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Abstract

The Implicit Association Test (IAT) is the most popular indirect measure of
attitudes in social psychology. It has been suggested that salience asymmetries are a
non-associative contaminant of the IAT that threatens the accurate assessment of
attitudes. Salience asymmetries in the IAT are claimed to correspond with visual search
asymmetries, and differences in target familiarity. In this thesis, I propose that
processing fluency is the common mechanism underlying both visual search
asymmetries and familiarity. Several experiments were conducted to determine whether
visual search asymmetries, familiarity, or processing fluency most reliably corresponds
with salience asymmetry effects in the IAT.

The first series of experiments revealed that processing fluency is a better
predictor of salience asymmetry effects in the IAT than is visual search asymmetry
(Chapter 2). In Chapter 3, a novel method was developed to distinguish between the
effects of valence and salience in the IAT. Using this method, [ demonstrated that the
effects of salience in the IAT are consistent with a fluency account of salience
asymmetries. Familiarity was also shown to produce salience asymmetry effects in the
IAT (Chapter 4), which is also consistent with the fluency account. When fluency and
familiarity were set against each other in Chapter 5, it was processing fluency, rather
than familiarity, that predicted salience asymmetry effects in the IAT. Although
processing fluency is a good predictor of salience asymmetries, the results of Chapter 6
reveal that the fluency account cannot explain all examples of salience asymmetries in
the IAT.

The data presented here are consistent with the view that the more fluently
processed target category is compatible with the pleasant attributes on the grounds of

salience asymmetries. The current experiments suggest that when there are valence



differences between the target categories, salience asymmetries can potentially distort
IAT effects. When the positive target category is more salient, salience asymmetries
appear to increase IAT effects. In contrast, when the negative target category is more
salient, salience asymmetries appear to decrease IAT effects. However, further evidence

is required to determine how the effects of salience and valence combine in the IAT.
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Chapter 1. Introduction

Gordon Allport (1935) described attitudes as ‘the most distinctive and indispensable
concept in contemporary social psychology’. Unfortunately for social psychologists
however, attitudes are not always easy to measure. Firstly, attitudes may not be stable
across contexts, making it difficult to obtain reliable results. Secondly, self-report
questionnaires may be inaccurate because people are reluctant to express certain attitudes,
particularly those that are socially undesirable, such as prejudiced or deviant thoughts
(Crowne & Marlowe, 1960; Paulhus, 1984). Thirdly, people may be unable to report their
attitude if it is unconscious or inaccessible (Nisbett & Wilson, 1977; Wilson & Dunn,
2004). Sigmund Freud (1926/1958) recognized this problem when he developed the free
association technique in an attempt to uncover thoughts that were believed to reside in the
subconscious. In free association, people are asked to respond with anything which comes
into their minds, often in response to a key word, such as ‘mother’. This method assumes
that memories are arranged in an associative network, and that by following the links in the
network through the association of thoughts, the person will eventually come across the
psychologically critical memory associated with the concept, ‘mother’.

Nowadays, many attitude measures adopt a principle similar to that on which
Freud’s free association technique is based. They conceive of an attitude as an association
between a target object and a valence concept (e.g. Fazio, 1995; Greenwald et al., 2002).
For example, if one associates a target object such as ‘flowers’ with positive concepts such
as ‘fragrant’, ‘beautiful’, and ‘lovely’, this indicates that one has a positive attitude towards
flowers. In these attitude measures, emotional words serve as associative ‘triggers’ that

influence speeded responding to target concepts. The most widely used tasks of this sort are
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the Implicit Association Test (Greenwald, McGhee, & Schwartz, 1998), the affective
priming task (Fazio, Sanbonmatsu, Powell, & Kardes, 1986), and the Extrinsic Affective
Simon Task (De Houwer, 2003). These indirect measures were developed to overcome the
problem of social desirability associated with self-report measures. However, it appears that
indirect measures are not immune to self-presentation strategies (for reviews see De
Houwer, 2006; Gawronski, LaBel, & Peters, 2007). This thesis focuses on the most
prominent of these measures, the Implicit Association Test, and examines its underlying

mechanisms.

1.1. The Implicit Association Test

The Implicit Association Test (IAT) is the most popular indirect attitude measure in
social psychology. It has been used to measure an extensive range of attitudes, including
social prejudice (e.g. Rudman, Greenwald, Mellott, & Schwartz, 1999), consumer attitudes
(Maison, Greenwald, & Bruin, 2004), self-esteem (Greenwald & Farnham, 2000), and
animal phobias (Teachman, Gregg, & Woody, 2001). Although the IAT is only ten years
old, there are over 400 papers that feature this measure. This flurry of IAT activity has been
likened to the Copernican revolution spurred on by Galileo’s findings in the sixteenth and
seventeenth centuries (Kester, 2001).

The IAT rests on the assumption that similar concepts are associated in a semantic
network, and that associated concepts can prime one another through spreading activation.
Thus, if one has a positive attitude toward a particular target concept (e.g. flowers), then the
target stimulus should more readily prime positive attributes (e.g. beautiful, lovely,

fragrant) than negative attributes (e.g. disgusting, putrid, vile). The IAT gauges the attitude
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to a target concept by measuring how quickly a target stimulus is classified with pleasant or
unpleasant attributes in two speeded binary classification tasks. Stimuli are two target
categories (e.g. names of flowers, and names of insects) that are classified with two other
categories: a pleasant attribute category consisting of pleasant words, and an unpleasant
attribute category consisting of unpleasant words. A procedural overview of the IAT is
presented in Table 1.1. In the first task, the target categories are classified using separate
keys (e.g. flower = left key; insect = right key). In the second task, the attributes are
classified in the same way using the same keys as in the first task (e.g. pleasant = left key;
unpleasant = right key). In the third task, the first and second tasks are combined, so that
flowers and pleasant words share one response key (e.g. left key), and insects and
unpleasant words share another response key (e.g. right). The fourth task is the same as the
first task, except that the key assignments to the target categories are reversed. The fifth
task is the same as the third task, except that the key assignments to the target categories
(but not the attributes) are swapped so that flowers and unpleasant words now share one
response key, and insects and pleasant words share another response key. The order of the
two combined classification tasks (Tasks 3 and 5) is counterbalanced, and so is the key
assignment of targets and attributes.

When people perform the flower/insect IAT, the conventional finding is that when
flowers are paired with pleasant attributes in the combined classification task, responding is
faster and more accurate than on the combined classification task in which flowers are
paired with unpleasant attributes (Greenwald et al., 1998, Experiment 1). This is known as
an AT effect for flowers. This pattern of results may indicate that either pleasant attributes
are more easily associated with flowers than with insects, or that unpleasant attributes are

more easily associated with insects than with flowers, or both. On the basis of this finding,



a positive attitude toward flowers relative to insects is inferred. Differences in the size of

16

IAT effects are thought to reflect differences in attitudinal strength, with a larger IAT effect

indicating a more extreme preference for one category over the other. This interpretation is

supported by the finding that young boys show a smaller IAT effect for flowers than young

girls (Baron & Banaji, 2006), and entomologists also show a weaker preference for flowers

compared to a control group (Citrin & Greenwald, 1998; cited in Lane, Banaji, Nosek, &

Greenwald, 2007).

Table 1.1

Overview of the Implicit Association Test

Classification task  Left key assignment

Right key assignment

Task 1 Flower Insect
Task 2 Pleasant Unpleasant
Task 3 Flower Insect
Pleasant Unpleasant
Task 4 Insect Flower
Task 5 Insect Flower
Pleasant Unpleasant

Note. The categories represented are those in the flower/insect IAT. For half the

participants, the category assignment is reversed in Task 1, and Tasks 4 and 5 precede

Tasks 2 and 3.



17

1.2. Validity of the IAT

1.2.1. Correspondence of the IAT with behavioral measures

The IAT is popular because it is a very robust measure. It produces large effect
sizes, and even people who know that it assesses attitudes still show a reliable IAT effect.
This has been taken to demonstrate its resistance to self-presentation concerns. Despite its
popularity however, the validity of the IAT as a measure of attitudes is still under question
(e.g. Arkes & Tetlock, 2004; Blanton, Jaccard, Gonzales, & Christie, 2006; Gawronski, et
al. 2007; Rothermund & Wentura, 2001, 2004; Kinoshita & Peek-O’Leary, 2005, 2006; De
Houwer, Beckers, & Moors, 2007). One particular IAT effect that has attracted much
attention is the race IAT effect, in which people find it easier to classify white (Caucasian)
people with pleasant attributes, and black (African American) people with unpleasant
attributes. This effect has been attributed to an implicit prejudice against blacks, but some
have criticized this conclusion. For example, Arkes and Tetlock (2004) have suggested that
the race IAT effect may reflect cultural stereotype norms rather than personal attitude, or
that it is caused by other negative emotions or cognitions that are not necessarily
prejudiced.

In response to the concern that the race IAT may not measure racial prejudice, some
researchers have investigated the predictive validity of the measure. McConnell and
Leibold (2001) demonstrated that race IAT performance predicted behavioral measures of
racial discrimination. Larger IAT effects for white were correlated with a higher level of
participant friendliness and comfort in the presence of a white experimenter than a black

experimenter. This behavior was characterized by, among other things, longer speaking
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time, more smiling, and fewer speech errors. However, Kinoshita and Peek-O’Leary (2005)
argue that such behavior may reflect greater unfamiliarity with black people, rather than
prejudice. More difficult to reconcile with the unfamiliarity argument is Hugenberg and
Bodenhausen’s (2003) finding that prowhite bias in the IAT was associated with a lowered
threshold for detecting hostility on black, but not white, faces. Similarly, people who
exhibited larger race IAT effects were more likely to judge racially ambiguous faces with
hostile expressions as black (Hugenberg & Bodenhausen, 2004).

In other areas, IAT scores and behavior do not always correspond. Karpinski and
Hilton (2001) showed that in an IAT where the target categories were apples versus candy
bars, people found it easier to classify apples with pleasant attributes, and candy bars with
unpleasant attributes. However, when given a choice over an apple or a candy bar, they
were more likely to select the candy bar. This supports the idea that performance on the
IAT may sometimes reflect environmental associations — that is, apples are known to be
‘good’ for the health, whereas candy bars are known to be ‘bad’ for the health — rather than
any personal attitude toward the targets. Other evidence that supports the argument against

the IAT as an attitude measure comes from the neuroimaging literature.

