of atti-
tude stability is the concept of attitude strength
(Petty & Krosnick 1995). Attitude strength can
be defined as “the extent to which attitudes
manifest the qualities of durability and impact-
fulness” (Krosnick & Petty 1995, p. 2; for a
recent review, see Bassili 2008). The assump-
tion is that strong attitudes are more stable
across situations and over time and, hence, can
consistently be recalled from memory, whereas
weak attitudes are less accessible and thus more
susceptible to context influences. It should be
noted, however, that chronic accessibility of the
information used to construct an attitude may
yield the same stability in attitude judgments as
may chronic accessibility of the attitude itself.

Another way of conceptualizing context
effects within a file-drawer perspective is by as-
suming that memory representations of an ob-
ject may contain two or more summary evalua-
tions, each of which may be further associated
with a validity tag that represents its conscious
endorsement. For example, a formerly heavy
smoker may have acquired a strong association
between the representation of the act of smok-
ing and a positive evaluation; then, on the ba-
sis of health information, this person may have
formed a new, negative evaluation of smok-
ing, which becomes tagged as valid, whereas

the old evaluation persists in memory but be-
comes tagged as invalid. Such assumptions al-
low for ambivalent attitudes, where both posi-
tive and negative evaluations are linked to the
same object, and for fluctuations in judgment,
if the relative accessibility of these evaluations
and of their associated validity tags varies with
the situation (Petty et al. 2007).

On the one hand, we see a constructionist
view of attitudes as both powerful in its explana-
tory range and, at the same time, highly parsi-
monious (Schwarz 2007). On the other hand,
theories inspired by the file-drawer view, such
as the MCM (Petty et al. 2007), although less
parsimonious in their assumptions, have gener-
ated new hypotheses and stimulated research,
as we discuss below. For future research it may
be useful to combine the strengths of the two
approaches and to take into account both stable
and situationally variable aspects of attitudes.

Measuring Attitudes

To measure attitudes, researchers have long
been using self-report scales, which directly
ask a respondent to evaluate an attitude object
by checking a numeric response on single or
multiple items (see Himmelfarb 1993). Until
recently, such explicit attitude scales were
by far the most popular measures used (see
Greenwald & Banaji 1995). The rationale
behind self-report scales of attitude is that
people are both willing and able to accurately
report their attitudes; however, these condi-
tions are not always met, as attitudes may not
be open to introspective access or people may
try to hide their attitudes in order to present
themselves positively (see Krosnick et al. 2005,
Schwarz 2008). To overcome these problems,
a variety of implicit attitude measures has been
introduced over the past two decades (see
Fazio & Olson 2003). The two main purposes
of these measures are to minimize motivated
response biases—continuing a long tradition
of nonreactive measurement (Webb et al.
1981)—and to investigate aspects of attitudes
that are not open to introspection. This new
class of response-time-based paradigms has
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produced a large body of research and shed new
light on the conceptual richness of attitudes.
Most popular among these paradigms are the
implicit association test (IAT, Greenwald et al.
1998; for reviews, see Greenwald et al. 2009,
Nosek et al. 2007) and the evaluative priming
task (for reviews, see De Houwer et al. 2009,
Klauer & Musch 2003). Their underlying
assumption is that evaluative associations in a
perceiver’s mind should produce different lev-
els of interference or facilitation in responses
to evaluative stimuli and to categorical stimuli
that represent an attitude object. Accordingly,
differences in response times are used to infer
implicit attitudes.

In an IAT, participants repeatedly press left-
or right-hand keys to sort stimuli (e.g., first
names and adjectives) into dichotomous tar-
get categories (e.g., male-female) and evalua-
tive categories (e.g., positive-negative). Impor-
tantly, in a first critical block, combinations of
targets and evaluations share a single response
key (e.g., left key = “female or positive”; right
key = “male or negative”), and in a subsequent
critical block, the target assignment is reversed
(e.g., left key = “male or positive”; right key
= “female or negative”). The response time
difference between the two critical blocks is
used as an indicator of automatic evaluation,
that is, a person who responds faster to the
first block in this example would display a more
positive implicit attitude toward women than
men (for a discussion of scoring algorithms, see
Greenwald et al. 2003).

In the evaluative priming task, participants
press keys to evaluate target stimuli (e.g.,
adjectives), which are preceded by primes—
sometimes masked—that represent attitude ob-
jects (e.g., pictures of old versus young people).
If the evaluations of the prime and the target
match, response times are reduced; if prime and
target evaluations mismatch, response times are
prolonged. The difference in response times be-
tween matching and nonmatching trials thus
indicates a difference in automatic evaluation
of the primed attitude object. For example, a
person who responds faster to trials with old
faces and positive adjectives or young faces and

IAT: implicit
association test

negative adjectives than to trials with the re-
verse combinations would display an implicit
preference for old faces (see De Houwer et al.
2009, especially pp. 358–362).

Other paradigms for implicit attitude mea-
surement were developed more recently, in-
cluding single-concept variants of the IAT
(for discussion, see Siebler et al. 2010), the
recoding-free IAT (Rothermund et al. 2009),
and the affective misattribution paradigm
(Payne et al. 2005). An exhaustive review of this
thread of research is beyond the scope of this
article (for recent reviews, see De Houwer et al.
2009, Petty et al. 2009, Wittenbrink & Schwarz
2007). We focus here on the influence of this
methodological development on the conceptu-
alization of attitudes and on theorizing about
attitude change.

The process assumptions underlying
response-time-based paradigms remain con-
tentious (Fiedler et al. 2006, Gawronski
2007, Klauer 2010, Sherman 2006, Wentura &
Rothermund 2007). Although some researchers
have viewed implicit measures as a “bona fide
pipeline” to the “true” attitude, free from social
desirability effects (Fazio et al. 1995), others
have pointed out that these measures assess new
aspects of attitudes that could not be studied
by using self-report measures (Greenwald &
Banaji 1995). Both views are relevant to the
debate between stable-entity and construc-
tionist conceptions: If attitudes are stored
evaluations, then the aim of measurement
should be to assess these stable evaluations pre-
cisely and properly. If attitudes are temporary
constructions, any new aspect bearing on the
construction process that can be measured will
help to predict the evaluative outcome.

Recently, researchers have started to inte-
grate evidence from implicit attitude measure-
ment into theories of what attitudes are and how
attitudes change (see Gawronski 2007). The
MCM (Petty 2006, Petty et al. 2007) assumes
that implicit measures tap predominantly into
automatic associations, whereas explicit mea-
sures reveal those attitudes that the individual
considers to be valid, as represented in valid-
ity tags that are stored in memory along with

www.annualreviews.org • Attitudes and Attitude Change 395

A
nn

u.
 R

ev
. P

sy
ch

ol
. 2

01
1.

62
:3

91
-4

17
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.a
nn

ua
lr

ev
ie

w
s.

or
g

by
 R

O
O

SE
V

E
L

T
 U

N
IV

E
R

SI
T

Y
 L

IB
R

A
R

Y
 o

n 
02

/0
4/

11
. F

or
 p

er
so

na
l u

se
 o

nl
y.



PS62CH15-Bohner ARI 11 November 2010 13:59

the attitude object and its evaluations (but see
Gawronski & Bodenhausen 2006, who con-
ceptualize the truth value of association to be
processed on-line). However, other researchers
have pointed out that there is no process-pure
measurement paradigm and hence no one-to-
one correspondence between the type of mea-
sure and the type of representation or process
being assessed (Conrey et al. 2005, Sherman
2006; see also Klauer 2010).

To explain why correlations between im-
plicit and explicit attitude measures widely
vary across studies (Hofmann et al. 2005b,
Rydell et al. 2007), researchers have empha-
sized the role of elaboration. The more the par-
ticipants elaborated their self-report answers,
the less these answers corresponded to implicit
measures (Fazio & Olson 2003, Wilson et al.
2000). With their APE model, Gawronski &
Bodenhausen (2006, 2007) presented an inte-
gration of findings regarding different patterns
of implicit and explicit attitude change, as we
review in more detail below.

Implications for Attitude Change

The previous sections show that conceptual-
izations of attitude differ in the extent to which
they describe attitudes as being constructed
on-line or stored in memory. Also, attitudes
can be measured by using explicit self-report
instruments or implicit response-time-based
measures. These differences in attitude con-
ceptualization and measurement bear on the
theoretical understanding of attitude change.

