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Previous research has shown that changes in the evaluation of an attitude object can be limited to the context in
which counterattitudinal information was learned. To account for these ﬁndings, it has been proposed that
exposure to expectancy-violating information enhances attention to context, which leads to an integration of the
context into the representation of expectancy-violating counterattitudinal information. Although a considerable
body of evidence supports these assumptions, it is still unclear whether contextualized attitude change is a
general phenomenon that is robust across individuals or instead depends on psychological characteristics of the
perceiver. To address this question, the current research tested whether contextualized attitude change is
moderated by three individual diﬀerence variables that are known to inﬂuence responses to belief-incongruent
information: preference for consistency, need for structure, and implicit theories of personality. Based on the
hypothesis that contextualized attitude change is due to enhanced attention to context during encoding of expectancy-violating information, we hypothesized that individual diﬀerences along the three dimensions should
moderate contextualized attitude change via diﬀerences in attention to context in response to expectancy-violating information. Contrary to this hypothesis, none of the three variables moderated contextualized attitude
change (Experiments 1 and 2) and attention to context during exposure to expectancy-violating information
(Experiment 3). Implications for the generality of contextualized attitude change, research on the three individual diﬀerence variables, and cognitive consistency more broadly are discussed.
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1. Introduction
People often behave inconsistently. One might observe a new colleague being nice and friendly at work, but later ﬁnd the same colleague being nasty and rude at a grocery store. How do observers account for such inconsistencies in their evaluations of others? Previous
research suggests that changes in the evaluation of another person in
response to counterattitudinal information about that person can be
limited to the context in which the counterattitudinal information was
learned (for reviews, see Gawronski & Cesario, 2013; Gawronski et al.,
2018). That is, evaluations may reﬂect newly learned counterattitudinal information only in the context in which this information
was learned and the valence of initial attitudinal information in any
other context. To explain such patterns of contextualized attitude
change, it has been proposed that expectancy-violating information
enhances attention to context, which leads to an integration of the
context
into
the
representation
of
expectancy-violating

counterattitudinal information (Gawronski, Rydell, Vervliet, & De
Houwer, 2010). Although these assumptions are supported by a considerable body of evidence (for a review, see Gawronski et al., 2018), it
is still unclear whether contextualized attitude change is a general
phenomenon that is robust across individuals or instead depends on
psychological characteristics of the perceiver.
Drawing on the hypothesis that contextualized attitude change is
due to enhanced attention to context during the encoding of expectancy-violating information (Gawronski et al., 2010), the current
research tested whether contextualized attitude change is moderated by
three individual diﬀerence variables that are known to inﬂuence responses to belief-incongruent information: preference for consistency
(PFC; Cialdini, Trost, & Newsom, 1995), need for structure (NFS;
Neuberg & Newsom, 1993), and implicit theories of personality (ITP;
Chiu, Hong, & Dweck, 1997). Across three experiments, we tested
whether individual diﬀerences along the three dimensions moderate
contextualized changes in evaluations of another person (Experiments 1
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enhanced by exposure to expectancy-violating information (see Roese &
Sherman, 2007), expectancy-violating counterattitudinal information is
assumed to be stored in a contextualized representation. Thus, after
learning attitude-incongruent information about an object, the mental
representation of that object takes on a “dual” nature by including (1) a
context-free representation of the initial attitudinal information and (2)
contextualized representation of the counterattitudinal information. As
a result, evaluative responses to the object should diﬀer depending on
the presence versus absence of the context in which the counterattitudinal information was learned. In line with the principle of pattern
matching in memory activation (Smith, 1996), the contextualized representation of counterattitudinal information should be activated
when the object is encountered in the context in which the counterattitudinal information was learned. Conversely, the context-free representation of initial attitudinal information should be activated when
the object is encountered in a context that is diﬀerent from the context
in which the counterattitudinal information was learned.
In addition to providing an explanation of contextualized attitude
change, Gawronski et al.'s (2010) representational theory also includes
speciﬁc predictions about the conditions under which contextualized
attitude change should not occur. Speciﬁcally, the theory suggests that
contextualized attitude change should be eliminated when attention to
context is low during both the encoding of initial attitudinal information and the encoding of counterattitudinal information. In this case,
the two kinds of information should be integrated in a single contextfree representation, leading to evaluative responses that reﬂect a mixture of attitudinal and counterattitudinal information regardless of the
context. Consistent with the proposed role of attention to context,
Gawronski, Ye, Rydell, and De Houwer (2014) demonstrated that attention to incidental context cues (i.e., background color of a computer
screen) is relatively high during the encoding of attitude-incongruent
information, but relatively low during the encoding of attitude-congruent information (see also Brannon & Gawronski, in press; Brannon,
Sacchi, & Gawronski, 2017; Ye, Tong, Chiu, & Gawronski, 2017).
Moreover, Gawronski et al. (2010) found that contextualized attitude
change was fully eliminated when attention to context during the encoding of attitude-incongruent information had been experimentally
reduced. In this case, evaluations reﬂected an equally weighted mixture
of attitudinal and counterattitudinal information regardless of the
context.
Although these and various other ﬁndings support the assumptions
of the representational theory (for a review, see Gawronski et al.,
2018), it is still unclear whether contextualized attitude change is a
general phenomenon that is robust across individuals or instead depends on psychological characteristics of the perceiver. Drawing on the
hypothesis that contextualized attitude change is due to enhanced attention to context during the encoding of expectancy-violating information, the current research tested whether contextualized attitude
change is moderated by three individual diﬀerence variables that are
known to inﬂuence responses to belief-incongruent information.

and 2) and attention to context during exposure to expectancy-violating
information (Experiment 3).
1.1. Contextualized attitude change
To reconcile mixed ﬁndings regarding the malleability of attitudes,
Gawronski et al. (2018) suggested that whether or not attitudes appear
resistant to counterattitudinal information can depend on the context in
which evaluations are measured. Speciﬁcally, they suggested that
evaluations of an attitude object might reﬂect newly learned counterattitudinal information only when measured in the context in which the
counterattitudinal information was learned. Yet, evaluations may continue to reﬂect initially learned attitudinal information when measured
in the context in which the initial attitudinal information was learned
or a novel context in which the attitude object has not been encountered before (for a review of similar ﬁndings in research on animal
learning, see Bouton, 2004). For example, if Megan observes her new
colleague Don being nice and friendly at work, and later observes Don
being nasty and rude at a grocery store, her evaluation of Don may
reﬂect the new, negative information only within the context of the
grocery store. Conversely, the initial, positive information may continue to inﬂuence her evaluation of Don within the work context as well
as any novel context in which she has not encountered him before (e.g.,
a resort).
Rydell and Gawronski (2009) provided the ﬁrst evidence that social
attitudes show such patterns of contextualized attitude change (for a
meta-analysis, see Gawronski, Hu, Rydell, Vervliet, & De Houwer,
2015). In a series of studies, participants ﬁrst formed an impression of a
target individual based on statements describing either positive or negative behaviors. The statements were paired with a picture of the
target, both of which were presented against a colored background
(e.g., blue). Subsequently, participants learned new information about
the target that was evaluatively incongruent with the initial information. The new statements were paired with the same picture against a
diﬀerent colored background (e.g., yellow). Finally, participants completed an aﬀective priming task (Payne, Cheng, Govorun, & Stewart,
2005) to measure spontaneous evaluations of the target. Critically, the
target's picture was presented against three diﬀerent colored backgrounds to assess whether participants' evaluations diﬀered across
contexts: the background of the initial attitudinal information (e.g.,
blue), the background of the counterattitudinal information (e.g.,
yellow), and a novel background that was not part of the impression
formation task (e.g., green). Rydell and Gawronski (2009) found that
evaluations reﬂected the counterattitudinal information only when the
target was presented against the background in which the counterattitudinal information was learned. In contrast, evaluations reﬂected
the initial attitudinal information when the target was presented
against the background in which the initial attitudinal information was
learned. Moreover, when the target was presented against a novel
background that was not part of the impression formation task, evaluations again reﬂected the initial attitudinal information.