1.2.2. Correspondence of the IAT with neuroimaging measures

Another way to measure attitude is by using physiological methods, such as
neuroimaging (e.g. Breiter et al., 1996). One brain structure that has been implicated in
emotional processing is the amygdala (Davis, 1997; LeDoux, 1996). Based on this, Phelps
and colleagues (Phelps et al., 2000; Phelps, Cannistraci, & Cunningham, 2003)

hypothesized that amygdala activation is correlated with performance on the race IAT.
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However, studies comparing race IAT performance and amygdala activation have shown an
inconsistent correspondence between the two measures (Phelps et al., 2000; Phelps et al.,
2003). Phelps et al. (2000, Experiment 1) used an fMRI to show that the amygdala of white
people was more activated when they viewed novel pictures of black people than when they
viewed novel pictures of white people, and this difference was correlated with IAT effects.
However, when people viewed pictures of positively evaluated famous black and white
faces (e.g. Michael Jordan, John F. Kennedy), amygdala activity was the same for both
black and white faces, even though there was still an IAT effect for white. From this we see
that IAT effects do not always correspond with amygdala activation.

In other circumstances, performance on the IAT remains the same even when there
are differences in amygdala activation. This is illustrated by a study in which Phelps et al.
(2003) compared the race IAT performance of patients with bilateral amygdala damage
against those of normal controls. Previous research has shown that amygdala damage
impairs the ability to judge whether an individual appears approachable or trustworthy
(Adolphs, 1998). Compared to normal controls, patients with amygdala damage are more
likely to rate pictures of individuals as being trustworthy and approachable, even when
normal controls rate the same pictures as being untrustworthy and unapproachable. Because
damage to the amygdala appears to impair social evaluation, if the IAT does indeed
measure attitude, then we would expect patients with amygdala damage to show a smaller
race IAT effect than normal controls. However, the two groups actually produced equal
effect sizes on the race IAT. This result further supports the idea that the IAT does not
always reflect affective evaluation (as indexed by amygdala activation). Instead, it may be

that the IAT assesses semantic associations between targets and attributes. Consistent with
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manipulations of target and attribute associations.

1.2.3. Contextual effects in the IAT

20

Many studies have shown that IAT performance is subject to contextual influences,

indicating that it does not always measure long-term associations between target and

valence concepts in memory (Blair, Ma, & Lenton, 2001; Dasgupta & Greenwald, 2001;

Gawronski & Bodenhausen, 2005; Karpinski & Hilton, 2001; Lowery, Hardin, & Sinclair,

2001; J.P. Mitchell, Nosek, & Banaji, 2003; Wittenbrink, Judd, & B. Park, 2001; see Blair,

2002 for a review). For example, Blair et al. (2001) demonstrated that performance on a
gender IAT can be moderated by experimentally-induced mental imagery. In their study,
participants were asked to imagine a woman who was weak (stereotype condition), a
woman who was strong (counterstereotype condition), or a gender-neutral topic (e.g.
holiday). Following this, they completed a gender IAT in which they classified male and
female names with ‘strong’ (e.g. durable) and ‘weak’ (delicate) attributes. Those in the
counterstereotypical condition showed less stereotyping on the IAT (i.e., there was less
compatibility between male names and strong attributes, and between female names and
weak attributes) compared with the stereotypical and control condition. These results
indicate that varying target and attribute associations through activating specific
representations can alter responding in the [AT.

Contextual manipulations in the IAT are not necessarily accompanied by
corresponding changes in explicit attitude measures, which is potentially problematic for

the validity of the IAT as a measure of attitude. For example, Dasgupta and Greenwald
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(2001) were able to influence responses on the race IAT and the age IAT by first presenting
participants with pictures of either admired black and disliked white individuals (e.g.,
Michael Jordan, Charles Manson) or admired white and disliked black individuals (e.g.,
Tom Hanks, Mike Tyson). Participants then completed the race IAT, and self-report
attitude measures of the relevant target groups. Participants who were exposed to admired
black exemplars and disliked white exemplars had smaller IAT effects for white, compared
to when they were exposed to admired white and disliked black exemplars. However, the
explicit evaluations of the target groups generally did not differ between the two conditions.
Similar results were obtained on an age IAT where the target categories were old and
young people. These results suggest that the IAT may have been measuring short-term
associative changes that are independent of the more stable object-valence associations
presumed to reside in long-term memory.

It may also be the case that the IAT does not actually measures attitude, stable or
otherwise. This idea is supported by research from De Houwer et al. (2007) showing that
attitudes toward novel stimuli can be faked on the IAT. In their study, participants were
asked to imagine that a researcher had given them information about the fictitious social
groups ‘Niffites’ and ‘Luupites’. In one condition, they were to imagine that the researcher
had told them that Niffites were good and Luupites were bad. In the other condition, they
were to imagine that the researcher had told them that Luupites were good and Niffites
were bad. Participants were instructed that, although the information they were given was
false, the researcher wanted them to respond in a manner that conformed to the
expectations of the researcher (i.e. to show that the participants were influenced by the
description). Half the participants in each condition were then asked to behave as the

researcher expected (consistent faking condition), and the other half were asked to behave
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in the opposite way to what the researcher expected (inconsistent faking condition). IAT
performance was in line with the faking instructions, such that participants in the consistent
faking condition showed an IAT effect for the group that they imagined being told was
good, whereas those in the inconsistent faking condition showed the reverse effect. These
results show that performance on the IAT can be influenced by task demands, rather than
actual attitude.

In summary, it appears that the IAT does not always correspond with behavioral,
neuropsychological, and explicit measures of attitude. The question then becomes, what
else is the IAT measuring? Some researchers have shown that other than affective and
semantic associations, the IAT measures other types of similarity between the target and
attribute categories. These types of similarity include perceptual similarity (Mierke &
Klauer, 2003; De Houwer, Geldof, & De Bruycker, 2005), and similarity based on selective
attention (Rothermund & Wentura, 2001, 2004). In the following sections, I first describe
how associations are thought to operate in the IAT, and then compare these accounts to

theories claiming that the IAT can measure other types of similarity between categories.

1.3. Associations in the IAT

1.3.1. The associative account

According to the account proposed by Greenwald et al. (2000), the IAT measures

relative associative strengths between target and attribute categories. In the case of an IAT

with valence attributes, these associations are thought to be affective in nature. In other

IATs, such as those which measure gender stereotypes using the attribute categories of
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‘weak’ and ‘strong’, or ‘arts’ and ‘science’, these associations are assumed to be semantic
in nature. It is possible that the associations measured by an IAT with valence attributes
may also be semantic. Therefore, unless specified, the term ‘association’ and its variants
will be used hereafter to indicate associations that may be affective and/or semantic in
nature. Greenwald, Nosek, Banaji, and Klauer (2005) take a ‘theory-uncommitted’ view of
the concept of association in the IAT. They suggest that the term ‘association’ may
describe, among other things, similarity between two concepts. However, if the IAT
measures associations based on similarity that is neither affective nor semantic, this means
that the IAT effect is not a reliable measure of attitudes, as it may be contaminated by
variables unrelated to attitude. Therefore, in order to use the IAT as an attitude measure, it
is necessary to clarify the circumstances under which IAT performance is based on
affective and/or semantic similarity, and when it may be based on other types of similarity.
To identify the type of similarity that influences IAT effects, one should first
understand how associations are measured in the IAT. However, the associative account
proposed by Greenwald et al. (2000) does not clarify this issue. Although Greenwald et al.
(1998) compared the IAT to an evaluative priming measure of attitude, they did not specify
a mechanism underlying the operation of the IAT. It cannot be assumed that the IAT
operates by a similar mechanism to priming measures. In evaluative priming, an attitude
concept (e.g. flowers) is thought to automatically activate its corresponding evaluation
(positive). Affective priming is based on the idea that it is easier to evaluate a positive word
(e.g. lovely) as being positive when it is preceded by an affectively congruent prime (e.g.
flower), than when it is preceded by an affectively incongruent prime (e.g. insect). This is
because the positive attribute node receives activation from the closely associated flower

node sooner than from the distally associated insect node. Mierke and Klauer (2001) point
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out that the spreading activation account of priming cannot adequately explain IAT
performance. This is because in the IAT, participants respond to both target categories (e.g.
flower and insect) and both pleasant and unpleasant attribute categories in the same task
(Tasks 3 and 5 in Table 1.1). This means that flowers should activate pleasant attributes
equally easily in both tasks, and unpleasant attributes with equally difficulty in both tasks
(and vice versa for insects). However, the general finding is that both targets and attributes
are more difficult to classify in only one of the tasks, when flowers share a key with
unpleasant attributes, and insects share a key with pleasant attributes. Because the only
variable that differs between the tasks is the target and attribute key assignment, any theory
of the IAT must explain how this factor affects IAT performance. One theory that explains
the role of key assignment in the IAT is the task-set switching account of Mierke and

Klauer (2001, 2003; Klauer & Mierke; 2005).

1.3.2. The task-set switching account

The task-set switching account claims that when there is an overlap between the
features of targets and attributes, participants may classify the categories on the basis of this
shared feature, rather than on the nominal features of each category. Thus, when the
positive target and positive attribute categories share a key, and when the negative target
and negative attribute categories share another key, the combined classification task can be
reduced to a single valence categorization task, which leads to faster responding. This
strategy cannot be adopted when a positive and a negative category share a key, and thus

participants must classify all four categories separately. The difficulty of the task is thereby



25

increased, requiring executive control processes to identify and switch to the appropriate
task-set. This results in a task-switching cost that slows down reaction times.

In an IAT with flowers and insects as the target categories, Mierke and Klauer
(2001) assessed the task-switching cost by measuring how reaction times varied depending
on the preceding trial. Reaction times were longer when the previous trial was of a different
type to the current trial (e.g. a target classification trial preceded by an attribute
classification trial), compared to when the previous trial was the same (e.g. a target
classification trial preceded by a target classification trial). As predicted by their account,
this task-switching cost was greater when the same key was assigned to both a positive and
negative category (e.g. flowers and negative attributes shared the same key, and insects and
positive attributes shared the same key). This implies that it took more effort to make a
mental switch between classifying target and attribute categories when they were
affectively incongruent compared to when they were affectively congruent. Thus, rather
than classifying the targets and attributes based on their nominal, category-specific features,
this result suggests that participants perform the IAT by recoding target and attribute

categories with respect to their shared valence features.

1.4. Similarity in the IAT

Mierke and Klauer (2003, Experiment 1) have shown that recoding in the IAT can
be based on factors other than affective or semantic similarity, which challenges the
validity of the IAT as an attitude measure. Rather than using standard target and attribute
categories in their study, stimuli were classified on the basis of size (‘small’ vs. ‘large’) or

color (‘red’ vs. ‘blue’). Objects that were to be classified in terms of size were neither red
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nor blue. However, all red objects were small, and all blue objects were large. Thus red
objects were perceptually similar to the small objects, and blue objects were perceptually
similar to the large objects. This similarity influenced IAT performance, with responses
being faster when red objects were classified with small objects, and blue objects were
classified with large objects, compared to when the pairings were reversed. There was also
a larger task-switching cost in the condition in which the categories sharing the same key
were perceptually incongruent, compared to when they were perceptually congruent. This
suggests that participants classified all four categories in terms of size or color in the former
condition, but that they classified the categories primarily in terms of the similar feature
(size) in the latter condition. Thus, it appears that recoding strategies in the IAT are not
limited to the dimension of valence, but can also include other features, such as perceptual
similarity.

