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Abstract
There is some consensus in the social psychology literature that people who are
anxious will rely more heavily on social stereotypes when making social decisions
and forming impressions (Wilder, 1983; Baron et al., 1992; Friedland et al., 1999).
However, the empirical evidence that exists is unclear as to whether anxiety
increases stereotyping by influencing person-categorization, stereotype activation or
stereotype application (or one or more of these stages). Study 1 adapted an
impression formation task used by Curtis & Locke (2005), in order to determine
whether anxiety increases stereotype activation during impression formation.
Participants performed an anxiety induction task, formed impressions of an
Australian Aboriginal, performed a measure of stereotype-related (i.e., counterstereotypic and stereotypic) activation, reported their impressions, and then
completed measures of prejudice and both state- and trait-anxiety. While forming
impressions, participants were asked to memorize the sentences and use them to
form an impression of the target. The results, in Study 1, showed that counterstereotypes were more active than stereotypes for control participants, but counterstereotypes and stereotypes were similarly active for those in the anxiety condition.
These effects only occurred for high prejudice participants.
In Study 2, two different instructions were used. Participants were asked
either to form impressions during the behavioural sentence task or to simply
memorize the sentences. Except for this instruction factor, all methods were the same
as Study 1. The pattern observed in Study 1 was reproduced in Study 2, but only in
the impression formation condition. In Study 2, counter-stereotypes were again more
activated than stereotypes for control participants, and counter-stereotypes and
stereotypes were similarly activated in the anxiety condition. This effect occurred
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regardless of prejudice. No effects were observed in the memorization condition.
Studies 1 and 2 suggested that anxiety interferes with counter-stereotype activation
during impression formation.
In Study 3, stereotype-related activation was measured both while
participants’ impression goals were active and after their impression goal had been
terminated. All participants formed impressions. A different measure of stereotyperelated activation (a lexical decision task) was used in Study 3. The results indicated
that, for control participants, stereotypes and counter-stereotypes were similarly
active when impression goals were active and terminated. For the anxiety group,
however, counter-stereotypes and stereotypes were similarly active only when
impression goals were active. After impression goals had been terminated, counterstereotypes were less activated than stereotypes. Again, anxiety appeared to have
interfered with counter-stereotype activation.
Study 4 tested the hypothesis that there would be a slowing effect for the
processing of both counter-stereotypic and stereotypic information compared to
stereotype-irrelevant information. This hypothesis was based on Srull’s (1981)
suggestion that people will attempt to prolong the processing of expectancy-relevant
(i.e., stereotypic and counter-stereotypic) information. The methods used in Study 4
were similar to those used in Study 3, except a set of stereotype-irrelevant words was
added to the lexical decision task. In two samples (Study 4a and 4b), stereotypeirrelevant lexical decisions were faster than both counter-stereotypic and stereotypic
lexical decisions. Again (Study 4b), anxiety seemed to reduce counter-stereotype
activation.
The data from Studies 1-4 are consistent with previous research on
expectancy-based impression formation (e.g. Srull, 1981; Srull, Rothbart &
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Lichtenstein, 1985) and suggest that anxiety may disrupt people’s ability to
effortfully integrate unexpected (counter-stereotypic) trait information during
impression formation. However, no consistent effects involving anxiety and
stereotyping were observed in the impressions that participants reported of the
impression-target. Nevertheless, the data imply that anxiety reduces counterstereotype, but not stereotype, activation during impression formation.
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1
1.1

General Introduction

Overview

A prevailing idea in social cognition is that a social perceiver will be more likely to
rely on social stereotypes when anxious (Stephan & Stephan, 1985; Wilder, 1993).
Anxiety might moderate stereotyping by altering how people categorize social
targets, how they activate stereotypes or how they apply active stereotypes in social
judgement and impression-formation (Bodenhausen, Mussweiler, Gabriel &
Moreno, 2001). The impression-formation literature that has investigated the
relationship between anxiety and stereotyping confounds different stages of
stereotyping (i.e., categorization, activation, application). Categorization describes
the rapid assignment of a social categorical-label to a person and can lead a social
perceiver to rapidly and non-consciously access knowledge associated with the
category from long-term memory. This accessing of knowledge is generally referred
to as category activation, and in the context of stereotypes describes the accessing of
behavioural and perceptual knowledge associated with the stereotypic category that
has been assigned to the target person. Application generally describes how activated
knowledge affects judgements and behaviours.
Much of the research on this topic has used measures that confound
stereotype activation and stereotype application (e.g. Baron, Inman, Kao & Logan,
1992; Friedland, Keinan & Tytiun, 1999). However, in these studies it is impossible
to say whether anxiety increased the activation or application of relevant stereotypes,
or both concurrently. Furthermore, these studies do not clearly distinguish whether
anxiety increases the use of stereotypes or decreases the use of counter-stereotypes.
Moreover, there is inconsistency in the literature on anxiety and stereotyping. Some
studies report that anxiety increases stereotyping in impression-formation (Baron et
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al., 1992; Friedland et al., 1999), whereas other studies have reported an absence of
stereotype application, regardless of anxiety, in impression-formation (Curtis &
Locke, 2005; Curtis, in press). As a starting point, this thesis will examine possible
reasons why Curtis and Locke’s participants did not demonstrate an anxiety-related
increase in stereotyping in their studies. Their participants (1) may not have activated
a relevant stereotype or (2) may have activated, but not applied, a relevant
stereotype. A secondary purpose of this thesis is to determine which of these two
scenarios better explains Curtis and Locke’s findings. However, the primary
overarching goal is to investigate the nature of the relationship between anxiety and
stereotype-related (i.e. stereotype and/or counter-stereotype) activation. The focal
question that this thesis will ask is: does anxiety moderate stereotype-related
activations? With this focal question in mind, the specific trajectory of the line of
investigation across the studies, that will be reported, will be determined by the
results of Study 1 and the subsequent studies that are conducted.
Curtis and Locke (2005, 2007) measured impressions on a trait-rating task
that was sensitive to both stereotype activation and stereotype application. That is,
the task is an indirect measure of stereotype activation because activation must be
inferred from application. Only when trait-ratings are more stereotypic can
stereotype activation be inferred. The problem is the possibility that participants
activated their stereotypes but did not apply them when forming impressions. This
might explain the discrepancy between Curtis and Locke's studies and other research
that suggests anxiety increases stereotyping in impression-formation (Baron et al.,
1992; Friedland et al., 1999). Anxiety may have increased stereotype activation, but
Curtis and Locke’s (2005, 2007) trait-rating task may not have been sensitive to
stereotype activation.
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In order to directly measure stereotype activation in Curtis and Locke’s task,
a reaction time task that is sensitive to stereotype activation could be employed. This
was the focus of Study 1: Curtis and Locke’s impression task was modified to
measure stereotype activation after participants had formed impressions to determine
if they were activating stereotypes, and whether anxiety was associated with an
increase in stereotype activation. As will become clear, there is some limited
evidence that anxiety may increase stereotype activation, but this evidence is
equivocal. Studies are needed that directly address whether anxiety increases
stereotype activation, and the studies in this thesis make good ground in elucidating
the relationship between anxiety and stereotyping during impression-formation.
The structure of this General Introduction is as follows: empirical evidence is
first presented showing that mood states can moderate the influence of categorical
information in social judgements and impression-formation. Research showing that
anxiety can increase the application of stereotypes in impression-formation is then
outlined. From this review, it remains unclear whether stereotype activation or
application (or both) increases as a function of anxiety, so support for both
arguments is presented. Curtis and Locke’s (2005, 2007) impression task and results
are then detailed. An adapted version of this task was used in each of the studies in
this thesis. The benefit of this task was twofold. Firstly, once modified to include a
measure of stereotype activation, it contained measures of both stereotype activation
and application. So, while the hypotheses will focus on stereotype activation, the
effect of anxiety on the application of stereotypes was also investigated. Secondly,
the task was also sensitive to mood congruent (i.e., negative trait) activations, which
allowed for alternative mood congruency explanations to be considered. The final
section introduces Study 1 and a set of starting hypotheses.
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1.2

Mood Influences the Reliance on Categorical Information in Person
Perception
Mood and cognition are intimately linked. Mood can influence how we

encode and retrieve information (Bower, 1981), and how we perceive other people
(Wilder & Shapiro, 1989a, 1989b). More importantly, mood has been shown to alter
the likelihood that we will rely on previously-learned categorical knowledge when
processing new stimuli (Bodenhausen, Sheppard & Kramer, 1994; Dovidio,
Gaertner, Isen & Lowrance 1995; Isen & Daubman, 1984; Isen, Niedenthal &
Cantor, 1992). Both positive and negative mood states have been linked to increased
category application when judging the category fit of non-social exemplars (Isen &
Daubman, 1984; Mikulincer, Paz & Kedem, 1990; Mikulincer, Kedem & Paz, 1990).
Within the domain of social perception, evidence suggests that a person who is in a
happy, anxious or angry mood is more likely rely on social categories than a person
who is in a comparatively neutral mood (Bodenhausen, Kramer & Susser, 1994;
Bodenhausen, Sheppard et al., 1994; Dovidio et al., 1995; Isen et al., 1992).
For example, Isen et al. (1992) had their participants judge the fit of category
labels (e.g. grandmother) to trait types (e.g. nurturing) while in either a happy or
comparatively neutral mood. Participants in the happy condition were given a bag of
candy, ostensibly to thank them for their participation. Those given candy reported
higher levels of happiness compared to those who were not. The authors observed
that those in the happy condition rated a higher degree of fit between positive
category labels and trait types, suggesting that their positive mood increased their
tendency to attribute the trait to the category.
Dovidio et al. (1995) reported evidence suggesting that happy people are less
likely to use pertinent visual cues to distinguish ingroups and outgroups. Groups of
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participants first performed a problem-solving task and then watched a video of a
group of confederates performing the same task, while in either a happy or
comparatively neutral mood. Happiness was induced by giving participants a small
chocolate bar. Additionally participants were assigned to conditions in which they
wore either a lab-coat and a coloured button, or just a coloured button. The lab-coat
and coloured button condition provided a clear contextual cue by which participants
could distinguish their own ingroup from the outgroup in the video. The confederates
in the video did not wear buttons or lab-coats. The authors observed that participants
who were particularly happy were more likely to rate the groups as unitary, rather
than as separate, regardless of dress. That is, happy people did not use a pertinent
visual cue to perceive others as belonging to an ingroup or an outgroup; happiness
seemed to promote an inclusive perceptual style in which happy participants did not
use the cues to categorize others as ingroup or outgroup members. In contrast happy
participants, those who were in a neutral mood were more likely to use pertinent
cues to categorize ingroups and outgroups.
The effects of happiness extend beyond categorical perceptions. Happy
people are more likely to judge a person as being guilty of a crime, when the person
is characterized as belonging to a group that is stereotypically associated with crime
(Bodenhausen, Kramer et al., 1994; Curtis, in press; Krauth-Gruber & Ric, 2000).
Participants in Bodenhausen, Kramer et al.’s study read a case summary describing a
situation in which another student either assaulted their roommate or cheated on a
maths exam. Participants were either happy or in a comparatively neutral mood.
Happiness was induced by having participants recollect an experience that had made
them particularly happy. For each case summary, participants were provided a name
evoking a stereotype for which the behaviour was typical (e.g. Juan Garcia, a
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Hispanic name, for the assault case), or a name that did not evoke any obvious
stereotype (John Garner). For the sample, the Hispanic stereotype was one associated
with violence, so the assault described in the case summary was stereotypecongruent when the target was described with a Hispanic name. When happy,
participants were more likely to rate the Hispanic target as being guilty. In other
words, happy participants evaluated the target in a more stereotypic way.
Other studies have also reported that negative mood states moderate category
use. Using the same case summary paradigm as Bodenhausen, Kramer et al. (1994),
Bodenhausen, Sheppard et al. (1994) assigned their participants to angry, sad or
neutral mood conditions. Participants were given the case study describing an
instance of assault or cheating on an exam, and the primary dependent measure was
again ratings of target guilt. Participants were induced to feel either angry, sad or in a
comparatively neutral mood. Anger or sadness was induced by having participants
recollect an episode that made them particularly angry or sad, and those in the
neutral mood condition were asked to recollect a mundane experience. Like
happiness, anger seemed to increase reliance on a relevant stereotype. Angry
participants rated the perpetrator as being more likely to be guilty when given a
stereotypic name, than when a stereotype-irrelevant name was provided. Like
happiness, anger increased stereotyping (Bodenhausen, Sheppard et al., 1994). For
sad participants the direction of this effect was reversed, sad people tended to rate
the target as less guilty when a stereotypic name was provided, compared to when a
stereotype-irrelevant name was given, but this difference was not significant.
These studies show that some moods can increase the reliance on social
categories in person perception. People experiencing a heightened mood state may
use more relaxed criteria when judging the fit between some trait or characteristic
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and a potentially relevant social category. Heightened happiness (Dovidio et al.,
1995; Isen et al., 1992) or anger (Bodenhausen, Sheppard et al., 1994) can increase
people’s reliance on categorical social information during social judgements. These
studies demonstrate a clear connection between mood and category application in
person perception and suggest that whether a mood state leads to increased category
application depends on the specific mood state.
However, these studies suffer from the limitation that they do not distinguish
between the activation of category content and the application of activated category
content in social judgements. This is analogous to the criticism made of the anxiety
and stereotyping literature in the Overview: no distinction is made between
activation and application. An increase in category use may occur because a mood
state has evoked decision strategies that reflect an increased reliance on a categorical
construct, while not affecting the level of activation of the categorical construct.
Alternatively, a mood state might heighten the activation of the categorical and this
heightened activation may increase the weight of the construct on social decisions
and impression formation.
Little can be said as to whether the mood states, in the studies described
above, increased category activation or category application. The safest conclusion is
only that these studies demonstrate a link between certain mood states and
categorical social perception. Before focusing on research that has explicitly
investigated the effects of anxiety on stereotyping, both anxiety and stereotyping will
be defined and discussed briefly.
1.3

Anxiety
Within the domain of psychology two constructs are used to represent facets

of anxiety. State anxiety describes the temporary mood state associated with
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autonomic arousal, physiological changes including heightened muscle tension and
increased heart-rate (Barlow & Durand, 2002) and a cognitive profile characterized
by conscious concern about some aversive, undesirable future event (White &
Depue, 1999).Trait anxiety is a construct representing an individual’s tendency to
experience state anxiety (Metzger, 1976). This thesis focuses on the effects of
temporary state anxiety on stereotype activation.
A further distinction can be made between integral and incidental anxiety
(Bodenhausen et al., 2001). Anxiety is considered integral when it is elicited by a
given social group or social context that is the focus of subsequent social decisions
or judgments. An example of integral anxiety is intergroup anxiety, which is anxiety
experienced in response to actual or perceived future contact with a member of an
outgroup (Stephan & Stephan, 1985). Incidental anxiety, by contrast, is elicited by
factors other than the social group or context that is the focus of social decisions or
judgements. This thesis focused on the effects of incidental state anxiety on
stereotype activation. Anxiety was induced by having participants anticipate future
embarrassment that was unrelated to the impression-formation task. These methods
are detailed in Study 1.
As a construct, anxiety has been shown to have cognitive and behavioural
consequences that are distinguishable from other negative mood states. Raghunathan
and Pham (1999), for example, report that participants who were induced to feel sad
showed a preference for high risk, high reward situations in a gambling task,
whereas participants who were induced to feel anxiety preferred low risk, low
reward decisions in a gambling task. Raghunathan and Corfman (2004) report data
suggesting that anxiety leads people to be more attentive, whereas sadness leads to
pleasure-seeking behaviours. White and Depue (1999) argue that anxiety is also
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distinct from fear; fear being an emotional system associated with the avoidance of
physical punishment and anxiety being an emotional system associated with a
sensitivity to uncertainty, social comparison, failure and self-worth.
Within the domain of person perception, studies suggest that anxiety has
specific effects on stereotyping that are distinguishable from other mood states. For
example, there is some evidence to suggest that sadness decreases stereotyping in
person perception tasks (Bodenhausen et al., 1994). The general consensus has been
that anxiety increases stereotyping (Baron et al., 1992; Friedland et al., 1999; Wilder,
1993), however there is little evidence showing how anxiety increases stereotyping.
There are several stages of stereotyping upon which anxiety may operate, and these
stages, and important characteristics of stereotypes, are described in the next section.
1.4

Stereotyping
1.4.1

A definition of stereotyping

Stereotyping describes a set of processes. A useful nomenclature describes
stereotyping as having four stages; categorization, activation, application and
correction (Bodenhausen et al., 2001). Categorization occurs when we use basic
features to identify a relevant social category that may be used to interpret a target
person. For example hair is an important feature when categorizing by gender
(Martin & Macrae, 2007; Brebner, Martin & Macrae, 2009), whereas skin colour is
an important feature when categorizing by race (Hewstone, Hantzi & Johnston,
1991). Categorization is defined by the allocation of a categorical label to a person,
and this stage is thought to include the priming of rudimentary information, stored in
long-term memory, which identifies the category.
After categorization stereotype activation typically occurs. During activation,
information associated with the category is facilitated, becoming more accessible to
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conscious awareness and more likely to influence social judgements, social
behaviours and impressions that are formed during the period of heightened
activation (e.g. Higgins, Rholes & Jones, 1977). This increased access to stereotypic
content is a consequence of stereotype activation. The terms stereotype activation
and stereotype access will be used interchangeably in this thesis. A stereotype is a
knowledge structure that contains information about traits (e.g. behavioural
tendencies, hobbies, appearance) that a stereotypical exemplar would be expected to
possess. When a stereotype is active, we are more likely to interpret ambiguous
behaviour as being stereotypic (Duncan, 1976), and we are more likely to form
impressions that are based on stereotype-related information (Heider et al., 2007).
Furthermore, stereotype activation can be accompanied by counter-stereotype
inhibition (Dijksterhuis & van Knippenberg, 1996). Whereas stereotypic information
can be activated following categorization, counter-stereotypic information can
become less accessible. A potential consequence of this is that counter-stereotypes
may be less likely to contribute to impressions when stereotypes are active. Although
the effects of stereotype activation can be attenuated (Blair & Banaji, 1996),
stereotype activation itself is argued to be an automatic process (Devine, 1989;
Locke, Macleod & Walker, 1994).
The application stage describes the application of an active stereotype in
social judgements and impression-formation. Although the application stages implies
some explicit intention to perform a behaviour, such as judging the likeability of a
target or rating how much a collection of stereotype-relevant traits describe them, the
application of the stereotype is not necessarily intentional. Indeed, when aware of
stereotypic bias, people are often capable of controlling the influence of stereotypes
(Lepore & Brown, 2002). This ability to control the influence of stereotypes
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characterizes the correction stage. When motivated to control the influence of
stereotypes on responses, and if given enough time (more than 500ms; Neely, 1977)
to initiate the cognitive mechanisms that are involved in stereotype control, people
can attenuate stereotypic responding. However, the ability to reduce stereotypic
responding depends upon whether a given person has the cognitive capacity
available to engage control mechanisms (e.g. Wyer, Sherman & Stroessner, 2000).
1.4.2

Stereotype structure and content

As mentioned, when a stereotype is activated the informational content
housed within the stereotype becomes more accessible. Stereotypes are generally
conceptualized as semantic networks, and can be thought of as a collection of
meaningfully related pieces of information that are linked together by associations
(Anderson, Klatzky & Murray, 1990; Lepore & Brown, 1997). These associations
can be conceived of as networks that conduct activations from one node to the next,
and when the activations stimulate a given node the information that it represents
becomes more accessible (Lepore & Brown, 1997). Collectively, these nodes and
associations constitute the stereotype. Within this structure, categorical (category
identifying) information is presumably represented in a centralized fashion, with
many associations leading from category nodes to numerous other peripheral trait
nodes stored within the stereotype. Initial categorization then leads to a subsequent
spreading of activations to a wide proportion of the non-categorical trait-information
nodes.
There are three classes of trait-information that may contribute to
impressions: stereotypic, counter-stereotypic, or stereotype-irrelevant. Stereotypic
traits are those that are consistent with the stereotype. For example, if we encounter a
mathematician we may expect them to display some social awkwardness. In this case
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social awkwardness is a trait that is consistent with the mathematician stereotype,
thus the trait is stereotypic. However, if a man was an erotic dancer we might
anticipate him to show social prowess, but we probably would not expect him to be
proficient at solving differential equations. In this case, social awkwardness would
be counter-stereotypic, because it seems highly unusual that a socially awkward
person would strip for money. However, imagine that we see the mathematician
purchase a cantaloupe at the grocers. This observation might lead us to the inference
that he enjoys cantaloupes, but his liking of cantaloupes has little relation to the
mathematician stereotype. This trait would be considered stereotype-irrelevant.
1.5

Heightened anxiety may increase reliance on stereotypes
This section contains a summary of the empirical literature relevant to

anxiety and stereotyping in impression-formation. Given the scarcity of research in
this area, this section will also consider studies that have investigated the effects of
anxiety on the influence of more general categorical information in person
perception. Typically, the findings support the argument that anxious people will be
more likely to rely on stereotypes compared to people who are relatively calm. In
other words, the literature supports the notion that anxiety will increase the
likelihood of stereotyping.
Baron et al. (1992, Study 1) report that anxious people tend to overestimate
the frequency with which they encountered stereotypic traits, when traits were
presented with an occupation (i.e., category) label. Participants listened to sentence
descriptions that contained a name, an occupation label and two trait adjectives (e.g.
“Joan a stewardess is gentle and wise”). Trait adjectives were either stereotypic or
stereotype-irrelevant with respect to the occupation label. Next, participants were
given a questionnaire containing a list of trait words, and were asked to estimate the
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frequency with which traits had occurred in a sentence with a particular occupation
label. Some of the traits had been presented in the descriptions, but some had not.
In this study, anxiety was measured on the state subscale of the State-Trait
Anxiety Inventory (Spielberger, Gorsuch, Luschene, Vagg & Jacobs, 1983). The
high and low anxiety groups were defined by a median split of state-anxiety scores.
Baron et al. reported two findings relevant to this thesis. Firstly, all participants
tended to over-estimate the frequency with which occupation-consistent traits had
been previously presented, suggesting that participants’ stereotypes inflated their
estimates of how frequently stereotypic traits had been presented in the descriptions.
Secondly, highly anxious participants tended to overestimate the frequency of
stereotypic traits more than those who reported low anxiety, regardless of whether
traits had been presented previously. Baron et al.’s findings suggest that anxiety
increased stereotyping. Anxious social perceivers reported having seen stereotypic
traits more frequently than social perceivers who were relatively calm. Baron et al.
argue that anxiety had impaired participants’ ability to engage in deeper processing,
and that the over-estimation bias for stereotypic traits represents an increased
reliance on stereotypes when estimating the frequency of stereotypic traits.
In a second study, the authors demonstrated that anxious participants relied
more on peripheral cues when making social judgements. A different group of
participants were asked to judge the quality of the argument presented on an audio
tape. The authors reasoned that if anxiety leads to shallow processing, anxious
participants should rely more heavily on peripheral cues, such as the positive
audience reaction, rather than the quality of the argument. As expected, highly
anxious participants rated the argument more favourably than relatively calm
participants, suggesting that anxiety prompted a reliance on the audience’s response
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as a superficial cue for judging the quality of the argument. Anxiety appeared to
create a superficial processing style.
From Baron et al. (1992, Study 1), it is unclear at what stage anxiety may be
having an influence on stereotyping. Given that category labels (e.g. physician,
stewardess, salesman) were explicitly presented in each sentence, participants did not
need to categorize the target. The role of categorization would have been minimized
in this study, so it is unlikely that anxiety increased stereotyping at the level of
person categorization. It is possible that anxiety increased the strength of stereotype
activations, making each occupational stereotype more accessible leading to an overestimation bias in frequency estimates for stereotypic traits. Or perhaps activation
occurred to similar degrees in high and low anxious people, but those who were
anxious tended to apply stereotypes more when making frequency estimates.
Using methods similar to Baron et al. (1992), Friedland et al. (1999) also
observed an anxiety-related increase in frequency estimates for stereotypic traits.
Participants were sampled from an airforce flight school, either before or after a
crucial qualifying flight test. Participants who completed the task before the test
were expected to be more anxious than those who completed the task after their
flight tests. Anxiety was operationalized using the state subscale of the State-Trait
Anxiety Inventory (Spielberger et al., 1983). Those in the before-test condition
demonstrated significantly higher state anxiety compared to those in the after-test
condition.
Unlike Baron et al. (1992), Friedland et al. (1999) used traits that were
stereotypic, counter-stereotypic or stereotype-irrelevant. Participants who were
highly anxious (i.e., before-test) overestimated the frequency with which an
occupation label had occurred with a stereotypic trait, compared to those who were
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relatively calm (i.e., after-test). No differences were observed between high and low
anxiety groups for frequency estimates of either counter-stereotypic or irrelevant
traits. The authors suggested that anxiety leads to stereotyping by diverting attention
away from person perception or by reducing the cognitive capacity that would be
necessary for more detailed social information processing.
Together, the Baron et al. (1992) and Friedland et al. (1999) studies represent
good evidence for the argument that anxiety increases stereotyping. However, the
illusory correlation method (Hamilton & Rose, 1980) used in both studies may
minimize categorization by presenting explicit category labels, but they do not allow
for any conclusions as to whether anxiety influences stereotype activation or
application. Furthermore, these methods may be an unrealistic representation of how
people encounter and form impressions of people in the real world. While not
impossible, it does seem unlikely that in one episode one would encounter and form
impressions of individuals who represent diverse stereotypes. The likelihood of
meeting a physician, stewardess, and accountant all at once seems slight. Of greater
concern is the potential stereotypic bias that may have been created by the stimulus
presentation methods used in these two studies. When people form impressions of
multiple targets that are associated with different stereotypes, impressions tend to be
more stereotypic when the target information is presented together in a mixed format
than when the information is presented for each target separately (Abele & Petzold,
1998). However, if target information is blocked by target, people tend to use
individuating information rather than apply a relevant stereotype. Baron et al. (1992)
and Friedland et al. (1999) administered their target descriptions using a mixed
presentation method, which may have biased participants to rely more on their
stereotypes. While these limitations certainly restrict the generalizability of Baron et
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al. (1992) and Friedland et al’s (1999) findings, the overall conclusion that anxiety
can increase our reliance on stereotypes remains valid.
It should be mentioned that there is some evidence that might be used to
argue against a relationship between anxiety and stereotyping. Tiedens and Linton
(2001, Study 3) compared stereotype application in participants induced to feel either
disgust or fear. Participants first watched a video clip designed to elicit one of these
mood states, and then performed a stereotyping task. As a part of the stereotyping
task, they first read a case in which allegations of cheating on an exam had been
brought against a university student (these were similar to the methods used by
Bodenhausen, Kramer et al., 1994). In one version of the task, the student was
described as a well-known athlete, and in a second version no stereotypic
information was given. Cheating was indicative of the athlete stereotype. After
reading the case, participants rated how honest they believed the target to be, the
likelihood that the person had cheated on the exam and how dishonest the believed
the person to be. These three items were collapsed into a single index representing
stereotype application. Participants who were induced to feel disgust showed larger
stereotyping index values compared to those induced to feel fear, however this effect
was only observed for the athlete scenario. For participants who were not given
stereotypic information about the target, stereotype index scores were similar for
participants who felt disgust and fear. Disgust, but not fear, increased stereotyping in
this study.
One might argue that Tiedens and Linton’s (2001, Study 3) findings are
inconsistent with the idea that a relationship exists between anxiety and stereotyping,
given that there did not appear to be a fear related increase in stereotyping. However,
such an argument would be based on the assumption that anxiety and fear have
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equivalent effects on stereotyping. As noted previously, there is evidence to suggest
that anxiety and fear are distinguishable constructs (White & Depue, 1999), and selfreport measures of fear may not covary with stereotyping in the way self-report
ratings of anxiety might. Perhaps a stronger criticism is that Tiedens and Linton
(2001, Study 3) induced fear using a scary video clip which lacked any anticipation
of a future aversive event. As anticipation of future misfortune is a defining
characteristic of anxiety, the fear manipulation is not equivalent to anxiety
manipulations used in other studies (Baron et al., 1992; Friedland et al., 1999). Thus,
Tiedens and Linton’s (2001, Study 3) findings do not contradict the argument that
anxiety may increase stereotype activation.
In this section several papers were presented which support the idea that
anxiety increases stereotyping. Just how anxiety influences stereotyping, however,
remains elusive. In the next section, two articles by Wilder and Shapiro (1989a,
1989b) will be presented in which it is argued that anxious social perceivers tend to
rely more on categorical information, including stereotypes (Wilder, 1993), when
forming impressions of an individual target. The research supporting this model
focused on impression formation using a proper anxiety induction, during which
participants anticipated an aversive event (Wilder & Shapiro, 1989a, 1989b). Wilder
and Shapiro refer to this model as the anxiety-assimilation hypothesis, and in it they
suggest that anxiety will increase stereotyping.
1.6

Anxiety-assimilation hypothesis
Wilder and Shapiro (Wilder & Shapiro, 1989a, 1989b; Wilder, 1993) argue

that an anxious social perceiver will make judgments that assimilate toward
whatever categorical information is most pertinent to a given social context.
Evidence for this argument is taken predominantly from several studies that
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investigated how perceivers form impressions of a deviant group member under
conditions of high and low anxiety. The targets were considered deviant because
they lacked a trait that was possessed by each of the members of the group in which
they were presented. The common finding across these papers was that anxious
participants tended to perceive the deviant group member as being more like the
group they were presented in.
Wilder and Shapiro (1989a), for example, had participants (in small groups
of four people) perform an urban planning task that required them to develop a
viable public transport system. Participants were led to believe that another group
was also performing the task in a nearby room, and that the two groups would be
exchanging feedback on each others’ task performance. Participants were told that
they would see video feedback first and then would meet the other group face-toface. In reality, there was no other group.
Half of the participants were told that the exercise was competitive, that it
was in their best interest to belittle the other group in the feedback they gave, and
that the group that produced the best public transport system would gain additional
credit points while the losing group would not. The other half of participants were
told that the planning task was co-operative, that feedback should be constructive
and that the best group-pair from the whole experiment would receive additional
credits, while the losing group would not. By manipulating participants’ perceptions
of inter-group competition, the authors were able to induce anxiety in those who
perceived competition. Participants in the competitive condition reported higher
anxiety than those in the co-operative condition.
Following the urban planning task, the four participants watched a prerecorded video of the other group giving feedback. The group consisted of four
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members, three of whom gave largely negative feedback about the participant’s
performance, while the fourth gave largely positive feedback. The people in the
video were confederates. Participants rated the outgroup member who gave positive
feedback on a number of scales including how harmful the targets’ comments were
and how similar the targets’ comments were to the other outgroup members’
comments. Participants also recalled as many of the target group members’
comments as they could remember and made percentage estimates of how many of
the targets’ comments were favourable.
Across the dependent measures, the results suggested that anxious
participants, who were in the competitive condition, perceived the target to be more
similar to other members of the group. Compared to low anxious participants, those
reporting high anxiety rated the target’s comments as being both more harmful and
more similar to comments made by the other group members. Furthermore, anxious
participants estimated that the target had made fewer favourable comments,
compared with ratings made by relatively calm participants. Anxious participants
also committed more incorrect comment recollections than calm participants. In the
relatively calm condition, the target was liked more than the other outgroup
members, but anxious participants did not rate the target as more likeable than the
group. Anxious participants seemed to rely on traits displayed by each of the other
group members when forming impressions of the deviant member.
In a second study, Wilder and Shapiro (1989a) repeated their task with the
addition of a version of the competitive condition in which participants read amusing
comics before watching the feedback video. In this condition, anxious arousal was
lessened by the humour of the comics. This competitive-relaxed condition addressed
concerns that the effects of the competitive condition, in study one, were the result of
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the distracting thoughts about the coming intergroup interaction. The findings of the
first study were replicated. Compared to participants in both the co-operative and
competitive-relaxed conditions, those in the competitive condition rated the target as
having offered comments that were both more harmful and more similar to those
given by other group members. Those in the competitive condition rated the target as
less likeable than either the co-operative or competitive-relaxed condition. That is,
anxious participants formed impressions that seemed to be based on shared group
traits. Given that this pattern did not occur in the competitive relaxed condition, the
effect was not likely due to thoughts of the coming interaction, but rather the anxiety
that participants felt in the competitive condition. It should be pointed out that those
participants who read the comics may have experienced elevated positive mood. It is
not likely that this confounded the results however, given there is evidence that
shows positive mood tends to increase the use of social categorical information
during impression-formation (Dovidio et al., 1995; Isen et al., 1992).
Using a similar paradigm, Wilder and Shapiro (1989b) report further
evidence in support of the idea that anxious social perceivers will use overt
categorical cues, rather than individuating information, to form impressions. In three
experiments, participants formed an impression of a target that was presented as a
member of a jury on a pre-recorded video. The video depicted four jurors discussing
a court case in order to reach a verdict about a defendant. Two jurors favoured the
plaintiff, one favoured the defendant and the target equivocated, changing his
opinion throughout the video. After viewing the tape, participants rated the target on
scales measuring three traits: determined-wavering, intelligent-unintelligent and
skillful-clumsy. In this design, the target was incompetent and indecisive compared
to the other jurors. It was expected that anxious participants would rate the target as
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more skillful, determined and intelligent if they relied on group characteristics to
form their impressions of the target. Although the three experiments used different
anxiety manipulations, each yielded similar results. The target was rated as more
skillful, determined and intelligent by anxious compared to low anxious participants.
In this experiment the group displayed positive traits. That participants’ perceptions
of the deviant target were more positive indicates that anxiety did not just lead to
mood congruent impressions. These trait-rating effects coincided with patterns of
recall indicating that anxious participants remembered less information about the
target than low anxious participants.
The recall data in these studies is particularly telling. Anxious participants
recalled less individuating information, which is consistent with arguments that
anxiety reduces the quality of social information processing (Baron et al., Study 2;
Hope, Heimberg & Klein., 1990). Wilder and Shapiro’s (1989a; 1989b) participants
may not have properly encoded individuating target information, and may have
instead relied on a pertinent trait construct (e.g. competence, Wilder & Shapiro,
1989b) when reporting impressions.
Wilder (1993) has argued that the anxiety-assimilation principle extends to
include stereotypic knowledge. He argues that anxiety has a distracting influence on
social perceivers which leads to impoverished social information processing. Failing
to encode relevant target information may “facilitate the use of entrenched schemas
such as stereotypes when making social judgements” (Wilder, 1993, pg. 91).
Although Wilder and Shapiro’s (1989a; 1989b) empirical work focused on trait
constructs rather than stereotypes, it does provide additional support for the
argument that anxiety increases the likelihood that categorical social information will
influence people’s impressions of others. It has been demonstrated that under some
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circumstances trait constructs and stereotypes have similar properties with respect to
how they are used during impression-formation (Heider et al., 2007), so it is a small
leap to suggest that anxiety would increase stereotyping when forming impressions
of a stereotypical individual.
1.7