1.3. Individual diﬀerences in responses to inconsistency
1.2. Representational theory
According to the representational theory, a critical factor underlying contextualized attitude change is mental conﬂict in response to
belief-incongruent information, which is known to elicit a broad range
of cognitive, aﬀective, and motivational reactions (Festinger, 1957;
Gawronski & Brannon, in press; Proulx, Inzlicht, & Harmon-Jones,
2012). These reactions are assumed to be central for contextualized
attitude change, in that they involve enhanced attention to context
during the encoding of expectancy-violating counterattitudinal information. Classic theories proposed that inconsistency between cognitive elements is inherently aversive (e.g., Festinger, 1957), which
motivates people to reconcile the inconsistency. However, later work
suggested that people diﬀer in their tolerance for inconsistency and,
thus, the extent to which they show cognitive, aﬀective, and

To account for context-dependent changes in evaluations,
Gawronski et al. (2010) proposed a representational theory that explains why the eﬀect of counterattitudinal information is sometimes
limited to the context in which this information was learned (for a review, see Gawronski et al., 2018). A central assumption of this theory is
that attention to context during the learning of evaluative information
determines whether the context is integrated into the mental representation of that information. Gawronski et al. (2010) further suggested that attention to context is typically low when encoding initial
attitudinal information about an object (see Gilbert & Malone, 1995),
leading initial attitudinal information to be stored in a context-free
representation. Moreover, because attention to context is typically
149
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the current question, these ﬁndings suggest that incremental theorists
may show attenuated patterns of contextualized attitude change compared to entity theorists. For incremental theorists, observing inconsistency in a person's behavior should not be particularly surprising,
given that people's personality is assumed to be malleable. In contrast,
entity theorists should be surprised by observing inconsistency in a
person's behavior, given that people's personality is assumed to be
ﬁxed. Hence, incremental theorists may pay less attention to context
following an expectancy-violation than entity theorists, which should
lead to attenuated patterns of contextualized attitude change among
individuals holding an incremental theory.

motivational reactions in response to inconsistent information. This
work has largely focused on three trait dimensions that have been
shown to moderate responses to inconsistency: PFC (Cialdini et al.,
1995), NFS (Neuberg & Newsom, 1993), and ITP (Chiu et al., 1997).
Based on the processes suggested by Gawronski et al.'s (2010) representational theory, these personality dimensions may also inﬂuence
the emergence of contextualized attitude change.
1.3.1. PFC
Cialdini et al. (1995) argued that people diﬀer in the extent to
which they prefer consistency in their own and others' behaviors. They
further suggested that these diﬀerences could account for disparate
ﬁndings regarding responses to inconsistency. In line with these assumptions, they found that individuals high in PFC showed behaviors
aimed toward reconciling an inconsistency (e.g., attitude change after
freely choosing to write a counter-attitudinal message; see Festinger &
Carlsmith, 1959). Conversely, individuals low in PFC did not show any
such behaviors. Moreover, individuals high in PFC have been found to
experience more negative arousal in response to attitudinal ambivalence than those low in PFC (Newby-Clark, McGregor, & Zanna, 2002).
Together, these ﬁndings suggest that individuals low in PFC may show
less extreme reactions to expectancy-violating information compared to
individuals high in PFC. As a result, individuals low in PFC may pay less
attention to context following an expectancy-violation than individuals
high in PFC, which should lead to attenuated patterns of contextualized
attitude change among individuals low in PFC.

1.4. The current research
Although previous research on PFC, NFS, and ITP has not speciﬁcally investigated their link with attention to context, such a link can be
inferred from extant research regarding the relation between the three
constructs and responses to inconsistency. To the extent that individuals high in PFC, individuals high in NFS, and individuals who
hold an entity theory show more extreme reactions to inconsistency,
individuals with these personality traits might also pay more attention
to context in response to expectancy-violating counterattitudinal information. Conversely, to the extent that individuals low in PFC, individuals low in NFS, and individuals who hold an incremental theory
have a greater tolerance for inconsistency, attention to context in response to expectancy-violating counterattitudinal information should
be relatively low for individuals with these personality traits. As a result, contextualized attitude change should be more pronounced among
individuals high in PFC, individuals high in NFS, and individuals
holding an entity theory of personality. In contrast, contextualized attitude change should be less pronounced (or eliminated) among individuals low in PFC, individuals low in NFS, and individuals holding
an incremental theory of personality. In the current research, we tested
these predictions by investigating whether contextualized attitude
change is moderated by individual diﬀerences in PFC, NFS, and ITP
(Experiments 1 and 2). In a follow-up study, we also tested the hypothesis that individual diﬀerences along the three dimensions inﬂuence contextualized attitude change by moderating the amount of attention to context following an expectancy-violation (Experiment 3).
Counter to our predictions, none of the three individual diﬀerence
variables moderated contextualized attitude change and attention to
context following an expectancy-violation. Although we replicated the
typical pattern of contextualized attitude change, individual diﬀerences
in PFC, NFS, and ITP did not moderate contextualized attitude change.
The same was true for attention to context following an expectancyviolation. Although we replicated earlier ﬁndings showing high attention to context during the encoding of attitude-incongruent, but not
attitude-congruent, information (see Brannon et al., 2017; Brannon &
Gawronski, in press; Gawronski et al., 2014; Ye et al., 2017), attention
to context following an expectancy-violation was unrelated to the three
individual diﬀerence variables. These ﬁndings have important implications for the generality of contextualized attitude change, research
on the three individual diﬀerence constructs, and cognitive consistency
more broadly, which we will explain in the General Discussion section.1

1.3.2. NFS
People also diﬀer in the extent to which they want to avoid ambiguity and organize their surroundings into structured, manageable
chunks of information, a personality dimension known as NFS (Neuberg
& Newsom, 1993). High NFS leads people to organize incoming information in terms of broad strokes, creating schemas or stereotypes
that meaningfully categorize disparate pieces of information into more
integrative structures of knowledge. Although NFS and PFC are conceptually distinct constructs, they are similar in the sense that both
reﬂect an individual's need for stable and coherent knowledge structures (Kruglanski, 1990; Kruglanski & Webster, 1996). Thus, like PFC,
individual diﬀerences in NFS are associated with diﬀerences in the
processing of inconsistency, in that individuals low in NFS are more
tolerant of inconsistencies than individuals high in NFS. For example,
individuals low in NFS respond to expectancy-violations with increased
cognitive ﬂexibility and creativity, whereas those high in NFS become
more cognitively rigid in response to expectancy-violations (Gocłowska,
Baas, Crisp, & De Dreu, 2014). Based on these ﬁndings, one could argue
that individuals low in NFS may pay less attention to context following
an expectancy-violation than individuals high in NFS, which should
lead to attenuated patterns of contextualized attitude change among
individuals low in NFS.
1.3.3. ITP
Finally, individuals vary in the degree to which they believe people's
personality traits are malleable (Dweck & Leggett, 1988), and these
beliefs have been shown to inﬂuence the processing of social information (for a review, see Plaks, 2017). In contrast to the need for stable
and coherent knowledge structures associated with PFC and NFS, ITP
refers more speciﬁcally to beliefs about personality traits and their
malleability. Nevertheless, the three constructs converge in terms of
their relation to one's preference and expectation that others behave in
coherent and predictable ways. For example, people who believe a
person's traits are relatively ﬁxed (i.e., entity theorists) display greater
attention to and better memory for stereotype-consistent information.
Conversely, those who believe a person's traits are relatively malleable
(i.e., incremental theorists) display greater attention to and better
memory for stereotype-inconsistent information (Plaks, Grant, &
Dweck, 2005; Plaks, Stroessner, Dweck, & Sherman, 2001). Applied to

2. Experiment 1
Experiment 1 adapted Rydell and Gawronski's (2009) impression
formation paradigm to investigate whether individual diﬀerences in
PFC, NFS, and ITP moderate contextualized attitude change. Participants ﬁrst completed measures of PFC, NFS, and ITP. Subsequently,
1
For all studies reported here, the data were collected in one shot without prior statistical analyses. We report all data exclusions, all measures, and all manipulations. All
materials, data, and analysis ﬁles are available at https://osf.io/usgz3/.
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2.1.2.2. NFS. Then, participants indicated their agreement with the 11
statements comprising the NFS Scale (Neuberg & Newsom, 1993).
Sample statements include “It upsets me to go into a situation without
knowing what I can expect from it” and “I hate to be with people who
are unpredictable.” Participants rated their agreement on 6-point scales
with the response options 1 (Strongly Disagree), 2 (Disagree), 3
(Somewhat Disagree), 4 (Somewhat Agree), 5 (Agree), 6 (Strongly Agree).
Responses were aggregated such that higher scores reﬂect a higher NFS
(Cronbach's α = 0.82).

they formed impressions of two individuals, one being portrayed as
negative and one being portrayed as positive. The initial information
about these individuals was displayed against the same colored background. In a second block of the impression formation task, participants
were presented with new information about each individual that was
evaluatively incongruent with the information provided in the ﬁrst
block. This counterattitudinal information was presented against a colored background that diﬀered from the one against which the initial
information was presented. To measure evaluations of the two individuals, participants completed a speeded evaluation task
(Ranganath, Smith, & Nosek, 2008) in which they were shown pictures
of each individual and asked to indicate as quickly as possible whether
they felt positively or negatively about the presented individual. Critically, each picture was presented against each of three diﬀerent backgrounds: the background against which the initial attitudinal information was displayed (ﬁrst learning context), the background against
which the counterattitudinal information was displayed (second
learning context), and a novel background that did not appear during
the impression formation task (novel context). These evaluations served
as the primary dependent variable and were analyzed as a function of
target individual and measurement context (see Gawronski et al.,
2014). In this design, evidence for contextualized attitude change is
reﬂected in an interaction pattern involving (1) a stronger impact of the
counterattitudinal information when evaluations are measured in the
second learning context compared to evaluations measured in the ﬁrst
learning context and (2) a stronger impact of the counterattitudinal
information when evaluations are measured in the second learning
context compared to evaluations measured in a novel context (see
Fig. 1). Our main question was whether the predicted pattern of contextualized attitude change depends on participants' level of PFC, NFS,
and ITP, respectively.

