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In the target article, Travis Proulx and Michael
Inzlicht suggest that expectancy violations cause an
arousing negative affective state (or aversive arousal)
and that humans are motivated to behave in several
ways in order to reduce this negative state. They pro-
pose their meaning maintenance model as an integra-
tion of a diverse array of phenomena, including re-
search on cognitive dissonance and terror management
theory, Piaget’s ideas about the processes of cognitive
development, and the ideas of Freud and the existen-
tialist philosophers.

We applaud Proulx and Inzlicht for this integra-
tive effort. Too often, social psychologists try to make
their mark by coming up with a new name for an old
phenomenon. Unfortunately, this tendency has been
rewarded by a field that prizes innovation. Although
innovation is important, the resulting fragmentation of
the field of psychology has not been beneficial. And
so we appreciate the fact that Proulx and Inzlicht find
common ground regarding the responses to a wide va-
riety of expectancy violations noted by many sources.

We were particularly impressed by the evidence that
inconsistencies can enhance creativity and abstraction.
Proulx and Inzlicht review evidence that expectancy
violations motivate individuals to seek patterns, and
actually improve their ability to find patterns in existing
data. Furthermore, they note that expectancy violations
motivate individuals to create new content and enhance
the quality of their creative output. These effects of in-
consistency are important and currently underexplored
within the cognitive dissonance tradition.

Reducing Anxiety versus Effective, Adaptive
Behavior

Although we agree with many of the points made
in the target article, our own conception differs when
it comes to the function of responses to expectancy
violations. Throughout the article, Proulx and Inzlicht
emphasize that responses to inconsistency are pallia-
tive. The term palliative means relieving the symptoms
without addressing the underlying cause of the aver-
sive arousal (or discomfort or anxiety). Thus, Proulx
and Inzlicht maintain that responses to expectancy vio-
lations relieve the anxiety provoked by these violations
but do not benefit the organism in any other way.

This viewpoint contradicts our action-based model
of dissonance, which proposes that although the prox-
imate motive for resolving cognitive inconsistency
is to reduce discomfort, a distal motive also exists
(C. Harmon-Jones, Schmeichel, Inzlicht, & Harmon-
Jones, 2011; E. Harmon-Jones, 1999; E. Harmon-
Jones, Amodio, & Harmon-Jones, 2009). The distal
motivation functions to facilitate effective, adaptive be-
havior. For instance, when an individual makes a choice
between two equally attractive options, the positive as-
pects of the unchosen option and the negative aspects
of the chosen option are dissonant from the decision.
If the individual does not resolve this dissonance, and
regrets the decision, it will be difficult for him or her to
act effectively with regard to the decision. Conversely,
if he or she changes cognitions to reduce the discrep-
ancy, effective action in regards to the decision will be
facilitated.

We believe the action-based model can apply to the
other forms of expectancy violation noted by Proulx
and Inzlicht. Human meaning systems are not com-
pletely accurate representations of reality. However,
they must form a pretty decent representation of real-
ity in order for the organism to survive. Like Piaget’s
child-subjects, human adults continually refine their
meaning models to incorporate new information. We
propose that, in response to inconsistency, the models
are often altered in ways that make them more accurate
and/or useful.

The evidence Proulx and Inzlicht cited regarding the
effect of inconsistencies on creativity and abstraction
is particularly significant in this regard. Inconsisten-
cies do not merely motivate individuals to engage in
creative pursuits and to engage in abstraction. Instead,
inconsistencies actually enhance the quality of creative
output and abilities to recognize patterns. Thus, the re-
sponses are broadly adaptive, not merely palliative.