From a constructionist perspective, attitude
change results from a different set of infor-
mation being activated and considered at the
time an attitude judgment is made; from a file-
drawer perspective, attitude change reflects a
change in the underlying memory representa-
tion of the attitude in question. A challenge
to the constructionist account thus lies in ex-
plaining why attitude change sometimes leads
to a relatively permanent new attitude whose re-
port does not vary much across situations. From
this perspective, stability is expected either if
the context of the attitude judgment remains

stable, thus rendering the same information
temporarily accessible across situations, or if the
judgment is solely based on chronically accessi-
ble information that comes to mind in all situa-
tions (Schwarz 2007, Schwarz & Bohner 2001).
Conversely, a challenge to the file-drawer ac-
count lies in explaining why attitude change
sometimes leads to a new attitude that is un-
stable and seems to vary with the context. One
recently proposed solution is that after a new
attitude has been formed and stored, for exam-
ple by a successful persuasion attempt, the old
attitude may remain stored in memory but be
tagged as invalid. Situational malleability would
thus result from differential accessibility of the
old and new attitude representations and their
respective (in-)validity tags (Petty 2006, Petty
et al. 2006).

Studies of attitude change that have used
both explicit and implicit measures produced
mixed results (see Gawronski & Bodenhausen
2006, Hofmann et al. 2005b). Some studies
demonstrated parallel change on both mea-
sures, whereas others showed implicit but not
explicit attitude change, or vice versa. This re-
flects on the questions of which processes un-
derlie changes on implicit and explicit attitude
measures and of whether they are the same or
different. In the next section, we discuss how
different conceptualizations of attitude and dif-
ferent types of attitude measure bear on our
current understanding of attitude change.

ATTITUDE CHANGE

In this section, we first consider a potential
distinction between attitude formation and
attitude change. Then we discuss conceptual
similarities and differences between implicit
and explicit attitude change. In further sub-
sections, we address new research on the role
of bodily states in attitude change and on
persuasion, respectively.

Attitude Formation
and Attitude Change

We have seen that attitudes may be de-
fined along a continuum, ranging from purely

396 Bohner · Dickel
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memory-based summary evaluations that are
easily retrieved to evaluative judgments that are
constructed from currently accessible informa-
tion. From a strictly constructionist perspec-
tive, all attitude change must be conceptualized
as differences between repeated instances of at-
titude formation, whereas a strictly memory-
based model would have to posit that old atti-
tudes are taken out of their mental file-drawers
and replaced by new ones. Integrating these
views, we assume that attitude change involves
both the retrieval of stored evaluations and the
consideration of new evaluative information to
varying extents. Therefore, it may not be useful
to distinguish between attitude formation and
attitude change; instead, we speak of attitude
change whenever people process information
with the result of forming an evaluation of an
object of thought (cf. Crano & Prislin 2006,
Walther & Langer 2008).

Within a memory-based conceptualization,
an interesting possibility is that old attitudes
remain stored in memory as new attitudes are
formed, leading to dual (or multiple) attitude
representations for the same object. For exam-
ple, Wilson et al. (2000) proposed that two at-
titude systems exist that allow people to hold
implicit and explicit evaluations of opposite

PAST: “past attitudes
are still there” model

valence toward a given object. Context-
dependent variations in evaluative judgments
may then depend on which of the stored eval-
uations is more accessible in a given situation
and on the individual’s motivation and ability
to reflect on his or her attitude.

A more general model of multiple attitudes
is Petty and colleagues’ MCM (Petty 2006),
which was introduced in relation to attitude
change processes as the “past attitudes are
still there” (PAST) model (Petty et al. 2006).
According to the model, old attitudes that the
individual does not consider as valid or appro-
priate any more are “tagged” in memory as
false. Figure 2 illustrates this state of affairs for
the example of an individual who initially held
a positive evaluation of the concept of smok-
ing (top panel, before attitude change). After
processing a persuasive communication about
the health hazards of smoking, this person may
form a negative attitude (bottom panel, after
attitude change); the former positive attitude,
however, will remain stored and be tagged as
invalid (see Petty et al. 2006). Thus, accord-
ing to the PAST model, attitude change would
be characterized as attitude formation plus tag-
ging stored attitudes as valid or invalid. Impor-
tantly, the PAST model predicts that attitude

Smoking GOOD

Before attitude change

GOOD

After attitude change

no

BAD

Smoking

Figure 2
Attitude change according to the “past attitudes are still there” (PAST) model (adapted from Petty et al.
2006).
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ELM: elaboration
likelihood model

change may cause people to experience “im-
plicit ambivalence,” i.e., a state of uncertainty
at an unconscious level. In line with this pre-
diction, people who had changed their explicit
attitude showed higher ambivalence on an IAT
measure compared to people who had held the
same explicit attitude to begin with (Petty et al.
2006, study 2). It should be noted, however, that
ambivalent attitudes may result not only from
a new attitude being superimposed on an old
attitude of opposite valence. Another possibil-
ity is that people have contrasting evaluations
of two subsets within the same domain, leading
to ambivalence about the overall domain (e.g.,
Cuddy et al. 2008).

Does Implicit Attitude Change
Function Like Explicit
Attitude Change?

Recently, Petty & Briñol (2010) have attempted
to integrate empirical evidence from implicit
measures of attitude into the elaboration likeli-
hood model (ELM) of attitude change (Petty &
Cacioppo 1986). Their integration represents a
macroperspective on attitude change, and the
distinction between implicit and explicit atti-
tude change is not its main focus. Instead, dif-
ferences between implicit and explicit attitude
measures are explained as being due to these
measures’ differential susceptibility to moti-
vated response biases. According to the ELM,
attitude-relevant information can be processed
at high or low levels of effort, with higher effort
leading to a longer-lasting change in explicit
measures of attitudes. The same may be true for
implicit measures of attitude: In an experiment
by Briñol and colleagues (2009, experiment 1,
pp. 293–295), IAT scores indicated less implicit
prejudice toward black professors after students
had carefully processed strong (but not weak)
arguments concerning the merits of a policy to
integrate black professors into their university.
Because this effect depended on argument qual-
ity and processing effort, it suggests a modifi-
cation of implicit evaluations through deliber-
ative thinking. Thus, implicit measures can be
influenced by the amount of thinking just like

explicit self-report measures (for a review of re-
lated evidence, see Petty & Briñol 2010). Over-
all, the ELM provides a good basis for organiz-
ing findings with implicit and explicit measures
into a general empirical framework. However,
it does not offer a theoretical explanation for
why changes in implicit and explicit measures
are often dissociated. This may be because both
implicit and explicit measures are affected by
more than one underlying process of attitude
change. Theories that deal with this issue are
addressed next.

Associative and propositional processing
in evaluations. A more fine-grained approach
that can account for a complex interplay of im-
plicit and explicit attitude change is the APE
model (Gawronski & Bodenhausen 2006). It
assumes that attitudes can be rooted in two
types of mental processes: associative evaluation
and propositional reasoning. Associative evalu-
ations are seen as the basis of implicit attitudes.
They are activated automatically on encounter-
ing a relevant stimulus. Depending on the con-
text, different associative patterns and thus dif-
ferent automatic evaluations may be activated.
This draws on connectionist theory (Conrey
& Smith 2007, Monroe & Read 2008, Smith
1996), whose concept of pattern activation is
compatible with the idea of attitudes as tem-
porary constructions (also see Bohner et al.
2008b). Importantly, associative evaluations are
independent of truth values. An implicit mea-
sure like the IAT may thus, for example, indi-
cate that a person shows a negative evaluation
of immigrants, although the person may con-
sciously regard such an evaluation as inappro-
priate or false. Changes on implicit measures
are assumed to be due to changes in the activat-
ing stimulus set or changes in the representing
associative structure.

Propositional reasoning forms the basis of
explicit attitudes. Such evaluations are based
on syllogistic inferences about propositional in-
formation that is relevant for a judgment. Im-
portantly, following Strack & Deutsch (2004),
these inferences are carried out in a reflective
system that uses inputs from an associative store
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and transforms them into propositions (for ex-
ample, a positive associative reaction to pizza
may be transformed into the proposition “I like
pizza”). The resulting propositions are checked
for validity via syllogistic reasoning that assigns
truth values to them. A proposition is perceived
as valid if it is consistent with other proposi-
tions that are seen as relevant to the judgment
at hand.