2.1.2.3. ITP. Finally, participants completed eight items to measure
ITP (Chiu et al., 1997). Sample items include “Everyone is a certain
kind of person and there is not much that can be done to really change
that” and “The kind of person someone is something very basic about
them and it can't be changed very much.” Participants rated their
agreement with eight statements on the 6-point scales with the response
options 1 (Strongly Disagree), 2 (Disagree), 3 (Somewhat Disagree), 4
(Somewhat Agree), 5 (Agree), 6 (Strongly Agree). Responses were
aggregated such that higher scores reﬂect stronger endorsement of an
entity theory and lower scores reﬂect stronger endorsement of an
incremental theory (Cronbach's α = 0.87).
2.1.3. Impression formation task
Participants were asked to form impressions of two individuals
based on statements describing their behavior. The statements were
adapted from Rydell and Gawronski (2009). Each statement was presented below a picture of one of the two individuals for 5000 ms. In a
ﬁrst learning block, one of the two individuals was paired with 25
positive statements, the other target was paired with 25 negative
statements. Which individual was described as positive or negative was
counter-balanced across participants. For half of the participants, the 50
statements were presented against a yellow background. For the other
half, the 50 statements were presented against a blue background. In a
second block of the impression formation task, participants were told
that they would now receive additional information about each individual. In this block, the valence of the information about each individual was reversed. That is, the individual that was initially paired
with 25 positive statements was now presented with 25 negative
statements, and vice versa. Additionally, participants who viewed the
initial statements against a yellow background viewed the new statements against a blue background, and vice versa. As in the ﬁrst block of
the impression formation task, each statement was presented below a
picture of one of the target individuals for 5000 ms.

2.1. Method
2.1.1. Participants and design
Ninety-one psychology undergraduates completed the study in exchange for course credit. Due to experimenter error, data were lost for
ﬁve participants, resulting in a ﬁnal sample of 86 participants (57
women, 29 men; Mage = 18.40 years, SDage = 0.73 years).2 Participants
were randomly assigned to the four conditions of a 2 (Color Order:
yellow-blue vs. blue-yellow) × 2 (Target-Valence Matching in First
Block: target1-positive, target2-negative vs. target2-positive, target1negative) between-subjects design.

2.1.4. Evaluation measure
After the impression formation task, participants completed a
speeded evaluation task (Ranganath et al., 2008) to measure their
spontaneous evaluations of the two target individuals. Participants
were told that they would be brieﬂy presented with faces and that they
should indicate their immediate “gut responses” toward each stimulus.
Each trial began with a blank screen for 500 ms, followed by a ﬁxation
cross for 500 ms, and, ﬁnally, one of the faces from the impression
formation task for 100 ms. The presentation of each face was followed
by a blank screen for 100 ms and a prompt for a response for 800 ms.
Participants had 1000 ms (beginning with the onset of the stimulus) to
indicate whether they felt either positively or negatively about the individual by pressing a right-hand key (Numpad 5) for positive responses
and a left-hand key (A) for negative responses. If participants did not
respond by the end of the response window, a message appeared on the
screen asking them to respond faster. To assess whether evaluations of
the two individuals depended on context, each face was presented
against the background of the ﬁrst learning block (i.e., blue or yellow),
the background of the second learning block (i.e., yellow or blue), or a
novel background that was not part of the impression formation task
(i.e., green). Each face was presented ten times against each of the three
background colors, summing up to a total of 60 trials.

2.1.2. Individual diﬀerence measures
Participants ﬁrst completed individual diﬀerence measures of PFC,
NFS, and ITP.
2.1.2.1. PFC. Participants ﬁrst indicated their agreement with the 18
statements of the PFC Scale (Cialdini et al., 1995). Sample statements
include “I want my close friends to be predictable” and “I typically
prefer to do things the same way.” Participants rated their agreement
on 9-point scales ranging from 1 (Strongly Disagree) to 9 (Strongly Agree).
Responses were aggregated such that higher scores reﬂect higher PFC
(Cronbach's α = 0.87).
2
Our initial analysis plan involved calculating two scores reﬂecting the diﬀerence in
evaluations of a given target in (1) the second learning context vs. the ﬁrst learning
context and (2) the second learning context vs. a novel context (see Gawronski et al.,
2015). To test moderation of contextualized attitude change by individual diﬀerences in
PFC, NFC, and ITP, we planned to correlate the two diﬀerence scores with the three
individual diﬀerence measures. Our power calculations for Experiments 1 and 2 were
based on these planned analyses, which, in response to feedback by the editor, have been
replaced by analyses using linear mixed eﬀect models. A sample size of 86 provides 80%
power to detect a correlation of r = 0.29 between each diﬀerence score and the three
individual diﬀerence measures.
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First Learning Context

1
0.9

Second Learning Context

0.8

Novel Context

Positivity
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0.5

Fig. 1. Hypothetical pattern of target evaluations as a
function of valence order (positive-negative vs. negativepositive) and measurement context (ﬁrst learning context
vs. second learning context vs. novel context).
Contextualized attitude change is reﬂected in (1) a
stronger impact of the second (counterattitudinal) information when evaluations are measured in the second
learning context compared to evaluations measured in
the ﬁrst learning context and (2) a stronger impact of the
second (counterattitudinal) information when evaluations are measured in the second learning context compared to evaluations measured in a novel context.

0.4
0.3
0.2
0.1
0
Positive-Negative Target

Negative-Positive Target

Valence Order
hypotheses, the three-way interaction was not signiﬁcant and was removed from the model for a more accurate estimation of lower-order
interactions and main eﬀects (see Kutner, Nachtsheim, Neter, & Li,
2005). In the reduced model, neither the two-way interaction between
Valence Order and PFC, nor the two-way interaction between Measurement Context and PFC were signiﬁcant. These interactions were,
thus, removed from the model, and the model was re-estimated. The
ﬁnal model revealed in a signiﬁcant two-way interaction between Valence Order and Measurement Context. To decompose this interaction,
a priori pairwise contrasts were conducted.4 These contrasts suggest a
signiﬁcant pattern of contextualized attitude change in both Valence
Order conditions (see Fig. 2). For positive-negative targets, evaluations
were more positive in the ﬁrst learning context as compared to the
second learning context, χ2 (1) = 6.70, p = .010, r = 0.28. Moreover,
positive-negative targets were evaluated more positively in the novel
context than in the second learning context, χ2 (1) = 5.41, p = .020,
r = 0.25. Conversely, negative-positive targets were evaluated more
negatively in the ﬁrst learning context as compared to the second
learning context, χ2(1) = 14.53, p < .001, r = 0.41. Moreover, negative-positive targets were evaluated more negatively in the novel context than in the second learning context, χ2 (1) = 4.32, p = .038,
r = 0.22.

2.2. Results
Evaluation scores were aggregated by ﬁrst eliminating trials on
which participants failed to respond within the 1000 ms response
window and then calculating the proportion of valid trials on which
participants made a positive judgment for each target individual against
each of the three background colors. Thus, higher scores reﬂect more
favorable evaluations of a given target within each of the three contexts.
To test whether contextualized attitude change is moderated by
individual diﬀerences in NFS, PFC, and ITP, we submitted participants'
aggregated evaluation scores to separate linear mixed eﬀects (LME)
models for each of the three individual diﬀerence measures.3 Along
with the respective individual diﬀerence measure, Valence Order (positive vs. negative) and Measurement Context (ﬁrst learning context vs.
second learning context vs. novel context) were entered as predictors of
participants' evaluation scores. In line with past research, we expected
to obtain a signiﬁcant two-way interaction between Valence Order and
Measurement Context, reﬂecting the predicted pattern of contextualized attitude change (see Fig. 1). Further, we expected this interaction to be qualiﬁed by a higher-order interaction with each of the
three individual diﬀerence measures, indicating that the emergence of
contextualized attitude change depends on each of the individual difference measures. Speciﬁcally, we expected contextualized attitude
change to be attenuated for participants low in PFC, participants low in
NFS, and participants with an incremental theory of personality. Conversely, we expected contextualized attitude change to be enhanced for
participants high in PFC, participants high in NFS, and participants with
an entity theory of personality.

2.2.2. NFS
We repeated the full LME model with NFS (see Table 1). As for PFC,
the three-way interaction between Valence Order, Measurement Context, and NFS was not signiﬁcant and, thus, was removed from the
model. In the reduced model, the two-way interaction between Measurement Context and NFS was not signiﬁcant and, thus, was removed
from the model. The ﬁnal model revealed in a signiﬁcant main eﬀect of
Valence Order, which was qualiﬁed by higher-order interactions with
both NFS and Measurement Context. Because the two-way interaction
between Valence Order and NFS is independent of Measurement Context and, thus, irrelevant for our predictions regarding contextualized
attitude change, we do not discuss it further. The breakdown of the

2.2.1. PFC
First, evaluation scores were submitted to a Valence
Order × Measurement Context × PFC model, with Measurement
Context as a within-subjects factor, Valence Order as a between-subjects
factor, and PFC as a continuous predictor (see Table 1). Contrary to our

4
Decomposition of the interaction between Valence Order and Measurement Context
in Experiments 1 and 2 were conducted using the phia package (De Rosario-Martinez,
2015) in RStudio (RStudio Team, 2016). Eﬀect sizes for these contrasts were calculated
using the online companion for Lipsey and Wilson's (2001) guide to meta-analysis
(https://www.campbellcollaboration.org/escalc/html/EﬀectSizeCalculator-R5.php).