Evidence for stereotype activation when anxious
As mentioned earlier, the overarching purpose of this thesis is to shed light

on the question: does anxiety influence stereotype activation? This question has not
been adequately tested in the literature. Studies have confounded stereotype
activation and application (e.g. Baron et al., 1992; Friedland et al., 1999), have not
used adequate anxiety induction methods (e.g. Schaller, Park & Mueller, 2003) or
have not properly measured stereotype activation (e.g. Schaller et al., 2003, Study 2;
Amodio & Hamilton, 2012). The following is a description of two studies that
include activation measures but, due to methodologies used, do not allow for strong
conclusions to be made about whether anxiety influences stereotype activation.
Amodio and Hamilton (2012) report results suggesting that stereotype activation
does not vary as a function of anxiety, but employ an anxiety manipulation in which
semantic priming effects may have potentially cancelled out any anxiety-related
increases in stereotype activation. Schaller et al. (2003), on the other hand, report
increases in stereotype application on a trait-rating task which varies as a function of
participants’ exposure to ambient darkness, which they imply reflects anxiety-related
stereotype activation. However, the authors did not directly manipulate or measure
state anxiety. In a second study Schaller et al. demonstrate that when participants’
stereotypes are primed in ambient darkness, those who believe the world to be
dangerous experience stronger associations between racial outgroups and danger
relevant words. Both papers are only peripherally relevant to the argument that
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anxiety increases stereotype activation, but in the interest of a thorough literature
review both will be considered.
Amodio and Hamilton (2012) measured the effects of intergroup anxiety on
implicit evaluative associations and implicit stereotypic associations. In this study,
Amodio and Hamilton manipulated intergroup anxiety, which can be considered a
type of integral anxiety. As stated previously, this thesis focuses on the effects of
incidental anxiety on stereotype activations; however it is possible that the effects of
integral anxiety may be similar to those of incidental anxiety; so Amodio and
Hamilton’s findings are relevant to the studies in this thesis.
In order to manipulate intergroup anxiety, participants expected to interact
either with a person named Latisha who was described as being a member of the
African American Students’ Union, or a person named Megan who was a member of
the National Organization of Women. This manipulation emphasized the race of the
interaction partner, and those expecting to interact with Latisha (who participants
assumed would be African American) reported greater anxiety than those expecting
to interact with a person named Megan (who participants assumed would be
Caucasian).
After completing the state anxiety measures participants completed both
versions of the computer task. In both versions, a face was presented on a screen and
a word was presented either above or below each face. Faces were either Caucasian
or African American. In one version of this task, the words were either pleasant or
unpleasant and participants were asked to make a button-press response to identify to
which of these categories a given word belonged. In the second version of the task,
words were related to one of two dimensions of the African American stereotype.
Half of these words were related to intelligence (e.g. brainy, reading) and half were
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related to the athletic/rhythmic (agile, rhythm) dimension. Intelligence is counterstereotypic of African Americans, whereas the athletic/rhythmic dimension is
stereotypic. Participants categorized words as either mental or physical. Accuracy for
word categorizations on these computer tasks served as an index of the degree of
association between the word-type and the racial category of the faces with which
words were presented.
In the computer tasks, stereotype activation can heighten the degree of
association between stereotypic dimensions and the racial group reflected by the
stereotype, so stereotype activation (or control) can been evidenced by greater (or
reduced) accuracy for stereotype relevant words. For the stereotyping version of the
computer task, stereotype effects were observed: participants were less accurate for
intelligence words compared to athletic/rhythmic words that were presented with
African American faces. Accuracy rates for intelligence words presented with
African American faces were similar to those for both word types when presented
with white faces. This pattern suggests counter-stereotypes may have been less
accessible. More importantly, the race of the anticipated interaction partner did not
modify this effect. Thus, there was no evidence in Amodio and Hamilton’s data that
anxiety influenced stereotype activation.
Some potentially relevant effects were also observed in the
pleasant/unpleasant version of the task. For participants who were anticipating an
interaction with a Caucasian partner, non-significant trends were observed that
showed greater accuracy for pleasant compared to unpleasant words presented with
Caucasian faces, and greater accuracy for unpleasant compared to pleasant words
presented with African American faces. For participants anticipating an interaction
with an African American partner, these patterns occurred and were all statistically
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significantly. What this suggests is that anxiety may strengthen evaluative
associations between racial-ingroups and racial-outgroups. The implication here is
that anxious people may activate negative trait information instead of stereotypic
information, at least for stereotypes such as African American that are
disproportionately negative (Devine, 1989; Lepore & Brown, 1997). However, given
that intergroup anxiety has been shown to be associated with explicit prejudice
(Blair, Park & Bachelor, 2003), it is possible that this effect would be moderated by
prejudice. Based on these findings, a measure of prejudice was included in each of
the studies in this thesis.
A clear interpretation of Amodio and Hamilton’s stereotyping results are
limited by the anxiety induction procedure that they used. Anxiety was induced by
having participants anticipate an interaction with an African American or Caucasian
person, and the race of the interaction partner was treated as a between-groups
variable that was used to operationalize high and low anxiety. This manipulation is
limited because it confounds the effects of anxiety, and any semantic priming caused
by thoughts of the coming interaction, on the computer tasks. Manipulations in
which participants anticipate interactions with outgroup members can lead to
processing styles that emphasize individuation over construct use (Devine, Sedikides
& Fuhrman, 1989). When anticipating an interaction with an outgroup member,
people may be more likely to emphasize idiosyncratic rather than stereotypic traits.
If anxiety does amplify stereotype activation, then it is plausible that the anxiety
component and the semantic priming component of Amodio and Hamilton’s (2012)
interaction manipulation may have cancelled each other out. Thoughts of the
interaction may lead to reductions in activation, anxiety may have increased
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activation, and the net result may have been a null effect of the interaction
manipulation in the data.
A manipulation that induces anxiety, without the confounding effects of
anticipating an interaction, could increase stereotype activation. However, studies
that have used pure anxiety manipulations and have demonstrated interactions
between anxiety and stereotyping have not directly measured stereotype activation
(e.g. Baron et al., 1992; Friedland et al, 1999). There is any number of possibilities
with regard to how anxiety might moderate stereotyping. Anxiety might increase
activation, which then increases application. Anxiety might increase both activation
and application concurrently. These possibilities have not been properly investigated.
For example, Schaller et al. (2003) argue that ambient darkness ‘directly
connotes danger and arouses fear…’ (pg. 639), and darkness may increase the
likelihood that negative ethnic stereotypes will spring to mind, particularly for
people who perceive the world as a dangerous place. Although anxiety was not
explicitly included in their studies, their argument does imply that anxiety increases
stereotype activation. However, stereotype activation was not directly measured in
either of the two studies reported by the authors.
In Study 1, Schaller et al. (2003) had participants rate their Belief in a
Dangerous World, and then watch a slide-show of African American faces in either a
dimly lit or dark room. Participants viewed a version of the slide-show in which
faces were either smiling or scowling. After these procedures, participants rated the
extent to which a set of traits were consistent with their perceptions of the Black
stereotype. Traits were relevant to the African American stereotype, and were either
highly danger relevant (e.g. aggressive, untrustworthy) or less relevant to danger
(e.g. lazy, poor). Regression analyses revealed that participants who reported higher
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Belief in a Dangerous World scores tended to rate high danger-relevant stereotypic
words as more stereotypic when the slide show was observed in darkness. This
interaction between beliefs in a dangerous world and the darkness manipulation did
not moderate ratings for less danger-relevant stereotypic words.
As a measure of stereotyping, trait-ratings arguably reflect both stereotype
activation and application. It is impossible to determine from Schaller et al.’s first
study, whether the darkness manipulation was increasing activation, application or
both concurrently. To make confident claims about anxiety increasing stereotype
activation, more direct measures of stereotype activation must be employed. In a
second study the authors employed an implicit association (Greenwald, McGhee &
Schwartz, 1998) test to assess stereotype activation. However, the stimuli used in
this study were not designed to reflect racial stereotypes.
In Study 2, Schaller et al. measured implicit associations between images of
racial-outgroup faces and pleasant and unpleasant words, or words reflecting danger
or safety. Using a button-press response, participants categorized faces as belonging
to their ingroup or outgroup. Significant effects were only observed in the
danger/safety version of the task, so the pleasant/unpleasant version will not be
discussed further. The design for Study 2 was conceptually similar to Study 1, with
some changes. Instead of watching a slide-show, participants were asked to think
about African Americans while sitting in a well-lit or dark room. After this, they
completed the implicit association test and reported their Beliefs in a Dangerous
World. Before the analysis, difference scores were calculated in which participants’
average reaction times on the ingroup/safety, outgroup/danger block was subtracted
from the ingroup/danger, outgroup/safety block. This process yields an index of
association in which larger values indicate stronger associations between outgroup
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faces and words connoting danger. A regression analysis on this index revealed that
people with stronger beliefs that the world is dangerous showed stronger
outgroup/danger associations when they thought about African Americans in
darkness. This was taken as evidence that darkness, a cue connoting danger,
activated danger-relevant stereotypes of racial outgroups.
Schaller et al. argued that stereotypes can be activated in response to
environmental features connoting danger (e.g. ambient darkness) to facilitate the
avoidance of threat. If this is true then it might be expected that any number of
stimuli that elicit anxiety might also facilitate the activation of threatening
stereotypes. Exposure to darkness has been shown to heighten the acoustic startle
reflex, an indicator of heightened anxiety (Grillon, Pellowski, Merikangas & Davis,
1997). Although they did not measure anxiety, it is possible that Schaller et al.’s
darkness manipulation did heighten anxiety for participants in the darkness
condition. It is also possible that anxiety was the causal factor that increased
stereotypicality ratings for danger-relevant stereotypic words in the first study, and
associations between black faces and words connoting danger in the second study.
These two studies provide conflicting evidence as to the relationship between
anxiety and stereotyping, and neither of these studies gives a clear indication of
whether anxiety moderates stereotype activation. Amodio and Hamilton’s (2012)
findings suggest that there is no relationship, however this was based on an anxiety
induction method that was likely confounded by semantic priming that may have
cancelled out any activation increases that anxiety may have created. Schaller et al.
(2003) provide some limited evidence that anxiety might increase stereotypic
associations; however they did not directly measure stereotype activation. However,
the authors did not measures participants’ anxiety, so it is uncertain whether the
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darkness affects are mediated by anxiety. Furthermore, assuming the darkness effects
were driven by heightened anxiety, it is possible that the effects represent affective
priming of negative information rather than stereotype activation; given the IAT
stimuli were danger-related. The safest conclusion that can be drawn from this
research is that anxiety may increase stereotype activation, although the evidence for
this argument is not compelling.
1.8

Anxiety may increase stereotype application
More recent evidence also suggests the possibility that anxiety may increase

stereotype application, rather than stereotype activation. Horry and Wright (2009)
reported that participants high in state and trait anxiety were more likely to attend to
faces that were congruent with a subliminally-primed stereotype. Across two studies,
the authors reported findings that are suggestive of an anxiety-related increase in
stereotype application.
Priming of a terrorist stereotype was achieved by subliminally presenting
participants with words related to terrorism. Words were presented either on the left
or right of a computer screen and participants were asked to identify the side of the
screen upon which a given stimulus was presented. Half of the sample was primed
with terrorism-related words that were backward and forward masked, and half was
presented only with the mask stimuli. After the priming task, participants completed
a dot-probe task (Macleod, Mathews & Tata, 1986) in which beared Middle Eastern
male faces were presented concurrently with Caucasian male faces. Each trial
contained two faces, one from each ethnicity. Faces were presented for 450ms after
which faces disappeared and a dot randomly appeared in one of the two locations
where the faces had been. Participants indicated whether the dot was presented in the
left or right location with a button-press. After the computer tasks participants
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completed the state and trait scales of the STAI. Two relevant results were reported
for participants in the terrorist priming condition. Firstly, low state-anxious
participants responded faster when the dot occurred where a Caucasian face had been
presented previously. Secondly, high trait-anxious participants responded faster to
dots that occurred where Middle Eastern faces had been previously presented.
This study demonstrates a relationship between two components of anxiety
and stereotype-related allocation of visual attention. When participants had the
terrorist stereotype primed, those who had reported higher levels of state or trait
anxiety were more likely to orient their attention away from a Caucasian face toward
a bearded Middle Eastern face. In a second study, Horry and Wright (2009)
presented faces for 900ms, instead of 450ms, and under these conditions they failed
to replicate the anxiety effects observed in their first study. The discrepancy between
these studies can be taken as evidence that higher anxiety increases the likelihood of
stereotype application.
If we assume that the anxiety effect observed in Study 1 was genuine, and
that the increase in face presentation time was the reason the anxiety effects did not
replicate in Study 2, then time pressure differences may explain the discrepancy
between these studies. Previous research has demonstrated that stereotyping is more
likely under time pressure (Dijker & Koomen, 1996). The slower presentation times
(i.e., 900ms) in the second study may have allowed for participants to control the
effects of stereotype activation on their responses. The faster presentation times (i.e.,
450ms) in the first study, however, may have prevented participants from controlling
the effects of stereotype activation on their responses. Presumably stereotypes were
activated in both studies, but participants in the second study had the time to bring
control mechanisms online and attenuate the influence of their activated stereotypes.
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In as much as control mechanisms may moderate stereotype application during
impression formation, Horry and Wright’s (2009) findings hint at the possibility that
anxiety might interfere with effortful control processes that moderate how activated
stereotypes are applied.
Although inconclusive, Horry and Wright’s (2009) findings imply that
anxiety may not increase stereotype activation, but may instead increase stereotype
application; possibly by compromising effortful control processes. Highly anxious
people may experience stereotype activation to a similar degree that low anxious
people do, but may rely on their stereotypes more heavily when forming impressions
or making social judgements. The possibility that anxiety might increase stereotype
application is a plausible alternative to the argument that anxiety increases stereotype
activation.
In the next section, evidence is reviewed which shows that stereotype
activation is effortless and rapid. Evidence that stereotypes are effortlessly and
rapidly activated suggests that participants should activate the Australian Aboriginal
stereotype in the impression phase of Curtis and Locke’s (2005, 2007) impression
formation task. It will be argued that Curtis and Locke’s (2005, 2007) participants
activated their Aboriginal stereotype, and that the participants tested for this thesis
should also activate their Aboriginal stereotype.
1.9

Stereotype activation is effortless and rapid
Stereotypes can be rapidly and effortlessly activated following the successful

categorization of a person into a relevant stereotypic group. These properties are
important as they suggest that under many circumstances, including the impression
task that was used in the studies reported in this thesis, stereotypes can be activated
when people perceive stereotypic information. Furthermore, stereotypes can be
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activated even under conditions of high cognitive burden, when cognitive capacity is
low. These findings are important in the context of this thesis because they suggest
that anxiety will not affect stereotype activation. That is, any cognitive burden
induced by a state of heightened anxiety should not prevent an anxious person from
activating a stereotype. Stereotype activation is a pervasive response to stereotypical
exemplars, and the following research suggests that stereotype activation should
have occurred in Curtis and Locke’s (2005, 2007) impression task, regardless of
anxiety.
The transition from categorization to activation is so rapid that conscious
awareness of the categorical information is not necessary. Devine (1989, Study 2),
for example, had participants complete a task to prime their African American
stereotype and then perform an impression-formation task. In the priming task,
words were randomly presented tachistoscopically on one of four quadrants on a
viewing screen. Each word was presented for 80ms and then masked by a string of
jumbled letters. Participants performed a version of the priming task in which wordsets contained either 20% or 80% stereotypic words. After this priming task,
participants read a description of an impression target that was ambiguous with
respect to the trait dimension of hostility. The word hostility was not included in the
priming task. Participants then rated 12 trait scales, that were either relevant to the
hostility dimension or not. For these participants, hostility is a relevant dimension of
the Black stereotype. Participants who had performed the 80% priming task rated the
impression target as being more hostile compared to those who had performed the
20% version of the priming task. Presumably, the participants in the 80% priming
task experienced a greater degree of stereotype activation, which then yielded more
stereotypic (i.e., hostile) impressions. This stereotype activation occurs as a function
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of non-consciously presented stereotypic information, indicating the rapidity with
which stereotypes can be activated. Stereotype activation can also occur when
categorical information is consciously perceived.
Locke et al. (1994) reported evidence that stereotype activation can occur
even when participants are given ample time to control these activations. The authors
had their participants perform a masked Stroop tasked that measured the activation
of their Australian Aboriginal stereotypes following the presentation of the category
label ‘Aboriginal’. After a stimulus onset asynchrony of either short (250ms) or long
(2000ms) duration, a coloured probe word was presented for 20ms which was then
immediately replaced with a coloured mask stimulus. Probe words were either
stereotypic or counter-stereotypic and either positive or negative. In this task, active
stereotypes cause response interference for trials with stereotypic probe words,
causing response delays. Reponses were made vocally via a microphone. The results
of this study showed that there were no significant differences in stereotype
activation between the short or long stimulus onset asynchrony conditions. Longer
stimulus onset asynchronies allow participants to control their stereotype activation,
so the finding that there were no differences between these conditions indicates that
participants did not attempt to control stereotype activation. Given this task lacked
any obvious judgement component, it may be that participants were not motivated to
control their stereotypes.
Exerting control over stereotype activation requires effort on the part of a
social perceiver. Adequate cognitive capacity is needed to attenuate the influence of
stereotype activations (Wyer et al., 2000). Under cognitive burden, a social perceiver
is more likely to rely on stereotypes when forming impressions (Pendry & Macrae,
1994), implying that stereotypes can be active under cognitive burden. Without

35

adequate cognitive capacity a social perceiver cannot engage stereotype control
processes and impressions become more stereotypic. This argument requires the
assumption that stereotype activation occurs regardless of cognitive load. The
literature supports this assumption.
Pendry and Macrae (1994), for example, had participants form impressions
either under optimal processing conditions or under cognitive load. Cognitive load
was induced by having participants rehearse an 8-digit number that they would be
asked to later recall. In an addition, participants’ dependency on the impression
target was manipulated. All participants were told that they would perform a task
with the target at the end of the experiment. Half of the participants were assigned to
an outcome-independent condition and were told that their performance in this task
would be assessed individually. The other half were assigned to an outcomedependent condition and were told that their performance would be assessed as a
pair. The authors reasoned that participants who expected to perform the task and be
assessed as a pair would be more likely to form individuated impressions of the
target, whereas those being assessed individually would be less motivated to
individuate the target. The impression target was an elderly woman.
Pendry and Macrae’s (Study 1) results indicated that all participants tended to
report individuated impressions that were based on counter-stereotypic information.
In the outcome-dependent condition, impressions were more counter-stereotypic
than stereotypic for participants who did not rehearse the 8-digit number compared
to those who did. Outcome-dependent participants who tried to form more detailed
impressions under cognitive load showed evidence of increased stereotype
application compared to those under optimal processing conditions. In light of
research evidencing the readiness and ease of stereotype activation, it can be
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reasonably assumed that participants in the low cognitive load condition activated
their stereotypes. As participants under load demonstrated more stereotypic
impressions compared to low-load participants, Pendry and Macrae’s findings
suggest that people will activate their stereotypes regardless of cognitive load.
Macrae, Milne and Bodenhausen (1994) report evidence showing that people
not only continue to activate their stereotypes under cognitive load, but that
stereotypes actually free-up cognitive resources that can then be devoted to other
concurrent processing tasks. The authors had their participants form impressions of
four different targets, who were described by name and, for half of the participants, a
stereotype label (e.g. John – Skinhead). Beneath the name and label, a series of trait
words were presented that were either consistent or neutral with respect to the
stereotypic label. Additionally, all participants were asked to monitor an aurally
presented documentary, on a topic unrelated to person perception, while forming
impressions. Participants who were provided both a name and a stereotypic label
recalled more stereotype-consistent traits compared to those who had seen only
names. Labels had activated the relevant stereotype which facilitated memory for
stereotypic traits. Furthermore, participants who had been given stereotypic labels
also performed better on a questionnaire measuring their memory for information
from the documentary. Not only were stereotypes activated despite the presence of
distracting information, their activation actually enhanced processing for seemingly
task-irrelevant documentary information.
In both studies (Pendry & Macrae, 1994; Macrae et al., 1994) participants
under cognitive load show an increased reliance on stereotypes during impressionformation. That is, stereotype activation seems to occur regardless of cognitive
capacity. If anxiety leads to reductions in the depth of information processing, then
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an anxiety-stereotyping relationship might be better characterized as one in which
anxiety increases stereotype application. Anxious people, who do not process social
information properly (Hope et al., 1990), may apply stereotypes to fill the gaps in
their impressions. Although the hypotheses presented toward the end of this General
Introduction predict that anxiety will increase stereotype activation, it is equally
plausible that an anxiety-related increase in stereotype application may be observed.
In the previous section, several studies were described that evidenced
anxiety-related increases in stereotyping (Baron et al., 1992; Friedland et al., 1999).
However, as will be detailed in the review that follows, Curtis and Locke (2005,
2007) did not observe any stereotyping effects in impressions of a stereotypical
target reported by control or anxious participants. The next section details Curtis and
Locke’s methods and findings. An argument is then made that Curtis and Locke’s
participants did activate their stereotypes, but did not apply these stereotypes when
reporting impressions. Study 1 is then introduced to test the prediction that people
who perform Curtis and Locke’s impression task do activate their stereotypes, and
that highly anxious participants experience stronger activation than relatively less
anxious participants.
1.10 Description of Curtis and Locke’s methods
Curtis and Locke’s (2005, 2007) impression paradigm consists of an anxiety
induction, an impression-formation phase and a trait-rating task. Participants first
perform an anagram task. This task is a part of the anxiety induction. Anxious and
control participants are distinguished by the instruction given during the anagrams.
In the anxiety induction condition, participants are told that poor performance on the
task will result in them being filmed performing the task again and that the footage
will be shown to other students. This instruction is a ruse and the task does not
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actually involve filming. Control participants are told that the task is difficult and
nothing about filming is mentioned. Anxious participants thus anticipate an episode
of social embarrassment, which is threatening and stressful. The threat of filming
reliably creates a state of heightened anxiety that lingers for the duration of the
experiment. The anagram task is designed so that only half of the anagrams are
solvable, ensuring that all participants will perform poorly. The success of the
anxiety induction is then checked using scores on the state sub-scale of the State
Trait Anxiety Inventory (Spielberger, et al., 1983).
Participants next form an impression of a stereotyped target. The impression
target is a middle-aged male Australian Aboriginal who, is referred to as John.
Participants first see a profile photo of the impression target, showing his face and
upper body. From this photo the target’s Aboriginal ethnicity is apparent. Next,
participants read a series of sentences describing behaviours potentially descriptive
of John. These sentences each conveyed a single personality trait. The nature of the
traits conveyed by each behavioural sentence varied along two dimensions:
stereotypicality and valence. They are either stereotypical or counter-stereotypical
and either positive or negative. Together, these dimensions are crossed to give four
trait-types: positive stereotypic, negative stereotypic, positive counter-stereotypic
and negative counter-stereotypic. For example, a positive stereotypic sentence would
be ‘His family and relatives are very important to him’, and this sentence would
imply the trait ‘family-oriented’, whereas a negative stereotypic sentence would be
‘He is not always law abiding’ which implies the trait ‘criminal’. Five sentences are
presented for each of the four trait types, giving a total of 20 behavioural sentences.
During this task, participants are explicitly instructed to form an impression of John.
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After forming an impression of John, participants report their impressions by
rating a set of trait adjectives. Ratings are made on a bipolar scale with larger scores
indicating that a trait is more characteristic of the target. Each adjective reflects a
core trait implied by one of the behavioural sentences from the impression-formation
phase. As such, participants rate 20 trait adjectives in this phase of the experiment,
and each of the adjectives corresponds to one of the sentences presented during the
impression phase. Participants rate five adjectives for each of the four trait types.
Ratings for each of the trait types is summed giving four values that represent the
weight given to each of the four trait-types in the impressions that participants
formed.
The characteristics of this task should allow for stereotype activation to
occur. Participants see a photo of a target that is clearly of Aboriginal ethnicity, and
they likely rapidly categorize him by his ethnicity. A visual representation of a
person who is easily categorizable by ethnicity readily leads to the activation of the
relevant ethnic stereotype (Macrae, Bodenhausen & Milne, 1995). This also appears
to be true when forming impressions of the person who is being observed (Pendry &
Macrae, 1994). The evidence suggests that the photo of the Aboriginal impression
target used by Curtis and Locke (2005, 2007) should have led participants to activate
their Aboriginal stereotypes. However, as will be described in the next section, no
evidence of stereotyping was observed in their trait-rating data.
1.10.1 Summary of findings
Curtis and Locke (2005) reported two studies which differ in how anxiety
was operationalized. In the first study, anxiety was manipulated using the anagram
induction task described previously. Participants read behavioural sentences from a
sheet of paper and were given as much time as they needed to form their impressions
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of the target. Trait-ratings were collected immediately after the behavioural
sentences. Two important results were observed. Firstly, no effects of stereotyping
were observed in the trait ratings. Secondly, anxious participants formed impressions
that were more negative than those formed by low anxious participants. In the
second study, naturally occurring variations in anxiety among participants sampled
from a dental surgery were used instead of the anagram manipulation. Participants
were allocated to high and low anxiety groups based on a median split of state
anxiety scores. Additionally, in Study 2 participants observed sentences
corresponding to only half of the trait adjectives in the rating task. Half of the
adjectives that were rated were not related to a previously-read sentence.
The data from the second study again showed that anxious participants
formed more negative impressions than did low anxious controls. However, this
effect was conditional on whether traits corresponded to behavioural sentences read
while forming impressions of John. Anxious participants reported more negative
impressions compared to low anxious controls, but only for traits implied by
previously-read sentences. These findings suggested that anxious people tended to
emphasize the use of negative traits learned about an impression target.
Curtis and Locke (2007, Study 1) report findings that are generally consistent
with the 2005 paper. The design was similar to that of Curtis and Locke (2005) with
several exceptions. The behavioural sentences, not just the anagrams, were
administered on a computer rather than on a sheet of paper, allowing for better
control of stimulus presentation. Reading times for the behavioural sentences,
however, were self-directed, and participants pressed a key to move onto a
subsequent sentence. Reading time was included as an additional dependent
measure. A free-recall measure to test memory for the behavioural sentences was

41

also included. Administration order for recall and trait-ratings was randomized. The
results reported by Curtis and Locke (2007) in their first study generally replicated
the findings observed in their previous paper. The anxious participants again
reported impressions that were more negative than the low anxious participants. This
effect was not mirrored in the reading time data. Regardless of group, participants
spent comparable amounts of time looking at each type of behavioural sentence.
However, highly anxious participants recalled less positive information than did low
anxious participants.
Why did Curtis and Locke’s (2005, 2007) participants not report stereotypebased impressions? One plausible explanation for the absence of stereotyping effects
is that participants did activate the stereotype but simply did not apply them when
forming impressions. This possibility seems plausible given the extant evidence that
stereotypes can be activated in the mere presence of a stereotypical target (Macrae,
Milne & Bodenhausen, 1995; Pendry & Macrae, 1996). The trait-rating task may
have been insensitive to stereotype activation, or the stereotype may no longer have
been activated. Trait-ratings are not a direct measure of activation; they measure
both the activation and application of social stereotypes. For stereotyping effects to
be observed on trait-rating measures stereotypes must both be activated and then
applied during impression-formation. What is required in a measure of stereotype
activation is that stereotype activation can be distinguished from stereotype
application.
To properly assess whether stereotypes are activated during impressionformation, the measure should reduce the likelihood that participants will perceive a
connection between the stereotypic materials encountered during impressionformation and the activation measure. Or alternatively, if the task does allow for
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participants to perceive a connection, it must be one that does not have an obvious
‘acceptable’ response. A reaction time measure that requires participants to make
judgements that are seemingly irrelevant to the impression target and the stereotype
would be appropriate.
1.11 Rationale for Study 1
To summarize the literature review in this General Introduction, there is some
evidence that anxiety may increase stereotype application and there is some evidence
that anxiety may increase stereotype activation. At the moment, neither of these
possibilities has been properly investigated. Studies have either used dependent
measures that confound stereotype activation and application (Baron et al., 1992;
Friedland et al., 1999), or have used anxiety inductions that are confounded by
anticipating interaction (e.g. Amodio & Hamilton, 2012). Although they used traitratings that were sensitive to stereotype application, Curtis and Locke (2005, 2007)
did not observe any stereotyping by either high or low anxious participants, despite
sound reasons to believe that stereotype activation should have occurred in their task.
Study 1 was a test of whether stereotype activation was occurring in Curtis
and Locke’s (2005, 2007) impression task. Curtis and Locke’s impression task was
altered to include a direct measure of stereotype activation that did not confound
activation and application. A modified version of Locke et al.’s (1994) masked
Stroop task served as a measure of stereotype activation. The masked Stroop was
administered after the behavioural sentences but before the trait ratings, and gave an
indication of whether stereotypes were activated during impression-formation. The
advantage of Study 1 over previous research on anxiety and stereotyping is that it
contained a direct measure of stereotype activation as well as a trait-rating measure
that was sensitive to both activation and application.
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In the interest of clear hypotheses, it was initially assumed that anxiety
increases stereotype activation, as implied by Schaller et al. (2003), and participants
high in state anxiety would demonstrate greater stereotype activation after the
impression phase of the task, than participants who are low on anxiety. However,
because the trait-rating task is an application measure, the design also allowed for an
investigation into anxiety-related effects on application.
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Chapter 2
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2
2.1

Study 1: Temporary anxiety moderates stereotype-related activations
following impression-formation of a stereotypical target.
Introduction
Study 1 had two primary objectives. The first was to determine whether

participants who perform Curtis and Locke’s (2005, 2007) impression task activate
the Aboriginal stereotype. The second was to determine whether anxiety increased
stereotype activation. In the General Introduction, the point was made that anxiety
could plausibly increase stereotype activation, stereotype application or both. Study
1 included measures of both activation and application so the effects of anxiety on
activation and application could be differentiated. The primary hypothesis was that
more anxious participants would experience stronger stereotype activation that
control (i.e., low-anxious) participants. Secondary hypotheses predicting mood
congruent (i.e., negative) trait activations were also included. As the argument for
anxiety increasing stereotype activation was covered in the General Introduction, the
rationale for mood congruent activation will be emphasized in this introduction.
2.2

A model of mood congruency
Bower’s (1981, 1983) associative strength model argues that trait constructs

contain affect nodes that share associations with episodic memories and also with the
cognitive structures responsible for generating particular mood-states. When a mood
is experienced, associated information in long-term memory is primed and access to
it is facilitated. This heightened access can produce effects called mood-congruency.
Mood congruency occurs when individuals show preferential memory for, or
endorsement of information that is congruent with their mood state, especially for
information encoded during the mood state. When anxious, affective nodes are
primed that then prime and activate associated memory structures. The associative
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strength model predicts that anxious people will form impressions based on negative
traits that are primed by anxiety.
2.3

Anxiety may prime negative trait constructs
Mood-congruent judgments have been observed for both positive (Forgas &

Moylan, 1987; Isen & Daubman, 1984; Isen, Niedenthal & Cantor, 1992) and
negative affective states, including impression-formation tasks in which anxiety was
manipulated (Curtis & Locke, 2005; Forgas & Bower, 1987). In a sense, the idea of
anxiety-related associations is similar to that of stereotype activation, only
information containing anxiety-relevant (i.e., negative), rather than stereotypic,
content becomes activated. It is possible that anxious states facilitate activation of
negative trait information that may account for the mood-congruency effects
observed in the person- and group-perception literature (Forgas & Bower, 1987;
Curtis & Locke, 2005, 2007). Instead of activating a stereotype, anxious social
perceivers may activate anxiety-congruent, rather than stereotypic, information.
Curtis and Locke’s (2005, 2007) work lends support to the idea that anxiety leads to
the activation, and application, of more anxiety-related traits when forming
impressions.
As outlined in Chapter 1, the authors had their participants perform an
impression-formation task that consisted of an anxiety induction, an impression
phase, a trait-rating phase and a recall phase. The impression target was an
Australian Aboriginal. Participants were assigned to either an anxiety-induction or
control condition. During the impression phase, participants read twenty behavioural
sentences that varied in stereotypicality (stereotypic vs counter-stereotypic) and
valence (positive vs negative). Traits were stereotypic positive, stereotypic negative,
counter-stereotypic positive and counter-stereotypic negative. The findings showed
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that when anxious, people reported more negative impressions of the target,
regardless of stereotypicality. This supports the associative strength argument.
Presumably, anxious people experienced heightened access for the anxiety-related,
negative-trait constructs and access to these constructs contributed to more negative
impressions.
One question worth considering is whether the anxious impression former
will activate only anxiety-related information, and not activate stereotypes at all. It is
important to realize that Curtis and Locke (2005, 2007) used impression or recall
measures that were not directly sensitive to construct activation, thus say nothing as
to whether access to negative trait constructs were facilitated by anxiety. All that can
be inferred from their studies is that anxiety did not moderate the application of
stereotypes to impression ratings. It is plausible that anxious participants did actually
activate their Aboriginal stereotypes, and simply did not apply them when forming
impressions. As the authors did not assess stereotype activation directly this is only
speculative. However, it does raise an interesting question. If people were activating
their Aboriginal stereotype, why did they not report more stereotypic impression of
the target? In the General Introduction, it was argued that stereotype activation
typically occurs following categorization, and people often use race to categorize
others (Hewstone, Hantzi & Johnston, 1991). It seems unlikely that anxiety would
subvert stereotype activations, to activate only anxiety-related information. A more
parsimonious idea is that anxiety would prime both negative affective and
stereotypic information concurrently (Wittenbrink, Judd & Park, 1997).
Much empirical literature shows that the activation of some or all of a
stereotype is a highly automated process that is not easily disrupted, whether during
active impression-formation or passive person perception (Macrae, Hewstone &
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Griffith, 1993; Macrae, Bodenhausen, Milne & Ford, 1997; Wigboldus et al., 2003).
When a target is easily categorizable, stereotypes are typically activated. A more
likely scenario is that anxious social perceivers will activate both stereotypes and
anxiety-related information networks. Therefore, the core prediction that will be
made from this line of reasoning is that social perceivers who are anxious will
experience heightened access to both stereotypes and anxiety-related constructs. In
terms of activation, stereotypic positive, stereotypic negative and counter-stereotypic
negative trait types should be more accessible than counter-stereotypic positive, as
positive traits that are counter-stereotypic are not strongly associated with
stereotypes or negative trait constructs.
In summary, there are two predictions. The primary prediction, based on
arguments made in the General Introduction, was that more anxious participants
would show increased stereotype activation compared to less anxious participants.
Associative strength models, alternatively, predict that stereotype activation occurs
but that it is coincidental with the activation of anxiety-related information. Thus, if
the mood congruency account was correct, it was expected that anxious participants
would show heightened stereotype and negative-trait activation, compared to
relatively less anxious participants. That is, counter-stereotypic positive information
should be less activated compared to stereotypic positive, stereotypic negative and
counter-stereotypic negative information.
2.4

Study 1: Overview
2.4.1

Curtis and Locke’s (2005) Impression task

A modified version of Curtis and Locke’s (2005) impression-formation task
was used to test these predictions. As mentioned, the basic structure of Curtis and
Locke’s (2005, 2007) impression-formation task includes an anxiety induction, an

49

encoding phase, a trait-rating phase and a recall phase. Participants are assigned to
either an anxiety-induction or control condition. During the anxiety-induction
participants complete an anagram task in which they are required to solve jumbled
English words. Stimuli are selected so that half are genuine, solvable anagrams and
half are unsolvable letter-strings. Participants who are assigned to the anxiety
condition are told the anagrams are easy and that most people at university level
should be able to solve them easily (Curtis & Locke, 2005). Additionally, they are
told that participants who perform poorly on the task will be required to complete a
second set of anagrams, at the end of the experiment, during which they will be
filmed and that the film will be shown to other participants as an example of poor
performance. Those assigned to the control condition also perform the anagram task,
however they are warned that the task is difficult and not to worry if they cannot
solve many of the anagrams. The outcome of this manipulation is that participants,
who are allocated to the anxiety condition, experience a state of anxious anticipation
about being filmed that lingers for the duration of the experiment.
During the encoding phase, participants are shown a photo of a stereotypical
target (an Australian Aboriginal named John) and a series of sentences that could
describe the behaviour of the target. Sentences implied traits that were either
stereotypic positive, stereotypic negative, counter-stereotypic positive or counterstereotypic negative. Participants were instructed to read each behavioural sentence
and form an impression of the target. At this point, the current study deviated from
Curtis and Locke’s (2005) administration method by measuring construct activation
immediately after participants had formed impressions. This was done using a
masked Stroop task sensitive to stereotypic positive, stereotypic negative, counterstereotypic positive or counter-stereotypic negative activations. After the masked

50

Stroop, participants rated a series of trait adjectives, indicating how characteristic
they were of the target. Each adjective was semantically related to a behavioural
sentence from the encoding phase (e.g. ‘He tries not to take life too seriously’,
‘relaxed’). The anxiety and prejudice measures were then completed.
The decision to include a measure of prejudice towards Australian
Aboriginals was based on two lines of evidence. One of these lines has shown
differences between high- and low-prejudice individuals in the endorsement and
activation of stereotype-related information, in trait-rating tasks (Lepore & Brown,
1997) and implicit measures of stereotyping (Locke et al., 1994). Another line of
evidence has linked explicit prejudice and intergroup anxiety (Blair et al., 2003).
Although there are no explicit hypotheses concerning prejudice, prejudice was
included as an exploratory factor. With the exception of the masked Stroop and
prejudice scales, all tasks were similar to Curtis and Locke (2005).
2.4.2

Masked Stroop

The masked Stroop task was a modified version of that used by Locke et al.
(1994). In the current version of the masked Stroop, a trait adjective was
subliminally presented for 20ms followed by a mask stimulus. The mask was
randomly presented in one of four font colours and participants vocally state the
colour into a microphone. The data provided by the masked Stroop are colournaming latencies. Colour-naming latencies are defined as the period between the
onset of the subliminal prime and a participant’s response. A common understanding
of the Stroop effect is that individuals are generally unable to inhibit the processing
of the semantic content of verbal stimuli, and the activations associated with verbal
processing interferes with colour-naming. Interference is increased when the content
of verbal stimuli is semantically incongruent with active, task relevant information.
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For example, colour-naming of cross stimuli (i.e., XXXX) yields marginal
interference compared to an English word, whereas colour words that are
incongruent with the font-colour (i.e., ‘red’ written in green font) yield the greatest
interference. The same is true of stereotypic information: if a stereotype is active,
coloured stimuli (e.g. Kawakami, Dion & Dovidio, 1999) or subliminal primes (e.g.
Locke et al., 1994) that are stereotypic will yield greater interference than counterstereotypic words. Similarly, when positive- or negative-trait constructs become
more active, interference is created when colour-naming positive and negative
words, respectively (Kawakami et al., 1999). Interference in this task manifests as
slower colour-naming latencies.
An adequate test of the hypotheses requires that a measure is sensitive to both
stereotype and valenced information. Within each trial participants saw a fixation
stimulus (i.e., ++++++), followed by a coloured letter-string presented in nonEnglish characters. Between the fixation and coloured target stimulus, a subliminal
prime word was briefly displayed. The stimulus mask reduces the likelihood that
participants will be aware an English word has occurred onscreen. The probe words
were either stereotypic positive, stereotypic negative, counter-stereotypic positive or
counter-stereotypic negative1. These four different word-types allowed for the
distinction between activations due to the Australian Aboriginal stereotype and affect
congruent priming potentially caused by anxiety.
2.4.3

Hypotheses

Performance on counter-stereotypic masked Stroop trials served as a
comparison in this study. It was assumed that neither anxiety nor exposure to the

1

Note that the negative word stimuli were threat-related words borrowed from Locke, Macleod and
Walker (1994).
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photo of the stereotypic impression target would increase counter-stereotype
activation.
Anxiety may increase stereotype activation only. For control participants, it
is (1) expected that masked Stroop colour-naming latencies should be slower on
stereotypic trials relative to counter-stereotypic trials. That is, there should be
evidence for stereotype activation in control participants. This difference should be
larger for highly anxious participants. If anxiety increases stereotype activation, (2)
anxiety and stereotypicality should interact, reflecting slower colour-naming
latencies for stereotypic, compared to counter-stereotypic, trials in control
participants only.
Anxiety may activate both stereotypes and negative constructs. Anxious
participants may show heightened activation for stereotypes and anxiety-related
traits. If so, colour-naming latencies should be slower for stereotypic positive,
stereotypic negative and counter-stereotypic negative trials compared to counterstereotypic positive trials. (3) This would manifest as an interaction between anxiety,
stereotypicality and valence.
2.5

Method
2.5.1

Design

Both the masked Stroop and trait-rating measures were 2 (anxiety: control vs
anxious) x 2 (stereotypicality: stereotypic vs counter-stereotypic) x 2 (valence:
positive vs negative) x 2 (prejudice: high vs low) mixed designs, with mood
condition and prejudice as a between-groups factors and valence and stereotypicality
as within-groups factors. The two dependent measures of interest were colournaming latencies and summed trait-ratings.
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2.5.2

Participants

Participants were 84 first year psychology students at the University of
Western Australia, who participated for course credit or a travel reimbursement of
$10. Of these, 54 were females and 30 were males. Given the linguistic nature of the
measures used in Study 1, and the cultural specificity of the Australian Aboriginal
stereotype, potential participants were required to speak English as a first language
and to have lived in Australia for longer than five years. The age of this sample
ranged from 17 to 35 (M = 18.61, SD = 2.32).
2.5.3

Apparatus

Masked Stroop Primes. Prime word stimuli, used in the masked Stroop, were
1242 adjectives sampled from Locke et al. (1994) and Curtis and Locke (2005). Trait
word stimuli varied on two dimensions, valence and stereotypicality, giving the four
word-types. Given that the trait word list used by Locke et al. (1994) is dated,
valence and stereotypicality ratings were first collected. To achieve this, four rating
scales were created. Two scales asked raters to indicate the valence of each trait
word (see Appendices A and B) and another two asked raters to indicate how
stereotypic each trait word was of the Australian Aboriginal stereotype (see
Appendices C and D). To minimize the likelihood of order effects on ratings, the
administration order of these scales was randomized. Thus, a participant rated either
stereotypicality or valence in trait word order one or two. Each participant completed
only one of the four questionnaires.
Responses for both valence and stereotypicality occurred on a 7-pt Likert
scale. The valence rating scale asked participants to evaluate trait words based on

2

Locke et al (1994) used 154 trait words, however only 124 words were rated during the preexperimental data collection.
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how positive or negative they were, on a scale ranging from ‘extremely negative’ to
‘extremely positive’. The stereotypicality scale asked participants to rate how well
the trait word corresponded to the Australian Aboriginal stereotype, on a scale
ranging from ‘very counter-stereotypical’ to ‘very stereotypical’. Both rating scales
included a neutral mid-point. Additionally, participants answered three dichotomous
questions asking (1) whether they had lived in Australia for more than 5 years
(yes/no), (2) whether English was their first language (yes/no) and (3) their gender
(male/female).
Forty raters, n = 9 male and n = 31 female, were sampled from second and
third year undergraduate Psychology laboratory classes at the University of Western
Australia. Ten participants completed each of the four rating scale variants. Each
participant was given the option to complete a stimulus rating scale that was a part of
a pre-experimental data collection procedure. A chi-squared test for independence
indicated that the participant sample consisted predominantly of students who have
lived in Australia for more than five years (n = 33), χ2 (1, N = 40) = 16.90, p < .001.
Only seven raters indicated they had not lived in Australia for longer than five years.
These seven raters’ data were included in the analysis because they had presumably
lived in Australia for at least two years and it was likely that they did possess some
awareness of the Aboriginal stereotype. Most participants (n = 37) reported speaking
English as a first language, whereas a small number (n = 3) reported that English
was their second language, χ2 (1, N = 40) = 28.90, p < .001. Therefore, it is unlikely
that ratings were confounded by differences in language competency.
For the Stroop task, it was necessary to create four lists of trait words that
reflected each of the four possible word-types. For the purposes of operationally
defining the word-types, median splits were performed on both valence and
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stereotypicality ratings. For valence, trait words larger than the median were
considered positively valenced, whereas trait words smaller than the median were
considered negatively valenced. For stereotypicality, trait words larger than the
median were considered stereotypic, whereas words lower than the median were
considered counter-stereotypic. The four word-types were thus defined by the four
possible combinations made possible by the median splits: stereotypic positive
words, stereotypic negative words, counter-stereotypic positive words and counterstereotypic negative words. See Table 2.1 for the word list. Independence of the
valence and stereotypicality dimensions was
operationalized statistically.
Table 2.1.
List of words used as masked Stroop priming stimuli.
Trait Word
Stereotypic Positive
Tolerant
Tranquil
Unruffled
Kindly
Mellow
Gregarious
Carefree
Spiritual
Proud
Stereotypic Negative
Silly
Naive
Uncertain
Obstinate
Itinerant
Cunning
Inadequate
Primitive
Scary
Counter-Stereotypic Positive
Invigorating
Trim
Harmonious
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Resolute
Jubilant
Vigilant
Youthful
Polite
Sympathetic
Counter-Stereotypic Negative
Passive
Pallid
Lethal
Queer
Dreary
Craven
Exhausted
Pompous
Ashamed