From this perspective, it is functional to be discom-
forted by expectancy violations. These inconsistencies
signal a possible mismatch between one’s model of re-
ality and actual reality. Faced with such a signal, the
anxiety that motivates one to reconcile the discrepancy
within one’s model is adaptive. The proximal motiva-
tion may be to reduce anxiety, but the distal motivation
is to build a system of meaning that allows one to be-
have effectively and thus to thrive in the environment.
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Adaptive responses to expectancy violations may in-
volve justifying recent behavior, changing attitudes to
prefer a chosen option over an unchosen option, reaf-
firming one’s worldview, updating working memory,
learning new patterns of information, and being cre-
ative, consistent with the research reviewed by Proulx
and Inzlicht. Far from being merely palliative, these
responses may allow the individual to navigate the
environment more effectively, sometimes by altering
the meaning model to be more consistent with reality,
sometimes by facilitating more effective behavior.

Conceptualizing discrepancy reduction as a basi-
cally functional process helps us to develop hypotheses
regarding which responses will be chosen in a partic-
ular instance of encountering an expectancy violation.
When an inconsistency is encountered, the individual
may sometimes focus on reducing the discomfort (the
proximal motive) and in other cases focus on altering
the model. We suggest that individuals are more likely
to focus on merely reducing anxiety when action is
not needed at the moment. When action related to the
inconsistency is needed, we would predict that discrep-
ancy reduction would primarily focus on resolving the
inconsistency.

Adding Variables to the Equation to Determine
the Magnitude of the Anxiety and Motivation

and the Direction of the Inconsistency
Resolution

We would like to suggest the addition of variables
that may assist in determining the magnitude of the
anxiety that results from cognitive inconsistency, the
motivation to resolve the inconsistency, and the di-
rection of the inconsistency resolution. Most of these
variables have been previously discussed within the
cognitive dissonance theory tradition, though they have
received less empirical attention than other outcomes
produced by inconsistency.

Before doing this, though, we briefly explain the
original theory of cognitive dissonance. Festinger
(1957) presented the theory in abstract terms and con-
sequently the theory has been used to understand a va-
riety of phenomena. Festinger theorized that, when an
individual holds two or more elements of knowledge
that are relevant to each other but inconsistent with
one another, a state of discomfort is created. He re-
ferred to this unpleasant state as “dissonance.” Further,
he theorized that the degree of dissonance in relation
to a cognition = D / (D + C), where D is the sum
of cognitions dissonant with a particular cognition and
C is the sum of cognitions consonant with that same
particular cognition, with each cognition weighted for
importance. Several theorists have proposed that the
discrepancy between cognitions could be determined

by assessing whether a person expects one event to
follow from another.

Festinger theorized that individuals are motivated
by the unpleasant state of dissonance and that they
may engage in a variety of psychological processes to
reduce the cognitive discrepancy. This group of pro-
cesses has been referred to as dissonance reduction,
and it will typically be oriented around the cognition
most resistant to change. Thus, to reduce dissonance,
individuals could add consonant cognitions, subtract
dissonant cognitions, increase the importance of con-
sonant cognitions, or decrease the importance of disso-
nant cognitions. One of the most often assessed ways
of reducing dissonance is change in attitudes. Attitude
change is expected to be in the direction of the cog-
nition that is most resistant to change. In tests of the
theory, it is often assumed that the knowledge about
recent behavior is usually most resistant to change, be-
cause if a person behaved in a certain way, it is often
very difficult to undo that behavior. Thus, counteratti-
tudinal behavior was often used to induce dissonance
and attitude change was found to be in the direction
of that recent counterattitudinal behavior. But it is im-
portant to note that dissonance theory is not limited to
counterattitudinal behavior and attitude change.

The theory of cognitive dissonance separated itself
from cognitive consistency theories of the 1950s and
1960s by positing the conceptual variable of resistance
to change of cognitions. According to the theory, re-
sistance to change of cognitions is important in at least
two ways. First, when cognitions are low in resistance
to change (and thus easy to change), the state of dis-
sonance should be lower because dissonance can be
easily reduced by changing a cognition. Second, the
resistance-to-change-of-cognitions is also useful for
determining the way in which dissonance will be re-
solved, as dissonance reduction efforts target cogni-
tions that are less resistant to change.