3

Correlation analyses with the three individual diﬀerence measures revealed a signiﬁcant positive correlation between PFC and NFS (r = 0.54, p < .001). There were no
signiﬁcant relations between PFC and ITP (r = 0.12, p = .286) and between NFS and ITP
(r = 0.15, p = .172).
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Table 1
LME model results and Bayes factors, Experiment 1.
Model

Predictor

Model df

Residual df

F

p

Rp2

BF10

BF10 interpretation

PFC

Valence Order
Measurement Context
PFC
Valence Order × Measurement
Valence Order × PFC
Measurement Context × PFC
Valence Order × Measurement
Valence Order
Measurement Context
NFS
Valence Order × Measurement
Valence Order × NFS
Measurement Context × NFS
Valence Order × Measurement
Valence Order
Measurement Context
ITP
Valence Order × Measurement
Valence Order × ITP
Measurement Context × ITP
Valence Order × Measurement

1
2
1
2
1
2
2
1
2
1
2
1
2
2
1
2
1
2
1
2
2

425
425
84
425
422
422
420
424
424
84
424
424
422
420
425
425
84
425
422
422
420

0.12
0.62
1.72
10.68
2.27
0.09
1.46
5.33
0.62
0.34
10.75
5.78
0.14
0.60
0.12
0.62
3.91
10.73
2.07
0.72
0.12

.730
.540
.193
< .001
.132
.917
.232
.021
.538
.561
< .001
.017
.869
.548
.729
.538
.051
< .001
.151
.488
.889

0.000
0.003
0.020
0.048
0.005
0.000
0.007
0.012
0.003
0.004
0.048
0.013
0.001
0.003
0.000
0.003
0.044
0.048
0.005
0.003
0.001

0.10
0.04
0.21
1077.20
0.46
0.03
0.26
0.10
0.04
0.13
1059.29
2.53
0.03
0.11
0.10
0.04
0.42
1100.45
0.40
0.05
0.07

Substantial evidence for H0
Strong evidence for H0
Substantial evidence for H0
Decisive evidence for H1
Anecdotal evidence for H0
Very strong evidence for H0
Substantial evidence for H0
Substantial evidence for H0
Strong evidence for H0
Substantial evidence for H0
Decisive evidence for H1
Anecdotal evidence for H1
Very strong evidence for H0
Substantial evidence for H0
Substantial evidence for H0
Strong evidence for H0
Anecdotal evidence for H0
Decisive evidence for H1
Anecdotal evidence for H0
Strong evidence for H0
Strong evidence for H0

NFS

ITP

Context

Context × PFC

Context

Context × NFS

Context

Context × ITP

Note. LME analyses were conducted using the lmerTest package (Kuznetsova, Brockhoﬀ, & Christensen, 2016) in RStudio (RStudio Team, 2016) using Kenward-Roger
approximated degrees of freedom. Residual degrees of freedom for each eﬀect reﬂect removal of non-signiﬁcant higher order eﬀects, which were removed from the
model for a more accurate estimation of lower order interactions and main eﬀects (e.g., Kutner et al., 2005). Bayes factors were obtained using the BayesFactor
package (Morey & Rouder, 2015) in RStudio (RStudio Team, 2016). To obtain the Bayes factor, a model including only lower level eﬀects (or an empty model for the
main eﬀects) was compared to a model containing both the lower level eﬀects and the eﬀect of interest. Evidence category labels for Bayes Factors follow recommendations from Wetzles and Wagenmakers (2012).

1

First Learning Context (A)

0.9

Second Learning Context (B)

0.8

Novel Context (C)

0.7

Positivity

0.6
0.5
0.4
0.3
0.2
0.1
0
Positive-Negative Target

Negative-Positive Target

Valence Order
Fig. 2. Target evaluations as a function Valence Order (positive-negative vs. negative-positive) and Measurement Context, Experiment 1. Higher scores reﬂect more
positive evaluations. Error bars represent 95% conﬁdence intervals. Values represent descriptives at the group level collapsed across levels of PFC, NFS, and ITP.

r = 0.41. Moreover, negative-positive targets were evaluated more
negatively in the novel context than in the second learning context, χ2
(1) = 4.33, p = .037, r = 0.22.

Valence Order by Measurement Context interaction was consistent with
the one in the model containing PFC (see Fig. 2). For positive-negative
targets, evaluations were more positive in the ﬁrst learning context as
compared to the second learning context, χ2 (1) = 6.71, p = .010,
r = 0.28. Moreover, positive-negative targets were evaluated more
positively in the novel context than in the second learning context, χ2
(1) = 5.42, p = .020, r = 0.25. Conversely, negative-positive targets
were evaluated more negatively in the ﬁrst learning context as compared to the second learning context, χ2 (1) = 14.56, p < .001,

2.2.3. ITP
Finally, the LME model was repeated for ITP (see Table 1). As with
the other two models, the three-way interaction between Valence
Order, Measurement Context, and ITP was not signiﬁcant. This interaction was removed from the model, and the model was re-estimated.
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3.1. Method

In the reduced model, neither the two-way interaction between Valence
Order and ITP nor the two-way interaction between Measurement
Context and ITP was signiﬁcant. These interactions were, thus, removed
from the model, and the model was re-estimated. The ﬁnal model revealed a signiﬁcant main eﬀect of ITP that is irrelevant for our predictions regarding contextualized attitude change. More important, the
interaction between Valence Order and Measurement Context was
signiﬁcant. As in the previous models, this interaction suggested a
signiﬁcant pattern of contextualized attitude change in both Valence
Order conditions (see Fig. 2). For positive-negative targets, evaluations
were more positive in the ﬁrst learning context as compared to the
second learning context, χ2 (1) = 6.67, p = .010, r = 0.28. Moreover,
positive-negative targets were evaluated more positively in the novel
context than in the second learning context, χ2 (1) = 5.38, p = .020,
r = 0.26. Conversely, negative-positive targets were evaluated more
negatively in the ﬁrst learning context as compared to the second
learning context, χ2 (1) = 14.47, p < .001, r = 0.41. Moreover, negative-positive targets were evaluated more negatively in the novel
context than in the second learning context, χ2 (1) = 4.30, p = .039,
r = 0.22.

3.1.1. Participants and design
One hundred eighty-four psychology undergraduates (108 women,
75 men; Mage = 18.94 years, SDage = 1.21 years; demographic data
missing for one participant) completed the study in exchange for course
credit.5 As in Experiment 1, participants were randomly assigned to the
four conditions of a 2 (Color Order) × 2 (Target-Valence Matching in
First Block) between-subjects design.
3.1.2. Procedures and measures
All aspects of Experiment 2 were identical to those of Experiment 1.
The measures of PFC, NFS, and ITP showed satisfactory reliabilities
with Cronbach's αs of 0.88, 0.82, and 0.90, respectively.
3.2. Results
As in Experiment 1, we submitted participants' aggregated evaluation scores to separate LME models for each individual diﬀerence
measure.6
3.2.1. PFC
First, we conducted an LME analysis using the full Valence
Order × Measurement Context × PFC model, with Measurement
Context as within-subjects factor, Valence Order as a between-subjects
factor, and PFC as a continuous predictor (see Table 2). The three-way
interaction was not signiﬁcant and, thus, was removed from the model.
In the reduced model, neither the two-way interaction between Valence
Order and PFC nor the two-way interaction between Measurement
Context and PFC were signiﬁcant. These two interactions were, thus,
removed from the model, and the model was re-estimated. The ﬁnal
model resulted in a signiﬁcant main eﬀect of Valence Order, which was
qualiﬁed by a signiﬁcant two-way interaction between Valence Order
and Measurement Context. To decompose this interaction, we again
conducted a priori pairwise contrasts. Replicating the ﬁndings of Experiment 1, these contrasts suggested a pattern of contextualized attitude change in both Valence Order conditions (see Fig. 3). For positivenegative targets, evaluations were more positive in the ﬁrst learning
context as compared to the second learning context, χ2 (1) = 4.04,
p = .044, r = 0.15. Moreover, positive-negative targets were evaluated
more positively in the novel context than in the second learning context, but this contrast failed to reach statistical signiﬁcance, χ2
(1) = 1.80, p = .180, r = 0.10. Conversely, negative-positive targets
were evaluated more negatively in the ﬁrst learning context as compared to the second learning context, χ2 (1) = 12.45, p < .001,
r = 0.26. Moreover, negative-positive targets were evaluated more
negatively in the novel context than in the second learning context, but
this contrast also failed to reach statistical signiﬁcance, χ2 (1) = 1.23,
p = .266, r = 0.08.