The transformation of associative evalua-
tions into propositions that may or may not be
consciously endorsed explains how a change of
implicit attitudes may contribute to a change
in explicit attitudes. The opposite direction of
influence, however, from propositions to asso-
ciative reactions, is also possible. Gawronski
& Bodenhausen (2006) assume that “merely
entertaining a particular proposition increases
the momentary activation level of correspond-
ing associations in memory” (p. 694). In this
way, the mere knowledge of a cultural stereo-
type may contribute to automatic negative eval-
uations of minority groups, even if the stereo-
type is not endorsed (Devine 1989). Members
of derogated minority groups may even come to
show automatic negative reactions toward their
own group in comparison to the majority group
(e.g., Haye et al. 2010, Siebler et al. 2010).

The crucial point for the current discussion
is that a change of implicit attitudes may result
in an indirect change of explicit attitudes,
and vice versa. As the truth values assigned
to evaluative propositions may or may not
correspond to the evaluative implications of
mere associations, this can result in different
degrees of covariation between implicit and
explicit measures of attitude. Gawronski &
Bodenhausen (2006) describe eight cases in
which associative evaluation and propositional
reasoning may independently or jointly pro-
duce effects on implicit and explicit measures of
attitude. We discuss here two exemplary cases
involving indirect influences: (a) an indirect in-
fluence of informational input on propositional
reasoning that is mediated by a direct influence
on associative reasoning (see Figure 3, paths a
and a′), and (b) an indirect influence of infor-
mational input on associative reasoning that is
mediated by a direct influence on propositional
reasoning (see Figure 3, paths b and b′).

Recent work on the mere exposure effect
may illustrate the first case (the a-a′ path in
Figure 3). Subliminal repeated exposure to
stimuli from a given category may affect associa-
tive evaluations outside of conscious awareness;
this, in turn, may provide the basis for deliberate

ObservationsHypothetical processes

propositional
reasoning

associative
evaluation

informational
input

explicit measures

implicit measures

editing

a

a'

b

b'

Figure 3
Direct and indirect effects of informational input on explicit and implicit measures of attitude via
propositional reasoning and associative evaluation.
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EC: evaluative
conditioning

evaluative judgments. For example, Zebrowitz
et al. (2008) found that white students who had
been subliminally exposed to black faces later
rated other black faces as more likable than
did students not exposed to faces or exposed
to white faces (experiment 2). Conversely, the
persuasion study on attitudes toward black pro-
fessors we discussed above (Briñol et al. 2009)
may serve as an example for the second case (the
b–b′ path in Figure 3). In that study, the per-
suasive message about the program to integrate
black professors affected propositional reason-
ing about this target group, which in turn influ-
enced evaluative associations to yield a change
in IAT scores. More examples for indirect ef-
fects of both kinds are reported by Gawronski
& Bodenhausen (2006).

It should be noted, however, that a change
in propositional reasoning may not necessar-
ily produce a direct effect on explicit measures
but may nonetheless cause an indirect effect
on an implicit measure. This may happen be-
cause people often edit their self-reports be-
cause of self-presentation motives or normative
influences (see the “editing” oval in Figure 3).
In a study by Bohner and colleagues (2008c),
participants with a dual, Turkish-German, na-
tional identity were asked to list what they
thought was positive either about being Turk-
ish or about being German. Later, their atti-
tudes toward Germans and Turks were assessed
using single-category implicit association tests
(SC-IATs) and self-report scales. Results
showed that the experimental task affected
SC-IAT scores, whereas explicit attitude mea-
sures remained unaffected. Thus, the thought
listing about positive aspects of a given
identity—which can be conceived as a propo-
sitional reasoning task—seemed to affect only
implicit, not explicit, attitudes. Bohner and col-
leagues explained this asymmetry with the op-
eration of an impression motive. Most partic-
ipants’ Turkish identity clearly predominated
over their German identity, as was evident
on both implicit and explicit indicators. Being
aware of this relative preference for their Turk-
ish identity, participants may have been reluc-
tant to change their responses to the self-report

measures in line with the content of the thought
listing. Nonetheless, the task may have changed
evaluative associations that were reflected in the
SC-IATs.

This last study illustrates that the result
pattern on implicit versus explicit measures
alone does not provide an unambiguous clue
to the processes that may have mediated at-
titude change and to their interplay (see also
Conrey et al. 2005, Hofmann et al. 2005a). At
a more general level, the APE model has been
criticized by advocates of single-process models
(Albarracı́n et al. 2006, Kruglanski & Dechesne
2006), who proposed that the assumption
of qualitatively distinct processes was not
necessary—instead, differences in implicit and
explicit attitude change could also be explained
as being based on a single process: Albarracı́n
et al. (2006) frame effects on implicit as well
as on explicit measures as caused by a single
associative process that may vary in complex-
ity, whereby more complex associations include
the order of associated objects. Conversely,
Kruglanski & Dechesne (2006) see evidence for
a pervasive principle of syllogistic reasoning in
all attitude change phenomena. In their per-
spective, associative processing, like any other
evaluative process, may be conceptualized as a
person’s following “if . . . then” rules, which may
happen at a conscious or unconscious level. In
the next section we further illustrate the de-
bate on whether associative and propositional
processes are qualitatively distinct and empir-
ically separable, using evaluative conditioning
as a paradigmatic case.

Evaluative Conditioning. Evaluative condi-
tioning (EC) can be described as “an observed
change in the liking of a stimulus that re-
sults from pairing this stimulus with another,
liked or disliked stimulus” (De Houwer et al.
2005, p. 162). Numerous studies on EC have
shown that the repeated pairing of a positive
or negative unconditioned stimulus (US) with
a neutral conditioned stimulus (CS) results in
more positive evaluations of the CS. Accord-
ing to Gawronski & Bodenhausen (2006), EC
may be seen as a “prototypical case” of a pure
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associative change process (p. 697). By contrast,
Kruglanski & Dechesne (2006) argued that EC
may be understood in terms of a syllogistic rea-
soning process that could be described as fol-
lowing the rule: “If pleasant stimulus A appears
on the screen, then stimulus B appears, too. The
pleasant feeling emerges, thus, quite likely, if
stimulus B appears.”

More generally, two classes of models for
EC have been proposed: association formation
models (e.g., Jones et al. 2009) and proposi-
tional models (De Houwer 2007, Mitchell et al.
2009). Association formation models presume
an automatic process that generates a simple
association between US and CS, linking the va-
lence of the US to the CS. According to one re-
cent account, the new evaluation of the CS may
thus be understood as based on a misattribution
of valence to the wrong stimulus. Propositional
explanations of EC, on the other hand, claim
that associative links may not be formed with-
out the conscious assignment of validity tags
(Mitchell et al. 2009). This divergence of views
provoked a lively discussion across disciplines
as different as cognitive neuroscience and phi-
losophy, with some researchers endorsing the
view that EC is a rather automatic process (e.g.,
Jones et al. 2009, Walther & Langer 2008) and
others assuming that deliberative processing is
essential to EC (Field 2005).

The evidence that speaks to the processes
underlying EC effects appears to be mixed.
One criterion that has been used to infer the
associative nature of EC was its resistance to
extinction: If the acquired (dis)liking of a CS
is not affected by the subsequent experience
(and resulting belief ) that the CS no longer co-
occurs with the (dis)liked US, then EC would
represent an automatic, associative process.
But whereas some researchers have shown EC
to be resistant to extinction (Dı́az et al. 2005),
others—using a comparable procedure—have
found extinction to occur (Lipp & Purkis
2005). In a similar vein, some researchers have
found that awareness of a contingency between
US and CS forms a necessary condition of EC
effects (Pleyers et al. 2007), whereas others have
reported EC effects that occurred in the absence

of awareness (e.g., Field & Moore 2005; see
also Dawson et al. 2007). Clear-cut conclusions
are further compounded by the difficulty of un-
equivocally assessing contingency awareness.

According to a recent meta-analysis
(Hofmann et al. 2010), the evidence for several
moderators of the EC effect suggests the
operation of higher-order mental processes
rather than simple associative links. For exam-
ple, effect sizes are larger when contingency
awareness is high rather than low (but see
Walther & Langer 2008, p. 88). Furthermore,
children show lower levels of EC than do
adults, although association formation as a
largely automatic process should be fully
functional at an early age. Also, EC effects
are larger when self-report measures of liking
rather than implicit measures are used. Still,
there are studies showing reliable conditioning
effects in children, under low contingency
awareness, and for IAT measures of attitude,
which points to the possibility that both asso-
ciative processes and propositional reasoning
contribute to producing EC effects.