Another useful variable in determining the magni-
tude of dissonance and dissonance reduction efforts is
the importance of the cognitions involved. The more
important the dissonant cognitions and/or the less im-
portant the consonant cognitions, the greater the dis-
sonance state and, presumably, the motivation to re-
duce the dissonance. Along these lines, dissonance
can cause individuals to reduce the importance of the
cognitions involved in arousing dissonance (Simon,
Greenberg, & Brehm, 1995).

Cognitions regarding the occurrence of recent be-
havior are especially resistant to change. According
to dissonance theory, the individual can add conso-
nant cognitions to reduce dissonance. For example, if
an individual believes he or she was forced to engage
in counterattitudinal behavior, this would add a cog-
nition consonant with the behavior. Conversely, when
the discrepancy or expectancy violation does not in-
volve recent behavior or have strong implications for
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behavior, the individual may be more likely to re-
duce the discrepancy without attitude change. Other
modes of dissonance reduction have been discussed
previously, but few empirical studies have tested them
(for review, see E. Harmon-Jones, 2000b). Exam-
ples include intensifying the original belief or attitude
(Batson, 1975), reducing commitment to the action
(Fleming & Rudman, 1993), forgetting or reducing
the salience of dissonant cognitions (Elkin & Leippe,
1986), and cognitive restructuring (Burris, Harmon-
Jones, & Tarpley, 1997).

Some modes of dealing with inconsistency pro-
posed by Proulx and Inzlicht are suited for merely re-
ducing anxiety. These modes would be adaptive when
action with regard to the inconsistent information is
not needed. Other modes are more suited to facilitating
effective action, such as attitude change (accommoda-
tion). Still others are better suited to improving the
individual’s meaning model more generally (creativity
and abstraction). These modes should be chosen when
the inconsistency signifies a flaw in the meaning model
itself.

Unpacking the Cognitive and Emotive
Neuroscience of Inconsistency Detection and

Resolution

Regarding whether individuals consciously feel a
negative affective state when confronted with incon-
sistency, we suspect that they may when confronted
with some inconsistencies but not all, and that whether
they do depends on the degree and importance of the
inconsistency and whether they have yet reduced the in-
consistency (for review, see E. Harmon-Jones, 2000a).
When inconsistencies can be easily reduced, the con-
scious experience of negative affect may not occur, or
may be experienced so briefly that is not remembered
or reported. But when inconsistencies are difficult to
reduce, individuals may become highly aware of their
negative affective states and may seek treatment for
them as in the case of some instances of depression
and anxiety.

Proulx and Inzlicht write, “All experiences that vi-
olate expected relations (a) evoke a common, biolog-
ically based syndrome of aversive arousal, which in
turn (b) motivates compensation efforts to relieve this
arousal” (p. 318). They then suggest that this aversive
arousal involves “increased skin conductance, constric-
tion of the blood vessels, and a marked variability in
cardiac activity” (p. 323). Further, they suggest that it
involves increased heart rate and increased activity in
the anterior cingulate cortex.

We agree with this depiction of the aversive arousal
state that may be evoked by cognitive inconsistency.
However, it is important to emphasize that these phys-
iological activations are not perfectly associated with
aversive arousal or anxiety. That is, it is very difficult

to assume a one-to-one relationship between a psycho-
logical and physiological variable.