2.2.4. Bayesian analysis
The LME analysis replicated earlier evidence for contextualized attitude change, as evidenced by the interaction between Valence Order
and Measurement Context (see Fig. 2). Contrary to our hypothesis,
however, the two-way interaction between Valence Order and Measurement Context was not qualiﬁed by a higher-order interaction with
any of the three individual diﬀerence measures. This suggests that
contextualized attitude change was not moderated by individual differences in PFC, NFS, and ITP. This conclusion, however, is based on
null-hypothesis statistical test (NHST) procedures, which do not provide any indication of the extent to which the alternative hypothesis
should be favored over the null, and vice versa. To address concerns
about inferences from non-signiﬁcant eﬀects, we conducted Bayesian
analyses that allow for more direct conclusions regarding the null hypothesis (see Table 1). To the extent that Bayesian analyses corroborate
the results of the NHSTs, they would help to rule out low statistical
power as an alternative explanation for the non-signiﬁcant three-way
interactions in the NHSTs. Supporting the LME analyses reported above,
there was decisive evidence for contextualized attitude change, as
captured by the two-way interaction between Valence Order and
Measurement Context. Moreover, there was strong to substantial evidence that the two-way interaction between Valence Order and Measurement Context was not qualiﬁed by either PFC, NFS, or ITP.
2.3. Discussion
Experiment 1 investigated whether individual diﬀerences in PFC,
NFS, and ITP moderate contextualized attitude change. Replicating past
research (e.g., Gawronski et al., 2014), evaluations of a target individual reﬂected newly learned counterattitudinal information only in
the context in which the counterattitudinal information was learned. In
contrast, evaluations reﬂected initial attitudinal information in the
context in which the attitudinal information was learned and a novel
context in which the target had not been encountered before. Contrary
to our hypotheses regarding individual diﬀerences in responses to inconsistency, these patterns were not moderated by PFC, NFS, or ITP.
3. Experiment 2

3.2.2. NFS
The same analyses were repeated for NFS (see Table 2). In the full
LME model, the three-way interaction between Valence Order, Measurement Context, and NFS was not signiﬁcant. In the reduced model,
neither the two-way interaction between Valence Order and NFS nor
the two –way interaction between measurement Context and NFS was
signiﬁcant. The ﬁnal model revealed a signiﬁcant main eﬀect of Valence Order, which was qualiﬁed by a signiﬁcant two-way interaction
between Valence Order Measurement Context. The pairwise comparisons decomposing this interaction suggested a pattern of

Although the results of Experiment 1 suggest that individual differences in PFC, NFS, and ITP do not moderate contextualized attitude
change, the sample size was relatively small. To address this limitation,
Experiment 2 aimed to replicate the ﬁndings of Experiment 1 with a
larger sample size using the same materials.

5
A sample size of 184 provides 80% power to detect a relation of r = 0.20 between the
two components of contextualized attitude change and individual diﬀerence measures.
6
Correlation analyses with the three individual diﬀerence measures revealed signiﬁcant positive correlations between PFC and NFS (r = 0.51, p < .001), between PFC
and ITP (r = 0.28, p < .001), and between NFS and ITP (r = 0.26, p < .001).
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Table 2
LME model results and Bayes factors, Experiment 2.
Model

Predictor

Model df

Residual df

F

p

Rp2

BF10

BF10 interpretation

PFC

Valence Order
Measurement Context
PFC
Valence Order × Measurement
Valence Order × PFC
Measurement Context × PFC
Valence Order × Measurement
Valence Order
Measurement Context
NFS
Valence Order × Measurement
Valence Order × NFS
Measurement Context × NFS
Valence Order × Measurement
Valence Order
Measurement Context
ITP
Valence Order × Measurement
Valence Order × ITP
Measurement Context × ITP
Valence Order × Measurement

1
2
1
2
1
2
2
1
2
1
2
1
2
2
1
2
1
2
1
1
2

910
910
181
910
907
907
905
910
910
181
910
907
907
905
910
910
181
910
907
907
905

20.41
0.90
0.96
7.70
0.26
2.83
0.10
20.41
0.90
0.01
7.70
2.17
0.30
0.30
20.41
0.90
0.20
7.70
2.29
1.37
0.46

< .001
.406
.328
< .001
.612
.059
.904
< .001
.406
.915
< .001
.141
.738
.739
< .001
.406
.655
< .001
.130
.255
.628

0.022
0.002
0.006
0.017
0.000
0.006
0.000
0.022
0.002
0.000
0.017
0.002
0.001
0.001
0.022
0.002
0.001
0.017
0.003
0.003
0.001

1400.56
0.02
0.14
33.22
0.12
0.22
0.04
1400.56
0.02
0.09
33.12
0.31
0.02
0.04
1400.56
0.02
0.10
33.18
0.32
0.05
0.05

Decisive evidence for H1
Very strong evidence for H0
Substantial evidence for H0
Very strong evidence for H1
Substantial evidence for H0
Substantial evidence for H0
Strong evidence for H0
Decisive evidence for H1
Very strong evidence for H0
Strong evidence for H0
Very strong evidence for H1
Substantial evidence for H0
Very strong evidence for H0
Strong evidence for H0
Decisive evidence for H1
Very strong evidence for H0
Substantial evidence for H0
Very strong evidence for H1
Substantial evidence for H0
Strong evidence for H0
Strong evidence for H0

NFS

ITP

Context

Context × PFC

Context

Context × NFS

Context

Context × ITP

Note. LME analyses were conducted using the lmerTest package (Kuznetsova et al., 2016) in RStudio (RStudio Team, 2016) using Kenward-Roger approximated
degrees of freedom. Residual degrees of freedom for each eﬀect reﬂect removal of non-signiﬁcant higher order eﬀects, which were removed from the model for a
more accurate estimation of lower order interactions and main eﬀects (e.g., Kutner et al., 2005). Bayes factors were obtained using the BayesFactor package (Morey &
Rouder, 2015) in RStudio (RStudio Team, 2016). To obtain the Bayes factor, a model including only lower level eﬀects (or an empty model for the main eﬀects) was
compared to a model containing both the lower level eﬀects and the eﬀect of interest. Evidence category labels for Bayes Factors follow recommendations from
Wetzles and Wagenmakers (2012).

First Learning Context (A)

1

Second Learning Context (B)
0.9
Novel Context (C)
0.8

Positivity

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
Positive-Negative Target

Negative-Positive Target

Valence Order
Fig. 3. Target evaluations as a function Valence Order (positive-negative vs. negative-positive) and Measurement Context, Experiment 2. Higher scores reﬂect more
positive evaluations. Error bars represent 95% conﬁdence intervals. Values represent descriptives at the group level collapsed across levels of PFC, NFS, and ITP.

learning context, but this contrast failed to reach statistical signiﬁcance,
χ2 (1) = 1.80, p = .180, r = 0.10. Conversely, negative-positive targets
were evaluated more negatively in the ﬁrst learning context as compared to the second learning context, χ2 (1) = 12.45, p < .001,
r = 0.26. Moreover, negative-positive targets were evaluated more

contextualized attitude change in both Valence Order conditions (see
Fig. 3). For positive-negative targets, evaluations were more positive in
the ﬁrst learning context as compared to the second learning context, χ2
(1) = 4.04, p = .044, r = 0.15. Moreover, positive-negative targets
were evaluated more positively in the novel context than in the second
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violation. Yet, if individual diﬀerences along the three dimensions inﬂuence attention in the manner we initially assumed in the derivation of our
predictions, such a ﬁnding would pose a challenge to Gawronski et al.'s
(2010) assumptions about the mechanisms underlying contextualized attitude change. In the latter case, the theory would have to explain why
individual diﬀerences in attention to context following an expectancyviolation do not translate into corresponding diﬀerences in contextualized
attitude change.
To address this question, participants in Experiment 3 completed the
same individual diﬀerence measures as in Experiments 1 and 2.
Participants were then asked to form an impression of a male individual on
the basis of 30 statements describing his behavior. Adopting a paradigm
by Gawronski et al. (2014), each statement was presented individually
against one of ten diﬀerent colored backgrounds. The ﬁrst 20 statements
described either positive or negative behaviors performed by the individual. The 21st statement—which served as the critical target statement—described a behavior that was either congruent or incongruent
with the valence of the initial 20 statements. Finally, participants viewed
nine additional statements that were consistent with the valence of the
initial 20 statements. After the impression formation task, participants
completed a surprise recognition test in which they were asked to indicate
the background color against which the critical target statement was
presented. Based on evidence that expectancy-violations enhance attention
to context (see Roese & Sherman, 2007), memory for the background color
of the target statement served as the primary dependent variable (e.g.,
Brannon et al., 2017; Brannon & Gawronski, in press; Gawronski et al.,
2014; Ye et al., 2017). Our main question was whether the memory advantage for the background color of expectancy-incongruent statements
(compared to expectancy-congruent statements) varies as a function of
PFC, NFS, and ITP.