The type of similarity that is measured by the IAT seems to depend on the particular
dimension that is focused upon. This principle is demonstrated in a study by De Houwer et
al. (2005). Using an IAT in which the categories were coins versus snakes, and pizzas
versus rivers, De Houwer et al. (2005, Experiment 2) manipulated whether participants’
attention was first drawn to the perceptual similarity between the categories (i.e. coins and
pizzas are both round, and snakes and rivers are both long and winding), or the functional
similarity between the categories (i.e. snakes and pizzas are both edible, and coins and
rivers are both inedible). Participants who first judged whether the category items were
round or winding were faster to respond when the perceptually similar stimuli shared the
same key (ie. coins shared a key with pizzas, and snakes shared a key with rivers).
Conversely, participants who first judged whether the category items were edible or

inedible tended to find it easier to classify the two edible items together (snakes and pizzas)
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and the two inedible items together. Although this last finding was not reliable, the
judgment type that participants were primed with (i.e. round/winding vs. edible/inedible)
did show a significant interaction with the direction of the IAT effect. This result
demonstrates that the IAT is sensitive to perceptual and functional similarity. Moreover, it
appears that similarity in the IAT is flexible, as the same IAT can produce different results
based on different types of similarity. From this, De Houwer et al. (2005) concluded that
the IAT can measure various dimensions of similarity in addition to the evaluative basis of
similarity proposed by Greenwald and his colleagues.

Another source of similarity in the IAT may be based on selective attention.
Rothermund and Wentura (2001, 2004) suggest that some targets and attributes may
command more attention than others in the IAT, and those that are similar in their ability to
command attention are compatible in the IAT. Rothermund and Wentura refer to this ability
to command attention as ‘salience’. One IAT effect claimed by Rothermund and Wentura
to be affected by salience differences is the insect/nonword IAT effect by Brendl, Markman
and Messner (2001, Experiment 2). In this IAT where insects and nonwords are the target
categories, people find it easier to classify insects with pleasant attributes, and nonwords
with unpleasant attributes. This result is problematic for the associative account of the IAT
for two reasons. Firstly, in Brendl et al.’s (2001) study, participants’ self-reports showed
that insects and their associates were considered to be more negative than nonwords and
their associates. This indicated that insects were more strongly associated with negative
attributes than were nonwords. Secondly, given that nonwords are novel, they should have
no prior associations. Therefore, the associative account of the IAT would predict that
insects should be compatible with unpleasant attributes, and nonwords should be equally

compatible with both pleasant and unpleasant words, resulting in an IAT effect for
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nonwords over insects. Two accounts have been proposed to explain the insect/nonword

IAT effect, the preference for familiarity account, and the salience asymmetry account.

1.4.1. The preference for familiarity account

Brendl et al. (2001) suggested that the IAT effect for insects over nonwords reflects
a preference for familiar items. This claim is based on evidence from the mere exposure
effect showing that repeated presentation of a neutral stimulus increases liking for that
stimulus (Zajonc, 1968, 2001; Kunst-Wilson & Zajonc, 1980; Mandler, Nakamura, & Van
Zandt, 1987; Bornstein & D’Agostino, 1992). If Brendl et al.’s insect/nonword IAT effect
is due to a preference for the familiar category of insects, then this is consistent with the
idea that the IAT is a measure of affective similarity between target and attribute items. The
critical difference between this account and the associative account, however, is that when
familiarity is preferred, the affect engendered by the target items is not based on associative
links with valence concepts. As such, preference for a target category would not reflect the
interindividual differences that are assumed to underlie attitudes such as social prejudice.
Instead, in this case, the experience of affect seems to be generated online, by differences in

familiarity.

1.4.2. The salience asymmetry account

Rothermund and Wentura (2001, 2004) proposed a non-affective explanation of

Brendl et al.’s (2001) insect/nonword IAT effect. They explained the effect in terms of

salience asymmetries. Their argument is that IAT effects may be at least partly driven by
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differences in the salience of stimulus categories. They suggest that items within the target
and attribute categories differ in their relative salience, so that, in the example above,
nonwords may be more salient than insects, and unpleasant attributes may be more salient
than pleasant attributes. This may lead people to simplify the IAT combined classification
task by looking only for the more salient category of the respective pairs, i.e. the nonword
and unpleasant categories. Thus when the more salient categories share one response key,
and the less salient categories share another response key, participants can classify the
items in terms of their relative salience. This allows them to press one key when a salient
item is presented, and another key when a less salient item is presented. This strategy
cannot be used when a more salient target category shares a key with a less attribute salient
category (and vice versa), and therefore participants must resort to classifying all four
categories separately. In this way, an IAT effect may be caused by compatibility between
target and attribute categories that is based on salience rather and valence. This is similar to
the recoding principle invoked in the task-set switching account of Mierke and Klauer
(2001, 2003; Klauer & Mierke; 2005), however unlike that account, salience compatibility
does not depend on shared similarity in features, but rather, shared similarity in salience.

In support of the salience asymmetry account of IAT effects, Rothermund and
Wentura (2001, 2004) showed that IAT effects can be reversed by selectively increasing the
salience of target and attribute categories. They demonstrated this effect in an age IAT with
young and old target categories, in which the target stimuli were old names such as
‘Walter’ and young names such as ‘Patrick’. In the standard age IAT, people find it easier
to classify young stimuli with pleasant attributes, and old stimuli with unpleasant attributes
(Nosek, Banaji, & Greenwald, 2002). In Rothermund and Wentura’s (2001) Experiment 2,

salience was manipulated using a Go/Nogo task performed prior to the IAT. In this task
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participants were required to respond to only one of the categories within the target and
attribute dimensions (the Go categories), whilst making no response to the remaining target
or attribute category (the Nogo categories). For example, in one condition of an old/young
IAT, the Go categories were young names and unpleasant attributes, and the Nogo
categories were old names and pleasant attributes. Rothermund and Wentura (2004)
claimed that this encourages people to search for items from the Go categories (in this case,
young names and unpleasant attributes) which establishes an attentional focus toward those
categories, and makes them more salient than the Nogo categories. The targets and
attributes were then classified in the usual IAT. It was found that any combination of target
and attribute (e.g. young and unpleasant) could be easily classified together in the IAT if
they were both made the focus (i.e. were Go items) in a previous Go/Nogo task. Thus, it
appears that salience asymmetries in the AT can override target-attribute associations in
some circumstances. As such, salience asymmetries represent the greatest threat to the
construct validity of the IAT as a measure of attitudes. It is for this reason that the salience
asymmetry account will be the focus of this thesis.

Salience asymmetries may also account for other effects in the IAT, such as the
contextual effects found by Blair et al. (2001). In Blair et al.’s study, when participants
visualized a strong woman prior to performing a gender stereotype IAT, this would have
primed them with the concepts of ‘woman’ and ‘strong’. Thus, when performing the IAT
immediately afterwards, the target category ‘woman’ and the attribute category ‘strong’
would likely to have been more salient than the categories ‘man’ and ‘weak’. This may
make women more compatible with strong attributes, and men more compatible with weak

attributes, based on salience asymmetries.
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1.5. The effect of salience asymmetries in the IAT

Familiarity and valence are argued to be the major sources of salience asymmetries.
Differences in familiarity characterize many target pairings in the IAT, particularly those
that compare attitudes to ingroups and outgroups, because ingroups are usually more
familiar than outgroups. Both Rothermund and Wentura (2001, 2004), and Kinoshita and
Peek-O’Leary (2005, 2006) have argued that the familiar target category is compatible with
positive attributes, and the unfamiliar target category is compatible with negative attributes,
on the basis of salience asymmetries. Thus, if one of the target categories is more salient
than the other, any IAT effect for the ingroup may be influenced by a non-attitudinal factor

that may inflate the IAT effect.

1.5.1. Salience asymmetries in the race IAT

One particular IAT effect that is claimed to be affected by salience asymmetries is
the race IAT effect (Kinoshita & Peek-O’Leary, 2005; Rothermund & Wentura, 2004).
More specifically, Kinoshita and Peek-O’Leary claim that the race IAT effect is entirely
due to a salience compatibility between the familiar white category and positive attributes,
and between the unfamiliar black category and negative attributes. Thus, they suggest that
the race IAT effect does not indicate a preference for white over black.

In reaction to criticism that the race IAT effect reflects familiarity with the target
categories rather than evaluative associations, many experimenters have sought to
demonstrate that IAT effects still exist when familiarity is controlled for. For instance,

Dasgupta, McGhee, Greenwald, and Banaji (2000) tried to statistically equate familiarity
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between black and white by regressing IAT effects onto a differential measure of
familiarity (measuring the speed with which black and white names were discriminated
from pseudonames). At the point that the familiarity advantage was zero, the regression
equation yielded a positive intercept, indicating a significant IAT effect when familiarity
was equated between the black and white names. From this, Dasgupta et al. concluded that
familiarity did not contribute to the race IAT effect. However, Rothermund and Wentura
(2004) and Kinoshita and Peek-O’Leary (2005) note that there was also a positive slope to
the regression equation, indicating that greater familiarity with white names was associated
with a larger IAT effect. This suggests that familiarity did play a role in modulating the
race IAT effect. However, because familiarity was not independently manipulated in this
study, one cannot say whether familiarity had a causal influence on IAT performance.
Other studies have tried to equate the familiarity of race categories by using the
faces of unfamiliar people as the target exemplars (Dasgupta et al., 2000), or by matching
the familiarity of black and white exemplar names (Dasgupta et al., 2000; Ottaway,
Hayden, & Oakes, 2001; see Rudman et al., 1999 for related findings involving
Christian/Jewish names, Old/Young names, and American/Soviet names). Because race
IAT effects remain under these circumstances, these researchers claim that familiarity does
not influence the race IAT effect. However, both Rothermund and Wentura (2004) and
Kinoshita and Peek-O’Leary (2005) point out that these manipulations do nothing to
change differences in familiarity between the target categories as a whole. That is, nonblack
people find white people as a group to be more familiar than black people as a group. They
argue that it is the familiarity of the target categories, rather than the familiarity of the

individual exemplars, that influences the race IAT effect.
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1.5.2. Salience asymmetries in the British/Foreign IAT

Rothermund and Wentura (2001, 2004) posit that differences in target category
familiarity may also have mediated the British/Foreign IAT effect demonstrated by De
Houwer (2001). In this experiment, British participants classified the target categories
British and Foreign with positive and negative attributes. Each target category consisted of
the names of six public figures, three of whom were positively evaluated (e.g. British —
Princess Diana, Foreign — Mahatma Ghandi), and three of whom were negatively evaluated
(e.g. British — Margaret Thatcher, Foreign — Adolf Hitler). Participants were faster to
classify British with positive attributes, and Foreign with negative attributes. De Houwer
interpreted this result as showing that in the IAT, performance is based on the valence of
the category, rather than of the individual exemplars that comprise a category.