For independence to be achieved, there should be no valence by
stereotypicality interaction for either stereotype or valence ratings. These conditions
guided the creation of the trait word lists used in the Stroop task. Trait words were
removed from the initial list of words, taken from Locke et al. (1994), until the
desired conditions were met. The final stimuli list consisted of 28 trait words, seven
trait words for each word-type. Two stereotypicality x valence ANOVAs were
conducted, one on the stereotypicality ratings and another on the valence ratings. The
analysis of the stereotypicality ratings revealed no valence main effect between
stereotypic and counter-stereotypic word lists, F(1, 24) = .005, p = .94, nor was there
any evidence of a valence x stereotypicality interaction, F(1, 24) = .20, p = .65. The
main effect of stereotypicality was, of course, significant, F(1, 24) = 51.34, p < .001;
counter-stereotypic trait words had smaller stereotypicality ratings (M = 3.38, SD =
.35) than stereotypic trait words (M = 4.32, SD = .25). For the valence ratings, a
main effect of valence was observed, F(1, 24) = 59.82, p < .001; the valence ratings
of the negative word-sets was M = 3.22 (SD = .58) and the valence ratings of the
positive word-sets was M = 4.95 (SD = .38). There were no differences in the
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valence ratings between the stereotypic and counter-stereotypic word lists, F(1, 24) =
2.04, p =.16, nor was the valence x stereotypicality interaction significant, F(1, 24) =
1.45, p = .24. Thus, the valence and stereotypicality dimensions of the trait word list
used in the Stroop task were independent. Additional analyses were run to compare
the characteristics of the four trait-word groups. None of the trait types were
significantly different for written frequency (Kucera & Francis, 1967), F(3, 24) =
1.46, p = .24, spoken frequency (Brown, 1984), F(3, 24) = 1.48, p = .24 , or word
length, F(3, 24) = 1.25, p = .313.
Anxiety Induction. An anagram puzzle task was used to induce incidental
anxiety. All participants completed the anagram task regardless of mood condition.
Participants were presented with jumbled English words and were required to record
the correct translation on a record sheet. Each anagram was presented on a computer
screen for 20 seconds and there were no inter-trial intervals. Twelve anagrams were
presented in total. Only half of the anagrams were solvable, thus poor performance
was ensured.
Control participants were warned that the anagrams were very difficult, and
not to feel discouraged even if they could not solve any of the anagrams. Participants
in the high anxiety condition, however, were informed that the anagram task is
generally considered easy for a university student. Given that only half of the
anagrams were solvable, participants inevitably perceive their performance to be
poor. A video camera was present to encourage the belief that the filming was
genuine. Those in the anxiety condition were informed that they would perform the
task again later and that they would be filmed doing so. They were also told that the
footage will be shown to future participants as an example of poor performance.
While the video camera was also present for participants in the control condition,
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these participants were informed that the camera was for another study and they
would not be filmed during the experiment. No participant was filmed during this
experiment.
The primary difference between the anxiety and control groups was that
participants in the anxiety condition thought that their poor performance was atypical
and their footage would be shown to future participants. Anxiety was created by
having those in the high anxiety condition anticipate future embarrassment. This task
has been shown to evoke transient state anxiety (Curtis & Locke, 2005, 2007) that
persists until participants are informed that they will not be filmed.
Behavioural Sentences. To encourage engagement with, and processing of, the
trait information contained in the behavioural sentences, participants were instructed
to “memorize and form an impression of John” (the target) and were informed that
the information contained within the behavioural sentences would be required in a
subsequent task. The behavioural sentence task was administered on a computer.
Participants were first presented with a photo of the stereotypical target (a middleaged male Australian Aboriginal named John; see Appendix E) for 10 seconds. Next,
a run of 20 behavioural sentences were presented serially. Five sentences were
presented for each of the four word-types (see Table 1) and presentation order was
randomized. Furthermore, each of the sentences described a particular word from the
trait-rating stimuli list (e.g. ‘He is not always law abiding’, ‘criminal’). Each
sentence was displayed for 10 seconds and there were no inter-trial intervals.
Participants were not required to make any responses during this task, only to read
the sentences and form an impression of the target.
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Table 2.2.
Behavioural sentences and trait-adjectives from the trait-rating task, taken from
Curtis and Locke (2005).
Behavioural Sentences

Trait-Adjective

Stereotypic Negative
When he gets angry he sometimes smashes things in the house
He is not always law abiding
He is often rude to people in authority
Some people on the street are frightened of him
He regularly uses illicit substances for fun

Violent
Criminal
Insolent
Scary
Drugged

Stereotypic Positive
He tries not to take life too seriously
He enjoys painting and other creative activities
He enjoys mucking about and playing with his mates
He shares his possessions with all his relatives and friends
His family and relatives are very important to him

Relaxed
Artistic
Playful
Giver
Family oriented

Counter-stereotypic Negative
He is often jumpy over unexpected noises
He sometimes asks nosy personal questions
He sometimes annoys his cat for fun when he is bored
Sometimes he kicks his dog so that it whimpers
He is mean to his partner about her appearance

Panicky
Prying
Teaser
Cruel
Nasty

Counter-stereotypic Positive
At the shops, he holds doors open for others
He often gains first place in sports and board games
He is versatile at home and work
He performed very well at school
He enjoys company and going out with people

Courteous
Winner
Adaptable
Intelligent
Sociable

Masked Stroop Task. Each Stroop trial began with a fixation stimuli (e.g.
+++++) for 1000ms followed by an inter-stimulus interval of 240ms. Next, a traitword probe was displayed for 20ms. Probe words did not reflect traits implied by the
behavioural sentences that participants read earlier. A brief presentation time was
used so that participants were unaware of the semantic content of the trait words.
Trait-words were randomly selected, without replacement, from the previously
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described list of 28 words. All words were presented in capital letters. Immediately
after the trait-word presentation a mask stimulus was presented until participants
made their response. The masks were randomly generated letter-strings composed of
lower-case vowels with diacritic marks (e.g. äëââèïä). A 1000 ms inter-trial interval
separated each presentation. Participants made vocal responses and a collared
microphone was used to record voice onset. Colour-naming latencies were the time,
in ms, between the onset of the target stimulus and response. Participants completed
two Stroop blocks, one after the other. Each block contained the same 28 probes.
Trait-Word Ratings. To measure the application of stereotype- and valencerelated information during impression-formation processes, participants rated the
twenty trait adjectives reflecting traits implied by the behavioural sentences (see
Table 1). The adjectives were presented on a rating form (see Appendix F), five
adjectives for each word-type. These traits were not used as primes in the masked
Stroop task. Participants were instructed to rate these trait-words based on ‘how well
each word characterizes John’. Responses were made on a 7-pt Likert scale, from
‘not-characteristic-at-all’ to ‘extremely characteristic’. Ratings were summed for
each of the four word-types, giving four values.
AAS/MRS-A Combined Form. To measure explicit prejudice towards
Australian Aboriginals, participants completed a scale containing items from the
Attitudes towards Aboriginals scale (Walker, 1994; Pedersen & Walker, 1997; AAS)
and the Australian version of the Modern Racism Scale (Augustinos, Ahrens &
Innes, 1994; MRS-A; see Appendix G). Participants read statements from each scale
and rated their agreement on a 5-pt Likert scale, from ‘Strongly Agree’ to ‘Strongly
Disagree’. The AAS items occurred first, followed by MRS-A items. Items from
each measure were summed, giving two separate prejudice estimates.
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State-Trait Anxiety Inventory (STAI). Both the state and trait subscales of
the STAI (Spielberger et al., 1983) were completed by participants. The state anxiety
subscale is a 20 item form, containing personally relevant states (e.g. ‘I feel
comfortable’) that participants are required to consider in the context of how they
currently feel. Responses are made on 4-pt scale from ‘not-at-all’ to ‘very-much-so’,
on which they indicate the veracity of each item. For scoring, positively worded
items (e.g. ‘I feel satisfied’) are reversed and item values are then summed to give a
total state anxiety score that can range from 20 to 80. Larger values indicate higher
state anxiety. State subscale total scores were used to check whether the anxiety
induction procedure had been successful. Similarly, the trait subscale contains 20
personally-relevant statements that participants consider in the context of how they
generally feel. Participants respond on a 4-pt scale from ‘almost never’ to ‘almost
always’, on which they indicate the frequency with which each statement generally
applies to them. The trait anxiety subscale was included as a covariate because
interactions between state and trait anxiety have been observed for both impressionformation tasks (Ciarrochi & Forgas, 1999) and Stroop tasks using valenced stimuli
(Dresler, Meriau, Heekeren & van der Meer, 2009).
Recall Task. A free recall measure was included to determine whether
anxiety had any differential effects on learning during the behavioural sentences.
Several studies have suggested that anxiety decreases memory performance
(Ciarrochi & Forgas, 1999; Mueller, Bailis & Goldstein, 1979). Participants were
given a lined sheet of paper and were asked to recall as many of the behavioural
sentences, that they had seen earlier, as possible. They were instructed to write down
the sentences as close to verbatim as possible but that, when they could no longer

62

remember full sentences, key-words would suffice. Two minutes was given to
perform this task.
A single judge (the experimenter) coded the recall data. If information that
was recalled conveyed the core idea from a sentence it was coded as correct. A total
recall value was calculated that indexed the number of correctly recalled pieces of
information. Prime words from the masked Stroop that were reported were treated as
intrusions and were disregarded during recall coding. Recall data was used to check
that highly anxious participants devoted comparable levels of attention and
processing to the behavioural sentences as did control participants.
2.5.4

Procedure

Participants were first given an information sheet containing general
information about the nature of the experiment and those in the anxiety condition
were warned that they may be filmed based on their performance of the anagram
task. Anagrams were displayed on a computer screen and participants attempted to
solve them by giving responses on a lined sheet. For participants in the anxiety
induction condition, the experimenter briefly checked their anagram performance
and informed them that they would need to complete a second set of anagrams, of
equal difficulty, whilst being filmed. At this point the experimenter oriented the
camera towards the participant, but told them they would not be filmed until they
were completing the second anagram task. The behavioural sentence task, including
the photo of John, was administered via computer. Next, participants were given a
booklet containing the trait-rating form, AAS/MRS-A combined form, and state and
trait anxiety subscales. The trait-rating form was the first measure in all booklets.
The order of the AAS/MRS-A combined form and state and trait subscales were
randomized across booklets. Finally, participants were given the recall task. All
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participants were de-briefed and those in the anxiety condition were offered a
relaxation session, in which they could listen to an instructional progressiverelaxation audio recording.
2.6

Results
2.6.1

Data screening and manipulation checks

Data screening. Two participants, one from the control condition and
another from the anxiety condition, reported being colour-blind. A third participant
reported having a personality disorder. These participants were excluded from all
analyses. Outliers, for all measures, were defined as standardized values that were
greater than 3.29 standard deviations from a condition mean (Tabachnick & Fidell,
2007). Using this cut-off excludes values associated with a <.001 probability that
they belong to the distribution in which they have occurred. One outlier was
excluded from the Stroop analysis. All variables were normally distributed. Most
participants reported speaking English as a first language. One reported being
bilingual, although given that she had meet the English competency requirements for
an English-speaking university, and had lived in Australia for more than five years, it
was justifiable to include this participant in the Stroop analysis. The mean ages for
the control and anxiety conditions were M = 18.18 (SD = 1.10) and M = 18.16 (SD =
1.00) respectively; these did not differ significantly, F(1, 70) = .009, p = .924, η2 <
.001. Statistical assumptions were examined for all analyses and were satisfied
unless otherwise specified. Median reaction times were used in the masked Stroop
analyses.
The masked Stroop data were next checked for effects of block. A 2 (anxiety:
control vs anxious) x 2 (stereotypicality: stereotypic vs counter-stereotypic) x 2
(valence: positive vs negative) x 2 (prejudice: high vs low) x 2 (block: one vs two)
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ANOVA was performed. No main effects of block occurred, nor did the block factor
interact with any other factor. Block was collapsed for the main analysis.
Prejudice. No differences were observed between control (M = 24.53, SD =
8.70) and anxious (M = 23.08, SD = 6.22) participants on the Attitude towards
Aboriginal Scale, F(1, 69) = .65, p = .42, η2 = .009. High and low-prejudice groups
were operationalized by a median split of AAS scores3. The high and low-prejudice
groups each contained half of the final sample; n = 35 for both groups.
Anxiety manipulation check. Importantly, STAI state subscale scores were
significantly higher in the anxious (M = 40.57, SD = 11.73) compared to control (M
= 31.05, SD = 7.06) condition, indicating that the anxiety induction was successful,
F(70) = 16.87, p < .001, η2 = .19.
Recall check. To check if different amounts of information were recalled by
high anxiety and control participants, a between-groups ANOVA was conducted on
overall recall data. No recall differences were observed between control (M = 7.27
SD = 1.92) and anxious (M = 7.39, SD = 1.70) participants, F(1, 69) = .08, p = .77,
η2 = .001. Anxiety did not impair anxious participants’ ability to encode or
remember behavioural sentences.
2.6.2

Masked Stroop Analyses

To test the hypotheses, the masked Stroop data were subjected to a 2
(anxiety: control vs anxious) x 2 (stereotypicality: stereotypic vs counter-stereotypic)
x 2 (valence: positive vs negative) x 2 (prejudice: high vs low) mixed-design
ANOVA. An anxiety x stereotypicality x prejudice interaction was observed: F(1,
66) = 5.77, p = .01, η2p = .08. No other effects were observed (see Table 2.2).

3

Analyses were also performed using median-splits of the MRS-A to define high- and low-prejudice.
No prejudice effects were observed, so the MRS-A was not reported in the primary analyses.
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Separate stereotypicality x prejudice ANOVAs were conducted on anxious and
control masked Stroop data to isolate these effects.

Table 2.3.
Output from the initial mixed design ANOVA on the masked Stroop data.
D
F

F

p

η2p

Stereotypicality

1

2.23

.14

.03

Stereotypicality x Anxiety

1

.13

.71

.002

Stereotypicality x Prejudice

1

.10

.74

.002

Stereotypicality x Prejudice x Anxiety

1

5.77

.01

.08

Valence

1

.24

.62

.004

Valence x Anxiety

1

1.89

.17

.02

Valence x Prejudice

1

.10

.74

.002

Valence x Anxiety x Prejudice

1

.34

.56

.005

Stereotypicality x Valence

1

.27

.60

.004

Stereotypicality x Valence x

1

.112

.72

.002

Stereotypicality x Valence x Prejudice

1

1.01

.31

.015

Stereotypicality x Valence x Anxiety x
Prejudice

1

.36

.54

.005

Effect

In the control group data, the stereotypicality x prejudice interaction was
significant, F(1, 31) = 5.26, p = .02, η2p = .14. High-prejudice control participants
displayed slower colour-naming latencies for counter-stereotypic (M = 478 ms, SD =
64 ms) compared to stereotypic (M = 469 ms, SD = 61 ms) trials. The difference
between these means was significant, t(16) = 2.35, p = .03, Cohen’s d = .14. Lowprejudice control participants showed smaller colour-naming latency mean for
counter-stereotypic (M = 488 ms, SD = 59 ms) compared to stereotypic (M = 482 ms,
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SD = 42 ms) trials, although this mean difference was not statistically significant;
t(15) = .63, p = .53, Cohen’s d = .10.
In the anxious group data, no stereotypicality x prejudice interaction was
observed, F(1, 35) = 1.76, p = .19, η2p = .04; no differences were observed among
low prejudice participants’ means on stereotypic (M = 470 ms, SD = 45 ms) and
counter-stereotypic traits (M = 477 ms, SD = 50 ms) and high prejudice participants’
means on stereotypic (M = 486 ms, SD = 51ms) and counter-stereotypic traits(M =
484 ms, SD = 50 ms). No other effects were observed in the anxious group.
In the interest of determining whether there were any stereotyping effects for
low prejudice participants, a 2 (anxiety: control vs anxious) x 2 (stereotypicality:
stereotypic vs counter-stereotypic) x 2 (valence: positive vs negative) repeated
measures ANOVA was performed on low prejudice participant’s data. No
stereotypicality main effect was observed, F(1, 33) = .81, p = .37, η2p = .02; the
means for stereotypic (M = 475 ms, SD = 54) and counter-stereotypic (M = 478 ms,
SD = 46 ms) trials did not significantly differ (see Table 2.1). None of the relevant
interactions were significant. Anxiety did not interact with stereotypicality F(1, 33) =
2.47, p = .12, η2p = .07, nor was there an interaction between anxiety, stereotypicality
and valence, F(1, 33) = .03, p = .84, η2p = .001. These analyses indicate an absence
of any activation differences between stereotypes and counter stereotypes, for low
prejudice participants.
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Table 2.4
Means and standard deviations for counter-stereotypic and stereotypic masked
Stroop data for control and anxious low prejudice participants.
Control

Anxious

stereotypic

counter-stereotypic

stereotypic

counter-stereotypic

positive

484 ms (76ms)

478ms (72ms)

468ms (69ms)

472ms (66 ms)

negative

477ms (58ms)

479ms (71ms)

472ms (54ms)

482ms (65ms)

2.6.3

Trait-rating Analyses

To determine whether trait-ratings were consistent with the patterns of
activation observed in the masked Stroop, a 2 (anxiety: control vs anxious) x 2
(stereotypicality: stereotypic vs counter-stereotypic) x 2 (valence: positive vs
negative) x 2 (prejudice: high vs low) mixed-design ANOVA was conducted on
trait-rating data. A main effect of stereotypicality was observed, F(1, 66) = 18.58, p
< .001, η2p = .22. No stereotypicality x anxiety interaction was observed, F(1, 66) =
2.22, p = .14, η2p = .03. Participants tended to rate the target as being more
stereotypic (M = 20.83, SD = 3.38) than counter-stereotypic (M = 19.37, SD = 3.27),
regardless of anxiety. Interestingly, a significant anxiety x valence x prejudice
interaction was observed; F(1, 66) = 4.50, p = .03, η2p = .06. Separate valence x
prejudice ANOVAs were conducted on control and anxiety trait-rating data to isolate
this effect.
For the control group, a valence x prejudice interaction was observed, F(1,
32) = 14.73, p = .001, η2p = .31. As Table 2.1 shows, high-prejudice control
participants endorsed negative traits as being more characteristic of John than
positive traits.
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Table 2.5.
Output from the initial mixed design ANOVA on trait rating data.
F

p

η2p

Stereotypicality

18.58

<.001

.22

Stereotypicality x Anxiety

2.22

.14

.03

Stereotypicality x Prejudice

1.09

.30

.01

Stereotypicality x Prejudice x
Anxiety

.46

.49

.007

Valence

1.46

.23

.02

Valence x Prejudice

15.87

<.001

.19

Valence x Anxiety

.10

.74

.002

Valence x Anxiety x Prejudice

4.5

.03

.06

Stereotypicality x Valence

.93

.33

.01

Stereotypicality x Valence x
Prejudice

.47

.49

.007

Stereotypicality x Valence x
Anxiety

.27

.60

.004

Stereotypicality x Valence x
Anxiety x Prejudice

1.17

.28

.01

Effect

The difference between these means was significant: t(18) = 2.27, p =.03,
Cohen’s d = .86. In contrast, low-prejudice control participants endorsed positive
traits as being significantly more characteristic of John than negative traits. This
difference was also significant, t(15) = 3.04, p = .008, Cohen’s d = 1.39. For the
anxious participants, no valence x prejudice interaction was observed, F(1, 34) =
2.27, p = .14, η2p = .06. High and low-prejudice participants endorsed positive and
negative traits similarly when anxious.
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Table 2.6. Means and standard deviations (in parentheses) of positive and negative
trait-rating for high and control participants.
Control

Anxious

Trait-Ratings

low-prejudice

high-prejudice

low-prejudice

high-prejudice

positive

22.96 (5.21)

17.70 (5.60)

22.13 (4.83)

20.19 (4.68)

negative

15.15 (5.95)

22.00 (4.37)

19.33 (6.04)

21.19 (4.45)

Discussion
2.6.4

Summary and interpretation of findings

This study investigated whether anxiety increases stereotype activation when
forming impressions of an Australian Aboriginal named John. Participants first saw
a photo then read descriptions of the target while forming an impression of him.
Stereotypes and negative-trait activation was measured, and participants also rated
the impression target on a series of trait adjectives that were semantically related to
the behavioural sentences. Three main predictions were made. The first two
hypotheses were based on the argument that anxiety may increase stereotype
activation. For control participants, it was assumed that stereotypes would be more
active, and therefore have (1) slower colour-naming latencies for stereotypic
compared to counter-stereotypic trials. (2) An anxiety and stereotypicality interaction
was predicted, based on the expectation that anxiety would increase stereotype
activation. A second line of reasoning was given that led to differing hypotheses. (3)
This reasoning led to the prediction of an anxiety, stereotypicality and valence
interaction which might reflect the activation of both stereotypic and negative-trait
constructs. None of these hypotheses were clearly supported. Instead, an anxiety x
stereotypicality x prejudice interaction was observed. When decomposed by anxiety,
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this interaction was due to a significant difference between stereotypic and counterstereotypic masked Stroop means for high prejudice control participants. No
difference was observed between stereotypic and counter-stereotypic masked Stroop
means for high prejudice anxious participants. Low prejudice participants showed no
mean differences on stereotypic compared to counter-stereotypic trials (see Table
2.3), and this pattern was not moderated by anxiety.
Previous research (Macrae et al., 1995; Pendry & Macrae, 1994) suggests
that control participants should have activated their Aboriginal stereotype, but not
the counter-stereotype (Dijksterhuis & van Knippenberg, 1996). In the masked
Stroop, stereotype activation would be evidenced by slower colour-naming latencies
for stereotypic versus counter-stereotypic trials. This was not the case; instead
counter-stereotypes appeared to be more active than stereotypes in high prejudice
control participants. In the masked Stroop data, a stereotypicality x anxiety x
prejudice interaction indicated that stereotype-related activation did vary as a
function of anxiety, but the data did not show the anticipated pattern. Given that
counter-stereotypes were more active than stereotypes, if anxiety increases
stereotype activation then the difference in colour-naming latencies between
stereotypic and counter-stereotypic should be reduced in anxious, high-prejudice
participants. However, there was no difference in stereotypic and counter-stereotypic
colour-naming latencies for anxious, high-prejudice participants. Two explanations
can be evoked to explain these findings: either anxiety increased stereotype
activation or anxiety decreased counter-stereotype activation.
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2.6.5

Reiteration of rationale and acknowledgement of an important
limitation

A logical method of explaining the observed stereotypicality x anxiety x
prejudice interaction is by attempting to link anxiety with certain aspects of
stereotyping, such as activation or use. The emphasis in this experiment has been on
stereotype activation: if anxiety increases stereotyping through stereotype activation,
then anxiety-related increases in stereotype activation should be demonstrable in a
measure of stereotype activation. Furthermore, to be consistent with the arguments
that anxiety increases stereotyping, these differences should reflect either an increase
in stereotype activation or a decrease in counter-stereotype activation, in highcompared to low-anxious participants. There are two possible interpretations for the
masked Stroop data. One explanation is based on the argument that stereotypes are
more active during periods of heightened anxiety. The second explanation relies on
the argument that anxiety reduces counter-stereotype activation. Both explanations
will be considered in this Discussion, however a limitation in the design must first be
acknowledged.
The masked Stroop task was only used to measure stereotype and counterstereotype activation; there was no true baseline condition that represented
participants’ colour naming latencies for completely non-stereotypic trials. Thus, the
experiment does not allow for specific statements about how anxiety modified
stereotype and counter-stereotype activations. To make specific statements, a nonstereotypic baseline condition would be needed as a comparison point. In this
experiment, evidence for anxiety-related changes in activation can only be observed
by comparing stereotypic and counter-stereotypic masked Stroop trials. Arising from
this design, is the limitation that the results are ambivalent about whether anxiety
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increased stereotype activation or decreased counter-stereotype activation. It is
possible that the data are showing an increase in stereotype activation for (high
prejudice) anxious compared to (high prejudice) control participants. It is also
equally possible that the pattern of means observed in the masked Stroop data
represent a decrease in counter-stereotype activation for (high prejudice) anxious
compared to (high prejudice) control participants. It is also possible that anxiety
concurrently altered the activation of both stereotypes and counter-stereotypes. I
should state explicitly that this limitation does not compromise the purpose of this
experiment. Despite this limitation, the pattern of masked Stroop means is consistent
with both interpretations. Given that high prejudice control participant’s colournaming latencies were slower for stereotypic trials compared to counter-stereotypic
trials, a reduction in this difference in high prejudice anxious participants is
consistent with either interpretation. The limitation is just that the data does not
distinguish between the two interpretations.
At its core, this limitation only prevents specific statements about whether
anxiety might be increasing stereotype activation, or decreasing counter-stereotype
activation. The observed means, from the masked Stroop task, are still consistent
with both of these two possibilities, and by extension remain consistent with
arguments that anxiety can influence stereotyping (e.g. Wilder, 1993). In the
following discussion, tentative explanations will be given for both (1) an anxietyrelated increase in stereotype activation, and (2) an anxiety-related decreases in
counter-stereotype activation.
2.6.6

Anxiety might increase stereotype activation

Although there are a number of possible explanations for how state anxiety might
heighten stereotype activation, an associative explanation (Lepore & Brown, 1997; Bower,
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1981) could neatly explain not only this anxiety-activation relationship, but also why this
relationship was only observed for high prejudice participants. There is some evidence to
suggest that, compared to people who report relatively positive attitudes towards racial
outgroups (i.e. low prejudice people), people who report negative attitudes (i.e. high
prejudice people) may have cognitive representations of these outgroups that are
disproportionately negative (Wittenbrink et al., 1997). It is possible that anxious, high
prejudice participants may have experienced heightened stereotype activation as a result of
anxiety facilitating the activation of negative stereotype content. This idea shares similarities
with Bower’s (1980) model of mood congruent memory. Bower argues that the affective
characteristics of information (e.g. valence) are associated with cognitive structures that, in
part, represent a given emotional state (e.g. anxiety). These emotional structures become
active when the relevant mood state recurs, the consequence of which is the activation of
associated information. With respect to the current data, it may be the case that high
prejudice participants have more, or stronger, negative stereotypic associations. When
anxious, these participants may have experienced the activation of cognitive structures
associated with anxiety, which may then have primed negative stereotypic associations thus
increasing stereotype activation.

2.6.7

Anxiety may have decreased counter-stereotype activation

The masked Stroop data can be taken as evidence that anxiety increases
stereotype activation, but as pointed out in the General Introduction there is limited
evidence that anxiety increases stereotype activation. An alternative, and perhaps
stronger, argument can be made that anxiety may have reduced the activation of
counter-stereotypic traits. This argument can also provide insight into why counterstereotypes appeared to be more active than stereotypes in control participants.
A number of papers report that individuals show improved processing for
behavioural information about a target that is incongruent with the individual’s prior
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expectations about the target (Bargh & Thein, 1985; Hastie & Kumar, 1979; Srull,
Lichtenstein & Rothbart, 1985). Similar findings have been found for stereotypic
expectancies. People report impressions that are more counter-stereotypic, than
stereotypic, when processing demands are low, but more stereotypic impressions
when cognitively burdened (Dijksterhuis & van Knippenberg, 1995; Macrae et al.,
1993). Stereotypes provide an expectancy that, when active, allows for counterstereotypic traits to be treated as unexpected information by the cognitive system.
This is presumably accompanied by the activation of counter-stereotypic traits
during the operation of impression formation processes. When cognitive burden is
low, people can dedicate cognitive resources to understanding and integrating
unexpected traits.
Increased activation of a social construct is an important condition for its
application in impression-formation (Higgins et al., 1977). In their model of person
memory, Srull and Wyer (1989) argue that when individuals encounter information
that is inconsistent with their expectations they engage in effortful processing in
order to resolve and understand this information. It cannot be the case that highprejudice control participants exerted more effort to understand counter-stereotypic
traits without also activating counter-stereotypes to some degree. Probe words in the
masked Stroop were not implied by the behavioural sentences but instead were
reflective of the counter-stereotype. The findings can be taken to suggest that high
prejudice control participants activated counter-stereotypes, and that high prejudice
participants in the anxious group did not activate counter-stereotypes to the same
degree as high prejudice control participants.
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2.6.8

Possible conditions for counter-stereotype activation

During passive person perception, in the absence of an impression-formation
goal, access to counter-stereotypes can be inhibited (Dijksterhuis & van
Knippenberg, 1996; Macrae et al., 1995). One important condition for the activation
of counter-stereotypes may be that social perceivers must be pursuing an impressiongoal. A second condition seems to be that people must have the processing capacity
to resolve counter-stereotypic traits that are inconsistent with a stereotypic
expectancy. For this to be a viable explanation, however, it must be assumed that
counter-stereotype activation is more likely (or are stronger) during impression
formation, for a target person who can be stereotyped. High prejudice, anxious
participants were unable to efficiently engage incongruency-resolution processes and
did not display the subsequent counter-stereotypic activations.
2.6.9

Possibility of counter-stereotype suppression

An alternative explanation for the masked Stroop data can be derived from
the thought suppression literature (Wegner, Carter, Schneider & White, 1987;
Wegner, 1994). People often fail at attempts to prevent a particular thought from
protruding into awareness. Wegner (1994) proposes that when trying to avoid a
thought, two processes are involved. One is an effortful operating process that draws
distracting information into awareness that is unrelated to the undesired thought. The
other is an automatic monitoring process that scans for the to-be-avoided thought.
The automatic monitor is argued to have the ironic effect of increasing accessibility
to the undesired thought. Given sufficient processing capacity, the operating process
compensates for this hyper-accessibility by securing distracting thoughts. Under
load, the operating process is disrupted but the automatic monitor is not. When
capacity is limited, a person is more likely to think the forbidden thought than under
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baseline conditions in which there is no goal to avoid the thought. Given that anxiety
has been shown to disrupt effortful processing (Darke, 1988; Hope et al, 1990),
anxious people may not be able to effectively engage their operating process when
attempting thought suppression.
When motivated to do so, people are capable of controlling the effects of
cognitive constructs, like stereotypes, on responses and judgments by reducing the
accessibility of the information represented in these constructs (Macrae,
Bodenhausen, Milne & Jetten, 1994; Macrae, Bodenhausen, Milne & Wheeler,
1996). An important characteristic of Wegner’s (1994) dual process
conceptualization of thought suppression is that, when the operating process is
discontinued, the automatic monitor can lead to a rebound for suppressed
information. Rebound describes a subsequent period of heightened activation that
can occur for information that was previously suppressed. When active suppression
is discontinued, and the operating process is terminated, the suppressed thought is
especially likely to be on one’s mind. This effect has been dubbed rebound, and has
also been demonstrated to follow periods of stereotype suppression (e.g. Macrae et
al., 1994). When people attempt to suppress the influence of stereotypes, stereotype
activation can be increased when suppression ends.
In the current design, the stereotype x anxiety effects observed for high
prejudice participants could be explained by suppression and rebound mechanisms
that are disrupted by anxiety, operating on counter-stereotypes. However, a counterstereotype suppression interpretation requires two assumptions be made. It must be
assumed that people can suppress, and experience rebound, for counter-stereotypic
information. It must also be assumed that high prejudice participants were motivated
to suppress counter-stereotypes while forming impressions (i.e. during the
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behavioural sentence task). After the behavioural sentences, suppression would cease
and a counter-stereotype rebound would occur, which would be detectable as
heightened activation for counter-stereotypic information following the behavioural
sentences. As the masked Stroop was administered after participants had formed
impressions, the slower colour-naming latency mean for counter-stereotypic,
compared to stereotypic, trials could reflect a counter-stereotype rebound.
A property of anxiety is that it can disrupt cognitively effortful processes,
such as stereotype suppression (Darke, 1988; Hope et al., 1990). For counterstereotype suppression and the subsequent rebound effect to occur, participants
presumably would have to exert cognitive effort to suppress counter-stereotypes. The
absence of a significant difference between stereotypic and counter-stereotypic
masked Stroop means for high prejudice anxious participants may have resulted
because their heightened anxiety prevented them from effectively suppressing
counter-stereotypes during the behavioural sentences. Without effective suppression,
counter-stereotype rebound should not occur.
In section 2.7.2 of this Discussion, it was acknowledged that, by comparing
means from stereotypic and counter-stereotypic masked Stroop trials, no specific
statements can be made as to whether stereotype or counter-stereotype activation is
changing as a function of anxiety. As such, the counter-stereotype suppression
explanation provided here is speculative, and serves only to provide some theoretical
context to guide the progression of this thesis, and to provide a possible framework
to guide any future research that may emerge from this thesis. The idea of counterstereotype rebound is explored further in Studies 2 and 3.
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2.6.1

Trait-ratings are inconsistent with Curtis & Locke (2005; 2007)
When we encounter a person who has features that allow us to categorize

them as belonging to a particular social group, we often rapidly and inadvertently
activate a relevant stereotype (Macrae et al., 1995; Pendry & Macrae, 1994). When
passively observing a stereotypic target, active stereotype can confer processing
benefits for stereotypic characteristics exhibited by the target. When intentionally
forming impressions, active stereotypes potentially aid the integration of stereotypic
information. However, the patterns of activation, observed in the masked Stroop
task, were not reflected in the trait ratings. Regardless of which interpretation better
explains the activation changes that occurred as a function of anxiety, they did lead
to similar patterns of use in the trait ratings. Instead, high-prejudice control
participants rated negative traits as being more characteristic of John than positive
traits, whereas low-prejudice and control participants rated positive traits more
characteristic than negative traits. This pattern was not observed in anxious
participants; positive and negative traits were rated as being similarly characteristic
of John, regardless of prejudice.
The trait rating data is clearly inconsistent with the mood-congruency effects
predicted by Bower’s (1981) model. In this study there was no evidence of anxietyrelated activation or application of negative trait information (or stereotypes) during
impression-formation, a finding that is also inconsistent with Curtis and Locke
(2005, 2007). Instead, anxiety seemed to interfere with prejudice-based explicit
evaluations of the target, which were based on trait valence rather than trait
stereotypicality. Given this unexpected pattern, I will postpone an attempt to explain
this pattern until it is shown to be replicable.
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2.6.2

Other Limitations

Another methodological limitation, regarding the instructions given to
participants, must also be acknowledged. Participants were asked to both ‘memorize
and form an impression of John’ while reading the behavioural sentences. Several
studies have shown that when given the goal to use behavioural information about a
target to form an impression of that target, participants will recall more behavioural
information from a task than when asked to simply memorize the same behavioural
information (Hamilton, Katz & Leirer, 1980; Bargh & Thein, 1985; Hastie & Park,
1986). A common understanding of this phenomena is that when forming an
impression individuals will integrate behavioural information to a greater degree
than those attempting to memorize the information, and as a result will form a
greater number of associative connections between each piece of information (Bargh
& Thein, 1985; Hastie & Park, 1986).
The combined memorization-impression-goal given to participants in this
study creates a number of problems. For example, different patterns of activation
may occur when memorizing traits compared to when using traits to form an
impression. It is not known whether one goal is preferential over the other.
Alternatively, participants might combine strategies from each goal, integrating the
information into a coherent impression while applying strategies more commonly
associated with memorization, such as rehearsal.
Although it is potentially important that stereotypicality by anxiety effects
occurred only for high prejudice participants. The instruction limitation must be
addressed before explanations are given for why prejudice might moderate the
potential relationship between stereotype-related activation and anxiety. The
instruction limitation is addressed in Study 2, and an explanation for why prejudice
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moderated the anxiety by stereotypicality interaction in this study is considered in
the Discussion section of Study 2 (Chapter 3).
2.6.3

Summary

The current study provided preliminary evidence that anxiety can moderate
stereotype-related activations. Despite the apparent limitations of the current study,
the instruction confound does provide clear direction for this project. The next
obvious step is to explore the potentially confounding effects of the mixed
instruction by repeating this paradigm with separate impression and memorization
instructions.
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3
3.1

Study 2: Temporary anxiety decreases counter-stereotype activation during
impression-formation, but not memorization, of a stereotypical person.
Introduction
Study 2 has two purposes. The first is to disentangle the effects of

memorization and impression formation by introducing separate conditions for each
instruction type. In Study 1, the instruction given to participants asked them both to
memorize sentences and use them to form impressions. Research has shown that
these two instructions lead to different processing strategies when learning traitinformation (e.g. Hamilton, Katz & Leirer, 1980; Chartrand & Bargh, 1996), such
that the instructions may be associated with different patterns of counter-stereotype
activation. The second purpose is to determine whether the masked Stroop findings
observed in Study 1 are replicable. Specifically, Study 2 will determine whether
counter-stereotypes are more active in low compared to anxious participants and
whether or not prejudice moderates this relationship.
3.2

Stereotyping control by effortful-inhibition or stereotype-incompatible
goal pursuit
While there is evidence to support the idea that stereotypes are rapidly and

effortlessly activated (Locke et al., 1994; Macrae et al., 1994), more recent evidence
has shown that processing goals can influence how stereotypes are activated
(Moskowitz & Ignarri, 2009; Moskowitz & Li, 2011). Across several impressionformation studies, Moskowitz and colleagues have demonstrated that priming a goal
to be egalitarian may preclude the activation of the predominantly negative (Devine,
1989) Black American stereotype (Sassenberg & Moskowitz, 2005; Moskowitz &
Li, 2011). When motivated to respond in ways that emphasize equity and fairness,
stereotype activation was not only reduced, it was inhibited below baseline levels.
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Thus, one property of goals is that they can regulate construct activation (Moskowitz
& Li, 2011).
It has been shown that impression-goals can facilitate the use of categorical
information (Chartrand & Bargh, 1996). In instances where the target is of no
consequence to the perceiver, categorical information may suffice as a source of
information about that person (Depret & Fiske, 1999). However, when a social
perceiver is motivated to process a target person in greater detail, stereotypes may be
controlled, and play a diminished role in social judgement (Pendry & Macrae, 1994).
In the absence of such motivation, the cognitive miser (Fiske & Taylor, 1991)
conceptualization of person perception may hold true and stereotypes may influences
social judgement and impression formation. However, when the social (or
experimental) context demands more detailed impression-formation, an impressiongoal may heighten counter-stereotype activation to aid incongruency-resolution
processes (Srull et al., 1985).
3.3