To sum up, although it seems possible to
frame almost any attitudinal evidence in terms
of either a singularly associative or proposi-
tional process, a two-process account may be
of greater heuristic value for the understanding
of both attitude change processes in general
and EC in particular. Instead of championing
rival models, future research may benefit from
focusing on the conditions that give rise to
more associative versus propositional types of
EC effects. A two-process account may also
provide a better explanation for distinct result
patterns on explicit versus implicit measures of
attitude (Gawronski & Bodenhausen 2006, but
see Kruglanski & Dechesne 2006), although
additional indicators of mediating processes
may be necessary for an unambiguous inter-
pretation of findings, as attitude measures may
usually reflect more than a single process.

Besides studying the underlying processes
of implicit and explicit attitude change, the
role of bodily states for attitude change has
also received considerable attention in recent
years. Although this research still lacks a strong
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theoretical background, some of the effects
demonstrated in this area may expand our
knowledge about attitude change and inspire
new theory building.

Bodily States and Physical Perceptions
in Attitude Change

People often express feelings and attitudes by
metaphors based on concrete physical experi-
ences: a warm reception; a clean solution; a dark
hour. A growing body of research strongly sug-
gests that such metaphors are not merely or-
naments of everyday discourse, but also have
a neural basis that links attitudes to physical
perception, bodily responses, and movement.
This may be illustrated by research on warmth,
which has been identified as the most fun-
damental dimension in social judgment (Asch
1946, Cuddy et al. 2008). Williams & Bargh
(2008) hypothesized that sensory experiences
of warmth would increase feelings of interper-
sonal warmth, without the person being aware
of that influence. In one of their studies, volun-
teers were asked by the experimenter to briefly
hold a cup of hot (versus iced) coffee as they
were on their way to the laboratory. Several
minutes later, those participants who had held
the hot cup judged an ambiguously described
target person to be higher on traits implying
warmth (e.g., as being more generous and car-
ing) than did participants who had held the cold
cup.

Not only do variations in physical temper-
ature cause differences in evaluation, there is
also evidence for a causal effect of valenced
experiences on the perception of temperature.
Specifically, in studies by Zhong & Leonardelli
(2008), participants who recalled a social ex-
clusion (versus inclusion) experience estimated
the room temperature to be lower (experiment
1), and participants who were excluded (versus
included) during an on-line ball-tossing game
reported a greater desire for warm food and
drink. Other demonstrations of embodied eval-
uative cognition include effects of physical dis-
tance on feelings of interpersonal closeness and
of the vertical location of stimuli (high versus

low) on their perceived valence (for a review,
see Williams et al. 2009). Complementing these
behavioral observations, there is also evidence
that analogous physical and psychological di-
mensions are processed by the same regions of
the brain (e.g., the insular cortex for both types
of “warmth”; see Williams & Bargh 2008).

Bargh and his colleagues interpret the kind
of effects reviewed in this section in terms of
the automatic activation of applicable concepts.
Participants in the Williams & Bargh (2008)
study judged the target as warmer (or colder)
because the physical experience of holding the
hot (or cold) cup had made the concept of
warmth (or coldness) more accessible outside
of participants’ conscious awareness. This ex-
planation has several implications that have not
been fully explored empirically to date. First,
we should expect the effect to disappear or
even reverse if the person is made aware of the
( judgment-irrelevant) source of heightened ac-
cessibility and thus tries to correct for its influ-
ence, as has been shown for other types of con-
cept priming in person perception (Strack et al.
1993) and for affective influences on evaluation
(Bohner & Weinerth 2001, Schwarz & Clore
1983). Furthermore, contrast effects (e.g., judg-
ments of lower warmth after experiences of high
temperature and vice versa) should predictably
arise depending on features of the judgmental
task. Previous research has shown that contrast
effects are more likely if the target is unam-
biguous and if the primed information is ex-
cluded from the target representation or is used
as a standard of comparison or expectancy (e.g.,
Bohner et al. 2002; for a review, see Schwarz &
Bless 2007).

In the domain of embodied evaluation, some
of these factors were varied in a series of studies
by Meyers-Levy et al. (2010). Their participants
evaluated consumer products (e.g., a vase) while
standing either on a soft carpet or on hard tiles.
When the product was placed moderately far
(five feet) away, so that only a vague impression
of it could be formed, its evaluation was assimi-
lated to the feelings of comfort provided by the
flooring; however, when the product was phys-
ically close (six inches away) and thus a clear
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impression of it could be formed, its evaluation
was contrasted away from the level of comfort
provided by the flooring. These effects of the
flooring disappeared in another set of condi-
tions where participants were made aware of
the potential influence of the flooring (exper-
iment 2) or where an analytic mode of eval-
uation was primed (experiment 3). We expect
that future research will reveal more evidence
for situationally malleable effects of embodied
sensations on attitudinal judgment (for a review
of work on embodied cognition in persuasion,
see Briñol & Petty 2008).

An embodied account to mere-exposure ef-
fects (Topolinski & Strack 2009) points to the
mediating role of covert movement. Specifi-
cally, repeated exposure of a stimulus is thought
to cause motor responses associated with that
stimulus to be simulated. Blocking the spe-
cific motor response should thus reduce mere
exposure effects. In line with this hypothesis,
Topolinski and Strack found that chewing gum
or silently repeating an unrelated word during
the evaluation of stimuli destroyed mere ex-
posure effects for words but not for Chinese
ideographs. Conversely, humming (“mm-hm”)
during exposure and evaluation destroyed mere
exposure effects for melodic stimuli but not for
verbal stimuli.

In sum, a variety of studies in attitude re-
search points to mutual links between bodily
sensations and evaluation. This development is
mirrored in other areas of social psychology as
well as the discipline of psychology more gen-
erally. A fascinating collection of target arti-
cles and peer commentary on “roadmaps for an
embodied social psychology” recently appeared
in a special issue of the European Journal of
Social Psychology (2009, Vol. 39[7]); this col-
lection shows emerging integrative theorizing
relevant to the domain of attitudinal process-
ing (e.g., Williams et al. 2009) and beyond (see
Schubert & Semin 2009).

Persuasion

Persuasion may be defined as the formation
or change of attitudes through information

Embodied cognition:
the idea that the body

contributes to the
acquisition, change,
and use of attitudes

HSM: heuristic-
systematic model

processing in response to a message about the
attitude object (Bohner et al. 2008b). Persua-
sion research of the 1980s and 1990s was guided
mainly by two dual-process models, the ELM
(Petty & Cacioppo 1986) and the heuristic-
systematic model (HSM, Chaiken et al. 1989).
These models’ core assumption of distinct low-
effort and high-effort modes of persuasion was
later challenged by a single-process account, the
unimodel (Kruglanski & Thompson 1999).

Two processes or one? One of the key
points in the debate about dual- versus single-
processing accounts was whether specific
types of information (e.g., cues external to
the message such as source expertise versus
arguments contained in the message) should
conceptually be linked to qualitatively different
types of process (e.g., heuristic processing
versus systematic processing). Suggesting
such a conceptual link, most empirical tests
of the dual-process models have relied on
source attributes (e.g., expertise, likability)
to operationalize cues and on variations in
message content to operationalize arguments
(see Kruglanski & Thompson 1999). Although
proponents of the dual-processing approach
have pointed out that a given variable can play
multiple roles in persuasion, including that of a
peripheral cue and that of a content argument
(e.g., Petty & Wegener 1998), the unimodel
more radically proposes that there is no
theoretically relevant difference between such
information types at all. Instead, any persuasive
evidence (a source cue, a message argument, a
feeling associated with an attitude object) may
vary on a continuum of processing difficulty.
Evidence that is easier to process (e.g., because
it is short, of low complexity, salient, or
presented early) has a higher likelihood of in-
fluencing attitude judgments at lower levels of
processing effort, whereas evidence that is more
difficult to process (e.g., because it is lengthy,
complex, obscure, or presented late) requires
a higher level of processing effort to influence
attitude judgments (Kruglanski et al. 2007).

Researchers have meanwhile accumulated
an impressive body of supporting evidence for

www.annualreviews.org • Attitudes and Attitude Change 403

A
nn

u.
 R

ev
. P

sy
ch

ol
. 2

01
1.

62
:3

91
-4

17
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.a
nn

ua
lr

ev
ie

w
s.

or
g

by
 R

O
O

SE
V

E
L

T
 U

N
IV

E
R

SI
T

Y
 L

IB
R

A
R

Y
 o

n 
02

/0
4/

11
. F

or
 p

er
so

na
l u

se
 o

nl
y.