Alternatively, Rothermund and Wentura (2004) suggest that De Houwer’s (2001)
category level effect may have been caused by salience asymmetries based upon the British
category being more familiar to British participants than the Foreign category. That is, the
British category was compatible with positive attributes because it was similarly salient
(compared with the Foreign and negative categories). This idea is supported by an
experiment in which Rothermund and Wentura (2004, Experiment 4) showed that a
familiar category consisting of negative stimuli may still be compatible with positive
attributes in the IAT. In their experiment, participants classified the target categories of
known and unknown people with ‘good’ and ‘bad’ attributes. In one condition, the ‘known’
category consisted of people that were positively evaluated, and in another condition, the
‘known’ category consisted of people that were negatively evaluated. Across both

conditions, known people were compatible with good attributes, and unknown people with
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bad attributes. Furthermore, the positive and negative known categories yielded IAT effects
of similar magnitude (135ms for known-positive, and 170ms for known-negative).
Rothermund and Wentura interpreted their finding as supporting the salience asymmetry
account, because the familiar (known) target category was compatible with positive (good)
attributes, regardless of whether the target exemplars were positive or negative. Note,
however, that this explanation is also consistent with Brendl et al.’s (2001) claim that
familiar items are preferred in the IAT. Therefore, Rothermund and Wentura’s known-
unknown IAT effect does not provide unequivocal evidence that familiar items are

differentially salient to unfamiliar items in the IAT.

1.6. The theoretical bases of salience asymmetries in the IAT

Although Kinoshita and Peek-O’Leary (2005, 2006) agree with Rothermund and
Wentura (2001, 2004) that familiar is compatible with positive, and unfamiliar is
compatible with negative, they disagree with respect to which ends of the valence and
familiarity dimensions they consider to be more salient in the IAT. Rothermund and
Wentura consider that unfamiliar and negative stimuli are more salient than familiar and
positive stimuli, whereas Kinoshita and Peek-O’Leary argue that positive and familiar are
the more salient categories in the IAT. This discrepancy in perspective is caused by the
different theoretical positions of the two groups. Rothermund and Wentura generally
conceive of salience asymmetries in the IAT in terms of visual search asymmetries. In the
visual search literature, unfamiliar and negative stimuli are considered to be more salient.
In contrast, Kinoshita and Peek-O’Leary adopt a definition of salience asymmetries from

the psycholinguistic literature, which considers the positive and familiar dimension to be
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more salient. Each of these potential predictors of salience asymmetry will be discussed in
more detail in the next section.

It should be noted that Rothermund and Wentura’s (2001, 2004) salience
asymmetry account does not hinge on whether familiar/unfamiliar or positive/negative are
the more salient categories in the IAT. However, the relative salience within each target and
attribute pairing is an important distinction when interpreting particular IAT effects. For
instance, if a target stimulus is salient for a particular reason, then Rothermund and
Wentura would predict that it should be compatible with negative attributes, whereas
Kinoshita and Peek-O’Leary (2005, 2006) would predict the reverse effect, that it should be
compatible with positive attributes. Therefore understanding which types of categories are
more salient will allow us to interpret whether a given IAT effect is consistent or
inconsistent with a salience asymmetry effect. The following section will evaluate
Rothermund and Wentura’s claim that visual search asymmetries are a predictor of salience
asymmetries in the IAT. This will be contrasted with Kinoshita and Peek-O’Leary’s
assertion that salience asymmetries in the IAT follow linguistic principles. A third potential

predictor of salience asymmetries in the IAT will also be suggested.

1.6.1. Visual search asymmetry as a predictor of salience asymmetry

As mentioned previously, Rothermund and Wentura (2001, 2004) consider that
unfamiliar and negative items are more salient in the IAT than familiar and positive items
respectively. These assumptions are based on independent evidence of visual search
asymmetries between stimuli that differ in familiarity and valence. Search asymmetries

occur when it is easier to find stimulus A among many examples of stimulus B than it is to
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find stimulus B among many examples of stimulus A (Treisman & Souther, 1985). A
number of visual search studies have shown that unfamiliar targets (e.g. a mirror-reversed
‘N’) are more readily detected among familiar distractors (e.g. ‘N’) than vice versa (e.g.
Strayer & Johnston, 2000; Wang, Cavanagh, & Green, 1994). Similarly, negative items
(e.g. angry faces) are detected more quickly among an array of positive items (e.g. happy
faces), than vice versa (Fox, Russo, Bowles, Pichler, & Dutton, 2000; Ohman, Flykt, &
Esteves, 2001a). This search asymmetry has been taken as evidence that negative and
unfamiliar stimuli capture attention more effectively (Tipples, Young, Quinlan, Broks, &
Ellis, 2002), or hold attention to a greater extent (Fox, Russo, & Dutton, 2002), than
positive and familiar items.

In support of the relationship between visual search asymmetries and salience
asymmetries, Rothermund and Wentura (2004, Experiments la, 1b, 1d, and le)
demonstrated that categories that were more quickly detected on a visual search task were
also compatible in the IAT. For example, first they showed that one old name was more
quickly detected among three young names than vice versa, and that one multi-colored
string was detected more quickly among three single-colored strings than vice versa. This
was interpreted to suggest that old names and multi-colored stings commanded greater
attentional resources, and thus were more salient than young names and single-colored
strings respectively. Based on this result, Rothermund and Wentura predicted that in an
IAT in which young and old names were classified with single- and multi-colored strings,
the more salient categories (old names and multi-color strings) would be compatible in the
IAT. This hypothesis was supported: participants performed 37ms faster in the condition in
which old names were classified with multi-colored strings and young names with single-

colored strings, than when the pairings were reversed. It seems reasonable to assume that
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old names are not affectively or semantically related to multi-colored strings, nor are young
names similarly related to single-colored strings. Therefore, this IAT effect is likely to have
resulted from salience asymmetries within the target and attribute pairings.

In the same set of experiments by Rothermund and Wentura (2004, Experiments 1a,
1b, 1d, and 1e), words versus nonwords were also placed in a visual search task, as were
good versus bad words. It was found that nonwords and bad words were more quickly
detected amongst words and good words respectively, than vice versa. Old and young
names were then classified in an IAT with either word versus nonword attributes, or good
versus bad attributes. The categories that were detected more quickly in their respective
visual search tasks (i.e. nonwords and bad words) were found to be compatible with old
names in the IAT. From this, Rothermund and Wentura (2004) concluded that the
categories that are detected more quickly in visual search (old names, multi-colored strings,
nonwords and bad words) are also more salient in the IAT. Thus, they recommended that
the visual search task could be used to directly assess salience asymmetries that may

contribute to IAT effects.

1.6.2. Linguistic markedness as a predictor of salience asymmetry

Kinoshita and Peek-O’Leary’s (2005, 2006) conceptualisation of salience
asymmetries is based on the principles of psycholinguistics, where it is the positive and the
familiar that is deemed to be more salient (e.g. Greenberg, 1966; Clark, 1973). This
principle is apparent in the concept of linguistic markedness (see Greenberg, 1966), which
describes how language is often expressed has having an unmarked aspect (that is, the basic,

canonical form), and a marked aspect (the non-basic, less natural form). Positivity is
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considered to be unmarked, because people will use the default form, “How good is it?”
when evaluating whether a stimulus is good or bad, rather than “How bad is it?” which
implies that a stimulus is already judged to be bad (e.g. Lyons, 1977). Similarly, positive
words are often transformed into negative words by adding a prefix, (e.g. unhappy, unsafe,
dissatisfied), whereas the reverse is not true of negative words. These phenomena suggest
that stimuli are classified using the positive dimension as the referent category; items are
evaluated as to whether they are good, or not good, rather than whether they are bad, or not
bad. The idea that positivity is the default referent category implies that positive words
should be more readily processed than negative words. Consistent with this idea, people
respond to positive words slightly more quickly than negative words (in lexical decision
and naming tasks) when the stimuli are matched on frequency and word length (Estes &
Adelman, in press; see Unkelbach, Fiedler, Bayer, Stegmiiller & Danner, in press, for a
similar result involving German words).

Likewise, familiarity is more salient because old is unmarked with respect to new
(Clarke, 1973). When inquiring about the age of an item, the default form of the question is
‘How old is it?’ rather than ‘How new is it?” Familiar words are also responded to more
quickly than unfamiliar words on a lexical decision task, (Balota & Chumbley, 1984;
Whaley, 1978). This shows that familiar words are more readily accessible than unfamiliar
words, suggesting that the familiar is the default, unmarked form of the familiarity

dimension.
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1.6.3. Processing fluency as a predictor of salience asymmetry

Although Rothermund and Wentura (2001, 2004) and Kinoshita and Peek-O’Leary
(2005, 2006) both advocate the salience asymmetry account of the IAT, they argue that
these salience asymmetries correspond with two different phenomena: visual search
asymmetries and linguistic markedness. One aspect common to both these phenomena is
differences in processing fluency. Processing fluency can be defined as the speed with
which a stimulus is processed. The categories that are considered to be more salient by
Rothermund and Wentura, that is, unfamiliar and negative items, tend to be /ess fluently
processed on lexical decision and naming tasks. The categories that are considered to be
more salient by Kinoshita and Peek-O’Leary, that is, familiar and positive, tend to be more
fluently processed on the same tasks. Therefore, both of these accounts are consistent with
the idea that in the IAT, the more fluently processed target and attribute categories are more
easily categorized together, and the less fluently processed target and attribute categories
are more easily categorized together. Where the two accounts differ is in the categories that
are considered to be the focus of attention. According to Rothermund and Wentura, people
tend to focus on the less fluently processed categories in the IAT, whereas Kinoshita and
Peek-O’Leary argue that people tend to focus on the more fluently processed categories.

A critical step towards identifying and managing salience asymmetry effects is to
clarify more precisely the nature and potential sources of these effects. For example, if
salience asymmetries in the IAT correspond with visual search asymmetries, the visual
search task would be an appropriate measure of salience asymmetries in the IAT. However,
if differences in target familiarity are responsible for salience asymmetry effects, then it

would be much more difficult to control for salience asymmetries by equating category
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familiarity. Alternatively, processing fluency may be responsible for salience asymmetry
effects. If so, then tasks that measure this aspect may be used as a diagnostic tool to detect
salience asymmetries in the IAT. Moreover, if salience asymmetries can be controlled for
by equating processing fluency between the categories, then this method may be used to

decontaminate the IAT.

1.7. The current research

Although the IAT has the potential to be a very useful tool for measuring attitudes,
it also yields results that do not appear to have an associative basis. The current research
aims to resolve this problem by examining the nature of these non-associative
contaminants. In doing so, it will address four main issues involving salience asymmetries
in the IAT.

The first issue concerns the variables that predict salience asymmetries in the IAT.
In Chapter 2, Rothermund and Wentura’s (2001, 2004) account of salience asymmetries in
the IAT in terms of visual search asymmetry will be compared to a processing fluency
account. Experiments will be presented in which search asymmetry and fluency are
manipulated independently, and the dimension along which categories are compatible in the
IAT will be examined.