negatively in the novel context than in the second learning context, but
this contrast also failed to reach statistical signiﬁcance, χ2 (1) = 1.23,
p = .266, r = 0.08.
3.2.3. ITP
Finally, the LME model was repeated for ITP (see Table 2). As in the
other two models, the three-way interaction between Valence Order,
Measurement Context, and ITP was not signiﬁcant. This interaction was
removed from the model, and the model was re-estimated. In the reduced
model, neither the two-way interaction between Valence Order and ITP
nor the two-way interaction between Measurement Context and ITP was
signiﬁcant. These interactions were, thus, removed from the model, and
the model was re-estimated. The ﬁnal model revealed a signiﬁcant main
eﬀect of Valence Order, which was qualiﬁed by a signiﬁcant two-way
interaction between Valence Order and Measurement Context. The pairwise comparisons decomposing this interaction suggested a pattern of
contextualized attitude change in both Valence Order conditions (see
Fig. 3). For positive-negative targets, evaluations were more positive in the
ﬁrst learning context as compared to the second learning context, χ2
(1) = 4.04, p = .044, r = 0.15. Moreover, positive-negative targets were
evaluated more positively in the novel context than in the second learning
context, but this contrast failed to reach statistical signiﬁcance, χ2
(1) = 1.80, p = .180, r = 0.10. Conversely, evaluations of negative-positive targets were more negative in the ﬁrst learning context as compared to
the second learning context, χ2 (1) = 12.45, p < .001, r = 0.26. Moreover, negative-positive targets were evaluated more negatively in the
novel context than in the second learning context, but this contrast also
failed to reach statistical signiﬁcance, χ2 (1) = 1.23, p = .266, r = 0.08.
3.2.4. Bayesian analysis
As in Experiment 1, we also conducted Bayesian analyses for all
eﬀects in each of the three models (see Table 2). In line with the LME
analyses reported above, these analyses provided very strong evidence
for contextualized attitude change, as captured by the two-way interaction between Valence Order and Measurement Context. Moreover,
there was substantial to strong evidence that the two-way interaction
between Valence Order and Measurement Context was not qualiﬁed by
higher-order interactions with PFC, NFS, or ITP.

4.1. Method
4.1.1. Participants and design
One-hundred-and-ninety-one psychology undergraduates completed
the study in exchange for course credit. Due to experimenter error, full
data are not available for four participants. For two additional participants, the participant number was duplicated, such that data from different components of the study could not be reconciled. This error resulted
in the exclusion of two additional participants, leaving us with a ﬁnal
sample of 185 participants (113 women, 72 men; Mage = 19.20 years,
SDage = 1.11 years).7 Participants were randomly assigned to the four
conditions of a 2 (Impression Valence: positive vs. negative) × 2 (Target
Valence: positive vs. negative) between-subjects design.

3.3. Discussion
The goal of Experiment 2 was to replicate the ﬁndings of
Experiment 1 with a larger sample using the same materials. Although
some of the relevant contrasts revealed weaker (and non-signiﬁcant)
eﬀects in the current study, evaluations were more strongly inﬂuenced
by newly learned counterattitudinal information in the context in
which the counterattitudinal information was learned, replicating the
ﬁndings of Experiment 1 and earlier research using the same paradigm
(e.g., Gawronski et al., 2014). Further, contextualized attitude change
was not moderated by PFC, NFS, and ITP. Although this result was
counter to our hypotheses, it replicates the results of Experiment 1.

4.1.2. Individual diﬀerence measures
As in Experiments 1 and 2, participants ﬁrst completed individual
diﬀerence measures of PFC, NFS, and ITP. The three measures had good
reliabilities with Cronbach's αs of 0.87, 0.81, and 0.88, respectively.
4.1.3. Impression formation task
After completing the individual diﬀerence measures, participants
were asked to form an impression of a target individual by reading
statements about behaviors performed by that individual. Each statement was presented beneath the individual's picture for 5000 ms, with
each statement-picture pair being presented against one of ten diﬀerent
background colors. Participants were presented with a total of 30
statements in the followings sequence: 20 initial impression statements,

4. Experiment 3
Our ﬁndings thus far suggest that individual diﬀerences in PFC, NFS,
and ITP do not moderate contextualized attitude change. Based on the
assumptions of Gawronski et al.'s (2010) representational theory, this
conclusion further suggests that individual diﬀerences along the three
dimensions do not moderate the amount of attention paid to the context
following an expectancy-violation. Experiment 3 aimed to provide further
evidence for our conclusions by directly testing whether individual differences in PFC, NFS, and ITP inﬂuence attention to context during the
encoding of expectancy-violating information. To the extent that the assumptions of the representational theory are correct, the null eﬀects of the
three individual diﬀerence variables obtained for contextualized attitude
change should generalize to attention to context following expectancy-

7
The desired sample size was 200 participants, but we were only able to recruit 191
participants before data collection had to stop at the end of the semester. Based on eﬀect
sizes in previous research using the same paradigm (e.g., Brannon et al., 2017), the ﬁnal
sample of 185 provides a power of 96% to detect an expectancy-violation eﬀect, and a
power of 80% to detect a three-way interaction between impression valence, target valence, and a given individual diﬀerence variable with an odds ratio of 0.65 or 1.54
(depending on the direction of the eﬀect).
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Table 3
Logistic regression results and Bayes factors, Experiment 3.
Model

Predictor

B

SE

Wald Z

p

OR

BF10

BF10 interpretation

PFC

Impression Valence
Target Valence
PFC
Impression Valence × Target
Impression Valence × PFC
Target Valence × PFC
Impression Valence × Target
Impression Valence
Target Valence
NFS
Impression Valence × Target
Impression Valence × NFS
Target Valence × NFS
Impression Valence × Target
Impression Valence
Target Valence
ITP
Impression Valence × Target
Impression Valence × ITP
Target Valence × ITP
Impression Valence × Target

0.05
−0.48
−0.05
−2.39
0.33
−0.03
0.68
0.04
−0.48
−0.05
−2.46
−0.02
0.00
−0.24
0.09
−0.47
0.14
−2.46
0.14
−0.04
0.06

0.32
0.33
0.16
0.71
0.36
0.36
0.74
0.32
0.33
0.24
0.71
0.55
0.55
1.10
0.33
0.32
0.19
0.71
0.40
0.40
0.80

0.02
2.19
0.11
11.42
0.83
0.01
0.84
0.02
2.15
0.05
12.04
0.00
0.00
0.05
0.07
2.12
0.55
12.11
0.12
0.01
0.00

.889
.139
.736
.001
.363
.930
.361
.890
.143
.827
.001
.972
.996
.827
.795
.146
.459
.001
.730
.919
.944

1.05
0.62
0.95
0.09
1.39
0.97
1.97
1.05
0.62
0.95
0.09
0.98
1.00
0.79
1.09
0.62
1.15
0.09
1.15
0.96
1.06

0.12
0.35
0.06
178.40
0.55
0.32
0.36
0.12
0.36
0.06
180.94
0.30
0.28
0.50
0.12
0.35
0.08
168.95
0.22
0.23
0.36

Substantial evidence for H0
Anecdotal evidence for H0
Strong evidence for H0
Decisive evidence for H1
Anecdotal evidence for H0
Substantial evidence for H0
Anecdotal evidence for H0
Substantial evidence for H0
Anecdotal evidence for H0
Strong evidence for H0
Decisive evidence for H1
Substantial evidence for H0
Substantial evidence for H0
Anecdotal evidence for H0
Substantial evidence for H0
Anecdotal evidence for H0
Strong evidence for H0
Decisive evidence for H1
Substantial evidence for H0
Substantial evidence for H0
Anecdotal evidence for H0

NFS

ITP

Valence

Valence × PFC

Valence

Valence × NFS

Valence

Valence × ITP

Note. Logistic regression NHSTs were conducted using SPSS. For proper estimation of each eﬀect, main eﬀects, two-way interactions, and three-way interactions were
entered into separate blocks. Bayes factors were obtained by ﬁrst running a Bayesian logistic regression via the stan_glm function in the rstanarm package (Stan
Development Team, 2016) in RStudio (RStudio Team, 2016). To obtain a Bayes factor for each eﬀect, model comparisons were then conducted using the bridgesampling package (Gronau & Singmann, 2017) in RStudio.