Impression versus memorization goals in person perception
The cognitive consequences of impression- versus memorization-goal pursuit

have been extensively investigated (Srull, 1981; Srull, et al., 1985; Hamilton et al.,
1980; Chartrand & Bargh, 1996). In contrast to memorization, impression-formation
leads to better overall recall for behavioural information about a target person. Srull
(1981) argues that impression-formation leads to a more integrative style of
information processing, which produces a more cohesive person representation
containing a greater number of associations between learned traits. The increased
number of associations between traits is thought to aid retrieval, thus increasing the
likelihood that a person will be able to later recall this information.
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Our expectations of a target person can moderate how we process the
attributes they display. However, this seems to be true only when pursuing an
impression-goal, but not when trying to simply memorize information about a target
(Hamilton et al., 1980; Srull et al., 1985; Chartrand & Bargh, 1996). For example, a
social perceiver may hold expectation about certain traits a person may have. If you
are told that Gregory is an honest person, you would expect him to behave honestly
(Bargh & Thein, 1985). People show enhanced memory for information that is
congruent with a prior expectancy, compared to information that is unrelated to the
expectancy. Less intuitively, memory for information that is unexpected is enhanced
precisely because it is unexpected. Thus, if you expect Gregory to be an honest
person, for example, you will be especially likely to remember him stealing from the
church collection-basket.
To explain this curious pattern, Srull (1981) proposed that when people’s
impression-formation is guided by an expectancy, a perceiver will attempt to
effortfully resolve unexpected information with other target information that is
relevant to that expectancy. That is, when Gregory displays dishonest behaviour, a
perceiver will consider his dishonest behaviours in conjunction with both honest and
dishonest behaviours they have observed (Bargh & Thein, 1985). The theoretical
outcome of these proposed resolution processes is that more associations are formed
between unexpected (dishonest-trait) information and expected (honest-trait)
information, and other unexpected-trait information (Srull, 1981; Srull et al., 1985).
Thus, more associations lead to unexpected information housed within a person
representation that is constructed during impression-formation. The greater the
number of associations leading to a trait the more likely, the trait will be accessible
during retrieval.
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Stereotypes contain information about how we expect an exemplar to behave.
Unsurprisingly then, expectancy effects also occur when forming impressions of
stereotypical targets who display counter-stereotypic traits (Macrae et al., 1993;
Heider et al., 2007). That is, there is evidence that fits with the idea that a stereotype
can provide expectations about how a person should behave, and counter-stereotypic
traits can be treated as unexpected. So far, the lion’s share of evidence for Srull and
Wyer's (1989) proposed expectancy resolution process has been recall or impression
data. There is limited direct evidence for incongruency-resolution (e.g. Wigboldus et
al., 2003). It is expected that incongruency-resolution would increase the activation
of trait-constructs that contain traits that are counter to an expectancy. However, it is
also assumed that for this to occur, a construct representing the expected trait
construct must also be activated. That is, in the impression-formation task, it is
assumed that people must activate their stereotypes for counter-stereotypic traits to
be identified as unexpected. When this occurs, more processing may be devoted to
counter-stereotypes and as a result counter-stereotypes may be activated to a greater
degree than stereotypes. Although, exactly how counter-stereotypes may come to be
more active than stereotypes remains to be seen.
3.4

Direct evidence for incongruency-resolution
In Study 1, evidence consistent with incongruency-resolution was observed

in low anxious, control participants, who showed slower colour-naming latencies for
counter-stereotypic versus stereotypic masked Stroop trials. This pattern was
significant only for high-prejudice participants. However, because the masked
Stroop probes were not systematically related to the trait implied by each
behavioural sentence, control participants seemed to be activating a broader counterstereotype, and not just memory representations traits implied by the sentences.
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Colour-naming latencies did not simply represent heightened access for those
counter-stereotypic traits learned and integrated into person representations during
impression-formation.
In Study 1, it was suggested that counter-stereotype knowledge structures
share a similar property to that of stereotypes in that they facilitate the processing of
semantically congruent information. Thus, a counter-stereotype may have been
activated to facilitate the processing of traits implied by counter-stereotypic
sentences. Additional support for this process was observed in anxious, highprejudice participants who did not display heightened accessibility for counterstereotypes. It is commonly believed that anxiety reduces cognitive capacity, such
that performance is impaired on tasks that require effort (Darke, 1988; Eysenck et
al., 2007; Hope et al., 1991). As incongruency-resolution is thought to be effortful, a
possible interpretation of this data is that highly-anxious participants could not
properly engage incongruency-resolution and thus did not activated counterstereotypes to same degree as control participants.
3.5

An alternative counter-stereotype suppression account
An alternative interpretation of these findings can be derived from the

stereotyping suppression literature. Low anxious, control participants may have been
suppressing counter-stereotypic activations while forming impression of John. As
mentioned previously, when people are aware that a construct is biasing their
responses, they can attempt to control the bias if motivated to do so (Lepore &
Brown, 2002; Wyer et al., 1998). However, this requires sufficient processing
capacity to occur. Wegner (1994) argues that, when attempting to avoid information,
two processes are necessary. One is an effortless automatic monitor that scans for the
to-be-avoided information. The second is an effortful operating process which pulls
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distracting information, or information that is desired (Wegner & Erber, 1992), into
awareness. The automatic monitor is argued to have the ironic effect of increasing
accessibility to the undesired information. However, when functioning efficiently,
the operating process compensates for the hyper-accessibility of undesired
information by securing distracting information and bringing it into awareness.
A quirk associated with the suppression of a construct or thought is that after
the period of control has ceased, the construct over which control was being exerted
tends go through a detectable period of heightened accessibility. When the operating
process ceases, the hyper-accessibility for the to-be-avoided information lingers.
This phenomenon has become known as a rebound effect (Wegner & Erber, 1992;
Wegner, 1994). Paradoxically, attempts to control the influence of construct
activation on impression-formation could potentially backfire, with subsequent
rebound activations that might lead to impressions that are assimilated toward the
construct.
If we assume that participants in Study 1 were attempting to control counterstereotypes, then a counter-stereotype rebound explanation offers a possible
alternative explanation for the masked Stroop data. In this conceptualization, the
operating process brings stereotypic information to the fore, facilitating the
processing of stereotypic traits. During impression-formation, the automatic monitor
scans for the undesired counter-stereotypic information, unintentionally increasing
the activation of counter stereotypes. After the behavioural sentence task finishes,
when impression-formation has ended, the operating system subsides and counterstereotypes become hyper-accessible. Thus, counter-stereotypes would be more
accessible following the behavioural sentence task.
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A counter-stereotype rebound effect is predicated on the idea that control
participants effortfully suppressed counter-stereotypes. The ability to reduce
activation has been shown to depend on cognitive capacity (Pendry & Macrae, 1994;
Macrae et al., 1999; Gilbert & Hixon, 1991), so it is assumed that counter-stereotype
suppression, if it exists, would also require processing resources. There is some
evidence for counter-stereotype rebound effects following stereotype suppression
(Galinsky & Moskowitz, 2007). However, to my knowledge, there has been no
direct attempt to examine this in the literature to date.
When we consider how anxiety should affect the suppression processes
described, this explanation begins to break down. Anxiety ought to disrupt the
effortful operating process, but not the automatic monitor. Based on the assumption
that stereotypic impressions are the aim, this should impair people’s ability to
retrieve distracting (stereotypic or stereotype-irrelevant) information into awareness.
After a period of attempted suppression, people should still experience heightened
access to counter-stereotypes as anxiety should not bother the automatic monitoring
process. This was not the case in the previous study; anxious participants’
stereotypes and counter-stereotypes were similarly active. Nevertheless, the
possibility of counter-stereotype suppression was revisited in this study.
3.6

Study 2: Overview
Although there are obvious differences between the incongruency-resolution

and counter-stereotype suppression explanations with respect to the mechanisms
involved, both require the presence of an active impression-goal. As noted, whether
participants are instructed to memorize behaviours or use them to form an
impression will determine how target information is organized in memory. Given
that stereotypes afford information about how a target could be expected to behave,
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and that person representations are more likely to be influenced by expectancies
while pursuing an impression-goal than when memorizing behavioural information,
the findings of the previous study are confounded. As participants were instructed to
both form an impression and memorize the behavioural sentences, the differential
effects of each of these processing goals cannot be separated. Participants may have
elected one goal over the other, or may have used strategies associated with both
goals.
The primary aim of the current study was to determine whether the masked
Stroop data observed in Study 1 would be replicated in an impression-formation, but
not a memorization condition. A secondary aim was to determine whether the
incongruency-resolution or counter-stereotype suppression explanation better
characterizes the cognitive events occurring in the impression task. Participants were
assigned to either an anxious or control (i.e., low-anxious) condition. Half of the
participants in each condition were instructed to form impressions of the target
during the behavioural sentence task, and half were instructed simply to memorize
the sentences. After this, all participants completed a masked Stroop task design to
measure stereotype-related activations. Next, participants reported impressions of the
target by rating how well a series of adjectives characterised him. Finally, self-report
measures of state and trait anxiety were collected, along with a measure of explicit
prejudice towards Australian Aboriginals.
As previous research has suggested, social constructs can provide the prior
expectancies necessary for incongruency-resolution during impression-formation but
not memorization of behavioural information (Hamilton et al., 1980; Srull, 1981;
Srull et al., 1985). It is anticipated that stereotype effects predicted by either
framework will only be observable for those participants instructed to form
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impressions of the target, but not those who are asked to memorize the behavioural
sentences. As the emphasis here is on replication, the design is almost identical to
that of the previous study, except that participants were given an impression- or
memorization- goal during the behavioural sentence task.
3.6.1

Hypotheses

It is expected (a) that an interaction between anxiety, instruction and
stereotypicality will be observed in the masked Stroop data. Both the incongruencyresolution and counter-stereotype suppression arguments predict that control
participants, who form impressions, will exhibit slower colour-naming latencies on
counter-stereotypic compared to stereotypic trials. (b) In anxious impression
participants, support for the incongruency-resolution account would be evidenced by
similar colour-naming latencies for stereotypic and counter-stereotypic trials. Note,
these effects are not expected to occur in the memorization condition, because
incongruency resolution processes should not be operating. Support for the rebound
account would be evidenced by (c) significantly slower colour-naming latencies for
counter-stereotypic compared to stereotypic trials. If activation informs impressions,
then trait-rating effects should mirror the masked Stroop data. A measure of explicit
prejudice was included to determine whether the patterns of data observed in Study
1would replicate in either the impression or memorization conditions.
3.7

Method
3.7.1

Design

The masked Stroop and trait-rating tasks were 2 (anxiety: control vs anxious)
x 2 (instruction: memorize vs impression-formation) x 2 (valence: positive vs
negative) x 2 (stereotypicality: stereotypic vs counter-stereotypic) x (prejudice: high
vs low) mixed design, with anxiety, instruction and prejudice as a between-groups
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factor and valence, stereotypicality as within-groups factors. Dependent data were
Stroop colour-naming latencies and summed trait ratings, respectively.
3.7.2

Participants

Ninety four undergraduate psychology students at the University of Western
Australia participated for course credit. As in Study 1, given the linguistic nature of
the measures and the cultural specificity of the Australian Aboriginal stereotype
participants, were required to speak English as a first language and to have lived in
Australia for longer than five years. The sample included 26 males and 68 females.
The mean age was M = 19.98 (SD = 6.79).
3.7.3

Apparatus

Anxiety induction. The anxiety induction was identical to that used in Study
1. An anagram puzzle task was used to induce incidental anxiety. All participants
completed the anagram task regardless of mood condition. Participants were
presented with jumbled English words and were required to record the correct
translation on a record sheet. Record sheets contain 12 numbered lines. Each
anagram was presented on a computer screen for 20 seconds and there were no intertrial intervals. Twelve anagrams were presented in total. Only half of the anagrams
were solvable, thus poor performance was ensured.
Low anxious participants were warned that the anagrams were designed to be
difficult, that most people solve only one or two and to try their best, but not to feel
discouraged if they could not solve any of the anagrams. Participants in the anxiety
condition, however, were informed that the anagram task is generally considered
easy for a university student and that they would be filmed if they happened to
perform poorly. Thus participants in the anxiety group were informed that their
performance was poor (regardless of actual performance) and that they would
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perform the task again later during which they would be filmed. Anxiety group
participants were also told that the footage will be shown to future participants as an
example of poor performance on the anagram task.
Instruction Manipulation. Participants were randomly assigned to receive
either the memorization or impression-formation instruction before the behavioural
sentences. Once the experimenter had described the behavioural sentence task
participants were given one of two instructions. For the memorization instruction,
they were told: “Try to memorize as many of the behavioural sentences as possible”.
For the impression-formation instruction, participants were told: “For each sentence,
decide in your head whether the sentence describes John from the photograph. The
point of this task is to form an impression of him”. For both instructions, participants
were additionally told that they would need information from the sentences in
another task they would be performing in a few minutes. This additional instruction
was included to encourage the use of the given instruction.
Behavioural Sentences. Participants were first presented with a photo of the
stereotypical target (a middle-aged male Australian Aboriginal named John; see
Appendix E) for 10sec. Next, 20 behavioural sentences were presented serially. Four
different behavioural sentence types were presented; describing stereotypic positive,
stereotypic negative, counter-stereotypic positive and counter-stereotypic negative
behaviours. Each of the sentences described a particular word from the trait-rating
stimuli list (e.g. ‘He is not always law abiding’, ‘criminal’). Five sentences were
presented for each of the four types (see Study 1, Table 1) and presentation order
was randomized. Each sentence was displayed for 10sec and there were no inter-trial
intervals. Participants were not required to make any responses during this task.
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Masked Stroop. The masked Stroop task in the current study was identical to
that used in Study 1. Each Stroop trial began with the presentation of a fixation
stimuli of five white addition characters (e.g. +++++) for 1000ms followed by an
inter-stimulus interval of 240ms. Next, a trait-word was displayed for 20ms (see
Appendix H). This brief presentation time was used so that participants were
unaware of the semantic content of the trait words. Trait-words were randomly
selected, without replacement, from the previously described list of 28 words and all
were capitalized. Immediately following the trait-word presentation a mask stimulus
was presented until participants made their response. The masks were letter-strings,
composed of vowels with diacritic marks (e.g. äëââèïä). A 1000ms inter-trial interval
separated each presentation. Participants made verbal responses and a collared
microphone was used to record voice onset. Colour-naming latencies were the
latency, in ms, between the onset of the mask and voice onset.
Trait-Word Ratings. To measure the use of stereotype- and valence-related
traits during impression-formation processes, participants rated trait words
semantically related to the behavioural sentences. Twenty adjectives were presented
on a rating form (see Study 1, Table 1); five for each word-type. These trait
adjectives were not used as probes in the masked Stroop task. Participants were
instructed to rate these adjectives based on ‘how well each word characterizes John’.
Responses were made on a 7-pt Likert scale, from ‘not-characteristic-at-all’ to
‘extremely characteristic’. Ratings were summed for each of the four word types,
giving four values.
AAS/MRS-A Combined Form. As a measure of explicit prejudice towards
Australian Aboriginals, participants completed a scale containing items from the
Attitudes towards Aboriginals scale (Walker, 1994; AAS) and the Australian version
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of the Modern Racism Scale (Augustinos et al., 1994; MRS-A). The combined form
was administered both for consistency across studies and to determine whether the
MRS-A would continue show no interactions with the other factors. Participants read
statements from each scale and rated agreement on a 5-pt Likert scale, from
‘Strongly Agree’ to ‘Strongly Disagree’. The AAS items occurred first, followed by
MRS-A items. Items from each measure were summed, giving two separate explicit
prejudice estimates.
State-Trait Anxiety Inventory (STAI). Both the state and trait subscales of
the STAI (Spielberger et al., 1983) were completed by participants. Both forms were
administered for consistency across studies.
Recall Task. A free recall measure was again included to determine whether
anxiety had any differential effects learning during the behavioural sentences.
Several studies have suggested that anxiety decreases memory performance (Meuller
et al., 1979; Ciarrochi & Forgas, 1999). Participants were given a lined sheet of
paper and were asked to recall as many of the behavioural sentences, that they had
seen earlier, as possible. They were instructed to try to write down the sentences as
close to verbatim as possible but that, when they could no longer remember full
sentences, key-words would suffice. Participants were given two minutes to perform
this task. Total recall scores were used to check that anxious participants devoted
comparable levels of attention and processing to the behavioural sentences as did
control participants.
3.7.4

Procedure

Participants were first given an information sheet containing vague
information about the nature of the experiment and those in the anxiety condition
were warned that they may be filmed based on their performance of the anagram
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task. Anagrams were displayed on a computer screen and participants attempted to
solve them on a lined sheet. For participants in the high anxiety condition, the
experimenter briefly checked their anagram performance and informed them that
they would need to complete a second set of anagrams, of equal difficulty, whilst
being filmed. Participants in the high anxiety condition were informed that they
would only be filmed during the second anagram task. The instruction manipulation
was incorporated into the instructions for the behavioural sentences, where
participants were told either to memorize the sentences or use them to form
impression of the target. The behavioural sentences, including the photo of the
target, were administered via computer. Next, the Masked Stroop was administered.
The experimenter was present during this task to monitor errors. After this,
participants were given a booklet containing the trait-rating form, AAS/MRS-A
combined form, and state and trait anxiety subscales. The trait-rating form was the
first measure in all booklets, however, the order of the AAS/MRS-A combined form
and state and trait subscales were randomized across booklets. Finally, participants
performed the recall task and then were thoroughly de-briefed.
3.8

Results
3.8.1

Data screening and manipulation checks

Data Screening. All data were sufficiently normally distributed for both the
masked Stroop and trait-rating data. Outliers were defined as participant scores
associated with z-scores greater than 3.29 (Tabachnik & Fidell, 2007). Using this
criteria one outlier was removed from the masked Stroop data. Another participant,
who had previously experienced a stroke, was also excluded from the analysis. The
final sample size was N = 92. Median reaction times were used in the masked Stroop
analysis.
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Prejudice. A median split of all AAS scores was performed to define high
and low explicit prejudice. The high-prejudice group (M = 29.25, SD = 4.73)
contained slightly less than half of the overall sample, n = 45. The low-prejudice (M
= 16.80, SD = 3.37) group contained a comparable number of participants, n = 47.
Anxiety manipulation check. To check that the anxiety manipulation had
been successful, a one-way ANOVA was performed on state anxiety scores. State
anxiety scores were higher in the anxiety condition (M = 40.16, SD = 10.81)
compared to the control condition (M = 34.51, SD = 8.94) and this mean difference
was statistically significant, F(1, 91) = 7.58, p = .007. The anxiety manipulation
appeared successful. Additionally, no difference for AAS prejudice scores was
observed between the anxious (M = 23.27, SD = 6.53) and control participants (M =
23.06, SD = 8.47), F(1, 90) = .01, p = .89; high and low-prejudice individuals were
approximately evenly distributed across the high-anxiety and control conditions.
Instruction manipulation check. Recall data provided a means of confirming
that participants were actually following either the impression-formation or
memorization instructions. In contrast to memorization, when forming impressions
people tend to exhibit greater recall for behavioural information about the target. A 2
(anxiety: high vs control) x 2 (instruction: memorize vs impression-formation)
between groups ANOVA was performed on recall scores. Only the main effect of
instruction was significant; F(1, 89) = 5.02, p = .02. Participants who memorized
sentences recalled significantly more behavioural information about the target (M =
8.06, SD = 1.69) than those who formed impressions (M = 7.27, SD = 1.69). No
significant anxiety main effect, F(1, 89) = .007, p = .93, or anxiety x instruction
interaction, F(1, 99) = .07, p = .78, was observed.
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Thus, the instruction manipulation produced different outcomes. However,
the pattern of means was the reverse of what expected. Based on the argument that
people who form impressions establish more associations to expectancy-relevant
traits stored in their person representations, it was expected that recall would be
greater for participants who formed impressions. This is not problematic however, as
the masked Stroop task measures overall stereotype and counter-stereotype
activation, and not the activation of the specific traits implied by the behavioural
sentences. This reversed pattern does not prevent the following analyses. See the
Discussion, in this chapter, for an explanation of this unusual pattern of recall.
3.8.2

Memorization versus impression-formation goals and stereotype
activation

Of importance was whether counter-stereotypes were more active than
stereotypes for participants who formed impressions, and whether anxiety reduced
this counter-stereotype activation. A 2 (anxiety: high vs control) x 2 (instruction:
memorize vs impression-formation) x 2 (valence: positive vs negative) x 2
(stereotypicality: stereotypic vs counter-stereotypic) x 2 (prejudice: high vs low)
mixed design ANOVA was performed to test this hypothesis. Firstly, no main effect
of stereotype was observed, F(1, 84) = .32, p = .56, η2p = .004. In addition, the
anxiety x instruction x stereotypicality x prejudice interaction was not significant,
F(1, 84) = .0002, p = .99. The specific masked Stroop findings from Study 1 were
not replicated. However, as predicted by hypothesis (a), a marginally significant
anxiety x instruction x stereotypicality interaction was observed, F(1, 84) = 3.46, p =
.06, η2p = .04. Instruction did not contribute to any other interactions. All effects are
summarized in Table 3.1
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Table 3.1
Output from the initial mixed design ANOVA on masked Stroop data.

Effect

F

p

η2p

Stereotypicality

.32

.56

.004

Stereotypicality x
Anxiety

.99

.32

.01

Stereotypicality x
Instruction

.08

.76

.001

Stereotypicality x
Prejudice

.27

.59

.003

Stereotypicality x
Anxiety x
Instruction

3.46

.06

.04

Stereotypicality x
Anxiety x
Prejudice

2.83

.09

.03

Stereotypicality x
Instruction x
Prejudice

.72

.39

.009

Stereotypicality x
Anxiety x
Instruction x
Prejudice

<.001

.98

<.001

Valence

.05

.81

.001

Valence x Anxiety

.25

.61

.003

Valence x
Instruction

.11

.73

.001

Valence x
Prejudice

.40

.52

.005

Valence x Anxiety
x Instruction

.09

.75

.001

Valence x Anxiety
x Prejudice

.02

86

<.001

Valence x
Instruction x
Prejudice

.85

.35

.01

Valence x Anxiety
x Instruction x
Prejudice

1.15

.28

.01

Stereotypicality x
Valence

.04

.82

.001
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Stereotypicality x
Valence x Anxiety

.43

.51

.005

Stereotypicality x
Valence x
Instruction

.93

.33

.01

Stereotypicality x
Valence x
Prejudice

.28

.59

.003

Stereotypicality x
Valence x Anxiety
x Instruction

.58

.44

.007

Stereotypicality x
Valence x Anxiety
x Prejudice

4.01

.04

.04

Stereotypicality x
Valence x
Instruction x
Prejudice

.10

.75

.001

Stereotypicality x
Valence x Anxiety
x Instruction x
Prejudice

.51

.47

.006

Considering that expectancy effects should not occur when individuals
pursue a memorization goal, separate 2 (anxiety: high vs control) x (stereotypicality:
stereotypic vs counter-stereotypic) mixed design ANOVAs were conducted on
memorization and impression-formation data. An anxiety x stereotype interaction
was anticipated for the impression group, but not for the memorization group. As
expected, a significant stereotypicality x anxiety interaction occurred in the
impression condition, F(1, 46) = 4.29, p = .04, η2p = .08, but not in the memorization
condition, F(1, 43) = .31, p = .57, η2p = .007. No significant stereotypicality main
effects were observed for either the memorization group, F(1, 43) = .019, p = .89, η2p
<.001, or the impression group, F(1, 46) = .04, p = .84, η2p = .001.
Control impression participants had numerically larger colour-naming
latency means for counter-stereotypic (M = 473ms, SD = 57ms) compared to
stereotypic (M = 467ms, SD = 58ms) trials. This difference approached significance,
F (1, 24) = 3.65, p = .09, η2p = .11. Anxious impression participants showed no
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differences in activation for stereotypic (M = 488ms, SD = 47ms), compared to
counter-stereotypic (M = 484ms, SD = 49ms) trials, F (1, 22) = 1.47, p = .23, η2p =
.06. These findings support hypothesis (b) but not (c). The masked Stroop data is
consistent with the incongruency-resolution explanation.
3.8.3

Memorization and impression-formation goals and trait ratings

Given that heightened construct activation has been linked to increased
construct application (Higgins et al., 1977), ratings may be preferentially stereotypic
for impression participants who were anxious. That is, ratings may more stereotypic
than counter-stereotypic for anxious impression participants than for anxiousimpression participants. If so, an anxiety x instruction x stereotypicality interaction
should occur in the trait ratings. A 2 (anxiety: high vs control) x 2 (instruction:
memorize vs impression-formation) x 2 (valence: positive vs negative) x 2
(stereotypicality: stereotypic vs counter-stereotypic) x (prejudice: high vs low)
mixed-design ANOVA was performed on trait-rating data. The predicted interaction
was not significant, F(1, 79) = .18, p = .66, η2p = .002.
However, an instruction x stereotypicality interaction was observed, F(1, 79)
= 8.70, p = .004, η2p = .09. Participants who formed an impression of the target rated
him as being more stereotypic (M = 20.80, SD = 3.07) than counter-stereotypic (M =
19.28, SD = 3.80); t(43) = 3.41, p <.001, Cohen’s d = .44. Those who memorized
sentences reported similar stereotypic (M = 24.61, SD = 3.20) and counterstereotypic ratings (M = 24.86, SD = 3.01); t(43) = .61, p = .54, Cohen’s d = .08.
Like Study 1, the trait-ratings did not reflect the patterns of activation observed in
the masked Stroop.
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3.9

Discussion
3.9.1

Summary and interpretation of findings

This study investigated whether low anxious people activate counterstereotypes during stereotype-based impression-formation and whether anxiety
reduces counter-stereotype activation. These effects were expected when participants
formed impressions but not when they memorized target traits. Participants formed
impressions with, or memorized a set of, behavioural sentences that described an
Australian Aboriginal impression target. After this they completed a measure of
stereotype activation and reported their impressions of the target. The masked Stroop
data are consistent with the idea that control participants were more likely to activate
counter-stereotypes when forming impressions, but not when memorizing the
behavioural sentences. However, in the impression formation condition, counterstereotype activation was reduced for anxious participants. This suggests that anxiety
interfered with resource-dependent cognitive mechanisms involved in integrating
unexpected counter-stereotypic information into their impressions of the target.
These findings were not mirrored by the trait ratings. Participants who formed
impressions were more likely to rate the target as being more stereotypic, regardless
of anxiety.
It should be noted that the follow-up ANOVA comparing stereotypic and
counter-stereotypic colour-naming latencies for control participants who formed
impressions approached, but did not meet, the conventional criterion for statistical
significance (p = .09). That this effect was non-significant is likely a power issue.
The sample size for this particular analysis was n = 24. The sample size in this study
is reflective of time and resource constraints. The comparison of stereotypic and
counter-stereotypic colour-naming latency means for anxious participants did not
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approach significance, it would be expected that additional participants would have
yielded a significant difference for control, but not anxious, participants.
Nevertheless, the significant stereotypicality x anxiety interaction for impression
participants and the pattern of means (see section 3.8.2) are consistent with Study 1,
in the sense that anxiety appears to be moderating stereotype related activation.
With respect to the counter-stereotype suppression argument, anxiety should
disrupt the effortful operating process that gathers distracting information, during
suppression, but should leave the automatic monitor intact. As a consequence,
anxious participants should have exhibited evidence counter-stereotype activation in
the masked Stroop. Although, as mentioned, this was not the case. Instead anxious
participants, who formed impressions, produced similar colour-naming latencies for
counter-stereotypic and stereotypic trials, which indicated that stereotypes are
counter-stereotypes were activated to a similar degree. The results of this
investigation provided little support for the counter-stereotype suppression argument.
Of the two explanations, described in the introduction, the expectancy-resolution
better fits the data.
Stereotyping effects were only observed in the impression-formation
condition. This is consistent with previous literature showing that expectancy effects
only occur when in pursuit of an impression, but not a memorization, goal (Hamilton
et al., 1980; Chartrand & Bargh, 1996). Stereotypes furnished impression
participants with expectancies about the characteristics John should exhibit, based on
his category membership. However, only control participants demonstrated
expectancy effects. In the masked Stroop data, control participants, who formed
impressions, showed patterns of colour-naming latencies consistent with the
operation of an incongruency-resolution mechanism; which operates based on the
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matching of observed behavioural information with a previously established
stereotypic expectancy. That colour-naming latencies were slower for counterstereotypic, compared to stereotypic words, reflecting greater counter-stereotype
compared to stereotype activation. Anxious impression participants, in contrast,
lacked the cognitive capacity for incongruency-resolution, so they did not
demonstrate this difference.
The findings of Studies 1 and 2 have a curious implication in that they
suggest people will access counter-stereotypes to aid in the integration of counterstereotypic behavioural instances into an impression. Although probe words in the
masked Stroop were semantically congruent or incongruent with the Aboriginal
stereotype, they did not systematically reflect the traits implied by each of the
behavioural sentences. Control participants were going beyond the observed
behaviours to activate other traits in their counter-stereotypes. Research has shown
that counter-stereotypic information can be inhibited following stereotype priming
under conditions that do not involve the pursuit of an impression-goal (Macrae et al.,
1995). When pursuing an impression-formation goal, counter-stereotypes may be
activated to help integrate counter-stereotypic traits into the person representation
during impression-formation.
This then raises a question: how does anxiety moderate counter-stereotype
activation? One possibility is that counter-stereotype activation, in this task, varies as
a function of the effort exerted to resolve counter-stereotypic behaviours. While
counter-stereotypic behaviours are being resolved, they prime other traits in the
counter-stereotype structure. The strength of the activation effects may depend on
the frequency of accessing a learned counter-stereotypic behaviour and the duration
for which it is considered. For the anxious impression-former, anxiety would disrupt
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their ability to retrieve and think about unexpected, counter-stereotypic behaviours,
thus diminishing the activation of peripheral counter-stereotype structures.
Alternatively, anxious participants may not have been able to effectively
infer the traits implied by counter-stereotypic behavioural sentences. Some evidence
suggests that when cognitively burdened, people are less able to infer the core traits
implied by behavioural sentences. Using a recognition probe task, Wigboldus,
Sherman, Franzese & van Knippenberg (2004) demonstrated that people are less
likely to infer personality traits from behavioural descriptions that were incongruent
with a category label, when performing a concurrent digit rehearsal task. Within a
trial, participants read sentences that contained an Asian or Caucasian name and a
behaviour that was either congruent or incongruent with the Asian stereotype.
Immediately after each sentence a trait word was presented which also varied as to
its congruence with the Asian stereotype. Participants responded as to whether the
trait had occurred within the preceding sentence, thus slower responses reflected
stronger trait inferences. Furthermore, half of the participants were required to
rehearse an 8-digit number. The primary finding was that participants, who were
cognitively burdened by the digit-rehearsal task, were faster to respond to stereotypeinconsistent traits following sentences containing an Asian name and a stereotypic
behaviour. The authors interpreted this as reflecting weaker trait inferences for
stereotype-incongruent traits for those participants under cognitive load.
Based on the argument that anxiety impairs effortful processing (e.g. Darke,
1988; Eysenck et al., 2007; Hope et al., 1991), anxious participants may have been
less likely to infer the core trait implied by counter-stereotypic behavioural
sentences. Thus, if anxious participants read that John “...performed very well at
school”, they may have been unable to infer the implied trait ‘intelligent’. If this trait
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was not inferred, then other related traits that were contained within the counterstereotype may not have been primed, and counter-stereotype activation would not
be increased.
Both the incongruency-resolution and counter-stereotype suppression
arguments are similar in that they both assume that traits inferred from the
behavioural sentences prime other counter-stereotypic traits. Both explanations
assume that control participants (1) infer traits from the behavioural sentences, (2)
the cognitive representations of the traits are primed, the primed traits are considered
during incongruency-resolution and, during this process, (3) subsequently prime
other counter-stereotypic traits not directly implied by the sentences. However, these
explanations differ based on which stage of this process is disrupted by anxiety.
The effort-explanation suggests anxiety disrupts process hampering people’s
ability to consciously consider counter-stereotypic traits. Anxious people still infer
the core traits from counter-stereotypic behavioural sentences but cannot effectively
retrieve and think about them, thus any subsequent priming of peripheral counterstereotypes is lessened. That is, counter-stereotype priming is lessened by a decrease
in frequency of counter-stereotypic traits entering awareness and/or the duration that
they remain in awareness. The trait inference explanation suggests anxiety operates
during process, during which anxious people fail to infer the core traits implied by
behavioural sentences that are incongruent with a previously-activated stereotype.
Highly anxious participants do not infer the core traits implied by counterstereotypic behavioural sentences, do not have these traits available to consider
during incongruency, and consequently do not experience counter-stereotype
priming.
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3.9.2

Prejudice did not modify the stereotypicality x anxiety
relationship in Study 2

In Study 1 prejudice was observed to modify the relationship between
anxiety and stereotype-related activations, such that the anxiety factor interacted
with the stereotypicality factor for high prejudice, but not low prejudice, participants.
In Study 2, prejudice did not modify the relationship between anxiety and
stereotypicality. While it is possible that this is simply a result of type-one error, I
think such an explanation is unlikely given the pattern of means is at least partially
congruent with several pieces of research in the field of stereotyping. Under
cognitive load people seem less capable of making counter-stereotypic trait
inferences (Wigboldus et al., 2004). While the current research is moot regarding
precisely what cognitive processes, operating to facilitate trait inferences, are
disrupted by cognitive load, it suggests that cognitive load can disrupt counterstereotyping at some level.
In Study 1, high prejudice control participants showed slower colour-naming
latencies for counter-stereotypic compared to stereotypic trials, suggesting that for
these participants counter-stereotypes were more active that stereotypes. Anxious
high prejudice participants did not display this difference; colour-naming latency
means were similar for counter-stereotypic and stereotypic trials, presumably
because stereotypes and counter-stereotypes were similarly active. Anxiety may have
increased stereotype activation. Alternatively anxiety may have decreased counterstereotype activation (or possibly some combination of both). In Study 2, prejudice
did not moderate the anxiety stereotypicality relationship. Instead, a three-way
interaction was observed between anxiety, stereotypicality and instruction. This
interaction reflected a stereotypicality x anxiety effect for participants who formed
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impressions but not for those who memorized the behavioural sentences. For
participants who formed impressions, those in the control group showed slower
average colour-naming latencies for counter-stereotypic compared to stereotypic
trials, whereas as anxious participants showed comparable means on each level of
the stereotypicality factor.
To my knowledge, the literature does not currently provide a strong
explanation for this pattern. One tempting, albeit speculative, possibility is that high
and low prejudice groups (as measured on the Attitudes towards Aboriginals Scale)
may approach the behavioural sentence component of the experiment with different
cognitive strategies when not given a specific strategy to use. More specifically, high
prejudice individuals may tend to form impressions, whereas low prejudice
participants may not form impressions. I will stress that there is no literature, I am
aware of, that properly supports this notion. However, it is well known that
motivational factors can effect impression formation (Fiske & Neuberg, 1990), and
there is some evidence consistent with the idea that high prejudice people may
access information that is counter to the Australian Aborigine stereotype more
readily than low prejudice people (Locke et al., 1994).
It is within the realms of possibility that, in Study 1, high prejudice people
may be more inclined to form impressions, and thus demonstrated patterns of
processing consistent with previous research on expectancy effects during
impression formation (Srull, 1981; Srull & Wyer, 1989). Inasmuch as a stereotype
represents a collection of expectations about how a categorizable person should
behave, high prejudice individuals may be more likely to form impressions when not
encouraged to use a specific cognitive strategy (e.g. memorization). If this is true,
high prejudice participants may have devoted more cognitive effort to understanding
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traits that are counter to the stereotype. A possible consequence of this may be that
high prejudice people, at least in the conditions imposed by the task used in Studies
1-2, may experience heightened access to counter-stereotypes, when they have
adequate processing resources to make efficient attempts to understand counterstereotypic information associated with an impression target. In contrast, Study 2
explicitly asked participants to either form impressions or memorize the behavioural
sentences. These instructions may have over-ridden high prejudice participants’
default tendency to form impressions of the impression target.
This explanation is speculative for a number of reasons. For example, beyond
this thesis, there is little evidence that unexpected trait information becomes more
accessible when forming impressions compared to when not forming impressions.
Nor is there any direct evidence showing that highly prejudice people are more likely
to form impressions than not form impressions. Given the speculative nature of this
interpretation, this should serve as a possible question for future research rather than
a definitive explanation for aforementioned discrepancy.
3.9.3

Discrepancy between activations and application

An aspect of the current findings that should be emphasized is the
discrepancy between stereotype-related activations observed in the masked Stroop
and the trait ratings. It is thought that, unless motivated otherwise, people will to use
relevant categorical constructs (e.g. stereotypes) when forming impressions of others
(Fiske & Neuberg, 1990). However, despite experiencing heightened activation for
counter-stereotypes during the masked Stroop, control participants did not report
more counter-stereotypic impressions. Nor did anxiety interact with stereotypicality
in the trait-ratings data.
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One reason for this may be that the current impression paradigm does not
afford participants the time to effectively integrate incongruent (counter-stereotypic)
traits into their representations of the target. Srull (1981) argues that incongruencyresolution is characterized by a deliberate, conscious consideration of traits that
mismatch a previously-established expectancy. Studies reporting incongruency
effects, however, often measure the outcomes of incongruency-resolution under
conditions where participants have ample time. For example, Srull (1981) and Srull
et al. (1985) gave people as much time as needed during a recall task, Bargh and
Thein (1985) gave participants 6 minutes to recall traits and Macrae et al., (1993)
gave their participants a five minute visuo-spatial distraction task, that likely did not
preclude conscious resolution. In each of these studies participants had ample time to
consider incongruent traits. The current task, however, did not give participants
much time to consider incongruent (counter-stereotypic) traits. Participants
performed the masked Stroop immediately after the behavioural sentences. The
masked Stroop requires participants’ conscious attention. It is unlikely that they
could think about counter-stereotypic traits for more than a few seconds between
blocks. It is quite likely that this design characteristic may have stunted participants’
ability to integrate counter-stereotypic traits into their impression, while forming
impressions. If this explanation is correct, however, simply giving participants a few
additional minutes to freely think about the target might give them the necessary
time to integrate counter-stereotypic traits into their cognitive representations of him.
Given this time, control participants might exhibit ratings that are more counterstereotypic.
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3.9.4

Participants did not recategorize the target

It is not likely that the consequence of incongruency-resolution process is to
simply bias impressions in favour of counter-stereotypic attributes, but rather to
encourage the formation of more accurate impressions. If a target person is not a
good fit for a particular category, and if the perceiver is motivated and capable of
doing so, they will refine their categorizations or engage in more detailed attributebased processing (Fiske & Neuberg, 1990; Pendry & Macrae, 1994). In this task, the
target is neither a good nor bad fit for the category. He is associated with equal
amounts of stereotypic and counter-stereotypic attributes. His goodness of fit to the
Aboriginal stereotype is therefore ambiguous. There are several theoretical models
(e.g. Fiske & Neuberg, 1990; Forgas, 1995) that argue ambiguity can prompt deeper
levels of processing, and lead to re-categorization or deindividuation of an
impression target.
The data do not suggest that re-categorization occurred for control
participants, who formed impressions. Re-categorization involves the prolonged
activation of a specific subset of traits from a particular stereotype. It would be
expected then that had participant recategorized the target into a subordinate
category (e.g. Aboriginal Male), activation would still have been heightened for
stereotypic trials. This was not the case; activation was heightened for counterstereotypic information. As such it is not likely that the incongruency mechanism
serves re-categorization, but rather the formation of more accurate impressions. That
is, incongruency-resolution is a mechanism that may contribute to individuation by
reducing the influence of stereotypes on information on impression.
To summarize the main findings, it appears that people will activate counterstereotypes when forming impressions, but this activation is lessened for people who
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are anxious. The data support the interpretation that anxiety impairs the operation of
an incongruency-resolution process that serves to integrate stereotype-incongruent
information about a stereotypical impression target. When this process is able to
operate, people may form more accurate impressions that incorporate counterstereotypic traits. However, the trait-rating data did not show this pattern.
3.9.5

Memorization goals may circumvent categorization

It is interesting that no stereotype-related activations were observed in the
memorization condition. One possible explanation for this is that participants
controlled their stereotype activations so as to better pursue their memorization goal.
Active stereotypes may be incompatible with a memorization goal, diverting
attention from the rehearsal of behavioural information. This seems unlikely
however, given that active stereotypes can facilitate memory for stereotypecongruent information, even when not explicitly forming impressions (Macrae et al.,
1995). A more plausible explanation is that the memorization goal reduced the
likelihood that participants perceived the target as being relevant to their task of
learning the behavioural sentences.
It is widely held that categorization typically occurs before stereotype
activation (Fiske & Neuberg, 1990; Higgins et al., 1977). Following categorization,
stereotypes are usually activated rapidly and effortlessly (Locke et al., 1994; Macrae
et al., 1994; Pendry & Macrae, 1995). A memorization goal de-emphasizes the
relatedness of behavioural sentences, and the instructions given to participants
described only a series of sentences, making no mention of their relation to the man
in the photo. It may have been that participants approached the task in such a way
that the target was considered irrelevant, and the behaviours were not attributed to
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him. At any rate, a memorization goal was not associated with differences between
stereotypic and counter-stereotypic activations.
3.9.6

Increased stereotype activation or decreased counter-stereotype
activation?