The second issue concerns whether the separate contributions of valence and
salience in the IAT can be measured. Chapter 3 trials a modified version of the IAT and
tests whether it is able to discriminate between valence differences and salience

asymmetries in the IAT.
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The third issue involves the role of familiarity in the IAT. In Chapter 4, experiments
will be presented in which the familiarity of the target categories is experimentally
manipulated to examine whether familiarity produces valence-based effects in the IAT (as
suggested by Brendl et al., 2001), or whether it produces effects based on salience
asymmetries (as suggested by the salience asymmetry account).

The fourth issue concerns the role of salience asymmetries in IATs that assess
attitudes toward social categories, such as the race IAT and the age IAT. Salience
asymmetries are assumed to inflate IAT effects for ingroups over outgroups (Rothermund
& Wentura, 2001, 2004; Kinoshita & Peek-O’Leary, 2005). To verify whether this is
indeed the case, in Chapter 5, I test whether white/black and young/old target categories
produce valence and/or salience effects in the IAT.

To anticipate the results, the data from Chapters 2-5 support the fluency account of
salience asymmetries in the IAT, showing that the more fluently processed target category
is the more salient target in the IAT. However, there is one IAT effect that appears to
contradict this account — the mere acceptance effect. The mere acceptance effect (C.J.
Mitchell, 2004) describes an IAT effect in which rule-conforming stimuli are compatible
with positive attributes in the IAT. For example, in C.J. Mitchell’s study (Experiment 1),
participants in the ‘Flight’/‘No Flight’ condition were instructed to classify target items
according to whether they can fly (e.g. balloon, arrow) or not (e.g. kitten, zipper). Those in
the ‘Teeth’/‘No Teeth’ condition classified the same items according to whether they had
teeth (e.g. kitten, zipper) or not (e.g. balloon, arrow). Results revealed that the target
category that conformed to the given rule (Flight/Teeth) was more easily classified with
positive attributes in the IAT. In one mere acceptance effect (C.J. Mitchell 2004,

Experiment 2), it appears that the less fluently processed target category is the salient target
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in the IAT. This finding contradicts the results of the IAT studies presented in the thesis
thus far, which show that the salient target category is the more fluently processed target.
Therefore, in Chapter 6, I investigated the underlying mechanism of the mere acceptance
effect in an attempt to elucidate the nature of salience asymmetries in the IAT.

Although salience asymmetries appear to threaten the construct validity of the IAT,
there is still much about salience asymmetries that need to be clarified. Understanding the
nature of non-associative contaminants in the IAT will be fruitful in two important ways.
Firstly, it may shed light on the mechanisms underlying previous IAT effects claimed to be
non-associative in nature, such as the race IAT effect, contextual IAT effects, the
insect/nonword IAT effect, and De Houwer’s (2001) category-level IAT effect. Secondly,
this information may allow us to ‘decontaminate’ the IAT by controlling for salience

asymmetries. This should, in turn, increase the accuracy of attitude measurement.
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Chapter 2. Determinants of salience asymmetry: visual search asymmetries versus

processing fluency

In Chapter 1, it was argued that salience asymmetries are an important issue in IAT
research. To investigate the mechanisms behind salience asymmetries in the IAT, it is first
necessary to clarify the predictors of these effects. Chapter 2 examines two accounts of
salience asymmetry in the [AT: Rothermund and Wentura’s (2001, 2004) account drawn
from ideas in the visual search literature, and an account of salience asymmetry in terms of
processing fluency. These two accounts of salience will be pitted against each other in a
series of experiments. Differences between the processing fluency account and Kinoshita
and Peek-O’Leary’s (2005, 2006) account of salience asymmetries will be explored in
Chapters 4 and 5.

To review, Rothermund and Wentura (2001, 2004) consider that salience
asymmetries in the IAT align with visual search asymmetries. Thus, categories that are
more readily detected in visual search — in particular, unfamiliar items (Strayer & Johnston,
2000; Wang et al., 1994) and negative items (Fox et al., 2000; Ohman et al., 2001a) — are
also more salient in the IAT, making them easier to classify together. However, there are
two unresolved issues with this argument. The first issue concerns the mechanism
underlying search asymmetries that result from manipulations of familiarity. Although it is
easier to find novel targets among familiar distractors than vice versa, this effect is not
thought to be due to the novelty of the target, but to the familiarity of the distractor. Much
research has shown that all kinds of targets are detected more quickly among familiar
distractors, regardless of whether the targets themselves are familiar or novel (Shen &

Reingold, 2001; Malinowski, & Hiibner, 2001; Wolfe, Alvarez, Wong, & Klempen, 2000,
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cited in Wolfe, 2001). For example, in Wolfe et al.’s (2000) study, the targets were either V
(familiar) or inverted V (unfamiliar), and the distractors consisted of A or inverted A. When
averaged across distractor conditions, participants were faster to find both the familiar and
unfamiliar target (V or inverted V) among familiar distractors, than they were to find both
targets among unfamiliar distractors. Because familiar stimuli are more easily processed
than unfamiliar stimuli, this suggests that the ease of distractor rejection is at the heart of
the search asymmetry. This makes it difficult to apply conclusions from visual search
asymmetry effects to salience asymmetries in the IAT, because there are no distractor
stimuli present in IAT trials, and each stimulus is categorized individually.

The second issue involves the nature of search asymmetries between different types
of affective stimuli. Rothermund and Wentura (2001, 2004) assume that negative items are
more salient than positive items because search for a negative target among positive
distractors is quicker than the reverse. They cite a study by Fox et al. (2000) showing that
angry faces are detected more quickly among happy faces than vice versa, and another by
Ohman et al. (2001a), showing that people are faster to find threatening stimuli (spiders and
snakes) among non-threatening stimuli (flowers and mushrooms) than the reverse.
However, other studies reveal that affective search asymmetries do not fall along this
simple positive/negative dichotomy. Ohman, Flykt and Esteves (2001b) showed that angry
faces are detected more quickly than sad or scheming faces, both when the targets are
presented among neutral distractors, and when are were presented among other emotional
faces. This led Ohman et al. (2001b) to argue that the ‘angry advantage’ is due to threat
rather than negative emotion. Examining this emotional search asymmetry in more detail,
Williams, Moss, Bradshaw, and Mattingley (2005) had participants search for angry,

happy, sad or fearful faces among neutral face distractors. When Williams et al. (2005)
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directly compared the size of the search asymmetries between the different emotional
conditions, they showed that both angry and happy faces were detected more quickly
among neutral faces than were sad or fearful faces. This demonstrates that affective search
asymmetries do not depend on the positive/negative valence of the stimuli, but the specific
emotion that is shown.

As mentioned in Chapter 1 (Section 1.6.3), a variable that may account for salience
asymmetry effects between categories that differ in familiarity and valence is processing
fluency. Familiar stimuli are generally more fluently processed than unfamiliar stimuli
(Balota & Chumbley, 1984; Whaley, 1978), and positive words are also processed more
fluently than negative words (Estes & Adelman, in press). In the IAT, participants may
notice these processing fluency differences when classifying the two target categories in the
initial target classification task (Task 1 in Table 1.1), and the two attribute categories in the
following attribute classification task (Task 2 in Table 1.1). They may then use this fluency
asymmetry as a cue in deciding which categories to focus on. In this way, participants may
find it easier to classify the two more fluently classified target and attribute categories
together (familiar and positive), and also the two less fluently classified target and attribute
categories together (unfamiliar and negative).

In the experiments presented in this chapter, visual search asymmetries and
processing fluency were manipulated independently to determine which dimension was
responsible for salience asymmetry effects in the IAT. This led to the creation of two
different category pairs that varied orthogonally along these dimensions. To anticipate the
results of Experiments 1a-1d, in one pair of categories (upright elephants vs. inverted
elephants), the category which was more quickly detected on a visual search task (inverted

elephants) was processed more slowly (less fluently) on a separate binary classification task
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compared with the other category (upright elephants). In another pair of categories (big
cows vs. small cows) the category which was more easily detected in the visual search task
(big cows) was classified more quickly on a separate binary classification task than the
other category (small cows). According to Rothermund and Wentura (2001, 2004) items
that are detected more quickly in visual search (inverted elephants and big cows) are more
salient than their distractors, and thus should be compatible with other salient categories in
the IAT. If this is correct, then inverted elephants and big cows should behave similarly in
the IAT. However, if processing fluency underlies salience asymmetries in the IAT, then
we would expect the two categories that are more fluently processed (upright elephants and

big cows) to produce similar effects in the IAT.

2.1. Experiments 1a-1b

Experiments 1a and 1b were conducted to verify that the stimuli used in the
following experiments exhibited the expected visual search asymmetries. Visual search
asymmetries have been previously demonstrated with stimuli that vary in familiarity (e.g.
Strayer & Johnston, 2000; Wang et al., 1994; Shen & Reingold, 2001; Malinowski, &
Hiibner, 2001; Wolfe et al., 2000, cited in Wolfe, 2001) and size (Treisman & Gormican,
1988). For example, Wolfe et al. (2000, Experiment 4, cited in Wolfe, 2001) showed that
search for an inverted elephant silhouette (unfamiliar stimulus) among upright elephant
silhouettes (familiar stimuli) was faster than the reverse. Very similar stimuli were used
here to show a familiarity search asymmetry. Treisman and Gormican (1988, Experiment 1)
demonstrated that a big item (an 8mm line) also was detected more quickly among smaller
items (6.5mm or Smm lines) than vice versa. Based on this principle, I created two

categories that differed only in size: big cows and small cows. It was expected that people
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would be quicker to process displays in which there was one big cow among multiple small

cows, than vice versa.

2.1.1. Method
Participants
First-year psychology students from the University of New South Wales
volunteered to participate in the experiment in exchange for course credit. Twelve students
participated in Experiment 1a (elephant visual search task), and 8 students participated in

Experiment 1b (cow visual search task).