Moreover, these physiological responses may in-
crease or decrease to a given inconsistency. Proulx
and Inzlicht are aware of this latter point with re-
gard to dopamine as they cite evidence suggesting that
dopamine levels can increase or decrease depending
on the valence of the expectancy violating informa-
tion. In addition, heart rate does not always increase in
response to expectancy violations, and it may decrease
depending on the situation. For instance, heart rate de-
celerations often occur during the orienting response
(Graham & Clifton, 1966), which may be triggered by
expectancy violations. The research cited by Proulx
and Inzlicht regarding other cardiac responses indi-
cates a more complex response than just low versus
high arousal. That is, in response to counterstereotyp-
ical partners, individuals had less ventricular contrac-
tility, lower cardiac output, and increased total periph-
eral resistance (Mendes, Blascovich, Hunter, Lickel, &
Jost, 2007). Blascovich, Mendes, and colleagues have
interpreted this pattern of responses as a psychologi-
cal threat response and contrast it to a psychological
challenge response, which involves greater ventricular
contractility, greater cardiac output, and decreased sys-
temic vascular resistance (total peripheral resistance).

In addition, we wonder whether some inconsisten-
cies are experienced as states of low arousal. Indeed,
the research on self-discrepancy theory suggests that
an actual-ideal discrepancy may evoke depression and
sadness (Higgins, 1987) and some states of sadness are
associated with low rather than high arousal (Gable &
Harmon-Jones, 2010).

The neuroscience of responses to inconsistency de-
tection probably goes beyond the indices noted by
Proulx and Inzlicht, particularly when inconsistency
is viewed from the wide angle they use. Research us-
ing event-related brain potentials (ERPs) has revealed a
number of waves or components that are sensitive to in-
consistencies, such as the mismatch negativity (MMN),
error-related negativity, N2, P3, N400, and P6. More-
over, each of these ERPs is evoked by different psy-
chological “inconsistencies,” and these ERPs do not
relate with each other psychologically. Also, each of
these ERPs is related to different neural structures and
neurophysiological responses. We explain just a few
of these ERPs, in the interest of space (and your atten-
tion). The MMN (Näätänen, Gaillard, & Mäntysalo,
1978) occurs in response to a “deviant” or inconsis-
tent stimulus within a sequence of other stimuli (e.g.,
in a sequence of sounds such as s s s s s s s d s s s
s d s s s . . .). The MMN occurs over fronto-central
scalp regions, and it is likely generated by sources in
the primary and nonprimary auditory cortex (to audi-
tory stimuli). It peaks 150 to 250 ms after the onset of
the deviant stimulus (for review, see Alho, 1995). The
N400 (Kutas & Hillyard, 1980) occurs in response to
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semantic inconsistencies (particularly unexpected
words in sentences). The N400 occurs over centro-
parietal scalp regions, and it is likely generated by a
highly distributed neural source including the tempo-
ral lobes. It peaks 250 to 500 ms after the onset of
the unexpected stimulus word (for review, see Kutas
& Federmeier, 2011). Thus, at least as this level of
analysis, there is plenty of evidence of different neu-
rophysiological responses to inconsistencies. It would
be interesting to know whether these “inconsistencies”
that differ at the neural level nonetheless produce sim-
ilar compensatory behaviors, or whether they actually
produce different compensatory behaviors.

However, the fact that different physiological re-
sponses exist for different inconsistencies should not
be taken to negate the concept that there may be some-
thing similar in human responses to all expectancy vio-
lations, as proposed by Proulx and Inzlicht. We simply
do not believe that it is necessary to maintain that phys-
iological responses are identical in order to make their
point.

We also wonder whether some mild inconsisten-
cies cause positive affective states (Maddi, 1968) and
whether these inconsistencies would still cause all
forms of meaning maintenance or only a subset of
them (e.g., creativity). Future research is needed to un-
derstand which inconsistencies might cause positive
affective states and whether these inconsistencies also
influence meaning maintenance responses.

Conclusions

We applaud Proulx and Inzlicht’s integrative model
and are particularly impressed with their review of evi-
dence suggesting that inconsistencies cause abstraction
and assembly, two novel and important modes of re-
sponding to inconsistencies. Although we find much
to value in their target article, we raise some questions
that we hope will inspire further integrative efforts in
research.

Note

Address correspondence to Eddie Harmon-Jones,
School of Psychology, University of New South Wales,
Sydney, 2052 Australia. E-mail: eddiehj@gmail.com
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