PS62CH15-Bohner ARI 11 November 2010 13:59

Meta-cognitions:
people’s thoughts
about their own
thoughts or thought
processes

the unimodel (for a review, see Kruglanski et al.
2007). In the remainder of this section, rather
than dwelling on the controversy between dual-
and single-processing approaches, we focus on
their commonalities and point out ways in
which the two approaches can be integrated to
generate new predictions about persuasion as
a sequential process. Then we address a recent
trend in persuasion research that has extended
and enriched the information-processing per-
spective shared by ELM, HSM, and unimodel:
the consideration of meta-cognitions.

Integrating ideas from the dual- and single-
processing perspectives. ELM, HSM, and
the unimodel share a number of assumptions
(for recent comparisons of the models, see
Bohner et al. 2008b and Maio & Haddock 2009,
pp. 96–105). All three assume that a message
recipient’s cognitive activities may be mapped
onto a continuum of processing effort. Because
cognitive resources are limited, people cannot
process in depth the details of every persuasive
message they receive. Generally, the amount of
processing effort expended is determined by an
individual’s motivation and ability to process a
given message.

Importantly, the models share the idea that
early information can bias the processing of
subsequent information when the individual
has sufficient motivation and capacity to process
the latter after processing the former. Within
the dual-process models, the biased processing
hypothesis was asymmetrical: Heuristic or pe-
ripheral cues were seen as capable of biasing the
subsequent processing of message arguments,
but not vice versa (e.g., Chaiken et al. 1999,
Petty et al. 1999). However, the main reason for
this asymmetry was of a methodological nature:
Because cues were typically presented before
the message, it made little sense to ask whether
the processing of cues might be biased by the
processing of arguments. The unimodel explic-
itly removed this constraint on the processing
sequence, allowing the question of whether any
type of early information might bias the pro-
cessing of any type of information presented
later in the persuasion sequence.

In unimodel terms, early information may
increase the accessibility of certain inferences
that then serve as a basis for interpreting
subsequent information. Two experiments
by Erb et al. (2007) put this idea to the test.
In the first experiment, students received a
message promoting a tunnel-building project
that consisted of six arguments. The initial
argument was either strong or weak, whereas
the five subsequent arguments were all moder-
ately persuasive. Students in a low-motivation
condition were simply asked to form a general
impression of the text, whereas students in a
high-motivation condition were admonished
to make informed decisions because they
would later be interviewed about them. Results
showed that participants generally reported
more favorable attitudes toward the tunnel
project after receiving a strong rather than
weak initial argument, but how this effect was
mediated depended on their level of motiva-
tion. Under low motivation, recipients used
the initial argument as a shortcut to an attitude
judgment (showing what would be termed a
“cue effect” in dual-process models). Under
high motivation, the quality of the initial argu-
ment biased the processing of the subsequent
arguments, and this biased processing mediated
the effect of the initial argument on attitude
judgments. In their second experiment, Erb
and colleagues found that an initial argument’s
quality was also capable of biasing the pro-
cessing of subsequent source-related (i.e., cue)
information, which in turn led to biased attitude
judgments in line with the initial argument.

Such results point to the processing se-
quence as a previously unconsidered factor
in research on biased processing (but see Erb
et al. 1998). They also demonstrate that the
processing sequence matters more than the
type of information in determining persuasion
outcomes. Arguments may serve as biasing
factors ( just like cues in previous dual-process
studies), and cue information may serve as the
information to be biased ( just like arguments in
previous dual-process studies), supporting the
unimodel’s notion of functional equivalence of
cues and arguments.
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Biasing influences of the kind just described
represent only one way in which pieces of in-
formation may jointly affect attitude judgments
in a processing sequence. Within the HSM
framework, researchers have proposed more
varied assumptions on the interplay of heuris-
tic and systematic information processing; these
assumptions were called the additivity, atten-
uation, bias, and contrast hypotheses (Bohner
et al. 1995). According to the additivity hypoth-
esis, heuristic cues and message arguments ex-
ert independent main effects on attitude judg-
ments if their implications do not contradict
each other (e.g., a likable communicator pre-
senting convincing arguments). The attenua-
tion hypothesis posits that the processing of
message arguments often yields more, and sub-
jectively more relevant, information than the
processing of heuristic cues, such that any ad-
ditional effects of the latter may become unde-
tectable. Both the bias and contrast hypotheses
predict a statistical interaction between heuris-
tic cues processed early and arguments pro-
cessed later in the persuasion sequence. The
bias hypothesis posits that the interpretation
of mixed or ambiguous arguments is assimi-
lated to initial cue-based inferences, whereas
unambiguous arguments are not subject to such
biased assimilation. According to the contrast
hypothesis, arguments may be interpreted in a
direction opposite to cue-based expectancies if
such expectancies are clearly contradicted (e.g.,
a knowledgeable majority presenting weak ar-
guments; Bohner et al. 2008a).

Persuasion as a sequential process. Re-
cently, Bohner et al. (2008b) have examined
how these hypotheses could be fruitfully
integrated and expanded within the broader
unimodel perspective to provide a generalized
understanding of persuasion as a sequential pro-
cess. They proposed that any interactive effects
of the bias or contrast type require that early
information is somehow related to subsequent
information, whereas additive effects would be
the rule whenever there is no relation between
pieces of information. Bohner and colleagues
defined relatedness as being present whenever

the processing of early information activates
inferences that serve as input to judging the ev-
idential quality of subsequent information. The
sequence in which information is presented
would thus affect persuasion outcomes only in
the case of related information, and not in the
case of unrelated information. The discussion
in this section does not refer to stage models
of persuasion claiming qualitatively different
processing stages (for a recent example and
review, see Albarracı́n 2002); instead, we focus
more specifically on effects of the sequence in
which information is presented to a message
recipient.

This approach may be applied to under-
standing the effects of two-sided persuasive
messages (for a review, see Eisend 2007). Such
messages are often particularly convincing if
the pro and contra arguments that they contain
are “correlated” (versus “uncorrelated”) in the
recipient’s mind (Pechmann 1990). Research
has shown, for example, that an advertising
message mentioning a restaurant’s cozy at-
mosphere (a pro argument) and small guest
room (a contra argument) led to more positive
evaluations of the restaurant than a one-sided
message mentioning only the cozy atmosphere;
this was especially the case when recipients had
ample time to process the message (Bohner
et al. 2003). In this research example, recip-
ients’ prior belief that “small means cozy,”
together with the presentation sequence “first
pro argument, then contra argument,” created
a positive interpretation of the otherwise neg-
ative information about the small guest room,
thus enhancing the argument about coziness.
Although sequence effects have not been
studied for correlated two-sided messages, the
advantage of the two-sided message should
be less strong if the contra argument were
presented before the pro argument (in spite of
the fact that a contra-pro sequence may corre-
spond better to conversational norms; see Igou
& Bless 2003). The use of counter-arguments
in a two-sided message paradigm may yield
particularly strong evidence for an interplay
between pieces of persuasive information,
because the otherwise negative effect of the
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counter-argument is turned into a positive
effect by the presentation sequence.

Another way in which early information
may be related to subsequent information is
by eliciting a favorable or unfavorable “first
impression” about the quality of a message.
In a study by Bohner et al. (2002), recipi-
ents made initial inferences about argument
quality based on perceived source expertise.
These initial inferences either caused biased
processing and attitude judgments in line with
perceived source expertise (when arguments
were ambiguous) or contrasting interpretations
and attitude judgments opposite to perceived
source expertise (when argument quality
contradicted initial perceptions of expertise).
Again, effects like those observed by Bohner
and colleagues would not be obtained if source
information were presented after message
arguments. Similarly, if early information does
not activate any inferences that are applicable to
the interpretation of subsequent information,
neither biased processing nor contrast effects
would occur (see Bohner et al. 2008a). Early
inferences may thus strongly affect subsequent
processing if pieces of information in the
persuasion sequence are related to each other.

For future theorizing and research, it will
be necessary to characterize more clearly the
concept of relatedness and the conditions giv-
ing rise to biased assimilation versus contrast
effects. Also, a model of persuasion as a sequen-
tial process would benefit from incorporating
assumptions regarding the mutual influences
that associative and propositional processes ex-
ert on each other, as outlined in the APE model
(Gawronski & Bodenhausen 2006).