Stimuli and Apparatus

The experiment was run on an IBM-compatible PC using Inquisit version 2.0
software by Millisecond. The same apparatus was used in all of the experiments reported in
this thesis. The stimuli in Experiment 1a consisted of four elephant silhouette drawings that
measured 24.6mm x 17.5mm. Two elephants were upright, they belonged to the category of
‘live’ elephants. The other two elephants were inverted, they belonged to the category of
‘dead’ elephants. In each category, one elephant faced left, and the other faced right. The
stimuli in Experiment 1b were four colored line drawings of cows on a background of
grass. The cows had identical features, except that two of the cows measured 27.8mm x
20.1mm, and the other two measured 44.6mm x 33.6mm. All cows were presented on a
background of green dots that was 49.5mm x 38.1mm. The elephant and cow stimuli are
presented in Figure 2.1. For half the participants, the instruction indicated that the two
smaller cows belonged to the ‘Zif> category (denoting one fictitious breed of cow), and the

two larger cows belonged to the ‘Wug’ category (denoting another fictitious breed of cow);
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this assignment was reversed for the remaining participants. One cow from each category
faced left, and the other cow faced right. Cows were referred to by their breed, rather than
by their size, because ‘big’ is the linguistically unmarked, default category when referring
to size. According to Kinoshita and Peek-O’Leary (2005, 2006) and Rothermund and
Wentura (2001, 2004), linguistic markedness may be a source of salience asymmetries in
the IAT. Thus, if the stimulus categories were defined by unmarked (big) and marked
(small) labels, it may be that the source of salience asymmetries could stem from the
stimulus labels, rather than from the stimulus features themselves (e.g. the visual search
asymmetry they incur, or their processing fluency). Linguistic markedness as a source of
salience asymmetries is an important issue in later experiments, thus these labeling
measures were adopted in Experiment 1b to maintain consistency of the stimuli across
experiments. It could be argued that ‘live’ elephants are also linguistically unmarked
relative to ‘dead’ elephants, because live objects are more familiar than dead objects.
However, because familiarity is proposed to be an important component of visual search
asymmetries and salience effects in the IAT, it was considered necessary to examine
categories that differ in familiarity, and by implication, linguistic markedness associated

with familiarity as well.

Procedure

Both the elephant visual search task and the cow visual search task followed the
same format. Participants first received 40 randomized trials in which they classified the
stimuli as belonging to either the live or dead category in the case of elephants (Experiment

1a), or the Zif or Wug category in the case of cows (Experiment 1b). The feedback that



participants received for incorrect responses in Experiment Ib allowed them to learn which
size of cow belonged to which breed. The purpose of this task was to allow participants to
differentiate between the two categories of stimuli, which was a necessary requirement for
the following visual search trials. In each classification trial, a stimulus was presented
onscreen, and participants pressed the left hand 'a’ key if it belonged to one category, and
the right-hand '5' key if it belonged to the other category. The key-category assignment
was counterbalanced between participants in both experiments. During the task, the
category labels were presented on the side of the screen that corresponded with the
response-assignment of the categories. Stimuli were presented onscreen until a response
was made. Incorrect responses received the feedback of'WRONG RESPONSE' presented

in red font at the centre of the screen for 200ms.

% # # MM -
mn» i #
% MM TaMi-M-t « %

Figure 2.1. Elephant stimuli (top panel) and cow stimuli (bottom panel). The stimuli from
the elephant categories differ in their upright/inverted orientation, whereas stimuli from the
cow categories differ in size. Only half of the stimulus set is presented here, the remaining

stimuli were mirror-reversed versions of the above exemplars.
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Following the binary classification task, participants completed the visual search
phase. A fixation cross appeared for 500ms at the start of each trial, followed by a visual
search array. In each array, eight stimuli were joined to form an outline of a rectangle, each
side consisting of three stimuli. Participants pressed one key (the I or E key) if all the
stimuli belonged to the same category (a ‘same’ trial), and another key (again the I or E) if
one of the stimuli belonged to a different category (a ‘different’) trial. This constituted four
different trial conditions for the two categories: two categories (e.g. live/dead elephants) x
two response types (same/different). In other words, the conditions could be described as:
all live elephants (or big cows), all dead elephants (or small cows), a majority of live
elephants (or big cows), and a majority of dead elephants (or small cows). There were 12
practice trials and 192 test trials, with 48 randomized test trials in each of the four
conditions, presented in a randomized order. The stimulus that was the odd-one-out on the
different trials appeared an equal number of times (six times) in each of the eight positions
of the stimulus array. When the search array appeared, the ‘same’ and ‘different’ response
labels were presented on the side of the screen that corresponded with the assigned

response key.

2.1.2. Results
Data reduction
One participant was excluded in Experiment 1b for committing 16 errors in at least
one of the conditions (33.3% of all test trials). In the test trials of all the experiments
reported in this thesis, erroneous responses were omitted from the analysis (5.6% in
Experiment la, 5.5% in Experiment 1b), as were those that were 3.5 standard deviations

above the mean in each condition (1.0% in Experiment 1a, 0.7% in Experiment 1b).
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Visual search task analysis

T-tests were conducted to compare the mean reaction times and errors for each
condition in Experiments la and 1b. In Experiment 1a, when there was an odd-elephant-
out, participants found it easier to detect an inverted elephant among upright élephants
(1087ms), than vice versa (1147ms), #(11) =2.72, p <.05. Reponses for the odd-one-out
inverted elephant were also more accurate (Mo = 2.33) than in the condition in which the
upright elephant was the odd-one-out (Merror = 3.50), #(11) = 2.65, p < .05. Participants
were equally quick to respond to an array that consisted only of upright elephants
(1127ms), as they were to an array that consisted only of inverted elephants (1131ms), #<1.
However, more errors were committed in the latter condition (1.83 for upright elephants vs.
3.08 for inverted elephants), #(11) = 2.53, p < .05, implying that it was more difficult for
participants to identify all the inverted elephants as being the same.

In Experiment 1b, a search asymmetry between big and small cows indicated that
big cows were more quickly detected among small cows (866ms), than the reverse
(987ms), #(7) = 6.11, p < .05. Responses were also more accurate when the odd-cow-out
was big (Meror = 2.00), than when it was small (Merror = 4.25), #(7) = 2.55, p < .05. There
was no difference in reaction time between identifying small cows as all the same (898ms),
and identifying big cows as all the same (968ms), #7) = 1.56, p = .16, and there were an
equal number of errors in each condition (3.13 vs. 1.25 respectively), (7) = 1.74, p = .13.

The results of Experiments 1a-1b demonstrate the expected search asymmetries
between the elephant and cow categories. Participants were faster to find inverted elephants
among upright elephants than vice versa, and they were also faster to find big cows among

small cows than vice versa.
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2.2. Experiments 1c-1d

Experiments 1c and 1d were conducted to establish that the two pairs of categories
that exhibited visual search asymmetries in the previous experiments varied orthogonally in
terms of processing fluency. In Experiment lc, it was expected that inverted elephants that
were easier to detect in the visual search task would be classified more slowly than upright
elephants. This is because inverted elephants, due to their novelty, would not have a pre-
existing mental representation, and thus would require more processing to reach the
threshold of stimulus identification. For Experiment 1d, it was predicted that the big cows
that were more quickly detected in the visual search task would be classified more quickly
than the small cows. This is because Treisman and Gormican (1988) consider that larger
values on a quantifiable dimension (such as size) mark the presence of a feature that allows

larger stimuli to be discriminated from smaller stimuli more easily than vice versa.

2.2.1. Method
Participants
First-year psychology students from the University of New South Wales
volunteered to participate in the experiment in exchange for course credit. There were 14
participants in Experiment 1c (elephant binary classification task), and 12 participants in

Experiment 1d (cow binary classification task).

Procedure
The stimuli were the individual elephant and cow exemplars taken from
Experiments la and 1b. Each binary classification task consisted of 160 randomized trials

(40 presentations each of, for example, live elephants facing left, live elephants facing right,



53

dead elephants facing left, dead elephants facing right), the first sixteen of which were
practice trials (four presentations of each stimulus). The intertrial interval was 300ms. On
each trial, a stimulus was presented onscreen, and participants were required to assign it to
one of two categories using either the left ‘a’ key or the right ‘5° key. Key assignment was
counterbalanced between participants. Participants in the elephant binary classification task
categorized elephants as either being live (upright) or dead (inverted). Those that completed
the cow binary classification task categorized cows as belonging to either the ‘Zif> breed of
cow, or the ‘Wug’ breed of cow. Participants were told that the two breeds differed in size,
but were not informed which breed of cow was bigger or smaller. For half the participants,
the big cows were of the Zif breed, and for the remaining participants the big cows were of
the Wug breed. The category labels ‘live’ and ‘dead’ or ‘Zif and ‘Wug’ were presented on
the side of the screen that corresponded with the assigned response for that category.
Participants were informed that they would receive feedback for incorrect responses, which
allowed them to learn which size of cow belonged to which breed. Incorrect responses
received the feedback of ‘WRONG RESPONSE’ which was presented in red at the centre

of the screen for 200ms.

2.2.2. Results and Discussion
Data reduction
Participants in this and all subsequent experiments reported in this thesis were
replaced if they made 24 or more errors (16.7%) in the separate binary classification task
(none in Experiment Ic, one in Experiment 1d). A lower error rate was adopted as the
criterion in the classification task than in the visual search task, because the former is easier

to perform than the latter. Erroneous responses were excluded from the analysis (4.0% in



54

Experiment 1c, 4.5% in Experiment 1d), as were those that were below 200ms (none in
Experiment Ic, 2.1% in Experiment 1d), and those that were 3.5 standard deviations above

the mean in each condition (1.3% in Experiment Ic, 0.1 % in Experiment 1d).

Classification task analysis

T-tests were conducted to compare the mean reaction times and errors for the two
categories in each classification task. In Experiment ¢, participants were quicker to
classify upright elephants (482ms), than inverted elephants (499ms), #(13) = 2.75, p <.05.
Equal accuracy in both cases (Meror = 3.00 for upright elephants vs. 2.79 for inverted
elephants, <1) suggests that there was no speed-accuracy trade-off in the reaction time
data. In Experiment 1d, responses to big cows (48 Ims) were faster than to small cows
(502ms), #«(11) = 2.86, p < .05, and the number of errors in each condition was the same
(3.08 vs. 3.42 respectively, <1), again indicating that there was no speed-accuracy trade-
off.

Experiments la-1d demonstrated that the elephant and cow category pairs exhibit
different patterns of search asymmetries and fluency asymmetries. In the elephant pairing,
the category that was more quickly detected in the visual search task (dead elephant) was
less fluently responded to on a binary classification task. In contrast, in the cow pairing, the
category that was more quickly detected in the visual search task (big cow) was also more
fluently responded to on a binary classification task. Therefore, these stimuli were next

used to investigate the effects of search asymmetries and fluency asymmetries in the IAT.
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2.3. Experiments 2a-2¢

Experiments 2a and 2b examined whether stimuli that are detected more quickly in
visual search (inverted elephants and big cows) also behave similarly when classified with
words and nonwords in the IAT. Rothermund and Wentura (2001, 2004) consider that
nonwords are more salient than words, because nonwords are unfamiliar. They predict that
items that are more easily detected in visual search are more salient, and thus should be
compatible with nonwords in the IAT. If this principle is correct, then we would expect the
animal category that was easier to distinguish among stimuli of the other category (i.e.
inverted elephants and big cows) to be compatible with nonwords, and the animal
categories that were harder to detect in visual search when there was a search asymmetry
(i.e. upright elephants and small cows) to be compatible with words. It may be, however,
that processing fluency underlies salience asymmetries in the IAT. On this view, it is
predicted that the more fluently processed animal categories (upright elephants and big
cows) will be more easily classified with words over nonwords, because words are
expected to be more fluently processed than nonwords due to their familiarity. This was
tested in Experiments 2a and 2b by placing elephants and cow targets respectively in an
IAT with words and nonwords. To verify that words are more fluently processed than
nonwords, I also tested the word and nonword stimuli in a separate binary classification

task in Experiment 2c.