In sub-section 2.6.5 of the Discussion section of Study 1, two possible
interpretations were given as to how anxiety may have affected masked Stroop
performance. That is, anxiety may have (1) increased stereotype activation or (2)
decreased counter-stereotype. Associative models of mood and memory may serve
to explain how anxiety could increase stereotype activation. The cognitive
representation of a social group, particularly one that is generally viewed to be
negative such as Australian Aboriginal, is likely embedded with affective ‘anxiety’
nodes that are activated during a state of heightened anxiety. In the current
experimental paradigm, all participants presumably experienced some degree of
stereotype activation. However, it is conceivable that compared to controls, anxious
participants’ stereotypes were further activated by additional priming from these
hypothetical anxiety-nodes.
Currently, there is no clear theoretical rationale in the literature for how
anxiety could facilitate stereotype activation; however it is likely that such a
rationale would be based on a similar associative explanation as the one just given.
While this argument is plausible, it does not explain some important findings
observed in Study 2. Specifically, it does not explain why the anxiety x
stereotypicality interaction only occurred in the impression-formation condition, but
not in the memorization condition. Past research suggests that stereotypes are
typically activated in the presence of a priming stimulus such as a photo of a person
who clearly belongs to a stereotypical racial group (Macrae, Bodenhausen & Milne,
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1995), especially when participants are asked to engage with the priming material in
a way that minimizes their scrutiny of the target person (Pendry & Macrae, 1996). It
would be expected that stereotypes were activated in the memorization condition of
the current study, and if anxiety further heightens activation an anxiety x
stereotypicality interaction should have occurred in the memorization condition. This
was not the case.
An argument for an anxiety related decrease in counter-stereotype activation,
based on incongruency resolution, is a better argument because it explains why
stereotypicality and anxiety interacted under an impression formation goal, but not a
memorization goal. The current research on expectancy based impression formation
suggests that expectancy effects will not occur under a memorization set (Bargh &
Thein, 1985). That is, incongruency resolution should not be operating when
participants memorize the behavioural sentence. A fundamental part of the
incongruency resolution argument is that participants may activate counterstereotypes to aid in incongruency resolution, under conditions where they are
forming impressions of a target to which a stereotype could be applied. The data in
Studies 1-2 support this contention; control participants who formed impressions
seem to be activating counter-stereotypes, at least to a greater degree than they are
activating stereotypes. Given that incongruency resolution processes are argued to be
effortful, that stereotypes and counter-stereotypes were activated to a similar degree
by anxious participants fits with the idea that anxiety reduced counter-stereotype
activation. As argued previously, stereotypes seem to be active regardless of
cognitive burden (Wigboldus et al., 2007) so an anxiety related reduction in counterstereotype activation seems the more parsimonious explanation.
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This argument provides a clear, theoretically grounded reason for why
the stereotypicality x anxiety interaction occurred in the impression condition but not
the memorization condition. An argument for anxiety related increases in stereotype
type activation does not. I acknowledge this does not conclusively rule out an
anxiety-stereotype relationship; however I will be emphasizing the incongruency
resolution argument for the remainder of this thesis.
3.9.7

Prolonged activation of memorization goal explains the
discrepant recall data

An issue with the current data that must be addressed is the observed higher
level of overall recall for memorization compared to impression-formation
conditions. Previous research that has investigated expectancy effects in impressionformation has shown that people display greater recall when forming impressions
with, as opposed to simply memorizing, behavioural information (Hamilton et al.,
1980; Chartrand & Bargh, 1996). An explanation for this is that participant’s
memorization goal (but not impression-goal) may have remained active throughout
the experiment allowing for exposure to adjectives, during the trait-rating task, to
facilitate later recall.
Unlike an impression-formation goal, a memorization goal implies that
memory will be tested at some point. While the cessation of the behavioural sentence
task likely provides an adequate cue for participants to terminate impressionformation, it is conceivable that a memorization goal may remain active until the
completion of an anticipated memory test. If participants expect to be tested on their
memory for information about the target, processing associated with memorization
may continue until a cessation of the goal is cued by the recall task. Two possible
outcomes may result. First, participants may engage in rehearsal, until the recall task
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is administered, therefore strengthening their associations between learned
behaviours. This would lead to better recall. Second, recall may have been improved
by exposure to adjectives in the trait-rating task. One characteristic of active goal
constructs is that they can facilitate processing for information that pertains to goal
success (Martin 1986; Bargh, Green & Fitzsimmons, 2008). The goal of
memorization implies later retrieval of learned information. Trait adjectives, in the
trait-rating task, reflected the traits implied by each of the behavioural sentences.
Trait adjectives therefore pertained to the success of the memorization goal, in that
they were semantically related to sentences. In the presence of a prolonged
memorization goal, exposure to adjectives may have strengthened memory traces for
behavioural sentence information (e.g. Winter & Uleman, 1984), improving recall
for those who memorized behaviours, compared to those who formed impressions.
Trait-ratings likely biased recall in the memorization condition. This is not a central
issue, however, as this project concerns how anxiety moderates the activation and
use of stereotypes in impression-formation and was not specifically concerned with
recall.
3.9.8

Limitation and direction

One limitation of this study is that it provided only an indirect test of the
incongruency-resolution and rebound explanations. These arguments make differing
predictions about counter-stereotype activation based on whether impression-goals
are active compared to when they have been terminated. In this study, activation was
measured after impression-formation. The idea of an incongruency-resolution is that
these participants should be engaging a resolution mechanism while forming their
impressions. It would be expected, then, that counter-stereotypic traits would be
active both while the impression-goal is active and also after it has been terminated.
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For counter-stereotype rebound to occur, an individual must first suppress
counter-stereotypes. If the counter-stereotype activation, observed for control
participants who formed impressions, is the consequence of rebound, counterstereotypes must be suppressed during impression-formation. While the impressiongoal is active, these participants would show less counter-stereotype activation
compared to after the impression-goal has been terminated. These two accounts
make clearly conflicting predictions. In Study 3, an attempt will be made to
conclusively rule out the counter-stereotype suppression argument as an explanation
for the patterns of activations observed in Studies 1 and 2.
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4
4.1

Study 3: Anxiety decreases counter-stereotype activation by interfering
with incongruency-resolution.
Introduction
This study is concerned with how people processing information that is

counter to a stereotype, and how counter-stereotype activation varies as a function of
both impression-goal pursuit and anxiety. Evidence from Studies 1-2 suggests that
people who are less anxious experience heightened activation for counter-stereotypes
after they have formed impressions. When forming impressions, anxious may not
experience the same degree of counter-stereotype activation (albeit this effect was
limited only to high prejudice participants in Study 1. This issue was discussed in
sub-section 3.9.2 of the Discussion in Chapter 3). Two arguments were forwarded
(see Chapter 3 Discussion) to explain these findings: incongruency-resolution and
counter-stereotype suppression. These two arguments predict different patterns of
counter-stereotype activation when impression-goals are active and after they have
been terminated. Study 3 differed from the previous studies primarily in that
activation was measured both during impression formation and again after
impression formation had ceased.
4.2

Incongruency-resolution predicts counter-stereotype activation during
and after impression-goal pursuit
Incongruency-resolution describes a set of process in which information that

is counter to a prior expectation, is considered in conjunction with all other
information learned about a target person (Srull, 1981; Srull et al., 1985). This
process allows a more detailed understanding of the target to be formed. It has been
shown that expectancy resolution requires an active impression-goal, one that is
presumably aimed at forming accurate impressions (Srull et al., 1985). It is assumed
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that, like trait constructs (e.g. Bargh & Pietromonaco, 1982); stereotypes must be
activated in order to guide the interpretation of target attributes.
Without an active stereotype, it is unlikely that counter-stereotypic traits
would be treated as unexpected. Traits will be treated as expected or unexpected only
when a perceiver has an active construct available to provide the expectancy
necessary to identify them as such. So, when one must form an impression of an
easily categorizable target person, a stereotype will activated and thus will provide a
stereotypic expectancy which informs the operation of incongruency-resolution.
When provided with a prior expectancy, people should be able to employ
this expectancy from the onset of impression-formation (Srull, 1981; Srull et al,
1985). While forming an impression, incongruency-resolution processes should
facilitate processing for counter-stereotypic traits, and lead to the priming of counterstereotypes. Given that stereotypes are rapidly activated, it seems likely that
incongruency-resolution processes are operating during impression-formation. That
is, based on the incongruency-resolution argument, counter-stereotypes should be
activated while participants’ impression-goals are active. Studies 1-2 have shown
that counter-stereotypes are more active than stereotypes after participants had
finished forming impressions. The incongruency-resolution arguments predicts
counter-stereotype activation, when participants’ impression-goals are both active
and also after they have been terminated.
4.3

Suppression predicts counter-stereotype activation after goal termination
There are two processes associated with suppression that are likely to vary as

a function of impression-goal pursuit: suppression and rebound. While an
impression-goal is active, participants may suppress counter-stereotype activation
and once the impression-goal is terminated counter-stereotype rebound may occur.
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In a reaction time measure, this should be observable as a sudden increase in
counter-stereotype activation immediately after the termination of an impressiongoal. Thought suppression requires adequate cognitive capacity to properly operate
(Newman, Duff, Hedberg & Blitstein, 1996; Wyer et al., 2000). It is likely that
anxiety would disrupt suppression processes, mitigating counter-stereotype
suppression and rebound. Thus, it would be expected that for highly anxious
participants similar levels of counter-stereotype activation would be observed both
during and after impression-goal pursuit.
In the previous study, no evidence of counter-stereotype suppression was
observed in low-anxious, control participants. However, the design of the previous
study did not allow for the crucial test to distinguish between the suppression and
incongruency-resolution arguments. Namely, counter-stereotype activation was only
measured after the behavioural sentences, at a point when participants had likely
terminated their impression-formation goals. In the current study, participants
performed two measures of activation, one while their impression-goal was active
and a second after they had terminated this goal. This allowed for a definitive
comparison of the suppression and incongruency-resolution arguments.
The two arguments predict distinct patterns of counter-stereotype activation
when impression-goals are active and when they are terminated. The incongruencyresolution argument predicts that counter-stereotype activation will be apparent both
before and after impression-goal termination. This prediction is based, in part, on the
explanation given for counter-stereotype activation in the previous chapter. Counterstereotype activation likely occurs as a function of the number of counter-stereotypic
behavioural sentences that are processed. In the current study, participants read all
sentences while their impression-goal was active. The only difference between the
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goal-active and goal-terminated conditions was that in the goal-active condition
participants thought they would be viewing more behavioural sentences. In the goalterminated condition, all participants were told that they would not be getting any
more information about the target and that the impression task had actually ended.
The number of sentences that participants read did not differ in the goal-active and
goal-terminated conditions. No additional counter-stereotype priming occurred in the
goal-terminated condition, the only difference between the conditions was that
participants had terminated their impression-goals. In contrast, the counterstereotype suppression account suggests that while impression-goals are active,
counter-stereotypes should be less active compared to after goal termination. After
impression-goals are terminated, counter-stereotype suppression would presumably
cease and counter-stereotype rebound would occur.
4.4

Operationalizing active and terminated impression-goals
People tend not to terminate goal pursuit without a clear cue to terminate goal

pursuit (Bargh et al., 2003; Martin, 1986). Nor are they always aware of the goals
that they are pursuing. One striking characteristic of goal pursuit is that it does not
necessarily require attention. While people can certainly consciously initiate a goal
and intentionally monitor goal pursuit, goals can also be initiated and sought outside
of our awareness (Etiam, Hassin & Schul, 2008). This is also true of impressiongoals (Chartrand & Bargh, 1996). The properties of goals and the strategies
employed toward their successful completion, allow that they can be intentionally
prolonged into other experimental tasks, without the awareness that goal pursuit is
still occurring. People are perfectly capable of turning their attention away from one
goal-driven task to another, without disrupting the original goal. In fact, if the
diversion contains information relevant to that goal, the goal will modulate how
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people process information associated with the diversion (Bargh et al., 2008). Thus,
if people divert their focus onto a task designed to measure construct activation, this
in itself should not interfere with the activation of a sustained impression-goal.
In the context of impression-formation, an impression-goal could be
prolonged by having participants anticipate the learning of additional information
that is relevant to an impression target. Simply telling participants that they will
learn more behavioural information about the target person should cause the
impression-goal to perseverate beyond the initial impression task. Effectively, this
should mitigate goal cessation cues (e.g. completion cues) provided by the
impression task itself and prolong the impression-goal. This goal manipulation
allowed for the measurement of activation when impression-goals were active and
then again when goals were terminated. To achieve this, participants first performed
a measure of activation, after the behavioural sentences, while anticipating more
information about the target. Following this, participants were told they would not be
getting any more information about the target and then performed a second measure
of activation.
4.5

Aims
The aim of this thesis is clearly determine whether the counter-stereotype

suppression or incongruency resolution arguments better explains how anxiety
influences stereotype-related activation during impression formation. The previous
two studies have shown that, after the termination of an impression-goal, control
participants showed greater counter-stereotype compared to stereotype activation,
whereas anxious participants exhibited similar levels of counter-stereotype and
stereotype activation. These findings suggest that anxiety reduces counter-stereotype
activation. In Studies 1 and 2, the data provided little support for the counter-
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stereotype suppression argument. However, a thorough test for counter-stereotype
suppression requires measurements of activation during the suppression period and
again after the suppression period has ended. In Study 3, this test was achieved by
manipulating the activation of participants’ impression-goal.
4.6

Study 3: Overview
To further investigate the effects observed in the previous studies, the

current experiment measured the activation of stereotypes and counter-stereotypes
both during and after impression-goal pursuit. Unlike Studies 1 and 2, a lexical
decision task was used to measure stereotype-related activation. Lexical decision
tasks measure the activation of verbal information in long-term memory, and are a
commonly used method to assess stereotype-related activation (e.g. Macrae et al.,
1994, Study 3; Lepore & Brown, 2002; Sassenberg & Moskowitz, 2005;
Wittenbrink, Judd & Park, 1997). Participants are presented with either English
words or nonsense letter-strings, and are required to make yes/no responses as to
whether the stimuli are English words. When stimuli are words that are congruent
with an active stereotype (e.g. the word ‘compassionate’, in the context of an active
Nun stereotype), lexical decisions are facilitated and responses are faster compared
to words that are incongruent with the stereotype. Reaction times index stereotyperelated activation. This task is sensitive to changes in both stereotypic and counterstereotypic activation (Galinsky & Moskowitz, 2007; Lepore & Brown, 2002;
Macrae et al., 1994, Study 3; Sassenberg & Moskowitz, 2005).
Although the primary focus is on stereotype-related activation, additional
measures of impression-formation (trait ratings), state and trait anxiety and prejudice
were, again, administered. Trait-ratings provide a way of determining the
consequences of incongruency-resolution or counter-stereotype suppression. In
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effect, the trait-ratings are a measure of stereotype application and give insight into
how stereotype-related activation informs impressions. State anxiety measures
provide data for a manipulation check. The prejudice was again included to allow for
a possible replication of the results of Study 1, and is not associated with any
specific predictions in this study.
4.6.1

Methodological Considerations and Predictions

In the previous studies, the main comparisons were between stereotype and
counter-stereotype activation after the termination of an impression-goal. Here,
evidence for incongruency-resolution can be sought across levels of the impressiongoal (active vs terminated) factor. Based on the current conceptualization of
incongruency-resolution, counter-stereotypes should be comparatively more
activated than stereotypes both during after impression-formation. Srull’s (1981)
original proposal was that incongruency-resolution was effortful. Thus, counterstereotype activation should be greater for low anxious, control participants
compared to anxious participants.
One way to examine this is to consider comparisons between the first and
second lexical decision task on counter-stereotypic trials, for control and anxious
participants separately. Learning effects should speed up lexical decision task
responding equally for stereotypic and counter-stereotypic trials. Incongruencyresolution should further facilitate responding for counter-stereotypic trials. Given
the effects of learning and incongruency-resolution both facilitate lexical-decision
task responding, it is likely that they will contribute additively to responding for
controls.
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4.6.2

Hypotheses

Incongruency-resolution. A stereotypicality by impression-goal by anxiety
interaction is predicted to occur in the reaction time data. For control participants,
there should be a main effect of impression-goal, a main effect of stereotypicality,
but no interaction impression-goal x stereotypicality. For anxious participants, no
main effect of stereotypicality is expected, although given that learning effects are
anticipated the main effect of impression-goal should be significant. The main
difference is that there is expected to be a stereotypicality main effect for control but
not anxious participants. This should reflect counter-stereotype activation in control,
but not anxious, participants.
Counter-stereotype suppression. An interaction between stereotypicality,
impression-goal and anxiety group should occur. For control participants, reaction
times should be similar for counter-stereotypic and stereotypic lexical decisions
while participant’s impression-goals are active. When impression-goals have been
terminated, reaction times should be faster for counter-stereotypic compared to
stereotypic trials. For anxious participants, minimally there should be no evidence of
counter-stereotype rebound.
4.7

Method
4.7.1

Design

The lexical decision task and trait-rating tasks were 2 (anxiety: high vs
control) x 2 (impression-goal: active vs terminated) x 2 (valence: positive vs
negative) x 2 (stereotypicality: stereotypic vs counter-stereotypic) x 2 (prejudice:
high vs low) mixed design, with anxiety and prejudice as a between-groups factors
and trait word valence, stereotypicality, impression-goal as within-groups factors.
The two dependent measures were lexical decision RTs and summed trait ratings.
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4.7.2

Participants

Forty one undergraduate psychology students at the University of Western
Australia participated for course credit. Participants were English speaking and each
reported having lived in Australia for longer than five years. The sample included 10
males and 31 females. The mean age was M = 19.27 (SD = 4.18).
4.7.3

Apparatus

Anxiety induction. The anxiety induction followed the same procedures to
that used in the previous studies. An anagram puzzle task was used to induce
incidental anxiety. All participants completed the anagram task regardless of mood
condition. Participants were presented with jumbled English words and were
required to record the correct translation on a record sheet. Each anagram was
presented for 20 seconds on a computer screen and there were no inter-trial intervals.
Twelve anagrams were presented in total. Only half of the anagrams were solvable,
thus poor performance was ensured.
Participants in the control group were warned that the anagrams were
designed to be difficult, that most people solve only one or two and to try their best,
but not to feel discouraged if they could not solve any of the anagrams. Participants
in the high anxiety condition, however, were informed that the anagram task is
generally considered easy for a university student and that they would be filmed if
they happened to perform poorly. Participants in the high anxiety group were
informed that the performance was poor (regardless of actual performance) and that
they would perform the task again later during which they would be filmed. High
anxiety participants were also told that the footage will be shown to future
participants as an example of poor performance on the anagram task.
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Behavioural Sentences. Participants were first presented with a photo of the
stereotypical target (a middle-aged male Australian Aboriginal named John; see
Appendix E) for 10sec. Next, a set of 20 behavioural sentences were presented
serially. Four different behavioural sentence types were presented: stereotypic
positive, stereotypic negative, counter-stereotypic positive and counter-stereotypic
negative. Each of the sentences described a particular word from the trait-rating
stimuli list (e.g. ‘He is not always law abiding’, ‘criminal’). Five sentences were
presented for each of the four types (see Study 1, Table 1) and presentation order
was randomized. Each sentence was displayed for 10sec and there were no inter-trial
intervals. Participants were not required to make any responses during this task.
Participants were instructed to read each sentence and decide whether the sentence
described the target, and that the goal of the task was to form an impression of him.
Impression-goal manipulation. In order to prolong impression-goal pursuit,
participants were given additional instructions at the beginning of the behavioural
sentence task. They were informed that they would get a second set of information
about the target later on in the experiment, but that they would first perform an
intermediate task. This provided an explicit, unambiguous cue to maintain an active
impression-goal throughout the first lexical decision task. After completing the first
lexical decision task, all participants were informed that the experimenter had made
a small error and that they would not be learning any more information about the
target. This provided a clear cue for impression-goal cessation.
Lexical decision task. Target words in the lexical decision task were those
used as masked Stroop probes in the previous studies, with eight additional trait
words, two per word-type (see Appendix H). Because of the addition of the new
words, the characteristics of the trait-word set were re-assessed. Positive and
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negative word sets did not differ in how stereotypic they were of Australian
Aboriginals, F(1, 32) = 1.73, p = .19, nor was the stereotypicality x valence
interaction significant, F(1, 32) = .94, p = .34. Stereotypic and counter-stereotypic
trait sets did not differ in valence, F(1, 32) = .03, p = .85, nor was the stereotypicality
x valence interaction significant, F(1, 32) = .07, p = .78. Thus the dimensions of
stereotypicality and valence were independent in the lexical decision task.
Importantly, there was a main effect of stereotype for stereotypicality ratings, F(1,
34) = 44.97, p < .001, and a main effect of valence for valence ratings, F(1, 34) =
120.38, p <.001.
In each lexical decision task trial, a letter-string stimulus was presented in
the centre of the screen for a maximum duration of 1500ms. Participants were
instructed to make yes/no key-press responses. Responding was counterbalance so
that half of the participants responded ‘yes’ with a left-handed key-press, and ‘no’
with a right-handed key-press. This was reversed for the other half of the
participants. Stimuli were randomly selected, without replacement, from the
previously described list of 36 English words and 36 non-words. Non-words were
phonemically similar to English words (e.g. crodit, sciles), and differed from words
only in their lack of semantic content. If participants did not respond within 1500ms,
a screen was displayed indicating that they were too slow and needed to respond
faster. A 1000ms inter-trial interval separated each presentation. Reaction times were
measured as the latency, in ms, between the onset of a stimulus letter-string and a
key-press response. Accuracy and speed were emphasized in the instructions.
Participants completed two lexical decision tasks, one with an active
impression-goal, the second after impression-goal termination. Each task began with
12 practice trials, that contain six English words irrelevant to the Australian
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Aboriginal stereotype (e.g. ‘fireplace’), and six non-words. None of the practice
stimuli were used in the experimental trials. After this, 144 experimental trials were
administered. Trials were arranged into two blocks, each containing 36 English
words and 36 non-words. English words were either stereotypic positive, stereotypic
negative, counter-stereotypic positive or counter-stereotypic negative, and there were
nine words for each of the four word-types. Non-words were constructed by altering
English words so that they were phonetically consistent with English words, but
lacking in semantic content. The same set of stimuli was used in each block. Thus,
across the two lexical decision tasks, each stimulus was presented four times. Stimuli
were randomly presented, without replacement.
Trait-Word Ratings. To measure the impact of the behavioural sentence task
on impression-formation processes, participants rated trait words that were implied
in each behavioural sentence. This task was included to determine whether any of the
four sentence types differentially contributes to participants’ impression of the target.
Twenty words were presented on a rating form (see Study 1, Table 1); five for each
of the word types. These were novel words that were not used as target stimuli in the
lexical-decision task. Participants were instructed to rate these behavioural sentence
trait-words based on ‘how well each word characterizes John’. Responses were made
on a 7-point Likert scale, from ‘Not-Characteristic-at-all’ to ‘Extremely
Characteristic’. Ratings were summed for each of the four word types, giving four
values.
AAS/MRS-A Combined Form. As a measure of explicit prejudice towards
Australian Aboriginals, participants completed a scale containing items from the
Attitudes towards Aboriginals scale (Walker, 1994; AAS) and the Australian version
of the Modern Racism Scale (Augustinos et al., 1994; MRS-A). The combined form
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was administered both for consistency across studies and to determine whether the
MRS-A would continue show no interactions with the other factors. Participants read
statements from each scale and rated agreement on a 5-pt Likert scale, from
‘Strongly Agree’ to ‘Strongly Disagree’. The AAS items occurred first, followed by
MRS-A items. In the previous studies, the MRS-A did not contribute to any effects.
Items from each measure were summed, giving two separate explicit prejudice
estimates, one for each scale.
State-Trait Anxiety Inventory (STAI). Both the state and trait subscales of
the STAI (Spielberger et al., 1983) were completed by participants. Both forms were
administered for consistency across studies; trait anxiety was not included in the
main analyses.
Recall Task. Participants were asked to recall as many of the behavioural
sentences, that they had seen earlier, as possible. They were instructed to try to write
down the sentences as close to verbatim as possible but that, when they could no
longer remember full sentences, key-words would suffice. Two minutes was given to
perform this task. Overall recall was used only as a check to make sure that
participants attended equally to behaviours in both the control and anxious
conditions.
4.7.4

Procedure

Participants were first given an information sheet containing vague
information about the nature of the experiment and those in the anxiety condition
were warned that they may be filmed based on their performance of the anagram
task. Anagrams were displayed on a computer screen and participants attempted to
solve them on a lined sheet. For participants in the anxiety induction condition, the
experimenter briefly checked their anagram performance and informed them that
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they would need to complete a second set of anagrams, of equal difficulty, whilst
being filmed. Anxiety group participants were informed that they would only be
filmed during the second anagram task. The impression-goal manipulation was
incorporated into the instructions for the behavioural sentences. Participants were
told that they would see more sentences about the target after an intervening task.
The behavioural sentences, including the photo of the target, were administered via
computer. The first lexical decision task was then administered. Next, it was
explained that no more information about John would be given, thus terminating
their impression-goal. The second lexical decision task, similar to the first, was
administered. Following this, participants were given a booklet containing the traitrating form, AAS/MRS-A combined form, and state and trait anxiety subscales. The
trait-rating form was the first measure in all booklets, however the AAS/MRS-A
combined form and state and trait subscales were randomized across booklets.
Finally, participants were given the recall task.
4.8

Results
4.8.1

Data screening and manipulation checks

Data Screening. Outliers were defined as RTs with z-scores larger than 3.29
(Tabachnik & Fidell, 2007). Two outliers were observed in the lexical decision data.
These participants’ data was removed from all analyses. Next, data were checked for
non-normality. One cell was excessively kurtotic compared to all other cells,
however this was due a single deviant value. This value had a z-score beyond the
outlier the cut-off, thus was excluded from the analysis. Removing it normalized the
distribution of this cell, so this participant’s data was also excluded from all
analyses. The final sample size was N = 38. Median reaction times were used in the
lexical decision analyses.
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Anxiety Manipulation. A one-way ANOVA, conducted on state anxiety
scores, confirmed that the anxiety manipulation was successful, F(1, 36) = 4.50, p =
.04. Participants in the high anxiety condition reported being more anxious (M =
43.32 , SD = 13.25) than those in the control condition (M = 35.26, SD = 9.90).
Trait Anxiety Check. No differences were observed between trait anxiety
scores in the control (M = 39.26, SD = 10.91) and anxious (M = 39.58, SD = 11.31)
groups, F(1, 36) = .008, p = .93.
Prejudice. A median split of all AAS scores was performed to define high
and low explicit prejudice. The high-prejudice group (M = 27.95, SD = 4.09)
contained slightly more than half of the overall sample, n = 20. The low-prejudice
(M = 18.61, SD = 3.51) group contained a comparable number of participants, n =
18.
Recall data check. No overall recall differences were observed between
control (M = 6.78, SD = 1.21) and anxious participants (M = 6.53, SD = 1.95); F(1,
35) = .21, p = .64. Anxiety did not impair participants’ ability to process the
behavioural sentences.
4.8.2

Lexical Decision Analyses

Both the incongruency resolution and the counter-stereotype suppression
arguments predict a three-way stereotypicality x impression-goal x anxiety
interaction. To test for this, a 2 (anxiety: control vs high) x 2 (impression-goal: active
vs terminated) x 2 (valence: positive vs negative) x 2 (stereotypicality: stereotypic vs
counter-stereotypic) x 2 (prejudice: high vs low) x 2 (response: yes-left, no-right vs
yes-right, no-left) mixed design ANOVA was conducted. The stereotypicality x
impression-goal x anxiety interaction was observed; F(1, 32) = 5.37, p = .02, η2p =
.14. Neither prejudice nor response modified this interaction effects so these
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variables were excluded from subsequent analyses. All effects are reported in Table
4.1.
Table 4.1.
Effects from the initial mixed-design ANOVA on lexical decision data.
DF

F

p

η2p

Stereotypicality

1

.002

.96

<.001

Stereotypicality x Anxiety

1

1.60

.21

.04

Stereotypicality x Prejudice

1

.81

.37

.02

Stereotypicality x Response

1

.001

.97

<.001

Stereotypicality x Anxiety x
Prejudice

1

.02

.87

.001

Stereotypicality x Anxiety x
Response

1

.55

.46

.01

Stereotypicality x Prejudice
x Response

1

1.56

.22

.04

Stereotypicality x Anxiety x
Prejudice x Response

1

.44

.51

.01

Valence

1

.88

.35

.02

Valence x Anxiety

1

.34

.56

.01

Valence x Prejudice

1

.78

.38

.02

Valence x Response

1

.004

.94

<.001

Valence x Anxiety x
Prejudice

1

1.25

.27

.03

Valence x Anxiety
Response

1

.52

.47

.01

Valence x Prejudice x
Response

1

2.38

.13

.06

Valence x Anxiety x
Prejudice x Response

1

.71

.40

.02

Goal

1

5.31

.02

.14

Goal x Anxiety

1

1.10

.30

.03

Goal x Prejudice

1

2.74

.10

.07

Goal x Response

1

.10

.75

.003

Goal x Anxiety x Prejudice

1

.08

.76

.003

Effect
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Goal x Anxiety x Response

1

.85

.36

.02

Goal x Prejudice x Response

1

.21

.64

.007

Goal x Anxiety x Prejudice
x Response

1

.008

.93

<.001

Stereotypicality x Valence

1

3.09

.08

.08

Stereotypicality x Valence x
Anxiety

1

1.12

.29

.03

Stereotypicality x Valence x
Prejudice

1

.13

.71

.004

Stereotypicality x Valence x
Response

1

1.90

.17

.05

Stereotypicality x Valence x
Anxiety x Prejudice

1

.65

.42

.02

Stereotypicality x Valence x
Anxiety x Response

1

.48

.49

.01

Stereotypicality x Valence x
Prejudice x Response

1

.01

.90

<.001

Stereotypicality x Valence x
Anxiety x Prejudice x
Response

1

.37

.54

.01

Stereotypicality x Goal

1

.86

.36

.02

Stereotypicality x Goal x
Anxiety

1

5.37

.02

.14

Stereotypicality x Goal x
Prejudice

1

3.03

.09

.08

Stereotypicality x Goal x
Response

1

.32

.57

.01

Stereotypicality x Goal x
Anxiety x Prejudice

1

.06

.80

.002

Stereotypicality x Goal x
Anxiety x Response

1

.13

.71

.004

Stereotypicality x Goal x
Prejudice x Response

1

.10

.74

.003

Stereotypicality x Goal x
Anxiety x Prejudice x
Response

1

2.46

.12

.07

Valence x Goal

1

.73

.39

.02

Valence x Goal x Anxiety

1

1.83

.18

.05
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Valence x Goal x Prejudice

1

.92

.34

.02

Valence x Goal x Response

1

4.39

.04

.12

Valence x Goal x Anxiety x
Prejudice

1

.59

.44

.01

Valence x Goal x Anxiety x
Response

1

.05

.81

.002

Valence x Goal x Prejudice
x Response

1

1.60

.21

.04

Valence x Goal x Anxiety x
Prejudice x Response

1

4.21

.04

.11

Stereotypicality x Valence x
Goal

1

2.74

.10

.07

Stereotypicality x Valence x
Goal x Anxiety

1

.85

.36

.02

Stereotypicality x Valence x
Goal x Prejudice

1

.86

.35

.02

Stereotypicality x Valence x
Goal x Response

1

.63

.43

.01

Stereotypicality x Valence x
Goal x Anxiety x Prejudice

1

1.06

.30

.03

Stereotypicality x Valence x
Goal x Anxiety x Response

1

.006

.94

<.001

Stereotypicality x Valence x
Goal x Prejudice x Response

1

.04

.82

.002

Stereotypicality x Valence x
Goal x Anxiety x Prejudice
x Response

1

.02

.86

.001

Separate 2 (impression-goal: active vs terminated) x 2 (stereotypicality:
stereotypic vs counter-stereotypic) repeated measures ANOVAs were conducted on
control and anxious participants’ data. The descriptives for the control and anxious
group analyses can be seen in Table 4.2. For control participants, a main effect of
goal was observed F(1, 17) = 5.94, p = .02, η2p = .25. However, no main effect of
stereotypicality was observed, F(1, 17) = .05, p = .81, η2p = .003. Nor was the
impression-goal x stereotypicality interaction significant, F(1, 17) = .80, p = .38.
Control participants showed a general speeding effect across lexical decision tasks,
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but stereotypicality did not modify this effect (see Figure 4.1). There was no
evidence for counter-stereotypic rebound. These analyses support the incongruencyresolution model and are clearly inconsistent with the counter-stereotype suppression
account. For anxious participants, the goal x stereotypicality interaction was
significant, F(1, 18) = 7.61, p = .01, η2p = .29.
Table 4.2.
Means and standard deviations (in parentheses) for stereotypic and counterstereotypic lexical decision reaction times, for control and anxious participants
while impression-goals were active and terminated
Control
Active

Terminated

Anxious
Active

Terminated

Stereotypic

606ms (61ms)

587ms (60ms)

602ms (60ms) 568ms (41ms)

Counter-Stereotypic

608ms (60ms)

583ms (53ms)

597ms (62ms) 586ms (48ms)

To facilitate interpretation, follow-up comparisons were conducted on both
control and anxious participants’ data to compare counter-stereotype activation
across lexical decision tasks. For control participants, counter-stereotype reaction
times were significantly faster in the second (M = 583ms, SD = 53ms) compared to
the first (M = 608ms, SD = 60ms) lexical decision task, t(17) = 2.40, p = .02,
Cohen’s d = .44. This difference per se is unsurprising given the main effect of goal
reported above. However, for anxious participants, counter-stereotypes were
similarly active both during (M = 597ms, SD = 62ms) and after (M = 586ms, SD =
48ms) impression-formation, t(18) = 1.23, p = .23, Cohen’s d = .19, (cf. Figure 4.1
and Figure 4.2).
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The difference across active and terminated impression-goal for control
participants cannot be explained by learning effects alone. Learning should have had
a comparable effect on both stereotypic and counter-stereotypic trials for anxious
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participants, which was not the case. Anxious participants were faster at responding
to stereotypic than counter-stereotypic trials in the second lexical decision task, t(18)
= 2.15, p = .04, Cohen’s d = .39, following impression-goal termination (see Figure
4.2).This pattern is consistent with the idea that anxiety reduced counter-stereotype
activation. Learning effects per se were not enough to yield a significant difference
in the control condition. Given the absence of any obvious rebound effects, these
results are taken as evidence for the presence of an incongruency-resolution process
operating during and after the pursuit of an impression-goal. The next question is
whether these processes contributed to impressions formed of the target.
4.8.3

Trait-rating Analysis

Both the incongruency-resolution and counter-stereotype suppression
accounts predict an anxiety x stereotypicality interaction. A 2 (anxiety: high vs
control) x 2 (trait valence: threatening vs non-threatening) x 2 (trait stereotypicality:
stereotypic vs counter-stereotypic) x 2 (prejudice: high vs low) mixed design
ANOVA was performed on the trait-rating data. A near significant main effect of
stereotypicality was observed, F(1, 33) = 3.78, p = .06, η2p = .10. The predicted
anxiety x stereotypicality interaction approached, but did not reach, statistical
significance; F(1, 33) = 2.24, p = .14, η2p = .06. Figure 4.3 reveals a trend in which
anxious participants tended to rate counter-stereotypic traits lower than stereotypic
traits, compared to the ratings of control participants. For control participants, traittypes did not tend to differ.
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In order to further explore whether trait-ratings reflected stereotype and
counter-stereotype activation, correlations were performed between reaction time
data and trait ratings. Reaction times for stereotypic and counter-stereotypic lexical
decisions from the active and terminated conditions were correlated with stereotype
and counter-stereotype ratings. Separate correlations were calculated for anxious and
control groups. None of the resulting coefficients were statistically significant, all ps
> .1. There was no evidence for a relationship between the two measures.
4.8.4

Supplementary Analysis

An assumption made in the introduction was that a rapidly activated
stereotype would provide immediate access to the information necessary to tag
behavioural traits as being either expected or unexpected with a stereotype. The
cognitive consequence of this would be that incongruency-resolution could operate
without having to build up. That is, counter-stereotypes would be immediately
activated, and thus should lead to similar reaction times both during impression-goal
pursuit and after goal termination. An alternative account is that counter-stereotypes
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increased gradually as counter-stereotypic sentences were encountered. The design
used in this experiment allows for a further investigation into these suggestions.
An additional analysis was performed on the lexical decision data. Each
lexical decision task had two blocks, giving a total of four serial blocks across which
trends could be considered. Instead of a two-level goal (active vs terminated) factor,
a four-level block factor was used. Blocks one and two, from the first lexical
decision task, provided two means from the active goal condition. Blocks three and
four, from the second lexical decision task, provided two means from the terminated
goal condition.
If counter-stereotype activation builds up, it could be expected that responses
to stereotypic trials would be faster than counter-stereotypic trials in earlier blocks. If
this assumption was incorrect, and incongruency initiates after goal termination there
should be a gradual increase across block one and two, indicative of learning effects,
and then a sudden speeding-up in block three as incongruency-resolution initiates.
To test these suggestions, a 2 (condition: anxious vs control) x 2 (stereotypicality:
stereotypic vs counter-stereotypic) x 4 (block: 1 vs 2 vs 3 vs 4) was conducted on the
lexical decision task data. A condition x stereotypicality x block interaction was
expected. This interaction approached significance: F(3, 105) = 2.34, p = .07, η2p =
.06.
Figure 4.4 shows the means across each of the four lexical decision task
blocks for both stereotypic and counter-stereotypic trials for control participants. As
can be seen, both words types show a comparable speed-up in responding across
blocks. Given that stereotypes are likely active, the similarity in reaction times for
stereotypic and counter-stereotypic trials suggests that counter-stereotypes were also
active during impression-formation. If incongruency was not present until
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impression-goal termination, reaction times for counter-stereotypic trials would be
slower than that of stereotypic trials on block one and two. This was not the case. In
each of the four blocks, counter-stereotype means did not differ from stereotype
means, all ps > .1. There was no evidence of counter-stereotype rebound.
In comparison, Figure 4.5 shows anxious participants’ performance across
lexical decision task blocks. A small trend for faster responding is noticeable for
counter-stereotypic, compared to stereotypic, trials in blocks one and two, suggesting
that anxious participants may be attempting to engage in incongruency-resolution.
However, this attempt is not efficient. For stereotypic trials, reaction times are faster
compared to counter-stereotypic trials in blocks three and four. By the fourth block,
anxious people were responding faster to stereotypic versus counter-stereotypic
trials, t(18) = 2.01, p = .05. These comparisons were not significant in blocks one,
two and three (all other ps > .1).
Based on the control data, it seems counter-stereotype activation may occur
immediately. As can be seen in Figure 4.4, counter-stereotypes and stereotypes are
comparably activated both when impressions goals are activated and terminated.
Assuming that participants’ stereotypes were activated, this suggests that counterstereotypes may have been activated precipitously instead of building up over
successive sentence presentations.
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4.9