Meta-cognitions in persuasion: The self-
validation model. Following up on the idea
that attitude change is mediated by cognitive
responses that the recipient of a persuasive mes-
sage actively generates (see Petty et al. 1981),
a recent line of persuasion research has em-
phasized a special type of meta-cognitions: self-
validating cognitive responses (Briñol & Petty
2009). Complementing other meta-cognitive
approaches that have highlighted, for example,

the role of affective experiences, ease of re-
trieval, or processing fluency (for a review, see
Schwarz & Clore 2007), Briñol & Petty (2009)
focus on people’s thoughts about their own cog-
nitive responses to a persuasive message. These
meta-cognitive thoughts should be particularly
influential at high levels of motivation and pro-
cessing ability (see our discussion of single-
and dual-processing models above). Briñol &
Petty’s central idea is that persuasion effects
are determined not only by the valence of first-
order cognitive responses, but also by the con-
fidence that people place in these cognitions. At
higher levels of confidence, favorable thoughts
should lead to more positive attitudes, and unfa-
vorable thoughts to less positive attitudes, than
at lower levels of confidence.

This moderation hypothesis has been shown
to account for some classic persuasion effects,
but it also provides a framework for understand-
ing novel phenomena. To illustrate, variations
of source credibility directly affect thought con-
fidence, in that people trust their cognitive re-
sponses to a message more if this message comes
from a high-credibility source. This heightened
confidence leads to more positive attitudes if
recipients’ cognitive responses are favorable (as
in the case of strong arguments) but to more
negative attitudes if recipients’ cognitive re-
sponses are unfavorable (as in the case of weak
arguments) (Tormala et al. 2006). Interestingly,
Tormala et al. (2007) showed that information
about source credibility affected thought confi-
dence primarily when it followed the persuasive
message, thus facilitating a retrospective valida-
tion of cognitive responses already generated;
by contrast, when source information preceded
the message, it led to biased first-order cogni-
tive responding, in line with research we dis-
cussed above (e.g., Bohner et al. 2008a).

Briñol & Petty (2009) discuss further exam-
ples of how classic persuasion variables related
to source, recipient, message, and context may
affect persuasion outcomes via their impact on
thought confidence (pp. 79–99). They also ap-
plied their framework to explaining new mecha-
nisms of personal relevance, showing that peo-
ple’s attitudes were more strongly affected by
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their thoughts if these thoughts were seen as
originating from the self (as opposed to be-
ing culturally determined; Briñol & Petty 2009,
pp. 101–102). Finally, they reviewed effects of
thought confidence on attitude ambivalence,
showing that the overall sense of ambivalence
could be either reduced or increased by enhanc-
ing people’s confidence in just one side or both
sides of their ambivalent reactions, respectively
(pp. 99–101).

In sum, the approaches and findings dis-
cussed in this section on persuasion form exten-
sions of the cognitive response approach and of
existing processing models of persuasion. They
shed new light on old phenomena and have the
potential to generate new hypotheses in the still
thriving area of persuasion research. Given that
they deal with intentional, propositional rea-
soning (about the relations between pieces of
a message or about the meaning of one’s own
thoughts), in the future they may also enrich
our understanding of the interplay of associa-
tive and propositional processes (see Gawronski
& Bodenhausen 2006).

CONSEQUENCES OF ATTITUDES

Among the oldest reasons why attitudes are so
prominent in social psychology is the convic-
tion that attitudes guide information processing
and influence behavior. Allport (1935) asserted
that attitudes determine what people see, hear,
think, and do, and called attitudes “our meth-
ods for finding our way about in an ambiguous
universe” (p. 806). The following sections are
devoted to selected studies from the wide area
of attitudinal effects on information processing
and behavior that have produced exciting new
findings in recent years.

Attitude Effects on
Information Processing

We first focus on the effects that a perceiver’s
own attitudes may have on information process-
ing: Do people generally expose themselves se-
lectively to information that confirms their at-
titudes (Frey 1986), and if so, why? Then we

highlight the effects that knowledge about other
people’s attitudes may have on information pro-
cessing: When a person communicates about
an object, how does the presumed audience at-
titude affect his or her memory for and subse-
quent evaluation of the object (Echterhoff et al.
2009a)?

A new look at selective exposure. A core
assumption of the theory of cognitive disso-
nance (Festinger 1957) is that people are moti-
vated to maintain consistency of their cognitive
structure. People should thus predominantly
seek out and pay close attention to new in-
formation that confirms their existing attitudes
(congenial information) and avoid information
that might contradict their attitudes (unconge-
nial information). This idea was investigated
by asking participants first to make an evalu-
ative decision and afterward to choose addi-
tional information that might either confirm
or disconfirm their initial attitude. In a clas-
sic selective exposure paradigm, for example,
participants read a description of a court case
and decide whether the suspect is guilty or not
guilty of murder. Then participants get an op-
portunity to examine additional information on
the case. Each piece of information is clearly
labeled by a core argument or summary de-
scription so that participants know whether it
supports or questions their previous decision,
and participants are asked to select those pieces
that they want to examine in detail (e.g., Sears
1965). In a recent meta-analysis of such studies
conducted predominantly in the past ten years,
Hart et al. (2009) found a moderate overall pref-
erence for congenial over uncongenial informa-
tion. This confirms an earlier qualitative review
by Frey (1986). Research has shown that the
selective exposure effect is moderated by atti-
tude strength: The stronger a person’s attitude
on an issue, the more likely he or she is to se-
lect attitude-congruent information (Brannon
et al. 2007). Hart and colleagues (2009) also
found the congeniality bias to be moderated
by people’s motivation: Participants showed a
pronounced congeniality effect when they were
motivated to defend their attitudes but showed
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a more even-handed selection pattern when
they were motivated to reach a high level of
accuracy.

In contrast to this motivational account
for selective exposure effects, a recent view
emphasizes that variations in the preference
for congenial information may be caused by
nonmotivational cognitive processes as well
(S. Schulz-Hardt, P. Fischer & D. Frey,
unpublished manuscript). These authors offer
a selection-criteria explanation, postulating
that people aim to differentiate best between
the available pieces of information and to do
so with the least processing effort possible.
Besides information direction, they argue,
the selection criterion that differentiates best
is information quality (Fischer et al. 2008,
p. 233). Importantly, people’s attitudes lead
them to attribute higher quality to congenial
information than to uncongenial information
(e.g., Chaiken et al. 1996), which should lead to
a preference for congenial information even in
the absence of a cognitive consistency motive,
when the main selection criterion instead is
maximizing information quality.

In their study, Fischer et al. (2008) experi-
mentally manipulated the selection criteria for
the search of information. When participants
chose among additional pieces of information,
they were prompted to focus either on the di-
rection of information (i.e., congenial versus
uncongenial) or on the quality of information.
Interestingly, when participants were encour-
aged to focus on the direction of information,
the usual pattern reversed into a preference for
uncongenial information. In terms of a clas-
sic dissonance account, however, this manipula-
tion should have enhanced the congeniality bias
rather than diminished it because it should have
rendered the means to achieve cognitive con-
sistency more salient. Conversely, when partic-
ipants were encouraged to focus on the quality
of information, they showed the typical con-
geniality bias. Thus, congeniality bias in such
a setting in fact seems to be mediated by the
higher perceived quality of attitude-confirming
information.

Further evidence in favor of the selection-
criteria account of selective exposure effects
comes from a study by Fischer et al. (2005, ex-
periment 3). Participants first evaluated a man-
ager’s job performance and then chose 6 out
of 12 statements providing further information.
Half of the participants were simultaneously put
under cognitive load; they performed an audi-
tory concentration task as they were selecting
the written statements. These participants did
not show any congeniality bias, whereas partic-
ipants who did not have to perform the auditory
task did show a significant congeniality bias.
The finding that confirmation bias is blocked
when processing capacity is low suggests that a
preference for attitude-consistent information
does not occur automatically and depends on
ample processing resources.

For future research it could be fruitful to ex-
amine whether motivational and cognitive ex-
planations of selective exposure might comple-
ment each other. Indeed, the selection-criteria
account does not rule out the possibility that
motivations may sometimes produce selective
exposure effects, and this is true for both de-
fense and accuracy motives (S. Schulz-Hardt,
P. Fischer & D. Frey, unpublished manuscript).
When the topic is highly self-relevant and
threatening, defense motivation may come into
play—e.g., when smokers selectively attend to
messages denying a causal relation between
smoking and lung cancer (Brock & Balloun
1967). But accuracy motivation may also in-
crease rather than mitigate a congeniality bias,
as was shown by Schulz-Hardt and colleagues,
whose participants showed a stronger bias when
they were given an incentive for correct judg-
ments (S. Schulz-Hardt, P. Fischer & D. Frey,
unpublished manuscript, experiment 3). One
practical implication of these findings is that in-
terventions aimed at reducing bias should not
rely on incentives for accuracy; instead, it might
be more promising to ask people to consider
the information from a perspective other than
their own (also see Hirt & Markman 1995).
After considering the effects of an individual’s
own attitudes, we now turn to effects that other
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people’s attitudes can have on our cognitions in
social interaction.