2.3.1. Method

Participants
First-year psychology students from the University of New South Wales

volunteered in exchange for course credit. There were 8 participants in the elephant/word
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IAT (Experiment 2a), 16 participants in the cow/word IAT (Experiment 2b), and 24

participants in the word/nonword binary classification task (Experiment 2c).

Stimuli and Apparatus

The stimuli and apparatus in Experiments 2a and 2b were the same as those in
Experiments 1¢ and 1d respectively. In addition, Experiments 2a-2¢ included eight word
stimuli (angry, bad, cold, crude, mean, rude, cruel, nasty), and eight nonword stimuli
(clure, cren, dolab, druc, meed, nady, staun, yarg). Word stimuli with an unpleasant
meaning were chosen to minimize the possibility that an animal category would be
compatible with the word category on an affective basis, because words might be preferred
to nonwords due to their greater familiarity (e.g. Zajonc, 1968). The category label
‘nonword’ was avoided, because its negative linguistic structure may be interpreted as
having unpleasant connotations. Instead, participants classified words as belonging to the

category ‘English’, and nonwords as belonging to the category ‘Foreign’.

Procedure

Experiments 2a and 2b. Participants performed five classification tasks in the IAT:
1) an animal classification task (live vs. dead elephants, or Zif vs. Wug cows), 2) a word
classification task (English vs. Foreign words), 3) an animal and word combined
classification task, 4) an animal classification task with reversed response assignment, and
5) an animal and word combined classification task with reversed response assignment for

animals.
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Task I: The animal classification task (Task 1) was the same as the classification
trials of Experiments la and 1b, except that participants only received 24 trials (12
presentations of each category). In addition, participants in Experiment 2b (cow/word IAT)
were told that the two categories of cows they were to classify differed in size, but were not
told which size of cow belonged to which breed. They were informed that they would
receive feedback only when they made an incorrect response, and this allowed them to
work out which cow belonged to which breed.

Task 2: The word classification task followed the same procedure as the animal
classification task, except that participants classified words as belonging to the ‘English’
category, and nonwords as belonging to the ‘Foreign’ category.

Task 3. In the combined classification task participants categorized the animal
categories with the word categories using the same keys that were assigned to them in
Tasks 1 and 2. One animal category was assigned the same key response as words (e.g. ‘a’),
and the other animal category was assigned the same key response as nonwords (e.g. ‘5°).
For the other half of participants, the response assignment for the animal categories was
reversed. The category labels ‘English’, ‘Foreign’ and ‘live’/’dead’ or ‘Zif’/*Wug’ were
presented on the side of the screen that corresponded to the assigned responses.

There were 80 trials in the combined classification task, the first 16 of which were
practice trials (eight animals and eight words/nonwords randomly selected) that were
excluded from the analysis. The remaining 64 trials consisted of each of the four animal
stimuli (live/dead elephants or big/small cows facing left or right) presented eight times,
and each of the eight word/nonword stimuli presented four times. Animal classification
trials alternated with word classification trials. Participants were instructed to respond as

quickly as possible in categorizing all items, but not so quickly that they made many errors.
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Task 4: The animal classification task with reversed response assignment was
similar to Task 1, but included two changes. Firstly, the response assignment to the animal
categories was reversed. Secondly, the number of trials was doubled from 24 to 48,
following the recommendation of Nosek, Greenwald and Banaji (2005) that this adjustment
reduces the carry-over effects of the target response assignment from Task 2 and Task 3.

Task 5: Participants then completed the animal and word combined classification
task with reversed response assignment for animals. This task was identical to Task 3,
except that the response assignment to the target categories was reversed.

For all the trials, stimuli were presented onscreen until a response was made.
Incorrect responses received the feedback of ‘WRONG RESPONSE’ presented in red font
at the centre of the screen for 200ms. The intertrial interval was 300ms.

Experiment 2c. The binary classification task was identical to that used in
Experiment lc, except that participants classified words and nonwords as belonging to the

categories ‘English’ and ‘Foreign’. Each stimulus was presented 20 times.

2.3.2. Results
Data reduction
Participants in this and all subsequent experiments reported in this thesis were
replaced if they made 10 or more errors (31.25%) in any one condition on the IAT
combined classification tasks, and (there was no such cases in Experiment 2a, and 5 in
Experiment 2b). Incorrect responses were discarded from the analysis (11.0% in

Experiment 2a, 6.1% in Experiment 2b, 6.8% in Experiment 2¢). Reaction time outliers
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were also excluded. Outliers at the lower end of the spectrum were those below 300ms' in
Experiments 2a-2b (0.5% in Experiment 2a, and none in Experiment 2b) and less than
200ms in Experiment 2¢ (none in this case). Outliers at the higher end of the spectrum were
set at 3.5 standard deviations above the mean for each participant for the condition (0.9% in
Experiment 2a, 1.1% in Experiment 2b; 1.0% in Experiment 2c). Mean reaction time scores
were calculated for each of the two combined classification tasks in Experiments 2a and 2b,
and for each condition in Experiment 2¢. Because some [IAT experiments required the
analysis of an interaction effect, all IAT analyses were peformed using an ANOVA to
maintain consistency. A set of orthogonal contrasts was tested using a multivariate,

repeated measures model (O’Brien & Kaiser, 1985).

Experiment 2a: elephant/word IAT

Mean reaction time scores were calculated for each of the two combined
classification tasks. Figure 2.2 shows that participants responded 188ms faster when
upright elephants shared a key with words, and inverted elephants shared a key with
nonwords, than vice versa F(1,7) = 10.58, p <.05. There was also a trend toward responses
being more accurate when upright elephants were classified with words, and inverted
elephants were classified with nonwords (Meror = 3.31) than in the other condition (Merror =

3.75), F(1,7) = 3.94, p = .09.

! The IAT experiments used a 300ms criterion consistent with standard IAT experiments (e.g. Greenwald et al.
(1998). This minimum outlier value is higher than that adopted in the binary classification tasks (200ms),
which is in keeping with the relative difficulty of the two tasks.
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Figure 2.2. Mean reaction times for the elephant/word IAT of Experiment 2a. The open
bar represents the condition in which upright elephants were classified with words, and
inverted elephants were classified with nonwords. The filled bar represents the condition
in which upright elephants were classified with nonwords, and inverted elephants were

classified with words. Error bars represent the standard error of the mean.

Experiment 2b: cow/word IAT

In Experiment 2D, the breed of the two cows (Zif'Wug) did not interact with the
contrast of interest (F(l,14) = 2.54,/? = .13 for reaction times, and F<1 for errors). Thus,
the following analysis was averaged across both of the cow breed conditions. Figure 2.3
shows that the reaction time for the task in which big cows were classified with words and
small cows were classified with nonwords was 109ms faster than the reaction time for the

task in which the reverse was true, F(l,15) = 8.04,/? < .05. There was no difference



between the number of errors made in the two conditions (1.63 for Big Words/Small
Nonwords, vs. 2.25 for BigNonwords/Small Words; F(l,15) = \M,p = .18). This suggests

that the AT effect seen in reaction times was not due to a speed-accuracy trade-off
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Figure 2.3. Mean reaction times for the cow/word IAT of Experiment 2b. The open bar
represents the condition in which big cows were classified with words, and small cows
were classified with nonwords. The filled bar represents the condition in which big cows

were classified with nonwords, and small cows were classified with words. Error bars

represent the standard error of the mean.

Experiment 2c: word/nonword binary classification task
In Experiment 2c, participants classified words (603ms) more quickly than

nonwords (624ms), ~(23) = 2.54,/? < .05. Response accuracy was the same in both
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conditions (Merror = 5.21 for words vs. Meror = 4.54 for nonwords), <1, suggesting that

there was no speed-accuracy trade-off in the corresponding reaction times.

2.3.3. Discussion

In Experiment 2a, upright elephants were more easily classified with words, and
inverted elephants were more easily classified with nonwords. This result is consistent with
Rothermund and Wentura’s (2001, 2004) account that stimuli that are more easily detected
in visual search (inverted elephants) are compatible with the unfamiliar category of
nonwords. However, the result of Experiment 2b shows the reverse of this prediction. In
this case, the category that was more easily detected in visual search (big cows) was
compatible with words, not nonwords in the IAT. Thus, stimuli that behave similiarly in a
visual search task (inverted elephants and big cows), do not, as Rothermund and Wentura
would predict, behave similarly in the IAT. Instead, the animal categories that were more
fluently processed on the binary classification task (upright elephants and big cows) are
compatible with words, and the less fluently processed animal categories (inverted
elephants and small cows) are compatible with nonwords.

The finding that words were more fluently processed than nonwords supports our
prediction that the more fluently processed animal categories are compatible with the more
fluently processed word category in the IAT. Taken together, Experiments 2a-2¢ suggest
that processing fluency is a more reliable predictor of non-associative compatibility effects
in the IAT than visual search asymmetries.

However, the compatibility effects observed between the animal and word
categories may also have been based on valence differences. For example, in Experiment

2a, participants may have found it easier to classify upright (‘live’) elephants with
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(‘English’) words, and inverted (‘dead’) elephants with (‘Foreign’) nonwords, because
‘live’ and ‘English’ may have been preferred to ‘dead’ and ‘Foreign’ due to their familiarity
(the mere exposure effect, e.g. Zajonc, 1968). Alternatively, this effect may have occurred
because participants considered ‘live’ and ‘English’ to have positive connotations, and/or
‘dead’ and ‘Foreign’ to have negative connotations. It is possible that similar associations
also exist between the word categories and the cow categories that differ in size. If this is
the case, then these factors may have obscured salience asymmetries between the word and
animal categories as defined by Rothermund and Wentura (2001, 2004). That is,
Rothermund and Wentura may have been correct in their prediction that items that are
easily detected in visual search are more salient, and hence should be more easily classified
with nonwords than words, but this effect was overshadowed by valence/associative factors
between the animal and word categories.

The results of Experiments 2a and 2b appear to provide evidence against the idea
that salience asymmetries in the IAT correspond with visual search asymmetries. However,
a more direct test of this notion should follow the design of Rothermund and Wentura
(2004, Experiments 1b, 1d, and le), who placed stimuli that exhibited visual search
asymmetries into an IAT to be classified together. Therefore, Experiment 3 was conducted
to verify whether the elephant and cow categories that were more quickly detected in a

visual search task in Experiments la and 1b would also be compatible in the IAT.

2.4. Experiment 3
The results of Experiments 2a and 2b suggest that salience asymmetries in the IAT
do not consistently correspond with visual search asymmetries. Experiment 3 examined this

issue more directly by having participants classify upright/inverted elephants with big/small
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cows in the IAT. If salience asymmetries correspond with visual search asymmetries, then
the two categories that are detected more quickly in a visual search task (inverted elephants
and big cows) should be compatible in the IAT. However, if salience asymmetries
correspond with differences in processing fluency, then the two categories that are more
quickly classified in a binary classification task (upright elephants and big cows) should be

compatible in the IAT.