1 target statement, and 9 ﬁller statements. For half of the participants,
the initial 20 statements and the 9 ﬁller statements depicted positive
behaviors; for the other half the initial 20 statements and the 9 ﬁller
statements depicted negative behaviors. Orthogonal to the manipulation of impression valence, the valence of the target statement was
positive for half of the participants and negative for the other half.
Hence, the valence of target statement could be either congruent or
incongruent with the valence of the initial impression statements. The
background colors were randomized in a blocked manner, such that
each color appeared once during the ﬁrst block of 10 statements, once
during the second block of 10 statements, and once during the third
block of 10 statements. The critical target statement was presented
against the same background color in each of the four experimental
conditions (i.e., blue).

moderated attention to context in response to inconsistency, three separate logistic regressions were conducted with Impression Valence and
Target Valence as dummy-coded predictors, one of the three individual
diﬀerence measures as continuous predictor, and memory for the
background color of the target statement as the outcome.8
A model containing Impression Valence, Target Valence, and PFC as
predictors revealed a signiﬁcant interaction between Impression
Valence and Target Valence (see Table 3). Replicating past research
(e.g., Brannon et al., 2017; Brannon & Gawronski, in press; Gawronski
et al., 2014; Ye et al., 2017), participants better remembered the
background color of the target statement when a positive target statement followed negative impression statements than when a positive
target statement followed positive impression statements, B = 1.34,
SE = 0.54, Wald Z = 6.28, p = .012, OR = 3.82. Conversely, participants better remembered the background color of the target statement
when a negative target statement followed positive impression statements than when a negative target statement followed negative impression statements, B = 1.21, SE = 0.45, Wald Z = 6.12, p = .013,
OR = 3.07 (see Fig. 4). This interaction, however, was not qualiﬁed by
a higher-order interaction with PFC.
Similarly, a model containing Impression Valence, Target Valence,
and NFS as predictors revealed a signiﬁcant two-way interaction between Impression Valence and Target Valence (see Table 3). As for the
model containing PFC, participants better remembered the background
color of the target statement when a positive target statement followed
negative impression statements than when a positive target statement
followed positive impression statements, B = 1.34, SE = 0.54, Wald
Z = 6.28, p = .012, OR = 3.82. Conversely, participants better remembered the background color of the target statement when a negative target statement followed positive impression statements than
when a negative target statement followed negative impression statements, B = 1.22, SE = 0.45, Wald Z = 6.12, p = .013, OR = 3.07 (see
Fig. 4). This interaction, however, was not qualiﬁed by a higher-order
interaction with NFS.

4.1.4. Surprise recognition test
After the impression formation task, participants completed a surprise recognition test in which they were asked to indicate the background color against which a given statement was presented during the
impression formation task. The recognition test included a total of
seven statements in the following order: three statements randomly
selected from the impression and ﬁller statements, the critical target
statement, and three additional statements randomly selected from the
impression and ﬁller statements. Each statement was presented against
a black background below 10 colored squares (one for each of the 10
background colors used in the impression formation task) numbered
from 0 to 9. Participants were asked to indicate the background color of
the presented statement in the impression formation task by pressing
the key on the keyboard corresponding to the number. Based on previous research showing a memory advantage for the background color
for expectancy-disconﬁrming information compared to expectancyconﬁrming information (e.g., Brannon et al., 2017; Brannon &
Gawronski, in press; Gawronski et al., 2014; Ye et al., 2017), this
memory advantage served as an indicator for enhanced attention to
context during the encoding of expectancy-violating information.
4.2. Results

8
Correlation analyses with the three individual diﬀerence measures revealed signiﬁcant positive correlations between PFC and NFS (r = 0.55, p < .001), between PFC
and ITP (r = 0.15, p = .042) and between NFS and ITP (r = 0.14, p = .050).

To test whether any of the three individual diﬀerence variables
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1.0

et al., 2017; Brannon & Gawronski, in press; Gawronski et al., 2014; Ye
et al., 2017), participants showed a memory advantage for the background color of expectancy-disconﬁrming information compared to
expectancy-conﬁrming information. However, this memory advantage
remained unqualiﬁed by individual diﬀerences in PFC, NFS, and ITP.
This ﬁnding disconﬁrms our initial hypothesis that individual diﬀerences along the three dimensions would moderate attention to context
in response to expectancy-violating information. Yet, it reconciles our
conclusion from Experiments 1 and 2 with Gawronski et al.'s (2010)
representation theory. Together, the results of the three studies suggest
that individual diﬀerences in PFC, NFS, and ITP do not moderate attention to context following an expectancy-violation and, thus, the
emergence of contextualized attitude change.

Positive Impression
0.9

Negative Impression

0.8

Proportion Correct

0.7
0.6
0.5
0.4
0.3

5. General discussion

0.2

The goal of the current research was to investigate whether contextualized attitude change is moderated by individual diﬀerences in
PFC, NFS, and ITP. We hypothesized that the three individual diﬀerence
dimensions would moderate contextualized attitude change by inﬂuencing the amount of attention paid to the context following an expectancy-violation. Contrary to our hypotheses, none of the three individual diﬀerence variables moderated patterns of contextualized
attitude change found in past research (Experiments 1 and 2). This
conclusion was supported by the results of both NHSTs and Bayesian
analyses.9 There was also no evidence that the three individual diﬀerence variables moderated attention to context during exposure to expectancy-violating information (Experiment 3). Taken together, these
results disconﬁrm our hypotheses regarding the roles of PFC, NFS, and
ITP in contextualized attitude change. Instead, they suggest that contextualized attitude change is a general phenomenon that is relatively
robust across individuals.

0.1
0.0
Positive Target

Negative Target

Fig. 4. Mean proportion of correct background recognition as a function of
target statement valence and initial impression valence, Experiment 3. Dotted
line represents chance responding. Error bars represent 95% conﬁdence intervals. Values represent descriptives at the group level collapsed across levels of
PFC, NFS, and ITP.

Finally, when ITP was included as a continuous predictor, there was
again a signiﬁcant two-way interaction between Impression Valence
and Target Valence (see Table 3). As in the previous models, participants better remembered the background color of the target statement
when a positive target statement followed negative impression statements than when a positive target statement followed positive impression statements, B = 1.30, SE = 0.54, Wald Z = 5.83, p = .016,
OR = 3.67. Conversely, participants better remembered the background color of the target statement when a negative target statement
followed positive impression statements than when a negative target
statement followed negative impression statements, B = 1.15,
SE = 0.46, Wald Z = 6.36, p = .012, OR = 3.15 (see Fig. 4). This interaction, however, was not qualiﬁed by a higher-order interaction with
ITP.
As in Experiments 1 and 2, we also conducted Bayesian analyses for
the eﬀects in each of the three models (see Table 3). These analyses
provided decisive evidence for the memory advantage for the background color of expectancy-incongruent statements (compared to expectancy-congruent statements), captured by the two-way interaction
between Impression Valence and Target Valence. Moreover, there was
anecdotal evidence that this interaction was not qualiﬁed by higherorder interactions with PFC, NFS, or ITP. Although the evidence against
moderation by the three individual diﬀerence variables is weaker in this
experiment, it is still in line with the results of Experiments 1 and 2.

5.1. Implications for contextualized attitude change
In a recent meta-analysis, Gawronski et al. (2015) noted that research under the framework of Gawronski et al.'s (2010) representational theory revealed mixed results. Although meta-analytic eﬀect
sizes of the two critical comparisons (see Fig. 1) were signiﬁcantly
larger than zero, eﬀect sizes were relatively small (ds = 0.25 and 0.17)
and varied considerably across studies. In light of these ﬁndings,
Gawronski et al. (2015) sought to identify potential boundary conditions that may account for the observed heterogeneity in eﬀect sizes. In
their meta-analysis, eﬀect sizes depended on (1) attention to context,
(2) context-valence contingencies during the learning of evaluative
information, and (3) the country in which a given study was conducted.
An additional boundary condition has been identiﬁed by Brannon and
Gawronski (2017), who found that (1) counterattitudinal information
that is highly diagnostic as well as (2) new information that changes the
meaning of earlier information can lead to changes in evaluations that
are independent of the context.
The current research expands on these ﬁndings by investigating the
potential role of individual diﬀerences in PFC, NFS, and ITP. To the
extent that some people do not show enhanced attention to context
following an expectancy-violation, these individuals should be less
susceptible to show contextualized attitude change according to
Gawronski et al.'s (2010) representational theory. Hence, the small effect sizes in Gawronski et al.'s (2015) meta-analysis may at least in part
be due to variations across individuals, in that some people may show
strong eﬀects of contextualized attitude change, whereas others may

4.3. Discussion
Experiment 3 investigated whether individual diﬀerences in PFC,
NFS, and ITP moderate attention to context following an expectancyviolation. To the extent that the assumptions of Gawronski et al.'s
(2010) representational theory are correct, the null eﬀects for the hypothesized relation between the three individual diﬀerence variables
and contextualized attitude change should generalize to attention to
context following expectancy-violations. Yet, if individual diﬀerences
along the three dimensions inﬂuence attention in the manner we initially proposed in the derivation of our predictions, such a ﬁnding
would pose a challenge to Gawronski et al.'s (2010) assumptions about
the mechanisms underlying contextualized attitude change.
Replicating earlier research using the same paradigm (Brannon