Interpersonal effects: Attitude-based audi-
ence tuning and memory. When communi-
cating about an object, people often take into
account the audience’s attitude toward the ob-
ject, “tuning” the valence of their messages to
match that attitude. These tuned statements
may then influence the communicator’s mem-
ory representation and impression of the object.
This saying-is-believing (SIB) effect was first
shown by Higgins & Rholes (1978). In a typical
experiment, a participant (the sender) receives
evaluatively ambiguous information about the
target of communication (usually another per-
son). The participant is then asked to produce
a written communication about the target that
is directed at a third person or group (the au-
dience) in such a way that the audience will be
able to identify the target from among a group
of people they know. The central experimen-
tal manipulation consists of information about
the audience’s attitude toward the target, which
the sender is led to perceive as either positive
or negative. Later the sender is asked to recall
the original information about the target as ac-
curately as possible (and sometimes to evaluate
the target). A typical finding is that not only
the messages are tuned to the perceived audi-
ence attitude, but moreover the sender’s mem-
ory of the target is evaluatively biased in line
with the sender’s message—and, hence, the au-
dience’s attitude (for a review, see Echterhoff
et al. 2009a).

Recent studies have shown that the SIB ef-
fect is moderated by several factors that point
to the social sharing of reality as the common
mediating mechanism (Echterhoff et al. 2005).
The more that senders trust in the audience’s
attitude as an appropriate reflection of reality,
the closer their messages and the valence of
their memory correspond to that attitude. Ac-
cordingly, more pronounced SIB effects have
been found for in-group audiences than for
out-group audiences (Echterhoff et al. 2005)
and for equal-status audiences than for higher-
status audiences (Echterhoff et al. 2009b).

SIB: saying-is-
believing effect
(shorthand expression
for the effect that
tuning a message to an
audience’s attitude
may alter the sender’s
memory and
evaluation of the
message topic)

Apparently, an equal-status audience, although
lacking domain-specific expertise, qualifies as a
more trustworthy partner in creating a shared
reality (Echterhoff et al. 2009b). The SIB effect
also generalizes to communication about social
groups as targets; this finding provides further
evidence for a shared-reality interpretation of
the effect and suggests a potentially important
mechanism underlying the formation of preju-
diced attitudes (Hausmann et al. 2008).

A general framework for understanding so-
cial influences on memory was proposed by
Blank (2009). He assumes that social cues may
influence memory at three stages. (a) When
memory for an object or event is accessed, it
may be constructed ( just like an attitude) from
the information that comes to mind. At this
stage, social factors like the (imagined) pres-
ence of another person may render some aspects
more accessible than others, resulting in a tuned
memory construction. (b) After the information
has been accessed, the individual tries to vali-
date whether it is a correct representation of the
object or event in question. At this stage, other
people’s attitudes may play a crucial role, as the
individual is more likely to accept as valid those
remembered aspects that match the opinion of
experts or the majority. (c) Then the individual
may communicate the presumably valid mem-
ory content. At that stage, the message may
again be tuned to the perceived audience at-
titude, affecting subsequent recall and impres-
sion formation. That audiences’ attitudes may
play a role at different stages of memory pro-
cessing was illustrated in a study by Kopietz
et al. (2010), who showed that the SIB effect
on memory was equally strong whether infor-
mation about the audience’s attitude was pre-
sented before participants encoded the target
information or afterward (but before generat-
ing their message).

We note some similarities between the so-
cial memory model by Blank (2009) and the
assumption of associative (access-stage) and
propositional (validation-stage) processes in
attitude change (Gawronski & Bodenhausen
2006). Both memories and attitudes may be
constructed from accessible information, both
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may come about through an interplay of au-
tomatic activation and more effortful valida-
tion, and the communication stage in research
on SIB may be seen as corresponding to the
reporting of attitudes, which is malleable by
self-presentation or other social motives (see
Figure 3). These parallels may offer the po-
tential of further integrating research on social
memory and evaluation. Having highlighted
two aspects of attitudinal influences on in-
formation processing, we turn—last but not
least—to effects of attitudes on behavior.

The Implicit-Explicit Distinction
and the Prediction of Behavior

The ways in which attitudes predict behavior
form a long-standing research topic in social
psychology (for a review, see Glasman &
Albarracı́n 2006) that has strongly influenced
applied areas (see, e.g., Stock & Hoyer 2005).
Recent theories suggest that implicitly and
explicitly measured attitudes predict different
types or aspects of behavior (Petty et al. 2009,
Wittenbrink & Schwarz 2007). Indeed, both
implicit and explicit measures of attitude show
substantial correlations with attitude-relevant
behavior (for a meta-analytic review, see
Greenwald et al. 2009). Attitude-behavior
correlations were generally found to be higher
for explicit measures, but implicit measures
often showed incremental validity, explaining
variance in behavior over and above what is
explained by explicit measures (e.g., Richetin
et al. 2007).

Importantly, there are particular domains
where implicit measures fared better in predict-
ing behavior: These include socially sensitive
topics such as intergroup prejudice and discrim-
ination (Greenwald et al. 2009), where behavior
(e.g., hiring recommendations for black versus
white applicants; Ziegert & Hanges 2005) was
often more strongly predicted by the IAT than
by explicit self-report measures. Furthermore,
both IAT and self-report measures were more
highly correlated with behavior when the in-
tercorrelation of the two types of attitude mea-
sure was high (as in the domains of political

and consumer attitudes) rather than low (as in
the domains of intergroup behavior or close re-
lationships). Greenwald and colleagues (2009)
interpret this joint evidence for discriminant
and convergent validity of implicit and explicit
measures as an argument for positing dual con-
structs of explicit and implicit attitude, although
the evidence would also be compatible with a
view of distinct processes (e.g., comprising vari-
ations in motivation or processing opportunity)
operating on a single type of structural attitude
representation (Fazio & Olson 2003).

A more continuous view may also be taken
in regard to the behaviors that are more or
less well predictable by explicit or implicit
measures. Rather than comparing qualitatively
distinct behavioral domains, some researchers
have shown that the same observable behav-
ior may be better predicted by either implicit
or explicit measures depending on the cir-
cumstances. For example, Friese et al. (2008b)
showed that problematic behaviors whose in-
tentional regulation requires a certain amount
of conscious control, such as eating high-calorie
foods or drinking alcoholic beverages, are bet-
ter predicted by explicit attitude measures when
control resources are available, but are better
predicted by implicit measures when control re-
sources have been experimentally depleted (see
also Gibson 2008, experiment 2). A recent re-
view of the conditions that moderate implicit
attitude measures’ prediction of behavior was
provided by Friese and colleagues (2008a).

In sum, research on attitudes as precursors
of behavior, like other areas, has also been ex-
tended in recent years by the joint application
of implicit and explicit measures of attitude. Ap-
plied researchers as well, whose aim is often to
optimize prediction and find interventions for
enhancing desired behaviors and reducing un-
desired ones, should benefit from this greater
breadth of approaches.

CONCLUDING REMARKS

Attitudes continue to be one of the most im-
portant concepts of social psychology and at-
titude research one of its most active areas.
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The past decade of attitude research was char-
acterized by integrative theorizing, which had
been prompted by the introduction and ris-
ing popularity of implicit measures of attitude.
These new methods spurred active debates
about the optimal conceptualization of attitudes
and about the interplay of cognitive processes in
attitude formation and change. Our aim in this
review was to delineate the main theoretical de-
velopments of the past five years resulting from

this development and to point out some excit-
ing new lines of investigation. In doing so, we
had to be selective, so several issues were hardly
covered at all—these include areas that figured
prominently in previous reviews of this series
(e.g., persuasion by majorities and minorities;
see Martin & Hewstone 2010). Nonetheless,
we hope that we have provided readers with a
critical overview and some starting points for
further reading in this fascinating field.

SUMMARY POINTS

1. Attitude definitions characterize attitudes as either constructed on the spot from ac-
cessible information or as stable entities that are stored in memory. The two types of
definition draw on different lines of evidence to account for attitudes’ context sensitivity
versus stability over time.