Discussion
4.9.1

Summary and interpretation of findings

Incongruency-resolution is an effortful process that people use to incorporate
information that is incongruent with a pre-existing expectation, into their cognitive
representations of a target person during impression-formation. This process was
predicted to facilitate the activation of counter-stereotypic information both during
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an active impression-goal and following the termination of this goal. In favour of the
incongruency-resolution argument, control participants showed similar reaction
times for stereotypic and counter-stereotypic lexical decisions. That is, for control
participants these constructs were similarly active both during and after impression.
This pattern did not occur for highly anxious participants, instead stereotypes and
counter-stereotypes were similarly active during impression-formation. However,
after impression-formation however, stereotypes were more active than counterstereotypes suggesting that anxiety had disrupted counter-stereotype activation. This
is consistent with the view that incongruency-resolution was disrupted in anxious
participants, and only a subtle increase in counter-stereotypic activation, due to
learning effects, was observed after goal termination.
Trait-ratings provided some additional support for this process. Control
participants endorsed stereotypic and counter-stereotypic traits approximately
equally. Consistent with the view that anxious participants could not easily integrate
counter-stereotypic behaviours into their impressions, this group showed a trend to
rate the target as being more stereotypic than counter-stereotypic. When forming an
impression of a stereotypical target, it appears people engage a resolution process
which operates to incorporate counter-stereotypic traits into a person representation.
During incongruency-resolution trait constructs that represent unexpected
information are activated. This process may serve to produce individuated
impressions that are based less on pre-existing stereotypes and more on the traits that
a target actually displays.
The data from the control participants is consistent with them demonstrating
comparable levels of activation for counter-stereotypes during an active impressiongoal and after this goal had been terminated. While considering whether the

144

behavioural sentences described the target, the resolution process began to heighten
counter-stereotypic activation. After the impression-goal has been terminated,
counter-stereotypes remain active. These were not merely cognitive phenomena,
divorced from any overt behaviour, but were mirrored by trends in reported
impressions. Control participants who exhibited heightened activation of counterstereotypes, rated counter-stereotypic traits as being more characteristic of the target;
but not significantly so. However, these trends in the trait-rating data should be taken
cautiously given that they were not observed in Studies 1 and 2, and given that there
were no correlations between the trait ratings and the lexical decision data.
For highly anxious perceivers, however, the data suggest that incongruencyresolution did not operate efficiently. It appears anxiety may reduce the efficiency of
incongruency-resolution, which would, in turn, create failures in our ability to
incorporate unexpected information into our impressions. Counter-stereotypes and
stereotypes were similarly active both during and after the pursuit of an impressiongoal. Once impression-formation had been terminated, however, counter-stereotypes
were significantly less active than stereotypes. The assumption was that anxiety
should not disrupt stereotype activation, as it is rapid and essentially effortless. Thus
this difference was taken to show reduced counter-stereotype activation, for highly
anxious participants. The absence of recall differences, between control and anxious
participants, show that these effects are not simply due to differences in the depth to
which sentences are processed.
Trait-ratings mirrored the reaction time data, but these measures did not
correlate. This is not problematic for the incongruency-resolution argument.
Incongruency-resolution would presumably be operating on traits implied by
behavioural sentences. However, lexical decisions were made for words that were
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not semantically related to traits implied by behavioural sentences. Because of this,
reaction times reflect activation of general stereotype and counter-stereotype
constructs, rather than to the specific subset of traits that were used during
impression-formation. While it may be the case that a relationship exists between
general construct activation and the application of specific traits, such a relationship
would probably be weak, and likely difficult to detect using the current methods. It is
not surprising that these measures did not correlate.
4.9.2

Counter-stereotype suppression does not explain the reaction time
data

A counter-stereotype suppression argument fails to adequately explain the
findings in this study. Following, impression-formation, a clear counter-stereotype
rebound effect should have occurred if participants had suppressed counterstereotypes during impression-formation. In the lexical decision block analysis, a
clear increase in counter-stereotype activation would have been observed at block
three (immediately following the termination of the impression-goal). The data
showed no evidence of rebound. Counter-stereotype and stereotype accessibilities
were similar across all lexical decision task blocks. Nor was there evidence of
reduced counter-stereotype activation (i.e., suppression) during impressionformation.
Overall, the evidence provides a picture of how anxiety generally influences
impression-formation. When anxious, the likelihood of stereotypic impressions may
increase as a result of our inability to engage effortful individuating incongruencyresolution processes. That is not to say that, under certain circumstances, people
could not suppress counter-stereotypes during impression-formation, only that this
did not appear to be the case in this study.
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4.9.3

An important discrepancy between Study 3 and Studies 1-2

A minor discrepancy that must be addressed is the lack of a statistically significant
difference between means for stereotypic and counter-stereotypic lexical decision trials. In
both Studies 1-2, control participants demonstrated heightened activation for counterstereotypes compared to stereotypes, which manifested as slower average colour naming
latencies for counter-stereotypic compared to stereotypic Masked Stroop trials. Anxious
participants did not show this difference; implying anxiety may have increased stereotype
activation, or may have decreased counter-stereotype activation. The reader may have
noticed that in Study 3, control participants did not should the equivalent pattern. In the
masked Stroop task heightened activation causes slowing on trials that contain relevant
masked probes, whereas in a lexical decision task activation manifests as faster responding
for words that are semantically related to a currently activated construct. In the context of the
current stimuli, a conceptual replication of the activation patterns observed in Studies 1-2
would have occurred in Study 3 as faster responses for counter-stereotypic words compared
to stereotypic words for control participants. Additionally, for anxious participants, mean
RTs on stereotypic and counter-stereotypic trials should not have differed. In Study 3 these
two patterns did not occur: (1) the means for stereotypic and counter-stereotypic lexical
decisions did not significantly differ for control participants, and (2) anxious participants
were faster making stereotypic, than counter-stereotypic, lexical decisions.
On its face, the lack of a clear conceptual replication of the pattern of means
observed in Studies 1-2 seems problematic to the argument that effortful incongruency
processes facilitates counter-stereotype activation to a greater degree in control compared to
anxious participants. However, this is not so: the incongruency resolution account does not
require that counter-stereotypes be more active than stereotypes for control (low anxious)
participants. An incongruency resolution account of the pattern of RTs observed in Study 3
only requires that anxious participants show a pattern of means that is consistent with the
idea that anxiety reduces counter-stereotypic activation. This was the case, and is clearly
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observable in Figure 4.2 for the goal-terminated condition; anxious people were faster on
stereotypic compared to counter-stereotypic trials, whereas controls did not differ on
stereotypic and counter-stereotypic lexical decisions. The discrepancy is not problematic,
because the configuration of means for control participants is not critical to the incongruency
resolution argument. The critical evidence is the basic stereotype x anxiety effect4 (which in
Studies 1-3 has occurred after impression goals have been terminated).
Regarding the discrepancy across studies, it may be that counter-stereotypes are
harder to inhibit, and thus may be more likely to be observable in tasks such as the masked
Stroop that are sensitive to counter-stereotype inhibition. The lexical decision task does not
require participants to inhibit active stereotype-related knowledge, indeed performance
benefits from having semantically relevant constructs activated. While it is beyond the scope
of this thesis to investigate possible idiosyncrasies of the activation measures that may have
led to this discrepancy, it is not beyond the realm of possibility that this discrepancy was
caused by the use of different activation measures in Studies 1-2 and Study 3. Nevertheless,
while the pattern of means may not replicate those of Studies 1-2, the results still fit with an
incongruency resolution account.

4.9.4

Conclusion

When not particularly anxious, people are capable of devoting their
processing to a more considered interpretation of potentially categorizable targets.
When anxious, people are not so capable. This has somewhat grim implications for
perceptions of individuals from groups with threatening stereotypes, especially if the
potential deindividuating effects of incidental anxiety generalize to intergroup
anxiety. If the presence of the target evokes anxiety, it is possible we will view them
more in terms of the stereotype than we otherwise would have. For threatening
4

The stereoptyicality x anxiety effect following goal termination is reflected in the t-tests reported in
sub-section 4.8.2 of the Results section of this chapter. However, the reader may also be interested to
know that the stereotypicality x anxiety interaction was significant for the goal-terminated condition,
F(1, 35) = 4.41, p = .04, η2p = .11. The means relevant to this ANOVA are represented in Figures 4.1
and 4.2.
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stereotypes at least, anxiety can potentially lead to a cycle of stereotyping, in which
members of the group evoke anxiety, and anxiety then impairs the processing of
traits counter to the stereotype. At any rate, an overall theme has become apparent
across the first three studies in this thesis: people who are anxious may be less likely
to activate counter-stereotypic traits when forming impressions.
Across Studies 1-3, the results have been largely consistent with the
incongruency-resolution account. In pursuit of further evidence for the operation of
incongruency-resolution processes in the current impression formation task, the next
study will consider another prediction that can be derived from the incongruencyresolution argument. Specifically, that slowing should occur for stereotypic and
counter-stereotypic responses compared to stereotype-irrelevant responses (Srull,
1981).
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Chapter 5: Study 4
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5
5.1

Study 4a: Preliminary evidence for slower stereotype-related, compared to
stereotype-irrelevant, lexical decisions
Introduction
Previously in this thesis, it has been demonstrated that low anxious people

show preferential activation for counter-stereotypes when forming a first impression
of a stereotypic target. Highly anxious people, however, do not show preferential
counter-stereotype activation. The working argument for these effects is that an
active impression-goal mobilizes incongruency-resolution processes that serve to
integrate unexpected, counter-stereotypic, information into the person representation
formed during impression-formation. Up to this point, the reaction time tasks used in
the previous studies have only measured stereotype and counter-stereotype
activation. The previous studies have lacked a proper baseline condition to which
stereotypic and counter-stereotypic reaction times could be compared. While the
previous comparisons, between counter-stereotypes and stereotypes, do provide
evidence for the operation of an incongruency-resolution process, they are based on
the assumption that stereotypes are facilitated during the impression task. However,
it has not been empirically demonstrated that participants activated their stereotypes
in the task that has been used in the previous studies. In fact, there is reason to
believe that reaction time data in the previous studies actually reflects slowing for
stereotypic and counter-stereotypic information (Srull, 1981).
5.2

Incongruency may slow stereotypic and counter-stereotypic responses
A cornerstone principle of incongruency-resolution is that processing time is

devoted to understanding expectancy-incongruent information (Srull, 1981). That is,
incongruent information is ‘…retained in working memory for a relative long period
of time’ (Srull, 1981, pg. 442). Thus, a characteristic of incongruency-resolution is to
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prolong processing for unexpected (counter-stereotypic) information while it is
resolved with other expectancy-relevant (stereotypic and counter-stereotypic)
information. It has been argued previously, that an active stereotype renders
stereotypic traits as expected and counter-stereotypic traits as unexpected. In the
context of stereotype-based impression-formation, the focus of this process is to aid
the integration of counter-stereotypic traits into a person representation by
contrasting them with other stereotypic and counter-stereotypic traits. If Srull’s
(1981) thesis is correct, then incongruency-resolution should be prolonging
processing for counter-stereotypic information, but also for stereotypic information,
as both types of information are relevant to stereotypic-expectancies (Srull, 1981;
Srull et al., 1985).
If we assume that incongruency-resolution is an additional processing system
that is activated during impression-formation, then it seems plausible that people
would be slower to respond to information that is ‘run through’ this system
compared to information that is not. The implication here is that, in the context of an
impression-goal, people may make slower lexical decisions for stereotypic and
counter-stereotypic words compared to stereotype-irrelevant words. Irrelevant words
should not be delayed by incongruency-resolution, so people ought to be faster at
preparing and executing lexical decisions for them.
The idea that slowing might occur, for stereotypes especially, is at odds with
a large body of literature that has reported facilitation for responses made to
stereotypic information following the presentation of a stereotypical target (e.g.
Macrae et al., 1995; Pendry & Macrae, 1994). This suggestion begs the question:
Why has slowing for stereotypic responses not been observed in previous studies?
There are two conditions that are likely necessary before stereotypic slowing effects
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are observed. The first condition is that people must have an active impression-goal.
Slowing for stereotypic responses is probably an incidental consequence of attempts
to resolve counter-stereotypic traits associated with an impression target. If the
purpose of incongruency-resolution is to aid the comprehension of counterstereotypic traits, these traits will be emphasized during processing. As mentioned,
Srull’s (1981) proposal is that while trying to understand unexpected traits, expected
traits will be considered in conjunction with those that are unexpected. In the context
of stereotyping, stereotypic traits will be considered in conjunction with counterstereotypic traits. When trying to understand counter-stereotypic traits,
incongruency-resolution processes may also prolong the processing duration for
stereotypic traits. As incongruency-resolution occurs more readily with an
impression-goal (Chartrand & Bargh, 1996; Hastie & Park, 1986), people must be
forming impressions for stereotypic responses to be slowed. The second condition is
that the target must be associated with some counter-stereotypic traits. In the absence
of counter-stereotypic traits, there would be no unexpected information to resolve
and there would be no reason to hold stereotypic traits in working memory. So
unless an impression target is associated with both counter-stereotypic and
stereotypic traits, stereotypic responses would not likely be slowed.
To properly demonstrate an overall slowing effect requires specific
experimental conditions. Participants must form impressions of a target from a
stereotypic group, who is associated with both stereotypic and counter-stereotypic
behaviours. This would instigate the hypothesized slowing effect. Furthermore, tasks
that are administered to measure stereotype and counter-stereotype activation must
include a stereotype-irrelevant baseline. The inclusion of the stereotype-irrelevant
stimuli provides a point of comparison that allows for the slowing effect to be
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detected, should it exist. Previous studies have not shown the proposed slowing
effect, because the designs that were used did not meet these experimental
conditions.
5.3

Study 4a: Overview
The purpose of Study 4a was to establish whether the predicted slowing

occurs for stereotypic and counter-stereotypic lexical decisions. Given that
stereotypes can become rapidly accessible and facilitate responses to stereotypic
lexical decisions (Macrae et al., 1995; Pendry & Macrae, 1996), it was prudent to
conduct pilot testing to determine whether responding is indeed slower for stereotype
and counter-stereotypes. The lexical decision task from Study 3 was modified to
include a set of common nouns that were stereotype-irrelevant. Common nouns were
selected that could not be used to literally describe a person (e.g. elephant, leaf), thus
would not be overly influenced by stereotype-related activations. Irrelevant words
provided a baseline to which stereotypic and counter-stereotypic reaction times were
compared. Based on the argument presented, it was expected that responses would
be faster for irrelevant words compared to stereotypic and counter-stereotypic words.
With respect to administration, Study 4a was similar to Study 3, with only
minor changes. Participants did not complete the anagram task, as anxiety was not
manipulated. The measures of impression-formation, trait anxiety and prejudice used
in the previous studies were omitted. Participants did report state anxiety, but this
was only used to conduct preliminary anxiety analyses.
5.3.1

Hypotheses

The primary prediction was that participants would (a) make faster lexical
decisions for irrelevant words, compared to stereotypic and counter-stereotypic
words. It was expected that the pattern observed in the Study 3 would be replicated,
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and (b) reaction times for stereotypic and counter-stereotypic lexical decisions
should be comparable across levels of impression-goal (active vs terminated).
Furthermore, when lexical decision task blocks are analysed, (c) there should be no
differences between stereotypic and counter-stereotypic reaction times in any of the
blocks.
5.4

Method
5.4.1

Design

Study 4a was a 3 (word-type: stereotypic vs counter-stereotypic vs
stereotype-irrelevant) x 2 (valence: positive vs negative) x 2 (impression-goal: active
vs terminated) x 2 (naturalistic anxiety: high vs low) mixed design, with naturalisticanxiety as a between-groups variable, and word-type, valence and impression-goal as
within-groups variables.
5.4.2

Participants

Participants were 20 undergraduate and postgraduate psychology students
from the University of Western Australia. The sample consisted of 10 males and 10
females. The mean age was M = 27.25 (SD = 5.21) years and all participants spoke
English as a first language. During de-briefing, no participant was able to discern the
purpose of the study.
5.4.3

Apparatus

The impression task materials were identical to those used in the previous
studies.
Behavioural Sentences. Participants first saw a photo of the stereotypical
target (a middle-aged male Australian Aboriginal named John; (see Appendix E) for
10sec. Next, a set of 20 behavioural sentences were presented serially. Four different
behavioural sentence types were presented; describing stereotypic positive,
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stereotypic negative, counter-stereotypic positive and counter-stereotypic negative
behaviours. Each of the sentences implied a trait-word from the trait-rating stimulus
list (e.g. ‘He is not always law abiding’, ‘criminal’). Each sentence was displayed for
10 seconds and there were no inter-trial intervals. Participants were not required to
make any responses during this task. Participants were instructed to read each
sentence and decide whether the sentence described the target, and that the goal of
the task was to form an impression of him.
Impression-goal manipulation. In order to prolong impression-goal pursuit,
participants were given additional instructions at the beginning of the behavioural
sentence task. They were informed that they would get a second set of information
about the target later in the experiment, but that they would first perform an
intermediate task. This provided an explicit, unambiguous cue to maintain an active
impression-goal throughout the first lexical decision task. After completing the first
lexical decision task, participants were informed that the experimenter had made a
small error and that they would not be learning any more information about the
target. This provided a clear cue for impression-goal cessation.
Lexical decision task. Target words in the lexical decision task were those
used in Study 3 (see Appendix H). Nine additional common nouns were included
which constituted the irrelevant condition. These were elephant, leaf, apple, bicycle,
flute, pillow, spectacles, carpet and caffeine. Nouns were chosen instead of
adjectives to minimize the likelihood that participants could use them during
impression-formation. To check that irrelevant words had similar linguistic
characteristics to the pre-existing word stimuli, three one-way between-groups
ANOVAs were performed using Brown written frequency, Kucera-Francis word
frequency and word-length as dependent measures. Groups were defined by a
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stimulus-type factor, (stimulus-type: stereotypic positive vs stereotypic negative vs
counter-stereotypic positive vs counter-stereotypic negative vs irrelevant). The
groups did not differ on either the Brown written frequency, F(4, 32) = 1.53, p = .21,
the Kucera-Francis, F(4, 32) = 1.30, p = .29, or on word-length, F(4, 32) = 1.35, p =
.27. These analyses show that irrelevant words were linguistically similar to words
used in the previous studies.
In each lexical decision task trial, a letter-string stimulus was presented in the
centre of the screen for a maximum duration of 1500ms. Participants were instructed
to make yes/no key-press responses. Responding was counterbalanced so that half of
the participants responded yes with a left-handed key-press, and no with a righthanded key-press, and this was reversed for the other half of participants. Within
each block, stimuli were randomly selected, without replacement, from the list of 45
English words and 45 non-words. Non-words were phonemically similar to English
words, and thus differed from words only in their lack of semantic content. If
participants did not respond within 1500ms, a screen was displayed indicating that
they were too slow and needed to respond faster. A 1000ms inter-trial interval
separated each presentation. Reaction times were measured as the latency, in ms,
between the onset of a stimulus letter-string and a key-press response. Accuracy and
speed were emphasized in the instructions.
Participants completed the lexical decision task twice, once with an active
impression-goal, the second after they had terminated their impression-goal. Each
task began with 12 practice trials, that contained six common nouns irrelevant to the
Australian Aboriginal stereotype (e.g. ‘fireplace’), and six non-words. Practice
stimuli were not used in the experimental trials. Common nouns in the practice trials
were different from those used in the experimental trials. After this, 144
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experimental trials were administered. Trials were arranged into two blocks, each
containing 45 English words and 45 non-words. English words were either
stereotypic positive, stereotypic negative, counter-stereotypic positive or counterstereotypic negative or irrelevant. There were nine words for each of the five wordtypes. Non-words were constructed by altering English words so that they were
phonetically consistent with English words, but lacking in semantic content. None of
the word stimuli in the lexical decision task were used to create non-word stimuli.
The same set of stimuli was used in each block. Thus, across the two lexical decision
tasks, each word was presented four times.
5.4.4

Procedure

Participants first formed impressions of the target by reading the behavioural
sentences. Next, the lexical decision task was administered twice, with the goaltermination manipulation given before participants completed the second lexical
decision task. Finally, the state scale of the STAI was completed and participants
were debriefed.
5.5

Results
5.5.1

Sample Characteristics

Data Screening. Lexical decision reaction times were screened for outliers
and participants with values with z-scores exceeding 3.29 standard deviations (see
Tabachnik & Fidell, 2007) from their respective cell distribution, were excluded
from the analysis. Two participants were removed from the analysis based on this
criterion. The final sample size was N = 18. Median reaction times were used in
these analyses.
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5.5.2

Lexical Decision Analysis

The primary hypothesis (a) was that participants should make faster lexical
decisions for irrelevant compared to stereotypic and counter-stereotypic words. To
test this hypothesis, a 3 (word type: stereotypic vs counter-stereotypic vs irrelevant)
x 2 (impression-goal: active vs terminated) repeated-measures ANOVA was
conducted. Firstly, there was a significant main effect of word-type, F(2, 34) =
32.06, p < .001, η2p = .65. The pattern of means suggested responses for irrelevant
(M = 520ms, SD = 46ms) trials were faster than both stereotypic (M = 555ms, SD =
44ms) and counter-stereotypic (M = 562ms, SD = 44ms) trials, and stereotypic trials
were faster than counter-stereotypic trials. The main effect of goal was also
significant, F(1, 17) = 18.86, p < .001, η2p = .52; Participants made slower lexical
decisions when their goals were active (M = 556ms, SD = 43ms) than when their
goals had been terminated (M = 535ms, SD = 45ms). Consistent with the primary
hypotheses, a word type x impression-goal interaction was observed, F(2, 34) = 8.76,
p = .001, η2p = .34. The cell means from this interaction are presented graphically in
Figure 5.1.
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Figure 5.1. Stereotypic, counter-stereotypic and irrelevant reaction
times (RTs) when impression-goals were active and terminated.
To further understand this interaction, simple main effects were calculated
for each level of impression-goal. For the impression-goal active condition, a oneway ANOVA was conducted using word-type as the independent variable.
Mauchley’s test of sphericity indicated a discrepancy in covariances between wordtype cells, χ2(2, N = 18) = 6.81, p <.001, so the Greenhouse-Geisser adjustment was
used. A significant effect of word-type was observed, F(1.48, 25.24) = 34.46, p <
.001, ηp2 = .665. Using paired-samples tests, three comparisons were conducted to
isolate this effect. Participants made significantly faster lexical decisions for
irrelevant (M = 521ms, SD = 48ms) compared to stereotypic (M = 569ms, SD =
47ms) words; t(17) = 7.78, p < .001, Cohen’s d = .98. Similarly, reaction times were
faster for irrelevant words compared to counter-stereotypic (M = 578ms, SD = 44ms)
words; t(17) = 6.31, p < .001, Cohen’s d = 1.22. No difference was observed in
response times between stereotypic and counter-stereotypic words t(17) = 1.48, p =
.15, Cohen’s d = .20.

5

When using the unadjusted degrees of freedom, the one-way ANOVA yielded the same outcome at 2 d.p., F(2,
34) = 34.46, p < .001, ηp2 = .66.
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Next, a one-way repeated-measures ANOVA was conducted on the
impression-goal terminated lexical decision task data. A significant effect of word
type was observed, F(2, 34) = 11.10, p < .001, ηp2 = .39. Paired samples t-tests were
used to isolate this effect. Response times were significantly faster for irrelevant (M
= 519, SD = 51) compared to stereotypic (M = 541, SD = 44) words, t(17) = 3.41, p =
.003, Cohen’s d = .45. Responses to irrelevant words were also faster compared to
counter-stereotypic (M = 546, SD = 47ms) words, t(17) = 4.26, p = .001, Cohen’s d =
.55. Again, no difference was observed between response times for stereotypic and
counter-stereotypic words, t(17) = .94, p = .35, Cohen’s d = .11.
The analyses confirmed hypotheses (a) and (b). Participants made faster
lexical decisions for irrelevant compared to stereotypic and counter-stereotypic
words. Consistent with Study 3, there were no reaction time differences between
stereotypic and counter-stereotypic lexical decisions, suggesting that these constructs
were comparably activated.
5.5.3

Analysis by block

To determine whether the current data was consistent with the Study 3
control group, reaction times were analysed by lexical decision task block. Each
lexical decision task contained two blocks. There were four blocks in total, two
blocks when impression-goals were active (block 1-2) and two blocks (blocks 3-4)
when impressions-goals had been terminated. Like Study 3, stereotypic and counterstereotypic reaction times should be comparable across each of the four blocks. A 2
(stereotypicality: stereotypic vs counter-stereotypic) x 4 (block: 1 vs 2 vs 3 vs 4)
repeated measures ANOVA was conducted to test this prediction. As expected, no
stereotypicality x block interaction was observed, F(3, 57) = 1.09, p = .39, ηp2 = .05.
Hypothesis (c) was also supported.
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5.5.4

Anxiety Effects

To explore the effects of state-anxiety on lexical decisions, a median-split
was performed on the state anxiety scores, to define high and low naturalisticanxiety groups. A 2 (stereotype: stereotypic vs counter-stereotypic) x 2 (valence:
positive vs negative) x 2 (impression-goal: active vs terminated) x 2 (naturalistic
anxiety: high vs low) mixed design ANOVA was performed. No anxiety-related
effects were observed. Anxiety did not modify any of the effects reported in the first
factorial ANOVA.
5.5.5

Supplementary Analyses (Error Rates)

A key aspect of lexical decision task performance is rapid responding. This
task demand is at odds with the prolonged processing argued to occur as a function
of incongruency-resolution. It is possible that on stereotypic and counter-stereotypic
trials, incongruency-resolution may interfere with task performance. If so, more
errors might occur for stereotype-related words compared to irrelevant words. To test
this prediction, the number of errors made while making lexical decisions were
analysed. The number of errors made (i.e., not proportion of errors) were used in the
following analyses.
A 3 (word-type: stereotypic vs counter-stereotypic vs irrelevant) x 2
(impression-goal: active vs terminated) repeated-measures ANOVA was conducted
on error rates. Two relevant effects were observed. The main effect of word-type
was significant, F(2, 38) = 20.42, p < .001, ηp2 = .51, and the word-type x
impression-goal interaction approached significance, F(2, 38) = 3.00, p = .06, ηp2 =
.13. The interaction was decomposed by analysing the word-type factor at both
levels of impression-goal.
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When impression-goals were active, the word-type main effect was
significant, F(2, 38) = 23.47, p < .001, ηp2 = .55. Pairwise comparisons revealed
fewer errors for irrelevant (M = .15, SD = .28) compared to both stereotypic (M =
.73, SD = .51), t(19) = 5.20, p < .001, Cohen’s d = 1.44, and counter-stereotypic (M
= .81, SD = .55), t(19) = 6.43, p < .001, Cohen’s d = 1.57, lexical decisions. No error
differences occurred between stereotypic and counter-stereotypic lexical decisions,
t(19) = .86, p = .39, Cohen’s d = .16.
A similar pattern was observed when impression-goals were terminated. The
main effect of word-type was significant, F(2, 38) = 9.80, p <.001, ηp2 = .34.
Pairwise comparisons indicated fewer errors for irrelevant (M = .33, SD = .49)
compared to both stereotypic (M = .60, SD = .54), t(19) = 2.46, p = .02, Cohen’s d =
.53, and counter-stereotypic (M = .89, SD = .57), t(19) = 3.71, p < .001, Cohen’s d =
1.05, lexical decisions. Additionally, fewer errors occurred for stereotypic than
counter-stereotypic lexical decisions, t(19) = 2.56, p = .01, Cohen’s d = .51.
5.6

Discussion
5.6.1

Summary and interpretation of findings

The aim of Study 4a was to determine whether stereotypic and counterstereotypic lexical decisions reaction times were delayed by incongruencyresolution. The lexical decision tasks used in Study 3 were modified to contain
common nouns that were irrelevant to the incongruency-resolution process (i.e.,
stereotype-irrelevant). As these irrelevant words contained no expectancy relevant
(i.e., stereotype-related) information, they should not be delayed by the resolution
processes. The data confirmed the primary hypothesis (a): reaction times were faster
for irrelevant compared to both stereotypic and counter-stereotypic lexical decisions.
This is consistent with the argument that incongruency-resolution slows processing
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for expectancy-relevant information. Additionally, stereotypes and counterstereotypes were similarly activated during both lexical decision tasks, and also at
each lexical decision task block (supporting hypotheses b and c, respectively).
In Study 3, it was shown that incongruency-resolution facilitates reaction
times in addition to learning effects. The current data are therefore taken to indicate
the operation of incongruency-resolution. An analysis of error rates indicated fewer
errors for irrelevant compared to both stereotypic and counter-stereotypic lexical
decisions. There was a pattern suggesting more errors for counter-stereotypic,
compared to stereotypic trials. Given that incongruency-resolution should emphasize
processing for counter-stereotypic information, this pattern is not surprising, and
provides additional support for the theory that incongruency-resolution processes are
operating in the experimental paradigm employed in this thesis. Note also that these
error rates are small, and do not compromise the interpretation of the reaction time
data.
An important part of the rationale for incongruency-resolution is that
stereotypes become active to provide the information necessary to identify incoming
trait information as either being expectancy-congruent or incongruent. That is,
stereotype activation must be occurring at some stage in the current task. Yet the
current reaction time data is suggestive of slowing for stereotypes and counterstereotype, which is at odds with research showing that active stereotypes facilitate
responding for stereotypic information. It is possible that the incongruencyresolution process represents a cognitive route by which active stereotypes may lead
to contrast effects in reaction time tasks. Stereotypes become active to supply the
necessary expectancies, but incongruency-resolution delays responding by
prolonging processing for stereotypic and counter-stereotypic information.
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What I am suggesting is that although stereotypes and counter-stereotypes are
more accessible, responding for stimuli that are relevant to these constructs is
delayed by incongruency-resolution processes. It is conventional to interpret faster
lexical decisions as showing heightened activation (e.g. Dijksterhuis & van
Knippenberg, 1996; Macrae et al., 1995; Pendry & Macrae, 1996), and this
interpretation may hold when incongruency-resolution processes are not operating to
prolong processing for expectancy-relevant traits. However, Study 4a shows that an
overall slowing effect may occur for expectancy-relevant responding. Counterstereotype can still be detected, by comparing performance on counter-stereotypic
trials to performance on stereotypic trials, but heightened stereotype and counterstereotype activation may occur within an overall slowing effect. As this is an
unconventional suggestion, Study 4b was conducted to investigate whether the
slowing effect observed for stereotypic and counter-stereotypic lexical decisions
would be replicated.
5.7

Study 4b: Overview
In Study 4b an attempt was made to replicate the overall slowing effect in 4a.

In study 4b, anxiety was induced to determine if anxious participants would show
the overall slowing effect. In Studies 1-3 the findings have been consistent with the
argument that anxiety disrupts incongruency-resolution, so if incongruencyresolution leads to an overall slowing effect, then this effect may be reduced when
people are anxious. More importantly, however, it is predicted that the overall
slowing effect for stereotypic and counter-stereotypic lexical decisions will be
observed for low anxious, control participants.
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5.8

Method
5.8.1

Design

Study 4b was a 3 (word-type: stereotypic vs counter-stereotypic vs
stereotype-irrelevant) x 2 (valence: positive vs negative) x 2 (impression-goal:
inhibited vs terminated) x 2 (anxiety: high vs control) mixed design, with anxiety as
a between-groups variable.
5.8.2

Participants

Participants were 45 undergraduate students who participated for course
credit. Participants ranged from 17-65 years of age, with a mean age of 21.09 years.
The sample consisted of 11 males and 34 females. All participants spoke English as
a first language.
5.8.3

Apparatus and Procedure

All materials and protocols were the same as those used in Study 3 except the
lexical decision tasks, which were identical to those in Study 4a.
5.9

Results
5.9.1

Data screening and manipulation check

Data screening. Outliers were again defined as values exceeding an absolute
value of 3.29 standard deviations from their respective cell distribution (Tabachnik
& Fidell, 2007). Based on the lexical decision data, three outliers were removed.
Median reaction times were again used in the lexical decision analyses. An
additional participant, who did not properly complete the state-anxiety scale, was
also excluded from the analyses. The final sample size was N = 41.
Anxiety Manipulation Check. The anxiety manipulation was successful,
with participants in the high anxiety condition reporting higher state-anxiety (M =
43.38, SD = 10.01) than those in the control condition (M = 35.45, SD = 10.23), F(1,
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39) = 6.28, p = .016. Additionally, these groups did not differ on their trait anxiety
scores, F(1, 39) = .11, p = .73; (control; M = 42.45, SD = 10.36; anxious; M = 43.57,
SD = 10.98).
Recall Data Check. No differences in overall recall of behavioural sentences
occurred between control and anxious participants, F(1, 37)6 = .35, p = .55. Control
(M = 5.44, SD = 1.85) and anxious (M = 5.14, SD = 1.27) participants processed the
behavioural sentences to a comparable degree.
5.9.2

Lexical Decision Analyses

To determine whether participants were faster for irrelevant, compared to
stereotypic and counter-stereotypic words, a 3 (word-type: stereotypic vs counterstereotypic vs irrelevant) x 2 (impression-goal: active vs terminated) x 2 (anxiety:
control vs anxious), mixed ANOVA was performed. See Table 5.1 for the full
ANOVA output. A significant word-type x impression-goal interaction emerged,
F(2, 78) = 4.41, p =.01, ηp2 = .10. Anxiety did not modify this interaction, F(2, 78) =
.41, p = .66, ηp2 = .01. Paired-samples t-tests were used to examine the nature of the
word-type x impression-goal interaction. Three t-tests were conducted for both the
impression-goal-active and goal-terminated conditions. As there was no effect of
anxiety, the anxiety factor was not considered in the following comparisons.
For the impression-goal active condition, participants were significantly
faster for irrelevant (M = 534ms, SD = 48ms), compared to both stereotypic (M =
585ms, SD = 59ms; t(40) = 10.35, p <.001, Cohen’s d = .94) and counter-stereotypic
(M = 580ms, SD = 57ms; t(40) = 8.64, p <.001, Cohen’s d = .87) words. For the
impression-goal terminated condition, participants were also faster for irrelevant (M

6

The degrees of freedom for the error term here reflects that, due to an administration error, one
participant did not complete the recall measure.
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= 521ms, SD = 52ms) compared to both stereotypic (M = 556ms, SD = 62ms; t(40) =
7.26, p <.001, Cohen’s d = .60) and counter-stereotypic words (M = 554ms, SD =
53ms; t(40) = 5.87, p <.001, Cohen’s d = .62). In support of hypothesis (a),
participants made faster responses to irrelevant compared to stereotypic and counterstereotypic words regardless of impression-goal and regardless of anxiety.
Table 5.1.
All of the effects from the initial mixed design ANOVA.
F

p

η2p

Word-type

75.71

<.001

.66

Word-type x Anxiety

.70

.49

.01

Goal

22.19

<.001

.36

Goal x Anxiety

2.00

.16

.04

Word-type x Goal

4.41

.01

.10

Word-type x Goal x
Anxiety

.41

.66

.01

Effect

Stereotypic vs counter-stereotypic reaction times. In the previous studies,
counter-stereotypes were observed to be more accessible in control groups than in
participants who were made anxious. To determine whether this pattern occurred in
this study, a 2 (stereotypicality: stereotypic vs counter-stereotypic)7 x 2 (valence:
positive vs negative) x 2 (impression-goal: inhibited vs terminated) x 2 (anxiety:
high vs control) mixed ANOVA was conducted. The stereotypicality x impressiongoal x anxiety interaction was not statistically significant, F(1, 39) = .71, p = .40, ηp2
= .01. Interestingly, highly anxious participants did not show the slowing for
counter-stereotypes that was observed in Study 3 (see Table 5.2). A near-significant
7

The three-level word-type factor could not be used because the irrelevant words did not vary by
valence.

168

valence x impression-goal x anxiety interaction was also observed, F(1, 39) = 3.74, p
= .06, ηp2 = .08, which is explored further in the Anxiety Effects section of these
results.
Table 5.2.
Means and standard deviations (in parentheses) for stereotypic and counterstereotypic lexical decision reaction times, for high and control participants while
impression-goals were active and terminated.
control
Active

Terminated

anxiety
Active

Terminated

Stereotypic

597ms (57ms)

551ms (42ms)

575ms (66ms) 555ms (70ms)

Counter-Stereotypic

587ms (53ms)

554ms (34ms)

575ms (63ms) 553ms (65ms)

For control participants, the difference between stereotypic and counterstereotypic trials approached significance, t(19) = 1.84, p = .08, Cohen’s d = .18. For
anxious participants, this difference was clearly non-significant, t(20) = .05, p = .95,
Cohen’s d = .003.
5.9.3

Lexical Decision Block Analysis

To investigate reaction times across blocks, a 2 (stereotypicality: stereotypic
vs counter-stereotypic) x 4 (block: 1 vs 2 vs 3 vs 4) x 2 (anxiety: high vs control)
mixed designed ANOVA was performed. The stereotypicality x block x anxiety
interaction was not significant, F(3, 117) = 1.69, p = .17, ηp 2 = .04.
5.9.4

Anxiety Effects

To explore the nature of the valence x impression-goal x anxiety interaction
reported in the Lexical Decision Analysis section, separate valence x impressiongoal repeated-measures ANOVAs were conducted on control and anxious group
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data. For control participants, no valence x impression-goal interaction was
observed, F(1, 19) = .67, p = .42, ηp2 = .03. Nor was a valence main effect observed,
F(1, 19) = .85, p = .37, ηp2 = .04. For anxious participants, the valence x impressiongoal interaction approached significance, F(1, 20) = 3.38, p = .08, ηp2 = .14.
However, no valence main effect was observed, F(1, 20) = 1.68, p = .20, ηp2 = .07.
As seen in Figures 5.1a and 5.1b , this near significant interaction appears to be a
result of anxious participants responding faster to negative, compared to positive,
words while their impression-goal was active.

Figure 5.3. Control participants’ reaction times (RTs) for positive and
negative lexical decisions in the impression-goal active and terminated
conditions.
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Figure 5.4. Anxious participants’ reaction times (RTs) for positive and
negative lexical decisions in the impression-goal active and terminated
conditions.

5.9.5

Trait-rating Analyses

Trait-ratings were subjected to a 2 (stereotypicality: stereotypic vs counterstereotypic) x 2 (valence: positive vs negative) x 2 (anxiety: high vs control) mixed
ANOVA. Only two significant effects were observed. One was a main effect of
stereotype, F(1, 36) = 11.21, p = .002, ηp2 = .23, indicating that participants endorsed
stereotypic traits more than counter-stereotypic traits. The second was a stereotype x
valence interaction, F(1, 36) = 4.65, p = .03, ηp2 = .11. The predicted stereotypicality
x valence x anxiety interaction was not statistically significant, F(1, 37) = .40, p =
.52, ηp2 = .01.
To further investigate the valence effects observed in anxious participants’
lexical decisions, the stereotype factor in the reaction time data was collapsed, by the
averaging positive and negative cell means for the impression-goal active and
terminated conditions. Correlations were then conducted between positive traitratings and positive reaction times. This was done separately for impression-goal
active and terminated conditions. The same procedure was then conducted for
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negative trait-ratings and negative reaction times for impression-goal active and
terminated data. For anxious participants, a near significant inverse linear
relationship was observed between positive ratings and reaction times to positive
words while in the impression-goal active condition, r(19) = -.36, p = .059. No
significant correlations were observed between reaction times to negative lexical
decision task stimuli in either the anxious participants’ data or control participants’
data.
To determine whether stereotype-related activations influenced impressions,
the lexical decision data was collapsed into stereotypic and counter-stereotypic
groups separately for the impression-goal active and terminated conditions. Traitratings were also collapsed into stereotypic and counter-stereotypic groups. A
correlation analysis was performed on this reaction times and trait-rating data. No
significant correlations were observed, all ps > .4. Stereotype and counter-stereotype
activation did not relate to stereotype and counter-stereotype application in the traitrating data.
5.9.6

Supplementary Analyses (Error Rates)

It was noted in Study 4a that if incongruency-resolution slows responding,
this might increase errors for stereotypic and counter-stereotypic lexical decisions.
To determine if this effect was replicated in the current data, a 3 (word-type:
stereotypic vs counter-stereotypic vs irrelevant) x 2 (impression-goal: active vs
terminated) repeated measures ANOVA was performed on the number of errors.
Given, that there was no anxiety induction in Study 4a and that anxiety did not
interact with word-type in the lexical decisions in this data-set, only control
participants’ data was included in this analysis. Only one effect was observed.
Mauchley’s test indicated a breach of the sphericity assumption, for the word-type
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main effect, χ2(N = 17, 2)8 = 9.14, p = .01, so the Greenhouse-Geisser adjustment9
was applied. The main effect of word-type was significant, F(1.37, 21.97) = 20.03, p
< .001, ηp2 = .55.
Follow-up LSD tests indicated fewer errors for irrelevant (M = .10, SD = .03)
compared to stereotypic (M = .80, SD = .17; p = .001) and counter-stereotypic trials
(M = 1.05, SD = .19; p < .001). The difference between stereotypic and counterstereotypic trials was also significant (p = .01).
5.10 Discussion
5.10.1 Summary and interpretation of findings
Incongruency-resolution is argued to prolong processing for both counterstereotypic and stereotypic traits. It is a function that is at odds with the responsespeed demands imposed by lexical decisions. The lexical decision tasks, used in
Study 3, were modified to include a set of stereotype-irrelevant words. As
stereotypes were providing the expectancies necessary for incongruency-resolution,
these words were also irrelevant to incongruency-resolution. Irrelevant words were
used as a comparison condition that would allow clear conclusions to be drawn about
whether incongruency-resolution was slowing reaction times for stereotypic and
counter-stereotypic lexical decisions. In Studies 4a and the 4b control group, faster
lexical decisions were made for irrelevant, compared to stereotypic and counterstereotypic words. These findings provide strong additional support for the
incongruency-resolution argument, showing that responses to information relevant to
the resolution process are slowed.