9
To obtain greater statistical power for detecting small eﬀects, we also conducted a
combined analysis of the data from Experiments 1 and 2 (see Supplementary materials).
The NHSTs and Bayesian analyses of the combined data further support our conclusions
that contextualized attitude change is not moderated by individual diﬀerences in PFC,
NFS or ITP.
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being identiﬁed, which signals an error in one's system of beliefs
(Gawronski, 2012; Gawronski & Brannon, in press). From this perspective, the current results suggest that individual diﬀerences in PFC
and NFS do not moderate the identiﬁcation of inconsistencies and the
attentional processes resulting from identiﬁed inconsistency. Nevertheless, PFC and NFS may moderate the level of arousal elicited by
inconsistency (Newby-Clark et al., 2002) as well as the reconciliation of
inconsistency (Cialdini et al., 1995). Thus, in addition to supporting the
generality of contextualized attitude change, our ﬁndings help to better
understand the impact of PFC and NFS on social information processing
by specifying the processing stages that are inﬂuenced by these personality traits.
Although the distinction between diﬀerent processing stages reconciles the current ﬁndings with previous research on PFC and NFS, a
similar conclusion may still seem at odds with previous research on ITP
(Plaks et al., 2001, 2005). For example, counter to the conclusion that
ITP do not inﬂuence attentional processes at the ﬁrst processing stage,
Plaks et al. (2001) suggest that entity theorists pay greater attention to
expectancy-consistent information whereas incremental theorists pay
greater attention to expectancy-inconsistent information. Closer examination of the paradigms used in this research, however, suggests
that our results do not necessarily conﬂict with their results. First, the
majority of studies by Plaks et al. (2001) examined what information
people attend to when there are competing demands. For example,
when both expectancy-consistent and expectancy-inconsistent information is simultaneously available, entity theorists pay more attention to the former while incremental theorists pay more attention to the
latter. In contrast to the forced choice paradigm in Plaks et al.'s research, participants in our studies were presented with either expectancy-consistent or expectancy-inconsistent information. Second,
Plaks et al.'s results do not speak to whether entity and incremental
theorists identify inconsistencies diﬀerently. Instead, they suggest that,
once an inconsistency has been identiﬁed, entity versus incremental
theorists may process diﬀerent pieces of information more deeply in
order to maintain their beliefs about the stability versus malleability of
personality (see also Plaks et al., 2005). Thus, their ﬁndings speak to the
processes involved in the reconciliation of an inconsistency (Stage 3)
rather than the identiﬁcation of inconsistency (Stage 1). From this
perspective, our ﬁndings help to better understand the impact of ITP on
social information processing by providing deeper insights into the
processing stages that are inﬂuenced by ITP.
Although Gawronski and Brannon's (in press) three-stage model
reconciles the current results with past work, this model has not yet
been formally tested. Thus, an interesting direction for future research
would be to examine the eﬀects of PFC, NFS, and ITP on the identiﬁcation of inconsistency, aﬀective responses to inconsistency, and the
resolution of inconsistency. Research on these questions may provide
both (1) valuable evidence in support of the three-stage model of inconsistency and (2) more nuanced insights into the psychological effects of PFC, NFS, and ITP.
The results of the current research additionally contribute to a
growing body of research on the temporal dynamics of surprise
(Noordewier & Breugelmans, 2013; Noordewier, Topolinski, & Van
Dijk, 2016). To reconcile discrepant ﬁndings regarding the subjective
experience of surprise, Noordewier et al. (2016) suggest that surprising
events tend to be experienced as aversive immediately following their
identiﬁcation (see also Topolinski & Strack, 2015). However, once
perceivers had an opportunity to make sense of the unexpected event,
their aﬀective responses may reﬂect the hedonic valence of the observed event, such that positive events elicit positive aﬀect and negative
events elicit negative aﬀect (see also Noordewier & Breugelmans,
2013). For example, a student might initially experience negative
arousal when they unexpectedly receive an “A” on an exam. Yet, once
this individual had suﬃcient time to make sense of the unexpected
outcome, the initial negative aﬀect will be replaced by the positive
aﬀect elicited by the positive quality of the unanticipated outcome.

show no evidence for contextualized attitude change at all. Although
we cannot rule out that other trait dimensions contribute to variations
in contextualized attitude change across individuals, the current ﬁndings suggest that contextualized attitude change is unaﬀected by individual diﬀerences in PFC, NFS, and ITP.
Indeed, counter to our original goal to identify boundary conditions,
the current ﬁndings provide further evidence for the generality of
contextualized attitude change. In this sense, our ﬁndings expand on
other research that demonstrated the generality of contextualized attitude change despite the initial aim to identify boundary conditions.
For example, based on evidence that individuals in Eastern cultures
tend to have a higher tolerance for inconsistency than individuals in
Western cultures (Peng & Nisbett, 1999; Spencer-Rodgers, Williams, &
Peng, 2010), Ye et al. (2017) investigated whether contextualized attitude change replicates in participants from Eastern cultures. Counter
to the prediction that contextualized attitude change is limited to
Western cultures, Ye et al. replicated the typical pattern of contextualized attitude change in participants from Singapore. In a followup study, the authors further showed that both Canadian and Singaporean participants showed enhanced attention to context following an
expectancy-violation, similar to the ﬁndings of the current studies.
Together with research showing similar patterns in animal learning (see
Bouton, 2004), these ﬁndings collectively support the generality of
contextualized attitude change across individuals, cultures, and species.
5.2. Implications for PFC, NFS, and ITP
In addition to demonstrating the generality of contextualized attitude change, the current research also has important implications for
individual diﬀerences in PFC, NFS, and ITP. Speciﬁcally, the results of
the current research support a more nuanced understanding of these
individual diﬀerence variables and their impact on the processing of
social information. Although our ﬁndings may seem surprising in light
of past research showing that individual diﬀerences in PFC, NFS, and
ITP inﬂuence people's responses to inconsistency (e.g., Cialdini et al.,
1995; Gocłowska et al., 2014; Newby-Clark et al., 2002; Plaks et al.,
2001), an important diﬀerence between the current work and earlier
research is the stage of inconsistency processing that is investigated.
Because of this critical diﬀerence, the current research is not at odds
with past research on PFC, NFS, and ITP but instead highlights the need
for a more nuanced view of the three individual diﬀerence constructs
and their psychological eﬀects.
In line with this argument, Gawronski and Brannon (in press) suggest that research on cognitive consistency often conﬂates three stages
of processing: (1) the identiﬁcation of an inconsistency, (2) the feelings
experienced in response to inconsistency, and (3) the reconciliation of
inconsistency (see also Gawronski, Peters, & Strack, 2008). Past research on PFC, NFS, and ITP has primarily focused on the latter two
stages. For example, Newby-Clark et al. (2002) found that individuals
high in PFC experienced greater arousal in response to ambivalence
than individuals low in PFC, reﬂecting a diﬀerence at the second stage
of inconsistency processing. Reﬂecting a diﬀerence at the third stage of
inconsistency processing, PFC has also been found to moderate attitude
change in response to inconsistencies between attitudes and behaviors
(Cialdini et al., 1995), and NFS has been shown to moderate cognitive
ﬂexibility and performance following an inconsistency (Gocłowska
et al., 2014). Further, individuals high in NFS are more likely to integrate information that is consistent with their social expectancies into
an impression than those low in NFS (Thompson, Roman, Moskowitz,
Chaiken, & Bargh, 1994), again reﬂecting a diﬀerence at the third stage.
In contrast to these ﬁndings, the current research focused on the
ﬁrst stage of inconsistency processing: the identiﬁcation of inconsistency. According to Gawronski et al.'s (2010) representational
theory, contextualized attitude change is a product of attentional processes during the encoding of expectancy-violating information. These
attentional processes are assumed to arise as a result of an inconsistency
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Open practices

Building on the temporal dynamics of surprise, the current research
further suggests that the initial reactions caused by unexpected events
may be rather general and unrelated to individual diﬀerences in PFC,
NFS, and ITP. In line with this conclusion, Gocłowska, Baas, Elliot, and
De Dreu (2017) found that participants found schema-violations surprising, regardless of individual diﬀerences in NFS and openness to new
experiences. Thus, these personality traits seem to inﬂuence psychological outcomes via sense-making processes by inﬂuencing either (1)
how an unexpected event is appraised as time passes or (2) the length of
time it takes for someone to make sense of the inconsistency (or both).
Although this interpretation would be consistent with our results, our
data do not directly speak to this conclusion. Thus, investigating the
impact of PFC, NFS, and ITP on the temporal dynamics of inconsistency
processing would be a fruitful direction for future research.

The materials, data, and analysis ﬁles for the studies reported in this
article are publicly available at https://osf.io/usgz3/. The level of detail
provided in the analysis ﬁles is suﬃcient for independent researchers to
reproduce the results reported in the article using the data ﬁles available on the repository. Additionally, suﬃcient detail is provided in the
materials ﬁles for independent researchers to replicate the reported
studies or to implement the procedures in new research.
Appendix A. Supplementary data
Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jesp.2018.03.015.
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One potential objection against our conclusions is that individual
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dissonance eﬀects depend on the subjective importance or self-relevance of the involved cognitions (e.g., Aronson, 1968, 1969;
Festinger, 1957; Steele & Liu, 1983). Thus, to the extent that participants in the current studies did not care about the information in the
impression formation task, there may have been no arousal in response
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argue against such an interpretation of the current ﬁndings. First, the
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6. Conclusion
The current research sought to investigate whether contextualized
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variables moderated (1) contextualized attitude change and (2) attention to context following an expectancy-violation. Nevertheless, the
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change and attention to context following an expectancy-violation. As
such, our ﬁndings provide further evidence for the generality of contextualized attitude change across individuals, adding to the growing
body of research showing similar eﬀects in animals (Bouton, 2004) and
across diﬀerent cultures (Ye et al., 2017). Additionally, the current
research provides valuable insights for research on cognitive consistency by specifying the processing stages that are inﬂuenced by individual diﬀerences in PFC, NFS, and ITP.
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