2. For a long time, attitudes were measured mainly by explicit self-report scales, but recent
years have been marked by an increasing popularity of implicit, response-time-based
measures.

3. Correlations between implicit and explicit measures of a given attitude may vary; sim-
ilarly, change on implicit measures is not always accompanied by change on explicit
measures, and vice versa. To explain this variability, researchers have developed mod-
els that (a) allow for dual (or multiple) attitude representations and (b) distinguish
between associative and propositional processes that are assumed to underlie these
representations.

4. Whether associative and propositional processes are theoretically separable is being de-
bated; this may be illustrated by controversies around the optimal conceptualization of
evaluative conditioning.

5. Attitudes are closely linked to bodily sensations such as temperature or motor percep-
tions; these sensations can render evaluative information about an attitude object more
accessible and result in a different overall judgment.

6. New developments in persuasion research suggest that (a) assumptions from traditional
dual- and single-process models of persuasion may be integrated into a general model of
persuasion as a sequential process, and (b) meta-cognitions (i.e., people’s thoughts about
their own cognitive responses to a persuasive message) may moderate the impact of other
persuasion variables.

7. Attitudes affect information processing. A person’s motivation to select high-quality
information in combination with an attitude-congruent bias in the perception of infor-
mation quality may cause selective exposure to information. In social interaction, people
tune their messages to audiences’ attitudes, which ultimately results in biased recall and
biased evaluation of the message topic.
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8. Attitudes affect behavior. Research on attitudes as precursors of behavior shows that
implicit measures of attitude predict spontaneous, less controllable behavior, whereas
explicit measures of attitude predict deliberative, more controlled behavior. Jointly, im-
plicit and explicit measures of attitude may improve the overall prediction of behavior.

FUTURE ISSUES

1. Research on the effects of bodily states on attitudinal processing needs to be extended
to explore the full range of assimilation, contrast, and conscious correction effects that
have been observed in other areas of priming and social judgment.

2. The idea that persuasion forms a sequential process in which the processing of early
information may affect the interpretation and use of subsequent information should
be further specified; in particular, the concept of “relatedness” of information and the
conditions of assimilation versus contrast in sequential processing need to be delineated.

3. Future research should explore how motivational and cognitive explanations may be
combined to yield a more complete understanding of selective exposure to attitude-
congruent information.
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Haye A, González R, Ordóñez B, Bohner G, Siebler F, et al. 2010. System-perpetuating asymmetries between
explicit and implicit intergroup attitudes among indigenous and non-indegenous Chileans. Asian J. Soc.
Psychol. 13:163–72

Higgins ET. 1996. Knowledge activation: accessibility, applicability, and salience. In Social Psychology: Handbook
of Basic Principles, ed. ET Higgins, AW Kruglanski, pp. 173–98. New York: Guilford

Higgins ET, Rholes WS. 1978. “Saying is believing”: effects of message modification on memory and liking
for the person described. J. Exp. Soc. Psychol. 14:363–78

Himmelfarb S. 1993. The measurement of attitudes. In The Psychology of Attitudes, ed. AH Eagly, S Chaiken,
pp. 23–88. Fort Worth, TX: Harcourt Brace Jovanovich

Hirt ER, Markman KD. 1995. Multiple explanation: a consider-an-alternative strategy for debiasing judg-
ments. J. Personal. Soc. Psychol. 69:1069–86

Hofmann W, De Houwer J, Perugini M, Baeyens F, Crombez G. 2010. Evaluative conditioning in humans:
a meta-analysis. Psychol. Bull. 136:390–421

Hofmann W, Gawronski B, Gschwendner T, Le H, Schmitt M. 2005b. A meta-analysis on the correla-
tion between the Implicit Association Test and explicit self-report measures. Personal. Soc. Psychol. Bull.
31:1369–85

Hofmann W, Gschwendner T, Nosek BA, Schmitt M. 2005a. What moderates implicit-explicit consistency?
Eur. Rev. Soc. Psychol. 16:335–90

Igou ER, Bless H. 2003. Inferring the importance of arguments: order effects and conversational rules. J. Exp.
Soc. Psychol. 39:91–99

Johnson RE, Tolentino AL, Rodopman OB, Cho E. 2010. We (sometimes) know not how we feel: predicting
job performance with an implicit measure of trait affectivity. Pers. Psychol. 63:197–219

Jones CR, Fazio RH, Olson MA. 2009. Implicit misattribution as a mechanism underlying evaluative condi-
tioning. J. Personal. Soc. Psychol. 96:933–48

Klauer KC. 2010. Formal models of implicit measures of attitudes. In Cognition and Neuropsychology: Interna-
tional Perspectives on Psychological Science, Volume 1, ed. P Frensch, R Schwarzer, pp. 118–36. New York:
Psychol. Press

Klauer KC, Musch J. 2003. Affective priming: findings and theories. In The Psychology of Evaluation: Affective
Processes in Cognition and Emotion, ed. J Musch, KC Klauer, pp. 7–49. Mahwah, NJ: Erlbaum

Kopietz R, Hellmann J, Higgins ET, Echterhoff G. 2010. Shared-reality effects on memory: communicating
to fulfill epistemic needs. Soc. Cogn. 28:353–78

Krosnick JA, Judd CM, Wittenbrink B. 2005. The measurement of attitudes. In The Handbook of Attitudes, ed.
D Albarracin, BT Johnson, MP Zanna, pp. 21–76. Mahwah, NJ: Erlbaum

Krosnick JA, Petty RE. 1995. Attitude strength: an overview. In Attitude Strength. Antecedents and Consequences,
ed. RE Petty, JA Krosnick, pp. 1–24. Mahwah, NJ: Erlbaum

Kruglanski AW, Dechesne M. 2006. Are associative and propositional processes qualitatively distinct? Com-
ment on Gawronski and Bodenhausen 2006. Psychol. Bull. 132:736–39

Kruglanski AW, Pierro A, Mannetti L, Erb H-P, Chun WY. 2007. On the parameters of human judgment.
In Advances in Experimental Social Psychology, ed. MP Zanna, pp. 255–303. San Diego, CA: Elsevier Acad.

Kruglanski AW, Thompson EP. 1999. Persuasion by a single route: a view from the unimodel. Target article.
Psychol. Inq. 10:83–109

Lipp OV, Purkis HM. 2005. No support for dual process accounts of human affective learning in simple
Pavlovian conditioning. Cogn. Emot. 19:269–82

Maio GR, Haddock G. 2009. The Psychology of Attitudes and Attitude Change. Los Angeles, CA: Sage

www.annualreviews.org • Attitudes and Attitude Change 415

A
nn

u.
 R

ev
. P

sy
ch

ol
. 2

01
1.

62
:3

91
-4

17
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.a
nn

ua
lr

ev
ie

w
s.

or
g

by
 R

O
O

SE
V

E
L

T
 U

N
IV

E
R

SI
T

Y
 L

IB
R

A
R

Y
 o

n 
02

/0
4/

11
. F

or
 p

er
so

na
l u

se
 o

nl
y.



PS62CH15-Bohner ARI 11 November 2010 13:59

Martin R, Hewstone M, eds. 2010. Minority Influence and Innovation: Antecedents, Processes and Consequences.
Hove, UK: Psychol. Press

Meyers-Levy J, Zhu R, Jiang L. 2010. Context effects from bodily sensations: examining bodily sensations
induced by flooring and the moderating role of product viewing distance. J. Consum. Res. 37:1–14

Mitchell CJ, De Houwer J, Lovibond PF. 2009. The propositional nature of human associative learning.
Behav. Brain Sci. 32:183–246

Monroe BM, Read SJ. 2008. A general connectionist model of attitude structure and change: the ACS (Attitudes
as Constraint Satisfaction) model. Psychol. Rev. 115:733–59

Nosek BA, Greenwald AG, Banaji MR. 2007. The Implicit Association Test at age 7: a methodological and
conceptual review. In Social Psychology and the Unconscious: The Automaticity of Higher Mental Processes, ed.
JA Bargh, pp. 265–92. New York: Psychol. Press

Payne BK, Cheng CM, Govorun O, Stewart BD. 2005. An inkblot for attitudes: affect misattribution as implicit
measurement. J. Personal. Soc. Psychol. 89:277–93

Pechmann C. 1990. How do consumer inferences moderate the effectiveness of two-sided messages? Adv.
Consum. Res. 17:337–41

Petty RE. 2006. A metacognitive model of attitudes. J. Consum. Res. 33:22–24
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