8

Three control participants’ error-rate data was lost due to a computer malfunction.
When using the unadjusted degrees of freedom, the main effect of word-type was the same at 2 d.p., F(2, 32) =
20.31, p < .001, ηp2 = .55.
9
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No differences were observed between stereotypic and counter-stereotypic
reaction times for control participants in either Study 4a or Study 4b. In Study 3
controls, a similar pattern was observed, and was interpreted to reflect the combined
effects of learning and incongruency-resolution. In Study 4b, anxious participants
showed no such slowing for counter-stereotypic lexical decisions, the absence of an
interaction including anxiety, stereotypicality and block suggested that anxious
participants experienced comparable levels of activation for stereotypes and counterstereotypes. However, anxious participants in Study 3 produced a pattern of reaction
times suggestive of slowing for counter-stereotypes compared to stereotypes. By the
fourth lexical decision task block, counter-stereotypic lexical decisions were
significantly slower than stereotypic lexical decisions.
Anxious participants in Study 4b did not show slower reaction times for
counter-stereotypic compared to stereotypic words. However, this is not particularly
problematic for the incongruency-resolution interpretation. As in the current studies,
supplementary lexical decision task analyses were conducted by block in Study 3.
This previous analysis did suggest that anxious participants attempted to resolve
counter-stereotypes, but were not efficient in doing so. The trends observable in
Figures 4.4 and 4.5, in Study 3, indicate similar reaction times for stereotypic and
counter-stereotypic lexical decisions in blocks one and two, which would be
expected if the incongruency-resolution process is operating. By block four however,
stereotypic responses were significantly faster than counter-stereotypic, presumably
because anxiety had disrupted incongruency-resolution and reduced counterstereotype activation.
Srull’s (1981) suggestion was that incongruency-resolution processes attempt
to hold expectancy-related traits, especially those that are unexpected, in working
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memory for a prolonged period so that they can be resolved with other observed
traits. This property is at odds with the demands of lexical decision tasks, which
require rapid responses. If, in the current impression task, incongruency-resolution
processes delay processing for stereotypic and, in particular, counter-stereotypic
lexical decisions then more errors should occur when making lexical decisions for
these word-types compared to stereotype-irrelevant words. This pattern was
observed in both Studies 4a and 4b. More errors were observed for stereotypic and
counter-stereotypic compared to stereotype-irrelevant words, which is consistent
with the idea that participants’ were experiencing prolonged processing for
expectancy-relevant information. Furthermore, these patterns were observed in both
anxious and control participants, suggesting that anxious participants will still
engaging incongruency-resolution processes to some degree. This is consistent with
the block-analysis conducted in Study 3, which revealed that anxious participants
may attempt to resolve unexpected traits.
Faster reaction times were observed for irrelevant words, in both Study 4a
and 4b, strongly suggesting that anxious participants were trying to resolve counterstereotypic traits. It seems more likely that the inclusion of the irrelevant word set
has somehow mitigated stereotypic and counter-stereotypic reaction times
differences for anxious participants in Study 4b. One possibility is that learning
effects were magnified by the inclusion of the irrelevant words. Adding irrelevant
words to the pre-existing stimulus set meant that participants in the current study
were performing more lexical decision task trials than in Study 3. A consequence of
this is that participants may have been able to improve their task performance to a
degree that masked the slowing that would be expected for counter-stereotypic
compared to stereotypic responses, under conditions of heightened anxiety.
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5.10.2 Modification of incongruency-resolution interpretation
The primary findings in Studies 4a and 4b suggest that responses for
expectancy-relevant information will be delayed when incongruency-resolution is
operating. However, the relationship between incongruency-resolution and
stereotype and counter-stereotype reaction times is clearly not direct. Assuming that
incongruency-resolution can vary in the degree to which it operates, an increase in
resolution processing cannot simply lead to greater delays in responding. In Study 3,
anxious participants showed slower responding for counter-stereotypic trials in later
lexical decision task blocks. Anxiety did not appear to disrupt the slowing effect.
Perhaps the slowing effect occurs regardless of anxiety. When incongruencyresolution is activated, expectancy-relevant information must be ‘run through’ this
system, which yields an overall processing delay, regardless of the quality of
resolution that is achieved. As long as incongruency-resolution occurs, a response
delay will occur for expectancy relevant words. Presumably, counter-stereotypes are
activated to aid the resolution process, or are at least primed as a consequence of the
resolution process. The degree to which counter-stereotypes are activated may vary
as a function of how efficiently the incongruency-resolution process operates. When
people have adequate processing resources available, resolution may function
efficiently and facilitate counter-stereotypes to levels that are comparable to
stereotype accessibility. However, when cognitive capacity is low, resolution
efficiency suffers, reducing counter-stereotype facilitation.
Put differently, two cognitive events may be contributing to reaction times.
(1) An overall slowing effect occurs for stereotypes and counter-stereotypes by the
mere operation of incongruency-resolution, which is not disrupted by anxiety. (2)
Stereotype and counter-stereotype activation occurs within this overall slowing
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effect. Stereotype activation is assumed to be effortless and thus immune to anxiety.
Counter-stereotype activation is thought to be due to effortful processes and reduces
when anxiety is heightened. While reaction times are slower for stereotypic and
counter-stereotypic stimuli, incongruency-resolution may access counter-stereotypes
to aid the resolution of counter-stereotypic traits. Stereotype accessibility is assumed
to be facilitated during the impression task, but data from Studies 1-3 suggest that it
is counter-stereotypes that are particularly accessible under conditions of low
anxiety, likely because incongruency-resolution is functioning efficiently when
people are relatively calm.
5.10.3 Anxiety effects are reflective of Curtis and Locke’s (2005, 2007)
impression ratings
It is curious that in Study 4b anxious participants’ made faster lexical
decisions for negative, compared to positive, information. Trait-ratings in the current
data did not mirror this effect. While anxious participants were faster when making
negative lexical decisions, this did not lead to negative impressions. What we see
here is a set of findings which is more consistent with Curtis and Locke’s (2005,
2007) trait-rating data. In the previous studies, anxiety was unrelated to the
activation of positive or negative trait constructs. The current design seems to have
allowed for valence effects to occur. Perhaps the irrelevant words provided the
cognitive system a valence-neutral baseline with which to better detect valence in
positive and negative words, thus increasing the salience of the valence dimension
during impression-formation. No detailed interpretation of these effects will be made
in this thesis for two reasons: (1) these effects were not observed in Studies 1-3 and
may reflect type-one error, and (2) they are not integral to the core purpose of this
thesis, which is to investigate the effect of anxiety on stereotype-related activations

177

that occur during impression formation. Further testing is needed to determine the
veracity of these findings.
5.10.4 Possible reasons for lack of mood-congruent impressions in this
thesis
Studies 4a and 4b provide insight into discrepancies between trait-ratings
observed in Studies 1-4 and Curtis and Locke’s mood-congruent findings. Across
four studies, I have not observed mood-congruent trait ratings. Anxious participants
did not produce more negative trait-ratings than controls. However, the studies in
this thesis differ from those authors’ studies in one crucial respect: each study in this
thesis incorporated a measure of construct activation that occurred between the
behavioural sentences and the trait ratings. It seems sensible to assume that the
reaction time tasks used to measure activation in this thesis may have caused priming
effects that masked the mood-congruency effects observed by Curtis and Locke. In
the masked Stoop and lexical decision tasks, participants were repeatedly presented
with trait words that varied along both stereotypicality and valence dimensions. It is
possible that this led to additional priming for stereotypic positive, stereotypic
negative, counter-stereotypic positive and counter-stereotypic negative information.
This may have ‘drowned out’ any mood-congruent trait ratings. Had activation
measures not been administered, Curtis and Locke’s findings may have been
replicated.
5.10.5 Conclusion
This study represents additional evidence for the operation of an
incongruency-resolution mechanism. By modifying the lexical decision tasks to
include impression irrelevant common nouns, it was demonstrated that reaction
times were slower for stereotypic and counter-stereotypic, compared to irrelevant,
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words. The data provide further evidence for the operation of incongruencyresolution in the present paradigm. Incongruency-resolution creates an overall
slowing effect for stereotypic and counter-stereotypic responses, which may occur
during incongruency-resolution regardless of anxiety. As a concluding point, these
findings suggest that incongruency-resolution may be easily activated, but may rely
on cognitive resources to operate efficiently.
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Chapter 6: General Discussion
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6
6.1

General Discussion

Overview

The initial aim of this thesis was to determine whether incidental, state anxiety
increased stereotype activation during impression formation for a stereotypical
target. In Chapter 1, evidence was presented that suggested anxiety might increase
stereotype activation (Amodio & Hamilton, 2012; Schaller et al., 2003) or stereotype
application (Horry & Wright, 2007). The evidence for both positions was equivocal,
so four studies were conducted to better investigate the relationship between anxiety
and stereotyping. Measures of impression-formation developed by Curtis and Locke
(2005, 2007) were adapted to include a measure of stereotype activation. The starting
hypothesis was that anxiety increases stereotype activation. This hypothesis was not
clearly supported in any of the studies reported in this thesis. Instead, the data from
all four studies strongly suggest that relatively calm participants activated counterstereotypes when forming impressions of the Aboriginal target, and that anxiety
decreased counter-stereotype activation. These findings fit with and extend research
that has investigated the use of unexpected trait information during impressionformation (Srull, 1981; Srull et al., 1985).
This General Discussion chapter has the following structure: Firstly, the
design and results from the five studies are summarized. As stereotype activation
was the focus of this investigation, reaction time data, from the masked Stroop and
lexical decision tasks, is emphasized in this section. The trait-rating data is then
briefly discussed. After this, the current findings are integrated with extant literature
on impression-formation and alternative explanations as to how anxiety may have
decreased counter-stereotype activation during impression-formation are considered.
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In part three, methodological limitations are outlined and suggestions for future
research are provided.
6.2

Summary of methodologies and reaction time data
6.2.1

Study 1

Rationale and methods. Study 1 investigated whether state anxiety increases
stereotype activation during an impression formation task. An impression-formation
paradigm was adopted from Curtis and Locke (2005, 2007), who showed that
participants in this task did not seem to be using their Aboriginal stereotypes when
forming an impression of an Aboriginal target. The main findings reported by the
authors were that highly anxious participants tended to report impressions that were
more negative than impressions reported by comparatively low anxious people.
There was no evidence of stereotyping in either of these papers. These findings are
unusual for two reasons. Firstly, they are inconsistent with research that shows
people will use social constructs such as stereotypes when forming impressions
(Srull, 1980; Heider et al., 2007). Secondly, Curtis and Locke’s (2005, 2007)
findings are also inconsistent with the research on anxiety and stereotyping, which
generally shows anxious people tend to rely more heavily on stereotypes during
impression-formation (Baron et al., 1992; Friedland et al., 1999). A great deal of
evidence shows that people readily activate stereotypes when they perceive a
category-cue such as the photo of the Australian Aboriginal target used in Curtis and
Locke’s tasks (Pendry & Macrae, 1994; Macrae et al., 1995). The purpose of Study 1
was to determine whether people who perform the impression task activate the
relevant stereotype, and whether stereotype activation is heightened in participants
who feel particularly anxious.
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The impression task employed in Study 1 contained several phases.
Participants first formed impressions of an Australian Aboriginal male. A photo of
the target was presented, followed by a series of behavioural sentences. Each
sentence described a behaviour implying a personality trait, and the traits implied by
each sentence varied along the dimensions of stereotypicality (stereotypic vs
counter-stereotypic) and valence (positive vs negative). Immediately after the initial
impression-formation phase, participants completed a masked Stroop task. In each
trial, participants named the colour of non-letter strings. Before each letter-string was
a probe word that was presented for 20ms. Probe words were stereotypic positive,
stereotypic negative, counter-stereotypic positive or counter-stereotypic negative.
Greater stereotype activation would be evidenced by slower responding for
stereotypic compared to counter-stereotypic trials (Locke et al., 1994).
Predictions. Three predictions were made. Firstly, it was anticipated that
stereotypes would be more active than counter-stereotypes for low-anxious, control
participants, which would be reflected in slower colour-naming latencies for
stereotypic compared to counter-stereotypic trials. This would be evidence for
stereotype activation occurring in the impression task. The second hypothesis was
that anxious participants would experience greater stereotype activation than control
participants. A third hypothesis was included as an alternative to the second
hypothesis. Based on the argument that anxiety might increase both stereotype
activation, and the activation of negative trait (i.e., mood congruent) information, it
was hypothesized that both forms of activation may occur concurrently. Hypothesis
three predicts that stereotypic positive, stereotypic negative and counter-stereotypic
negative trials should be slowed because of response interference caused by both
negative-trait activations and stereotype activation. In contrast, control participants

183

should display only stereotype activation, and would evidence only longer response
times for stereotypic information, but not the activation of negative-trait information.
Results and interpretation. Stereotypicality interacted with anxiety but this
relationship varied as a function of prejudice. Unexpectedly, control participants
were slower colour-naming counter-stereotypic compared to stereotypic trials,
suggesting heightened activation for counter-stereotypic information. This difference
was attenuated in the high-prejudice, anxious group. For anxious participants colournaming latencies were similar for stereotypic and counter-stereotypic trials,
suggesting stereotypes and counter-stereotypes were activated to a similar degree. It
was suggested that the observed pattern of colour-naming latencies reflected the
operation of an effortful incongruency-resolution mechanism that serves to integrate
unexpected (counter-stereotypic) trait information by facilitating counter-stereotype
activation.
As noted in the Study 1 Discussion section, a methodological issue limited
the interpretation of the findings. During the behavioural sentence task, participants
were asked to both form impressions of the target and to memorize the sentences.
People who form impressions are capable of employing prior expectancies learned
about a target to structure incoming traits, but people who memorize traits do not
(Chartrand & Bargh, 1996; Hamilton et al., 1980; Hastie & Park, 1986). This is
thought to lead to a pattern of encoding that favour unexpected information, a pattern
that does not occur under a memorization goal. It was expected that impression and
memorization goals may be characterized by different patterns of stereotype and
counter-stereotype activation in the impression task.
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6.2.2

Study 2

Rationale and methods. An instruction manipulation was added to the design
used in Study 1 which required participants to either memorize behavioural
sentences or used them to form impressions. When forming impressions people can
utilize social constructs such as stereotypes to structure their impressions (Heider et
al., 2007). Srull (1981) argues that people activate constructs that are relevant to an
expectancy, about the traits a person should show to facilitate impression-formation.
A quintessential characteristic of stereotypes is that they provide a set of
expectancies. Thus, when a stereotype is active, stereotypic traits are presumably
treated as expected, whereas counter-stereotypes are presumably treated as
unexpected. If these incongruency-resolution processes facilitate access to counterstereotypes, they should only do so when participants form impressions, but not
when they memorize sentences. Srull (1981) argues that people exert effort to
understand unexpected information. Anxiety has been show to disrupt effortful
processing (Darke, 1988; Hope et al., 1990) and may interfere with effortful
processes that lead to counter-stereotype activation.
Predictions. For participants asked to form an impression, it was predicted
that low-anxious, control participants would show slower masked Stroop colournaming latencies on counter-stereotypic compared to stereotypic trials. Anxious
participants, who formed impressions, should show similar colour-naming latencies
for counter-stereotypic and stereotypic trials. In contrast, for those participants asked
to memorise the sentences, incongruency-resolution should not operate, and colournaming latencies should be similar for counter-stereotypic and stereotypic masked
Stroop trials. Thus, the findings observed in Study 1 were expected to replicate in the
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impression-formation condition but not the memorization condition, but only for
high prejudice participants.
Results and interpretation. As anticipated, there were no significant effects
in the memorization group. Control participants who were instructed to form
impressions, however, responded slower to counter-stereotypic than stereotypic
trials. Anxious participants who formed impressions did not show differences in
colour-naming latencies for counter-stereotypic and stereotypic trials. Unlike Study
1, this effect was not moderated by self-report prejudice. Thus, Study 2 provided
support for the operation of an incongruency-resolution mechanism, indicating
counter-stereotypes are particularly accessible during impression-formation, but not
memorization, of behavioural sentences.
This may be the first time reaction time tasks have been used to gather
evidence for Srull’s (1980) proposed incongruency-resolution mechanism. The
colour-naming data is consistent with previous research that has shown that the
operation of this phenomenon is goal-dependent (Chartrand & Bargh, 1996; Hastie
& Park, 1986; Hamilton et al., 1980). This colour-naming data was interpreted as
indicating that when forming impressions participants activated incongruencyresolution processes that accessed counter-stereotypes, presumably to help
comprehend counter-stereotypic behavioural sentences.
Study 2 also provided insight into why prejudice may have moderated the
relationship between anxiety and stereotyping relationship in Study 1. As noted in
the Discussion section of Study 1, participants were instructed to both memorize and
form impressions of the target. Incongruency-resolution effects were observed in
high-prejudice, but not low-prejudice, participants. As incongruency-resolution
operates during impression-formation but not memorization, the masked Stroop data
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from Study 1 suggest that high-prejudice participants may have formed impressions
rather than simply memorize sentences. On the other hand, low-prejudice
participants may have emphasized memorization over impression-formation.
In Study 2, prejudice did not interact with any of the other variables. This is
unsurprising given that participants were given explicit instructions about the
cognitive strategies that they should be using while observed the behavioural
sentences. High and low-prejudice participants asked to form impressions likely did
so in this study. An implication of these findings is that social perceivers, who are
highly prejudice towards a particular social group, may be more likely to
spontaneously form impressions, whereas low-prejudice people may not (Monteith,
Sherman & Devine, 1998; Locke et al., 1994).
6.2.3

Study 3

Rationale and methods. Study 3 explored whether the patterns of activation
observed in Studies 1 and 2 were the same during and after impression-formation.
Up to this point, activation had been measured after impression-formation had been
completed. Study 3 was designed to determine whether stereotype and counterstereotype activation varied as a function of impression-goal pursuit. The aim was to
conceptually replicate the previous findings using a lexical decision task to measure
activation both during and after impression-formation.
Research suggests that goal pursuit can persist when there is no clear cue to
terminate the goal (Bargh et al., 2003; Martin, 1986). It was posited that if
participants were told that they would receive additional information about the
impression target, their impression-goal should remain active until they are given a
clear cue that the impression task has ended. Simply telling participants that they
would not receive any more information about the target should be sufficient to
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cause participants to terminate their impression-goal. Two identical lexical decision
tasks were administered to measure stereotype and counter-stereotype activation
during and after impression-goal pursuit. Participants performed the first lexical
decision task expecting more information about the impression target, so that they
would maintain an active impression-goal. Before the second lexical decision task
was administered, participants were told that they would not be getting more
behavioural sentences and that the impression task had ended so that they would
terminate their impression-goal. The first lexical decision task was administered
while impression-goals were active and the second was administered after
impression-goals had been terminated.
Predictions. In the lexical decision task heightened activation is indicated by
faster responding to words that are semantically consistent with an active construct.
A comparison of stereotypic and counter-stereotypic reaction times from the two
lexical decision tasks was complicated by learning effects. Participants are often
faster the second time they perform the task simply because they have become more
competent at responding quickly. It was thought that if counter-stereotypes are
facilitated by incongruency-resolution, then this would add to learning effects. To
deal with this, pairwise comparisons were performed within each block of the goal
(active vs terminated) factor. It was expected that control participants would make
faster lexical decisions for counter-stereotypic compared to stereotypic words, and
that this pattern would occur in both when impression-goals were active and
terminated. For anxious participants, incongruency-resolution should not facilitate
counter-stereotype activation to the degree that it did for control participants.
Anxious participants’ responses should not speed up across time to the degree that
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they do for control participants, because anxious participants’ responses for counterstereotypic words should reflect only learning effects.
Results and interpretation. The analysis produced results that were largely
consistent with the incongruency-resolution argument. Control participants’ reaction
times were similar for counter-stereotypic and stereotypic words when their
impression-goal was active and after it had been terminated. Anxious participants
displayed similar stereotype and counter-stereotype accessibility when their goals
were active, but stereotypes were more active than counter-stereotypes after their
impression-goals were terminated. These findings suggest anxiety disrupted counterstereotype activation.
That counter-stereotypes and stereotypes were comparably accessible for
anxious participants, when their impression-goals were active, is consistent with the
view that they did make attempts to understand counter-stereotypic behaviours. It
may be that anxious participants did attempt to resolve counter-stereotypic traits, and
this led to temporary counter-stereotype facilitation. If this is true, anxiety may not
circumvent incongruency-resolution entirely, but rather diminish the efficiency of
the process, presumably by depleting cognitive resources that would have otherwise
been dedicated to resolving counter-stereotypic traits.
An alternative counter-stereotype suppression account was considered as an
explanation for the data in Study 3. In Studies 1-2, control participants may have
suppressed counter-stereotypes during impression-formation, and faster reaction
times for counter-stereotypic trials may have reflected a counter-stereotype rebound
effect. It was suggested that participants may have been attempting to effortfully
avoid the use of counter-stereotypes by suppressing them during impressionformation. If so, they may have experienced heightened counter-stereotype access
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after impression-formation had ended. As suppression is thought to be an effortful
cognitive strategy (Macrae et al., 1996; Wegner, 1994), these patterns would be
expected for control participants who have adequate cognitive capacity to suppress
counter-stereotypes. However, there was no evidence that control participants
suppressed counter-stereotypes while impression-goals were active, nor was there
any evidence of a counter-stereotype rebound effect. A counter-stereotype
suppression account was not an adequate explanation for the data observed in
Studies 1-3.
6.2.4

Study 4a

Rationale, method and predictions. Srull’s (1981) conceptualization of
incongruency-resolution is that it prolongs processing of expectancy-relevant traits
in working memory. In the context of stereotypic expectancies, both stereotypic and
counter-stereotypic information is expectancy-relevant. If Srull is correct, people
may take longer when formulating responses to stereotypic and counter-stereotypic
information during periods of stereotype-based impression-formation. In terms of
lexical decisions, responses should be slowed for both stereotypic and counterstereotypic words compared to words that are irrelevant to stereotypic-expectancies.
Counter-stereotypes should be more accessible than stereotypes, but responses
should be slowed for both of these types of information compared to stereotypeirrelevant information. The assumption is that the counter-stereotype activation that
had been observed in the previous studies may be embedded within an overall
response slowing effect. To test this prediction, the lexical decision task from Study
3 was modified to include a set of stereotype-irrelevant common nouns that were
similar to stereotypic and counter-stereotypic words in verbal frequency, written
frequency and length. Because Study 4a was a preliminary test of the slowing
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hypothesis, several parts of the larger design used in Study 3 were excluded. In 4a,
the anagram task was omitted; participants performed the behavioural sentence task,
both lexical decision tasks and then completed the state-subscale of the STAI.
Anxiety was not manipulated, so state anxiety scores measured naturally occurring
differences in anxiety.
Results and interpretation. Two major findings were reported. Firstly,
reaction times were slower for stereotypic and counter-stereotypic compared to
stereotype-irrelevant lexical decisions. Secondly, like the control group from Study
3, reaction times for counter-stereotypic and stereotypic lexical decision were not
significantly different. Thus there was evidence that incongruency-resolution
processes were acting on stereotypic and counter-stereotypic information, resulting
in response delays for these word-types compared to words types that were
completely irrelevant to the Aboriginal stereotype.
6.2.5

Study 4b

Rationale, methods and predictions. Study 4b was an extension of Study 4a.
In most respects, the protocols of 4b were similar to Study 3 except that the lexical
decision tasks were the same as those used in Study 4a. All participants completed
the anagrams, both lexical decision tasks, trait ratings, prejudice scale, state and trait
anxiety forms, and half of the sample was induced to feel more anxious. Given the
similarity between studies, it was anticipated that the primary findings from both
Study 3 and 4a would be replicated in 4b. Lexical decisions were expected to be
slower for stereotypic and counter-stereotypic words compared to stereotype
irrelevant words and anxiety should reduce counter-stereotype activation.
Results and interpretation. As in Study 4a, lexical decisions were slower for
both stereotypic and counter-stereotypic words as compared to irrelevant words,
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replicating the overall slowing effect found in Study 4a. This effect was not modified
by anxiety, nor did it vary as a function of an active or terminated impression-goal.
All participants were faster for stereotype-irrelevant words. It is not especially
surprising that anxiety did not modify the overall slowing effect. Highly anxious
participants in Study 3 appeared to be making attempts to resolve counter-stereotypic
traits. That slowing occurred for these word types in Study 4b is consistent with the
idea that anxious participants did bring incongruency-resolution processes online, at
least enough to slow stereotype-related lexical decisions.
Unlike Study 3, the stereotypicality, impression-goal and anxiety factors did
not interact. An inspection of the cell means (see Figure 5.1, Chapter 5) shows that,
while not statistically significant, the mean reaction times for counter-stereotypic
words were slightly faster than for stereotypic words for control participants whose
impression-goals were active. It seems that incongruency may have been particularly
efficient in control participants, such that counter-stereotypes were preferentially
more activated than stereotypes. Reaction time differences between stereotypic and
counter-stereotypic trials were attenuated under conditions of anxiety. So while the
control group showed somewhat discrepant results, overall the data suggested that
anxiety reduced counter-stereotype activation. In addition to the stereotyping effects,
anxious participants appeared to be making faster lexical decisions for negative,
compared to positive, words. Given that this was the only study to find this effect,
and that the focus was on stereotype-related activation, it will not be discussed
further.
6.2.6

Summary

The primary aim of this thesis was to determine whether anxiety moderates
stereotype activation during impression-formation. With respect to this aim, the
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major findings can be summarized as follows: (a) control participants tended to
activated counter-stereotypes to a greater degree than stereotypes. (b) Anxious
people did not activate counter-stereotypes to a greater degree than stereotypes. (c)
Regardless of anxiety, people were slower to respond to stereotypic and counterstereotypic stimuli compared to stereotype-irrelevant stimuli. This slowing effect
occurred both while impressions were being formed and were still present
immediately after.
The major findings indicate patterns of stereotype and counter-stereotype
accessibility consistent with the idea that people exert mental effort to understand
counter-stereotypic behaviours when using stereotype-based expectancies to form
impressions. Anxiety hindered, but did not completely undermine, participants’
efforts to understand counter-stereotypic behaviours. Attempts to understand
counter-stereotypic behaviours were still made. Inasmuch as construct activation can
influence the processing of relevant behavioural information, the activation data
suggests that anxious people may be more likely to form impressions that are
assimilated towards a relevant stereotype. Although in the current studies,
impressions that were reported were not consistent with activation data. Instead, (d)
participants tended to report impressions that were more stereotypic than counterstereotypic. The trait-rating data will now be summarized and interpreted.
6.3

Summary and interpretation of trait ratings
Although the studies in this thesis focused primarily on whether stereotype-

related activation varied as a function of anxiety, participants were also asked to
report their impressions of the target. Participants reported their impressions by
rating a series of trait adjectives that reflected the core trait implied by each of the
behavioural sentences. The purpose of the trait-ratings was to investigate whether
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observed patterns of activation, measured in the reaction time tasks, would be
associated with similar patterns in the trait ratings. The answer to this query was
largely no. Surprisingly, there was little consistency between indirect measures of
activations employed and trait-ratings across studies. For the sake of a thorough
summary, the trait-rating data from each of the studies will be now be revisited
briefly.
6.3.1

Study 1

In Study 1, the two effects were observed. One was a main effect of
stereotypicality, indicating that, overall, participants used more stereotypic than
counter-stereotypic to describe the target. The other was an interaction involving
prejudice, anxiety and valence. This interaction reflected a tendency for control,
high-prejudice participants to endorse negative traits and control, low-prejudice to
endorse positive traits. In the anxious group, there were no prejudice related
differences in the endorsement of positive and negative traits. Neither of these
effects were consistent with the patterns of results from the masked Stroop data.
6.3.2

Study 2

In Study 2, control participants who were instructed to form an impression of
the target showed evidence of heightened activation for counter-stereotypes
compared to stereotypes, while anxious participants did not show this effect. In the
trait-rating data, the only significant effect was an interaction between the instruction
and stereotypicality factors. When forming impressions, participants endorsed
stereotypic traits as being more characteristic of John than counter-stereotypic traits.
This difference was not significant in the memorization condition. Again, traitratings were inconsistent with the masked Stroop data.
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6.3.3

Study 3

In Study 3, a main effect of stereotype was observed, and like the previous
studies it indicated greater endorsement for stereotypic traits than counter-stereotypic
traits. However, the data again yielded a near-significant interaction between the
stereotypicality and anxiety factors. The cell means associated with this interaction
suggested that, while control participants reported similar ratings for stereotypic and
counter-stereotypic traits, anxious participants tended to endorse stereotypic over
counter-stereotypic traits. This is curious because it is consistent with the pattern of
data from the lexical decision task in this study. This could be interpreted as showing
an anxiety-related reduction in counter-stereotype application when forming
impressions. Control participants reported trait-ratings that were similarly stereotypic
and counter-stereotypic. Anxious participants activated their stereotypes but could
not effectively activate their counter-stereotypes. It is possible that because counterstereotypes were not active they did not contribute as much to anxious participants’
impressions. However, given that this effect did not replicate in any of the other
studies this finding should be interpreted cautiously. It may be that the methods used
in Study 3 caused participants to form impressions that were more heavily based on
their counter-stereotypes, but this suggestion is only speculative.
6.3.4

Study 4b

Study 4b10 had a similar design to that used in Study 3. Unlike Study 3, the
stereotypicality and anxiety factors did not interact. The only significant effect was a
stereotypicality main effect. As in Studies 1 and 2, participants who formed
impressions rated stereotypic traits as being more characteristic of the target than
counter-stereotypic traits. There were no effects involving the anxiety factor. If the
10

Note, the trait-rating task was not administered in Study 4a.
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anxious participants’ preference for stereotypic over counter-stereotypic traits in
Study 3 was due to task characteristics, then the effect may not be particularly robust
if it is disrupted by addition of a set of stereotype-irrelevant words.
Overall, the trait-rating data indicate that trait-ratings were more stereotypic
despite the fact that counter-stereotypes were more accessible during impressionformation. This has important implications for the reaction time findings in this
thesis because, while these findings demonstrate a pattern of stereotype-related
activations consistent with expectancy-based impression-formation, they also
emphasize that construct activation did not directly drive this relationship.
6.3.5

Summary of current studies

This thesis began with the argument that anxiety may increase stereotype
activation. None of the data gathered in the present experiments supported this
argument. However, fact that incongruency-resolution processes can operate to
facilitate counter-stereotype activation implies that stereotypes may also have been
activated. What the evidence suggests is a very specific pattern of stereotype-related
activation in this task that suggests anxiety decreases the likelihood that counterstereotypes will be activated and used when forming impressions. If anxious people
cannot access counter-stereotypic information, impressions may be more stereotypic.
One aspect of the current research that must also be acknowledged is the
discrepancy between the current trait-ratings and those reported by Curtis and Locke
(2005, 2007). The main finding reported by Curtis and Locke was that anxious
participants reported more negative impressions compared to control participants.
This finding was not replicated in any of the current studies. As mentioned in the
Discussion of Study 4, this may be due to the inclusion of reaction time measures
between the impression-formation phase and the trait-rating phase of the task. The
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reaction time tasks (i.e., masked Stroop, lexical decision task) used to measure
construct activation (i.e., stereotype/counter-stereotype and positive/negative)
activation presented participants with words semantically related to each of these
dimensions. During these reaction time tasks, further priming of these dimensions
likely occurred. As there were equal numbers of stereotypic positive, stereotypic
negative, counter-stereotypic positive and counter-stereotype negative this does not
confound the interpretation of the activation data, but it does pose a potential
problem for the interpretability of the trait ratings.
In each of the current studies the trait-ratings did not typically reflect
impressions formed in the impression phase of the task. In all likelihood, ratings
were probably contaminated by additional priming effects caused by the words
presented in the reaction time tasks. It is possible that this additional priming
‘drowned-out’ any valence effects that might have otherwise occurred. If the current
studies did not contain the accessibility measures, it could be that Curtis and Locke’s
findings would have replicated and anxious participants would have reported more
negative impressions than control participants. This not really problematic however,
given the focus of this research was on stereotype-related activations and the
activation measures, rather than stereotype application and the trait ratings. It simply
shows that, while primed constructs can lead to construct-congruent impressions
(e.g. Bargh & Pietromonaco, 1989), that was not the case in the current trait ratings.
The purpose of the following section is twofold. First, the current data will be
compared to other studies that have shown interactions between anxiety and category
use in impression formation (Baron et al., 1992; Friedland et al., 1999; Wilder &
Shapiro, 1989a, 1989b). Second, an attempt will be made to identify how counterstereotype activation may have arisen in control participants, and how counter-
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stereotype activation may have been attenuated in anxious participants. There are
several consistencies between earlier work on expectancy-based impressionformation (e.g. Srull, 1981; Srull et al., 1985) and the present findings that will be
discussed.
6.4

Integration of current findings with existing literature
6.4.1

Previous studies investigating stereotyping and anxiety during
impression formation may have be showing an anxiety-related
increase in stereotype application

In Chapter 1, several studies investigating the effects of anxiety on
stereotype-based impression formation were discussed (Baron et al., 1992; Friedland
et al., 1999). The common conclusion drawn by the authors of these studies is that
anxiety reduces the likelihood of detailed information processing, which increases an
anxious person’s reliance on superficial information cues (Baron et al., 1992, Study
2; Wilder & Shapiro, 1989a) and stereotypes (Baron et al., 1992, Study 2; Friedland
et al., 1999). The current results are generally consistent with these ideas, and
suggest that anxious people may not be able to engage effortful processes that allow
them to achieve deeper levels of information processing. In Studies 1-4, a cognitive
consequence of this was that participants could not activate counter-stereotypes as
efficiently as control participants. In Studies 1-4 no evidence was observed that
increase stereotype activation, and little evidence was observed to suggest that
anxiety increased stereotype application in the trait rating data. That anxiety did not
increase stereotype application in the trait ratings, is somewhat discrepant with
previous findings (Baron et al., 1992; Friedland et al., 1999).
A comparison between the current studies, and those conducted by Baron et
al. (1992, Study 1) and Friedland et al. (1999) illustrates this point. Baron et al.
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(1992, Study 1) used illusory correlation methods (Hamilton Rose, 1980) in which
participants formed impression of multiple individuals, who belonged to different
stereotyped groups. As described in Chapter 1, Baron et al. (1992) observed that
anxious participants over-estimated the frequency with which stereotypic traits were
presented with a stereotypic label, compared to low-anxious participants. This
pattern occurred regardless of whether stereotypic traits had been presented
previously. Baron et al.’s data suggest that, when forming multiple impressions in
the absence of counter-stereotypic traits, anxiety may increase our reliance on
stereotypes, at least when estimating the frequency of stereotypic traits. As anxious
participants’ frequency estimates were also elevated for stereotypic traits that were
not presented with a stereotypic label, anxiety may have increased the influence of
stereotypes when participants were making frequency estimates, rather than when
they were learning label-trait pairs. Using similar methods that included counterstereotypic traits, Friedland et al. (1999) observed no anxiety related-differences in
participants’ estimates of how frequently counter-stereotypic traits occurred with
stereotypic labels. Instead, like Baron et al. (1992, Study 2), Friedland et al. observed
that anxious participants over-estimated the frequency of stereotypic traits, which is
inconsistent with the reaction time data collected for this thesis.
It is possible that the effects Baron et al. (1992) and Friedland et al. (1999)
interpreted as anxiety-related increases in stereotyping, instead represent (at least in
part) anxiety-related reductions in counter-stereotyping. However, the pattern of
means reported by both Baron et al. (1992) and Friedland et al. (1999) cast doubt on
this suggestion. The means in Baron et al.’s (1992) data showed an increase in the
mean frequency estimate for stereotypic traits in the high-anxiety, compared to the
low-anxiety, group. Baron et al.’s research did not include a counter-stereotype
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factor. Their data suggest an anxiety-related increase in stereotyping, which implies
that this effect was not driven purely (if at all) by reductions in counter-stereotyping.
In fact, Friedland et al.’s data are congruent with Baron et al.’s findings in that
anxious participants showed higher frequency estimates for stereotypic words,
compared to low-anxious participants. Furthermore, Friedland et al. did include a
counter-stereotype factor but did not observe any anxiety-related differences for
counter-stereotypic frequency estimates. It seems that in these studies, anxiety
increased stereotyping, not counter-stereotyping. Given that there is good evidence
that stereotypes are rapidly and effortlessly activated, and given that the current data
appear to show stereotype activation regardless of participants anxiety level, it is
seeming more likely that Baron et al.’s (1992) and Friedland et al.’s (1999) findings
represent an anxiety related increase in stereotype application, rather than an increase
in stereotype activation.
6.4.2

Incongruency-resolution processes may explain AnxietyAssimilation

The current findings have also have implications for the results reported by
Wilder and Shapiro (1989a, 1989b). Across multiple studies, the authors had
participants form impressions of a target that was presented in a group. As described
in Chapter 1, the non-target group members displayed a common behavioural trait,
whereas the target displayed behaviours that were counter to this trait. For example,
in the Wilder and Shapiro (1989a) paper, the group reported positive feedback with
respect to participants’ task performance, and the impression-target reported negative
feedback. In Wilder and Shapiro (1989b), the non-target group members were
characterized as competent, whereas the target displayed behaviours implying
incompetence. The primary finding was that, compared to low anxious controls,
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anxious participants rated the target as having more of the trait that the other, nontarget, group members displayed. That is, anxious participants perceived the target to
be more like the group.
In Wilder and Shapiro’s (1989a, 1989b) studies, it is possible that anxious
participants perceived the target as being more ‘group-like’ because their anxiety
interfered with the activation of trait constructs. More specifically, the common trait
(i.e., competence or positivity) displayed by the group may have acted as an
expectancy, and low anxious, control participants may have activated constructs that
reflected the deviant trait displayed by the target. That is, participants may have
treated the deviant trait (i.e., incompetence or negativity) as unexpected and engaged
incongruency-resolution processes in an attempt to understand the target within the
context of the group. Anxious participants may not have been able to effectively
activate a relevant trait-construct to help them process the counter-trait displayed by
the target (e.g. an incompetence or negativity construct), instead relying more on the
trait displayed by the group when responding on the dependent measures used by
Wilder and Shapiro (1989a, 1989b). Just as anxiety reduced counter-stereotype
activation in the current studies, anxiety may have interfered with the activation of
constructs reflecting a trait counter to that displayed by the non-target group
members in Wilder and Shapiro’s (1989a, 1989b) studies.
There are likely a number of ways that anxiety might moderate the
application, and possibly the activation, of stereotype-related knowledge. As of yet,
however, there is little evidence that anxiety (or other cognitive load manipulations)
can increase stereotype activation. Whether counter-stereotypes are activated seems
to be a function of a several factors, including processing goal and cognitive
capacity. In the following sections, an attempt will be made to identify mechanisms
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that may account for the patterns of activation, observed in the current studies, and to
describe how stereotype and counter-stereotype activation may have occurred.
6.4.3

Impression-goal drives counter-stereotype activation

The operation of effortful incongruency-resolution processes have been
shown to be goal-dependent, and function to a greater degree when people use
incoming traits to form impressions, rather than when memorizing them (Chartrand
& Bargh, 1996; Hamilton et al., 1980; Srull, 1981; Srull et al., 1985). When
participants attempt to understand unexpected traits they form more integrated
person representations that contain more associations to, and thus allow better recall
for, unexpected traits. If encouraged to memorize behavioural sentences, participants
do not show a recall advantage for unexpected traits (Srull, 1981; Srull et al., 1985).
People who memorize incoming traits form fewer associations to unexpected traits
than had people who form impressions. The key point here is that incongruencyresolution is more likely when people attempt to form a coherent impression of a
stereotypical target.
Srull et al. (1985) argue that people “retrieve additional information…from
long term memory in an effort to fully comprehend an unexpected…behaviour” (p.
318). According to the authors, attempts at comprehension require us to access
previously-learned expectancy-relevant knowledge. In their studies, Srull and
colleagues have employed trait-based expectancies. Although, while not empirically
tested in their studies, Srull et al. argue that comprehension of unexpected traits is
aided by trait-constructs that were reflective of unexpected traits. That is, when
participants expected the target to be friendly but his behaviours reflect unfriendly
traits, they likely activated an ‘unfriendliness’ construct to facilitate their processing
of these unexpected, unfriendly traits.
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The reaction time data in the current studies is consistent with Srull et al.’s
(1985) recall data. Responses for counter-stereotypic trials in these tasks suggest that
counter-stereotype networks become more accessible when forming impression of a
stereotypic target that is associated with counter-stereotypic traits. In the present
series of studies, control participants’ reaction times suggested that counterstereotypes were at least as activated (Study 3, 4a, 4b) or even more activated than
stereotypes (Studies 1, 2) after reading behavioural sentences that contained equal
numbers of stereotypic and counter-stereotypic items. This effect was only observed
when participants were instructed to use the sentences to form impressions. When
participants were asked to memorize sentences, there was no evidence that
participants activated counter-stereotypes more than stereotypes.
Recent work by Heider et al. (2007) has shown that that expectancy-based
recall effects also occur when the expectancies are based on stereotypes. The authors
had participants form impressions with either stereotypic or trait expectancies and
measured how well participants recalled expectancy-congruent and –incongruent
behaviours. Expectancies were communicated to participants by brief target
descriptions that preceded a series of behavioural sentences. After reading the
behavioural sentences, participants were asked to recall as many sentences as they
could. Heider et al. observed that, regardless of whether people possess a trait-based
or stereotype-based expectancy, unexpected behaviours were recalled better. Given
that stereotypes can furnish expectations about how a stereotypical person will
behave, the present data is consistent with Srull et al.’s (1985) argument that relevant
information is accessed to facilitate the integration of unexpected information during
impression-formation.
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To summarize these points: people must possess an active impressionformation goal if they are to attempt to comprehend and resolve unexpected counterstereotypic traits that a person displays. When actively forming impressions, and
when the target person displays counter-stereotypic traits, counter-stereotypes will be
accessed to facilitate the processing of these traits. However, as will be discussed
next, people may find understanding counter-stereotypic traits harder when anxious.
6.4.4

Anxiety interferes with counter-stereotype activation

In studies 1-4, participants in the highly anxious condition showed
comparable patterns of reaction time data for stereotypes and counter-stereotypes.
There are two explanations for why this pattern may have occurred, and both assume
that anxiety interferes with effortful processing (Darke, 1988; Hope et al., 1991).
One explanation is that anxiety disrupts incongruency-resolution and that this led to
decreased counter-stereotype activation. This explanation is consistent with Srull’s
(1981) conceptualization of incongruency-resolution processes as being effortful. It
implies that incongruency-resolution mediates the relationship between anxiety and
counter-stereotype accessibility. A second explanation is that anxiety reduced
counter-stereotype activation more directly, possibly by impairing people’s ability to
infer the traits that are implied by counter-stereotypic sentences (Wigboldus et al.,
2003; Wigboldus et al., 2004). Both explanations will be considered in turn.
6.4.5

Anxiety may disrupt incongruency-resolution

The lexical decision data is interesting because it suggests that any stereotype
and counter-stereotype facilitation occurs within an overall slowing effect. It has
been argued in this thesis that an overall slowing effect delays responses for
stereotypic and counter-stereotypic traits because the cognitive system is attempting
to prolong their processing. Prolonged processing is argued to be a characteristic of
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incongruency-resolution. Counter-stereotypic traits should be held in working
memory longer than stereotypic traits and thus counter-stereotypes should be
accessed to a greater degree than stereotypes.
Study 4b demonstrated that the overall slowing component of incongruencyresolution is still observable when people are anxious. Like control participants,
highly anxious participant were slower for stereotypic and counter-stereotypic words
compared to stereotype-irrelevant words. However, counter-stereotype activation
seems to be disrupted by anxiety. An interesting implication here is incongruencyresolution may be composed of a measureable subset of processing mechanisms.
The current data hints at two possible subsets of processes that could
constitute incongruency-resolution. The first could be a subset that produces the
overall slowing effect. Given that this overall slowing occurred for anxious
participants, this process may involve little in the way of cognitive resources. The
second could be a subset of processes that may be responsible for facilitating access
to counter-stereotypes. This second subset would presumably be effortful in that
adequate cognitive capacity would be necessary for counter-stereotype activation to
be facilitated. By diverting cognitive resources, anxiety would impair the second
subset of processes but not the first, resulting in the occurrence of the overall
slowing effect, but not the preferential activation of counter-stereotypes.
6.4.6

Does anxiety disrupt counter-stereotypic trait inferences?

There is also congruence between the current findings and research on
stereotype-based trait-inferences (Wigboldus et al., 2003, 2004). Trait inferences
occur when personality attributes are inferred from behaviours. During the
impression task, participants in the current studies were asked to read a set of
behavioural sentences that were stereotypic and counter-stereotypic and use this
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information to form an impression of the target. Although trait inferences can occur
without explicit instruction to form impressions or to infer traits (Winter & Uleman,
1984), they are more likely to occur when people form impressions (Bassili & Smith,
1986). In order to form impressions of the target, participants needed to infer the
core traits implied by each sentence. Importantly, in the current experiments,
inferences were made after participants had seen a photo of the target, so their
Aboriginal stereotypes were presumably active.
In Studies 1, 2 and 4b, control participants demonstrated patterns of reaction
times suggesting that counter-stereotypes were more active than stereotypes.
Anxious participants in these studies failed to show this effect, stereotypes and
counter-stereotypes were similarly active. This is consistent with the finding that
counter-stereotypic trait inferences are less likely when cognitive capacity is low
(Wigboldus et al., 2004). In other words, while low-anxious, control participants
may have made stronger counter-stereotypic trait inferences, and these stronger
inferences may have led to stronger counter-stereotype accessibility, more anxious
participants may not have been able to make strong counter-stereotypic trait
inferences because they lacked the cognitive capacity to do so. Because of this,
anxious participants may not have experienced counter-stereotype priming to the
degree observed in control participants. Stereotypes would presumably have been
primed in a similar fashion; stereotypic traits were inferred from stereotypic
sentences which led to stereotype priming. However, stereotypic trait inferences did
not appear to be disrupted by anxiety.
There are a number of issues that limit the explanatory power of this trait
inference interpretation. For instance, it does not explain why control participants in
Study 4 were faster for stereotype-irrelevant words in both lexical decision tasks. It
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is unclear how trait inferences, that should be priming stereotypes, could lead to
response slowing for stereotype-related lexical decisions. When lexical decisions are
made for words that are semantically consistent with an active construct, responses
are typically faster. If stereotypic and counter-stereotypic inferences primed
stereotypes and counter-stereotype respectively, responses should be faster for these
word-types compared to stereotype-irrelevant words. This was not the case,
stereotypic and counter-stereotypic lexical decisions were slower than stereotypeirrelevant lexical decisions.
Another problem with the trait inference interpretation concerns differences
between the current findings and those of Wigboldus and colleagues (2003;
Wigboldus et al., 2004). They demonstrated that stereotypic trait inferences are
stronger than counter-stereotypic trait inferences and that this pattern is more likely
when cognitive resources are depleted. In the current set of studies, however, the
control groups produced patterns of reaction times consistent with stronger counterstereotypic than stereotypic trait inferences. Moreover, there was no difference when
cognitive resources were depleted (i.e., in the anxiety groups). The current findings
seem to be at odds with those of Wigboldus et al.
There are methodological differences that can explain these discrepancies,
however. An important difference is that Wigboldus et al. were interested in trait
inferences that occurred spontaneously, as opposed to those made in response to
explicit instructions to form impressions. In comparison, the present studies were
interested in how stereotypes are activated during impression-formation. There is
substantial evidence that the recall for unexpected traits is better than both expected
and expectancy-irrelevant trait information that a target shows during a period of
impression-formation (Chartrand & Bargh, 1996; Hamilton et al., 1980; Srull, 1981).
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Trait inferences may contribute to this effect. People may simply put more effort into
inferring traits from unexpected than expected information when forming
impressions (Stangor & MacMillan, 1992) and may be more likely to encode traits
inferred from unexpected behaviours. The recall preference for unexpected traits
may be due to differences in trait inferences rather than comprehension processes.
The current reaction time data is consistent with studies showing that the
processing of unexpected traits is emphasized over expected traits during
impression-formation (Chartrand & Bargh, 1996; Srull, 1981; Srull et al., 1985).
This does not overly conflict with Wigboldus et al.’s (2003, 2004) findings because
they used instructions emphasizing task performance, and their participants were not
instructed to form impressions, whereas the majority of the participants in the current
studies formed impressions. In Wigboldus et al.’s studies (2003, 2004), because
participants did not form impressions stereotypes were likely activated and counterstereotypes were likely inhibited (Dijksterhuis & van Knippenberg, 1996). It is at
least plausible that anxiety decreased the likelihood of counter-stereotypic trait
inferences in my studies; if it is assumed that intentional counter-stereotypic traitinferences, like spontaneous trait-inferences, are dependent on cognitive capacity. It
would be worth attempting to determine whether anxiety does interfere with trait
inferences, both for memorization and impression processing-goals, using validated
trait inference measures.
6.4.7

An integrated incongruency-resolution and trait inference
explanation

Having considered both incongruency-resolution and trait inference
explanations for the data, it seems apparent that, as distinct explanations, the
incongruency-resolution account better explains the current data. In particular, it
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provides theoretical reasons for why counter-stereotypes were more activated than
stereotypes, and also for why responses were faster for stereotype-irrelevant words
compared to stereotype-related words. The trait inference account does not explain
this finding. However, these explanations may not be mutually exclusive. Indeed a
dual process account in which these processes may be operating in concert seems
equally plausible. For a behaviour to be identified as being expected or unexpected,
trait information necessarily must be inferred from the behaviour. Perhaps when
incongruency-resolution processes are brought online during impression-formation,
resources are preferentially devoted to inferring counter-stereotypic traits over
stereotypic traits.
If it is assumed that the overall slowing effect observed for stereotype-related
responses is due to an incongruency-resolution processes that serves to hold
stereotype-related traits in working memory, and that heightened activation for
counter-stereotypes results from stronger counter-stereotypic inferences then the two
interpretations can be integrated. Incongruency-resolution may operate regardless of
anxiety (i.e., the availability of cognitive resources), prolonging processing for both
types stereotype-related traits to create the overall slowing effect. The strength or
number of counter-stereotypic trait inferences made then determine whether counterstereotypes become more activated than stereotypes. In line with Wigboldus et al.
(2004), counter-stereotypic trait inferences are resource-dependent and thus less
likely under heightened anxiety. Highly anxious participants may have made fewer
counter-stereotypic inferences than low anxious people, and as a result counterstereotypes may have been activated to a lesser degree.
A dual process conceptualization fits nicely with the data. It accounts for the
overall slowing effect while also explaining why counter-stereotypes were more
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accessible than stereotypes in most of the low anxious, control participants.
Furthermore, the proposed dual process account predicts that anxiety specifically
impairs counter-stereotypic trait inferences, and this could be tested by removing the
trait inference component from the impression task. If participants were given trait
words instead of sentences, they would not need to make inferences and, even when
anxious, counters-stereotypes may be more accessible than stereotypes.
6.4.8

Increased stereotype activation versus decreased counterstereotype activation

The data from the studies presented in this thesis strongly suggest that
anxiety can moderate stereotype-related activations. While the studies, reported in
this thesis, succeed in demonstrating a link between anxiety and stereotype-related
(i.e. stereotype or counter-stereotype) activation, they do not allow for more precise
statements about which of these constructs was affected by anxiety. Given the nature
of the methods used, the data are somewhat ambivalent as to whether anxiety
increased stereotype activation or decreased counter-stereotype activation. Although
no decisive evidence was observed that could distinguish between these two
explanations, there are several reasons why an anxiety related decrease in counterstereotype activation better explains the pattern of findings reported in Studies 1-3.
One reason is simply that there is no clear rationale for explaining how
anxiety might increase stereotype activation. The only way to explain such a
relationship is to introduce new variables that might mediate the relationship
between anxiety and stereotype activation. An obvious candidate for a potential
mediator, that could explain how anxiety might increase stereotype activation, would
be suppression. For example, anxiety might interfere with suppression processes that
allow low-anxious individuals to attenuate stereotype activation. Thus, controls may
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have shown relatively higher counter-stereotype than stereotype activation compared
to anxious participants in Studies 1-3 because controls were better able to attenuate
their stereotype activation. There are a number of problems with this argument.
Firstly, it assumes that control participants in Studies 1-3 were exerting cognitive
effort to control stereotype activation, an assumption that cannot be verified by the
data. Secondly, and more to the point, Study 3 was designed to capture rebound
effects that typically occur following a period of suppression. If participants had
been suppressing stereotypes (or counter-stereotypes even), there should have been a
noticeable rebound effect after the termination of the suppression period; with
suppression presumably terminating once impression formation had ceased. No
stereotype (or counter-stereotype) rebound was observed: there was no evidence for
stereotype-related suppression in the impression task used in the studies reported in
this thesis. So, the major problems with this explanation are that: (a) it fails to
explain why control participants would be suppressing stereotypes and (b) there is no
evidence that participants were suppressing stereotypes. Nor does it furnish and
adequate explanation for the major findings of Study 2.
In Study 2, half of the participants who completed the experiment were asked
to memorize the behavioural sentences in the impression formation task and the
remaining half were asked to use the behavioural sentences to form impressions of
the target person. The effect showing a relationship between anxiety and stereotyperelated activations was an interaction between stereotypicality and anxiety. However
this effect occurred only for participants who formed impressions of the target
person, not for those who memorized the behavioural sentences. If it is assumed that
anxiety decreased counter-stereotype activation, then this pattern is consistent with
previous research on expectancy-based impression formation. People tend to show
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enhanced memory for traits that are counter to how they expect a person to act (Srull
et al, 1985). In this thesis I have argued that this can lead to heightened counterstereotype activation when forming impressions of a target person who is a member
of an obvious stereotype. Presumably, people expect the target to have stereotypic
traits, and activate counter-stereotypes to help integrate counter-stereotypic traits, the
target displays, into their impressions. Research has suggested that this preferential
memory for unexpected traits only occurs when people used trait information to form
impressions, but not when they memorize trait information (Bargh & Thein, 1985).
If my argument is correct and effortful incongruency processes, that occur during
impression formation, heighten counter-stereotype activation, then counterstereotypes would not be preferentially activated for control participants who
memorized behavioural sentences. The data from Study 2 support this contention.
An argument for an anxiety-related decrease in counter-stereotype activation
is the better explanation because it is based on a pre-existing theoretical framework
and it accounts for more of data reported in this thesis. It explains why the anxiety by
stereotypicality interaction only occurred for participants who formed impressions in
Study 2. It also explains why counter-stereotypes appeared to be more active than
stereotypes, at least in Studies 1-2. An argument for an anxiety related increase in
stereotype activation does not easily explain these findings. This interpretation has
particular trouble explaining why people who memorized behavioural sentences in
study 2 failed to exhibit the interaction between stereotypicality and anxiety. I should
emphasize that the findings in this thesis do not conclusively distinguish between the
two possible interpretations, only that they provide stronger support for the idea that
anxiety decreased counter-stereotype activation.
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6.4.9

Inconsistencies across studies

There are a few inconsistencies between Studies 1-2 and Studies 3-4 that
warrant further empirical investigation. For example, in Studies 1-2 control
participants showed a pattern of masked Stroop means suggestive of greater counterstereotype than stereotype activation. In Studies 3-4, control participants reactions
time for counter-stereotypic and stereotypic trials did not differ significantly. If
counter-stereotypes were more active than stereotypes in Studies 3-4 then control
participants reactions times should have been faster for counter-stereotypic
compared to stereotypic lexical decisions. This inconsistency may be down to typeone error, although this seems unlikely given that counter-stereotypes seemed to be
more active than stereotypes in both Studies 1-2. Alternatively, it may be that the
masked Stroop was capable of detecting this subtle (but significant) higher level of
counter-stereotype activation compared to the lexical decision task.
Masked Stroop tasks, such as the one used in Studies 1-2, measures the
degree of interference caused by a masked probe-word that occurs between the
fixation and target stimulus. Slower colour naming latencies indicate greater
interference by the probe-word. It may be that controls were less able to inhibit
counter-stereotypes than stereotypes, and therefore suffered greater interference (and
slower colour naming latencies) for counter-stereotypic compared to stereotypic
probe-words. In contrast to the masked Stroop, lexical decision performance is
facilitated for stereotypic and counter-stereotypic words when stereotypes and
counter-stereotypes are active. Control participants ability to perform on the masked
Stroop is determined by their ability to inhibit stereotypes and counter-stereotypes,
whereas lexical decision performance does not require this type of inhibition.
Perhaps control participants in Studies 1-2 were simply less capable of inhibiting
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counter-stereotypes, and thus suffered greater interference on counter-stereotypic,
compared to stereotypic, trials. If this suggestion is true, the lack of a difference
observed between counter-stereotypic and stereotypic lexical decision means for
controls in Studies 3-4 could then be easily explained as an idiosyncrasy of the
lexical decision task. The lexical decision task was not sensitive to stereotype or
counter-stereotype inhibition thus the reaction times were similar for these two
word-types in the control participants of Studies 3-4.
A second inconsistency that must be addressed is the lack of a
stereotypicality x anxiety interaction in Study 4b. As mentioned, this interaction is
the core effect that supports the argument that anxiety interferes with counterstereotype activation by compromising incongruency resolution processes that occur
during stereotype-based impression formation. The lack of a stereotypicality x
anxiety interaction in Study 4b is likely a result of poor power. Given the design
used in Study 4b, this interaction would be nested within a stereotypicality x anxiety
x goal interaction. The problem is that there were less than five participants per cell,
and the test of this interaction was likely not powerful enough to detect the effect. An
observation of Table 5.2 shows a pattern of means that is consistent with Studies 1-2.
In the goal-active condition, control participants were faster making counterstereotypic than stereotypic lexical decisions, and this difference approached
significance (p = .08). For anxious participants in the goal-active condition this
difference was not significant (p = .95); in fact the means were numerically identical
(575ms). Despite the absence of a significant stereotypicality x anxiety interaction,
this pattern of means is consistent with the incongruency resolution argument.
Relative to stereotypic lexical decisions, anxious participants made slower counterstereotypic lexical decisions than control participants. Given the near significant
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result for control participants, I expect that with a larger sample size the three-way
interaction would have been significant. Nevertheless, the lack of a significant
interaction is not overly problematic: the primary purpose of Study 4b was to test for
the proposed slowing effect for stereotypic and counter-stereotypic lexical decisions
compared to stereotype-irrelevant lexical decisions. If the goal had been to replicate
the anxiety x stereotypicality interaction, participant numbers comparable to Studies
1-3 would have been sampled.
6.4.10 Anxiety increases stereotyping by interfering with counterstereotypes
Regardless of whether an incongruency-resolution, trait inference or
combined dual process account better explains the reaction time data, all of the
interpretations suggest that the more anxious someone is the less efficiently they will
process counter-stereotypic traits when forming impressions of a target from a
stereotyped group. Each of these accounts leads to the same general conclusion:
anxiety increases stereotyping by impairing the processing of counter-stereotypic
trait information. By extension, anxiety should lead to person representations that
contain a greater number of stereotypic than counter-stereotypic traits, because the
latter cannot be easily inferred or integrated under conditions of heightened anxiety.
6.4.11 How might expectancy congruent and incongruent constructs be
accessed?
It seems sensible that a stereotype or trait construct must be facilitated for
expectancy-based impression-formation to occur. It was assumed previously that the
Aboriginal stereotype is activated when participants saw the photo of the target prior
to the behavioural sentences. So this initial stereotype activation represents a
condition that is necessary for counter-stereotype activation to occur. With respect to
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the cognitive events that follow the initial activation of a relevant stereotype, one of
two scenarios seems likely. Firstly, counter-stereotypes may have been immediately
facilitated when people saw the photo. In the impression paradigm used in the
current studies, participants may have seen the photo of the target and rapidly
activated both stereotypes and counter-stereotypes. In this scenario, counterstereotype access would have been facilitated prior to the onset of the behavioural
sentences. Alternatively, people may not access counter-stereotypes until they have
perceived at least one counter-stereotypic behavioural sentence. The participants in
the present studies may have activated their stereotypes in response to the photo, but
the facilitation of counter-stereotypes may not have occurred until they encountered
counter-stereotypic sentences.
There is evidence to suggest that when stereotypes are primed in the absence
of an impression-goal, counter-stereotypes can be inhibited (Dijksterhuis & van
Knippenberg, 1996). Up to this point, impression research has been largely
concerned with how impression-goals moderate trait processing, rather than how
impression-goals modify the initial activation of social constructs. So the questions
as to whether an active impression-goal leads to immediate counter-stereotype
activation in response to the photo, or whether counter-stereotype accessibility builds
up over the presentations of several counter-stereotypic sentences, remain open.
6.5

Methodological Limitations
An issue with the current research concerns the use of the Australian

Aboriginal stereotype. There is some evidence that attitudes towards Australian
Aboriginals are disproportionately negative (Walker, 1994). It is expected that the
current results would replicate with different stereotypes that are not particularly
negative (e.g. women, Asian). Low-anxious people should access counter-
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stereotypes more efficiently than anxious people when forming impression of a
stereotypical target, regardless of the negative trait-content of the stereotype. Nonethe-less, this is a question that has yet to be answered and further research is required
Another issue is that equal numbers of stereotypic and counter-stereotypic
sentences were presented during impression-formation. Outside of the lab, people
may not have the opportunity to observe equal numbers of stereotypic and counterstereotypic behaviours. A given target may behave in a particularly stereotypic
manner by performing more stereotypic behaviours. This may be because they fit the
stereotype, or because we observe them in a situation which favours the expression
of stereotypic behaviours. Whatever the reason, it is likely to be rare that impressions
formed with stereotypic expectancies are based on equal numbers of stereotypic and
counter-stereotypic behaviours. The current studies provide no insight into how
stereotypes and counter-stereotypes would be accessed when disproportionate
numbers of stereotypic and counter-stereotypic behaviours are observed.
6.6

Research Directions
To reiterate the overall conclusions, it seems that low anxious people who

form impressions of a stereotypical target will activate counter-stereotypes more than
stereotypes, when the target is associated with equal numbers of stereotypic and
counter-stereotypic behaviours. Preferential counter-stereotype activation seems to
be diminished when people are anxious, presumably because incongruencyresolution processes facilitating counter-stereotype access are effortful and require
cognitive resources. When anxious, less capacity is available for these processes to
facilitate counter-stereotype activation. Although there are numerous possible
research directions that could be pursued, the following section will focus on three
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that would address the methodological issues raised and test the theoretical
conclusions drawn.
6.6.1

Replication of the activation findings with an affectively balanced
stereotype

As mentioned in the Methodological Limitations section, the Australian
Aboriginal stereotype is disproportionately negative (Locke et al., 1994). Because of
this, the negative content in the stereotype may have been particularly activated in
anxious participants due to priming caused by their anxiety. As a result, the
Australian Aboriginal stereotype may have been more active for anxious participants
than controls. For the current findings, this is not a problem as it was assumed
stereotypes were activated. However, the strength of the initial stereotype activation
may have some impact on the degree to which counter-stereotypes are activated. It
would be worthwhile attempting to replicate the current findings using an affectively
balanced stereotype that contains approximately equal positive and negative content.
Of course, to thoroughly control for the biasing effects of valence, the affective
content of counter-stereotypes would also need to be considered. Optimally, an
affectively balanced stereotype would be selected that is associated with an
affectively balanced counter-stereotype, then any potential bias caused by the
affective content of the stereotype (or counter-stereotype) would be mitigated.
With the correct design, both methodological issues mentioned in the
previous section could be resolved simultaneously. Curtis and Locke’s (2005, 2007)
method could be modified to use a neutrally valenced stereotype. At the same time,
the number of stereotypic and counter-stereotypic sentences could be systematically
varied to determine whether the number of sentence types has an impact on
stereotype and counter-stereotype activation. With respect to how counter-
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stereotypes are activate in the impression task there are two possibilities. Either the
counter-stereotype is activated at the beginning of impression-formation, or it is
cumulatively primed by each counter-stereotypic sentence that is read during the
impression phase. If counter-stereotypes are cumulatively primed, then the
magnitude of counter-stereotype activation should vary as a function of the number
of counter-stereotypic sentences. That is, more counter-stereotypic sentences should
lead to greater counter-stereotype priming. Such a finding would be interesting
because it would suggest that counter-stereotype activation is dynamic, and is
proportional to the amount of unexpected trait-information that is encountered.
6.6.2

Replication of the activation findings with conventional cognitive
load manipulations

An important premise underlying the explanation of the current data is that
anxiety reduces cognitive capacity. Anxious people have fewer cognitive resources
to devote to incongruency-resolution and their attempts to understand counterstereotypic sentences are impaired. A flow-on consequence of this is that counterstereotypes may not have been activated to the degree that they were in control
participants. Extending this logic, any experimental manipulation that reduces
cognitive resources should have a negative impact on incongruency-resolution and
limit the degree to which counter-stereotypes are activated. If it could be
demonstrated in the impression task that people under low cognitive load show
heightened access for counter-stereotypes compared to those under high cognitive
load, this would provide stronger support for the incongruency-resolution argument.
Such a demonstration would provide evidence that differences in counter-stereotype
accessibility fluctuated as a function of cognitive load, rather than some other
characteristic of anxiety.
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The impression-formation task could be readily modified to include a more
conventional load manipulation. For example, cognitive load could be imposed on
some participants by having them rehearse an 8-digit number during the experiment
(e.g. Gilbert & Hixon, 1991; Macrae et al., 1993). Low cognitive load conditions
would be analogous to the control groups in the current studies, whereas high load
conditions would be analogous to anxious groups. It would be expected that people
under low load would show greater counter-stereotype than stereotype activation,
and people under high load would should similar levels activation for these
constructs.
6.6.3

Stereotype-related slowing should not occur during memorization

Study 4 tested the hypothesis that people would make slower responses for
stereotypic and counter-stereotypic words because they are held in working memory
longer. This hypothesis was confirmed in two different samples, providing evidence
that people take longer to process and formulate responses for words that are
relevant to incongruency-resolution. If this slowing effect was due to incongruencyresolution processes, then it should only be observable when people form
impressions. Under task instructions that do not activate incongruency-resolution
processes, the slowing effect should not occur and reaction times stereotypic,
counter-stereotypic and stereotype-irrelevant words should be similar.
If the design used in Study 4b were to be employed using a memorization
instruction rather than an impression instruction (c.f. Study 2), the slowing effect
should not occur and stereotypic, counter-stereotypic and stereotype-irrelevant
lexical decisions would be of a comparable speed. Previously, it was argued that
incongruency-resolution slows stereotype-related responses. To properly support the
incongruency-resolution interpretation, equivalent reactions times for these word-
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types would need to reflect a speeding up for stereotypic and counter-stereotypic
lexical decisions, and not a slowing effect for stereotype-irrelevant words. Under a
memorization instruction, the overall slowing should not occur, and it might even be
that stereotypic lexical decisions would be faster than stereotype-irrelevant lexical
decisions, given the ease with which stereotypes can become active.
6.7

Conclusion
This thesis explored the relationship between anxiety and stereotype

activation and application during impression-formation. These studies add to the
small body of literature that suggest stereotyping is more likely when people are
anxious, by suggesting that people may not be able to process counter-stereotypic
traits as efficiently when they are anxious. Overall, the evidence suggests that,
regardless of anxiety, people will try to understand counter-stereotypic behaviours
that are performed by a stereotypical impression target. However, people who are
anxious may be more likely to form stereotypic impressions because their anxiety
has prevented them from properly processing and understanding counter-stereotypic
information.
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8.1

Appendices

Appendix A

Please rate the following trait words based on how positive or negative they are. Place a
tick in the box which you think best describes the word

Trait Word

Survivor

Instinctive

Polite

Sickly

Ruthless

Ashamed

Bold

Excited

Playful

Dedicated

Juvenile

Tender

Hostile

Cunning

Forceful

Carefree

Merry

Extremely
Negative

Moderately
Negative

Slightly
Negative

Neutral

Slightly
Positive

Moderately
Positive

Extremely
Positive
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Trait Word

Silly

Trim

Invigorating

Pompous

Gleeful

Spiritual

Immature

Feeble

Fierce

Disloyal

Resilient

Adaptable

Cruel

Selfish

Cynical

Furious

Festive

Easygoing

Artful

Extremely
Negative

Moderately
Negative

Slightly
Negative

Neutral

Slightly
Positive

Moderately
Positive

Extremely
Positive
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Trait Word

Gregarious

Painful

Menacing

Uncertain

Stubborn

Harmonious

Nasty

Brutal

Skilful

Persistent

Naive

Lonely

Irritable

Resolute

Spirited

Tranquil

Givers

Lethal

Gaunt

Extremely
Negative

Moderately
Negative

Slightly
Negative

Neutral

Slightly
Positive

Moderately
Positive

Extremely
Positive
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Trait Word

Extremely
Negative

Moderately
Negative

Slightly
Negative

Neutral

Boring

Inventive

Mellow

Dismal

Resolute

Sociable

Vigilant

Monotonous

Welcoming

Malicious

Haggard

Obstinate

Enthusiastic

Tedious

Sympathetic

Dreary

Pallid

Thoughtful

Dedicated

Please circle the correct answer...
Have you lived in Australia for more than 5 years?
Is English you first language?

Yes / No

What is your gender: Male / Female

Yes / No

Slightly
Positive

Moderately
Positive

Extremely
Positive
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8.2

Appendix B

Please rate the following trait words based on how positive or negative they are. Place a
tick in the box which you think best describes the word

Trait
Word

Tolerant

Deceitful

Winner

Resourceful

Noble

Drugged

Dim

Engaging

Disfigured

Unreliable

Youthful

Strong

Craven

Creative

Intelligent

Proud

Relaxed

Extremely
Negative

Moderately
Negative

Slightly
Negative

Neutral

Slightly
Positive

Moderately
Positive

Extremely
Positive
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Trait Word

Unruffled

Raw

Faithful

Assertive

Loving

Impatient

Jubilant

Loyal

Insolent

Caring

Fun

Peaceful

Queer

Incapacitated

Disturbed

Apathetic

Corrupt

Violent

Itinerant

Extremely
Negative

Moderately
Negative

Slightly
Negative

Neutral

Slightly
Positive

Moderately
Positive

Extremely
Positive
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Trait
Word

Primitive

Smart

Prying

Immoral

Observant

Devoted

Amusing

Courteous

Forthright

Jolly

Panicky

Savage

Frigid

Scary

Felon

Exhausted

Kindly

Inspiring

Vicious

Extremely
Negative

Moderately
Negative

Slightly
Negative

Neutral

Slightly
Positive

Moderately
Positive

Extremely
Positive
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Trait
Word

Extremely
Negative

Moderately
Negative

Slightly
Negative

Neutral

Passive

Inadequate

Deadly

Shameful

Rank

Worthy

Joyful

Callous

Fat

Poised

Durable

Humble

Outgoing

Witty

Weird

Stressed

Please circle the correct answer...
Have you lived in Australia for more than 5 years?
Is English you first language?

Yes / No

What is your gender: Male / Female

Yes / No

Slightly
Positive

Moderately
Positive

Extremely
Positive
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8.3

Appendix C

Please rate the following trait words based on well the correspond to the Australian
Aborigine Stereotype. Place a tick in the box which you think best describes the word.

Trait Word

Tolerant

Deceitful

Winner

Resourceful

Noble

Drugged

Dim

Engaging

Disfigured

Unreliable

Youthful

Strong

Craven

Creative

Intelligent

Proud

Relaxed

Very
NonStereotypical

Moderately
NonStereotypical

Slightly
NonStereotypical

Neutral

Slightly
Stereotypical

Moderately
Stereotypical

Extremely
Stereotypical
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Trait Word

Unruffled

Raw

Faithful

Assertive

Loving

Impatient

Jubilant

Loyal

Insolent

Caring

Fun

Peaceful

Queer

Incapacitated

Disturbed

Apathetic

Corrupt

Violent

Itinerant

Very
NonStereotypical

Moderately
NonStereotypical

Slightly
NonStereotypical

Neutral

Slightly
Stereotypical

Moderately
Stereotypical

Extremely
Stereotypical

244

Trait Word

Primitive

Smart

Prying

Immoral

Observant

Devoted

Amusing

Courteous

Forthright

Jolly

Panicky

Savage

Frigid

Scary

Felon

Exhausted

Kindly

Inspiring

Vicious

Very
NonStereotypical

Moderately
NonStereotypical

Slightly
NonStereotypical

Neutral

Slightly
Stereotypical

Moderately
Stereotypical

Extremely
Stereotypical
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Trait Word

Very
NonStereotypical

Moderately
NonStereotypical

Slightly
NonStereotypical

Neutral

Passive

Inadequate

Deadly

Shameful

Rank

Worthy

Joyful

Callous

Fat

Poised

Durable

Humble

Outgoing

Witty

Weird

Stressed

Please circle the correct answer.
Have you lived in Australia for more than 5 years?
Is English you first language?

Yes / No

What is your gender: Male / Female

Yes / No

Slightly
Stereotypical

Moderately
Stereotypical

Extremely
Stereotypical
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8.4

Appendix D

Please rate the following trait words based on well they correspond to the Australian
Aborigine Stereotype. Place a tick in the box which you think best describes the word.

Trait Word

Survivor

Instinctive

Polite

Sickly

Ruthless

Ashamed

Bold

Excited

Playful

Dedicated

Juvenile

Tender

Hostile

Cunning

Forceful

Carefree

Merry

Very
NonStereotypical

Moderately
NonStereotypical

Slightly
NonStereotypical

Neutral

Slightly
Stereotypical

Moderately
Stereotypical

Extremely
Stereotypical
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Trait Word

Silly

Trim

Invigorating

Pompous

Gleeful

Spiritual

Immature

Feeble

Fierce

Disloyal

Resilient

Adaptable

Cruel

Selfish

Cynical

Furious

Festive

Easygoing

Artful

Very
NonStereotypical

Moderately
NonStereotypical

Slightly
NonStereotypical

Neutral

Slightly
Stereotypical

Moderately
Stereotypical

Extremely
Stereotypical
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Trait Word

Gregarious

Painful

Menacing

Uncertain

Stubborn

Harmonious

Nasty

Brutal

Skilful

Persistent

Naive

Lonely

Irritable

Resolute

Spirited

Tranquil

Givers

Lethal

Gaunt

Very
NonStereotypical

Moderately
NonStereotypical

Slightly
NonStereotypical

Neutral

Slightly
Stereotypical

Moderately
Stereotypical

Extremely
Stereotypical
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Trait Word

Very
NonStereotypical

Moderately
NonStereotypical

Slightly
NonStereotypical

Neutral

Boring

Inventive

Mellow

Dismal

Resolute

Sociable

Vigilant

Monotonous

Welcoming

Malicious

Haggard

Obstinate

Enthusiastic

Tedious

Sympathetic

Dreary

Pallid

Thoughtful

Dedicated

Please circle the correct answer...
Have you lived in Australia for more than 5 years?
Is English you first language?

Yes / No

What is your gender: Male / Female

Yes / No

Slightly
Stereotypical

Moderately
Stereotypical

Extremely
Stereotypical
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Appendix E
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8.6

Appendix F
Trait Rating Form

Please rate the following trait words based on how well you think they describe John (from the
photo).

Trait Word

Violent

Prying

Courteous

Relaxed

Criminal

Winner

Adaptable

Nasty

FamilyOriented

Panicky

Drugged

Scary

Playful

Giver

Teaser

Cruel

Extremely
Uncharacteristic

Moderately
Uncharacteristic

Slightly
Uncharacteristic

Neutral

Slightly
Characteristic

Moderately
Characteristic

Extremely
Characteristic
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Trait Word

Intelligent

Artistic

Sociable

Insolent

Extremely
Uncharacteristic

Moderately
Uncharacteristic

Slightly
Uncharacteristic

Neutral

Slightly
Characteristic

Moderately
Characteristic

Extremely
Characteristic

253

8.7

Appendix G

AAS / MRS-A Combined Form

Please rate the following statements on the degree with which you agree with them. Place
a tick in the box which you think best describes your level of agreement.

Strongly
Disagree
I don’t like Aborigines.*

I wouldn’t like a member of my family
to marry an Aborigine.*

If an Aborigine sat next to me on a bus
or train I would feel uncomfortable.*

On the whole, Aborigines are a loud
and noisy lot.*

Most Aborigines are dirty and
unkempt.*

I would not like an Aborigine to be my
boss.*

No matter how much one might
support it on idealistic grounds, there
have too many unfortunate
consequences of racial mixing for me
to be willing to agree with it.*

If I had decided to vote along party
lines in an election, I would still vote
for my party even if they chose an
Aborigine as the candidate.*

I admire the peaceful and gentle nature
of the Aboriginal people.*

One reason why the white and black
races can never merge is that white
culture is so much more advanced.*

Disagree

Neutral

Agree

Strongly Agree
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Strongly Disagree

Disagree

Neutral

Agree

Non-Aboriginal
Australians could
learn a lot from
Aboriginal
Australians.*

Aborigines should
not push themselves
in where they’re not
wanted.

It is easy to
understand the
anger of Aborigines
in Australia.

Aborigines are
getting too
demanding in their
push for land rights.

Aborigines have
more influence on
government policy
than they ought to
have.

Over the past few
years, the
government has
shown more respect
for Aborigines than
they deserve.

Discrimination
against Aborigines
is still a major
problem in
Australia.

Over the past few
years, Aborigines
have received less
than they deserve
economically.

AAS items are marked * (no such marks appeared on the questionnaire administered to participants).

Strongly Agree
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Appendix H

Table H1. Trait words used in the masked
Stroop and Lexical Decision tasks.

Trait Word
Stereotypic Positive
Tolerant
Tranquil
Unruffled
Kindly
Mellow
Gregarious
Carefree
Spiritual*
Proud*
Stereotypic Negative
Silly
Naive
Uncertain
Obstinate
Itinerant
Cunning
Inadequate
Primitive*
Scary*
Counter-Stereotypic Positive
Invigorating
Trim
Harmonious
Resolute
Jubilant
Vigilant
Youthful
Polite*
Sympathetic*
Counter-Stereotypic Negative
Passive
Pallid
Lethal
Queer
Dreary
Craven
Exhausted
Pompous*
Ashamed*
* indicates additional words used in lexical decision tasks in Studies3-4.