2.4.1. Method
Participants
Thirty-two first-year psychology students from the University of New South Wales

volunteered in the experiment in exchange for course credit.

Procedure

The procedure was the same as that of Experiment 2a, except that instead of words
and nonwords, participants classified Zif and Wug cow categories. The cow stimuli were
those used in Experiment 2b. As in the previous experiments involving the cow categories,

the assignment of cows breed (Zif/Wug) to the two cow sizes was counterbalanced.

2.4.2. Results
Data reduction
Five participants were replaced because they made 10 or more errors in at least one
of the conditions. Incorrect responses were discarded from the analysis (7.0%), as were
those which were less than 300ms (none in this case), or 3.5 standard deviations above the

mean for each participant for the condition (0.8%).



IAT analysis

The mean reaction time scores for each of the two combined classification tasks
are illustrated in Figure 2.4. The between groups factor of cow breed (Zif/Wug) did not
interact with the contrasts of interest F<\ (for both reaction times and errors), allowing
the data to be collapsed across both cow breed conditions. Responses were 92ms faster
when upright elephants shared a key with big cows, and inverted elephants shared a key

with small cows, compared to when the pairings were reversed, F(1,31) = 6.5A,p< .05.
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Figure 2.4. Mean reaction times for the elephant/cow IAT of Experiment 3. The open bar
represents the condition in which upright elephants were classified with big cows, and
inverted elephants were classified with small cows. The filled bar represents the condition
in which upright elephants were classified with small cows, and inverted elephants were

classified with big cows. Error bars represent the standard error of the mean.
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There was equal accuracy in both conditions, (Merror = 2.25 for Upright Big/Inverted Small
VS. Meror = 2.23 for Upright Small/Inverted Big) F<1, suggesting that there was no speed-
accuracy trade-off in the corresponding reaction time data. These results provide evidence
that salience asymmetry effects in the IAT are related to fluency asymmetries between

categories and not to visual search asymmetries.

2.5. General Discussion

Rothermund and Wentura (2004) propose that salience asymmetries in the IAT
follow visual search asymmetries, and have reported several experiments to support this
claim. However, another variable that may be involved in these effects is processing
fluency. The experiments in this chapter provide evidence that processing fluency, rather
than search asymmetries, is diagnostic of salience asymmetries in the IAT.

To compare search asymmetries against processing fluency, stimuli were used that
varied independently along these dimensions (Experiments 1a-d). In Experiments la and
l¢, search was faster for inverted elephants among upright elephants than vice versa, but
inverted elephants were responded to more slowly than upright elephants on a binary
classification task. In Experiments 1b and 1d, big cows were more quickly detected as the
odd-one-out among small cows than small cows were among big cows, and participants
were also faster to categorize big cows than small cows on a binary classification task. Thus
in one pair of categories (upright/inverted elephants), the category that was more quickly
detected in visual search was the less fluently processed category, whereas in another pair
of categories (big/small cows), the category that was more quickly detected was the more

fluently processed category.
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Experiments 2a and 2b used the same elephant and cow stimuli to reveal that the
category that was more fluently processed in the binary classification task (upright
elephants and big cows) was also more easily classified with words over nonwords in the
IAT. These effects occurred regardless of whether or not that category was quickly detected
in a visual search task. Experiment 2c¢ established that words were more fluently processed
than nonwords, confirming that the IAT effects of Experiments 2a and 2b were in line with
fluency asymmetries between the category pairs.

It is also possible that the results of Experiments 2a and 2b are due to
affective/semantic similiarity between the animal and word categories. In an attempt to rule
out these factors as an explanation of the animal/word IAT effects, the results of
Experiments 2a and 2b were replicated in another sets of experiments2 using the more
affectively neutral labels of ‘word’ and ‘nonword’ as the attribute labels, instead of
‘English’ and ‘Foreign’. In the same study, participants also rated the pleasantness of the
target and attribute stimuli and categories. Nonwords were rated as more positive than
words at the stimulus level, but words were rated as more positive than nonwords at the
category level. Upright elephants were rated as more pleasant than dead elephants at the
stimulus and category level. Therefore, the elephant/word IAT effect of Experiment 2a may
have been due to category level affective associations. In contrast, big and small cows were
rated as being equally pleasant at the stimulus and category level. This suggests that the
cow/word IAT effect is unlikely to reflect affective associations, as there were no

evaluative differences between big and small cows.

% These experiments were conducted for the purposes of publication just prior to the submission of this thesis.
Therefore, there was insufficient time for these experiments to be included in this chapter.
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In Experiment 3, compatibility effects between categories displaying visual search
asymmetries and fluency asymmetries were tested by conducting an IAT in which
participants classified upright/inverted elephants with big/small cows. It was found that the
more fluently processed target categories (upright elephants and big cows) were compatible
on the IAT, rather than the categories that were detected more quickly in visual search
(inverted elephants and big cows). This provides further evidence that salience asymmetries
are driven by differences in processing fluency, rather than visual search asymmetries.

These results clarify the salience asymmetry account of Rothermund and Wentura
(2001, 2004) by demonstrating that processing fluency, rather than visual search
asymmetry, predicts salience asymmetries in the IAT. The processing fluency account may
also explain other salience asymmetry effects in the IAT, such as Rothermund and
Wentura’s (2004) findings that items that are detected faster in visual search tend to be
compatible in the IAT. In their Experiment 1d, participants performed a visual search task
in which they were required to judge whether all the stimuli in the visual search array were
the same, or if one was different. Participants were faster to detect the name of an old
person among the names of young people, a nonword among words, and a multi-colored
string among single-colored strings, than they were when the category assignments were
reversed. In other experiments (Experiments 1b and 1e), participants classified old and
young names with each of the other category pairs (words/nonwords, single-/multi-colored
strings) in an IAT. It was found that old names were compatible with other categories that
were also more quickly detected (as the odd-one-out) in the visual search task (i.e.
nonwords and multi-colored strings). Rothermund and Wentura took these results as
evidence that salience asymmetries in the IAT correspond with visual search asymmetries.

However, it is possible that these search asymmetries were confounded with processing
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fluency. As old names and nonwords are less familiar than young names and words, they
are likely to be processed more slowly. These fluency differences may have accounted for
the compatibility effects between old names and nonwords, and between young names and
words in an IAT. Similarly, multi-colored strings are likely to take longer to process than
single colored strings, because multi-colored strings are more complex and do not form a
unified perceptual configuration. Thus, multi-colored strings may have been compatible
with old names in the IAT because those two categories were the less fluently processed of
their respective category pairs.

One reason why visual search asymmetries are difficult to reconcile with salience
asymmetries in the IAT is that there are multiple mechanisms responsible for visual search
asymmetries. Firstly, search asymmetries can be due to the ease with which distractors are
rejected (e.g. Treisman & Souther, 1985; Strayer & Johnston, 2000; Wang et al., 1994).
Evidence shows that targets are easier to detect when distractors are familiar (Shen &
Reingold, 2001; Rauschenberger & Yantis, 2006) or prototypical (Levin & Angelone,
2001). This situation is illustrated by Experiments la and 1c involving the elephant stimuli.
In the visual search task of Experiment 1a, the odd-elephant-out was more quickly detected
when the inverted elephant was the target, and the upright elephants were the distractors.
This result may have been due to the fluency of distractor processing, as upright elephants
were processed more quickly than inverted elephants in the binary classification task
(Experiment 1c).

A second determining factor in other types of search asymmetry is the nature of the
target. This can be seen in Experiments 1b and 1d involving cow stimuli, as the big cows
which were detected more easily in visual search (Experiment 1b) were also identified

more quickly in the classification task (Experiment 1d). This pattern of results suggests that
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participants were detecting a salient feature in big cows, rather than rejecting small cows
more quickly. Treisman and Gormican (1988) consider that larger values on a quantifiable
dimension (such as size) mark the presence of a feature that distinguishes targets from
distractors. Because participants focus on this feature as a means of discriminating between
the two types of cow categories on the classification task, the category which possesses this
feature is, by implication, the more salient category. As big cows are also more fluently
processed than small cows, this suggests that the more fluently processed category is more
salient in the IAT.

The experiments in this chapter support the idea that processing fluency, instead
than visual search asymmetries, is a predictor of salience asymmetry effects. The aim of the
next chapter will be to further investigate the effects of processing fluency in the context of

a standard IAT with valence attribute categories.
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Chapter 3. Distinguishing between the effects of valence and salience in the IAT: the

development of a new procedure

The previous chapter evaluated visual search asymmetries and processing fluency as
potential predictors of salience asymmetries in the IAT. The evidence strongly favored
processing fluency as a predictor of salience asymmetries. When the processing fluency
and visual search asymmetry of category pairs were set in opposition, it was fluent
processing, rather than visual search asymmetries, which determined compatibility effects
in the IAT. This provides preliminary evidence that salience asymmetries in the IAT are
accompanied by differences in processing fluency.

This chapter further explores the effects of processing fluency by investigating
whether patterns of classification fluency correspond with salience asymmetry effects in the
standard IAT which features positive and negative attributes (rather than words and
nonwords, as in Chapter 2). To examine this issue, it is necessary to distinguish between
IAT effects based on shared valence, and IAT effects based on similar salience. In a
standard IAT, valence and salience are confounded, such that a particular attribute category
(positive according to Kinoshita and Peek-O’Leary (2005, 2006), and negative according to
Rothermund and Wentura (2001, 2004)) is always more salient than the other attribute
category. This makes it difficult to distinguish whether an IAT effect is due to valence
differences, or to salience asymmetries. One method used by Rothermund and Wentura
(2001, 2004) and Kinoshita and Peek-O’Leary (2006) to detect salience asymmetries in an
IAT is to have participants classify target categories with words and nonwords instead of
positive and negative attributes, as was used in Experiments 2a and 2b of Chapter 2. The

assumption is that words and nonwords are asymmetrically salient because they vary in
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familiarity, but do not differ in salience. Thus, if the target categories show an IAT effect
with the word and nonword attributes, then one can infer that there are salience
asymmetries between the target categories. However, there may also be valence differences
between words and nonwords in the IAT. If there are valence differences between words
and nonwords, then any IAT effect using these attributes may influenced by evaluative
factors. Thus, we could not be certain whether an IAT effect involving these attributes was
due to salience or to valence. Even if there are no valence differences between words and
nonwords, although this method may be able to detect salience asymmetries, it will not be
able to measure valence differences between the target categories. This would pose a
problem in IATs where there are both salience and valence differences between the target
categories. Once a salience difference had been detected using word/nonword attributes, the
result of the standard IAT would then be rejected on the basis of salience asymmetries. This
allows for the possibility that a true difference in attitude would be rejected on the basis of
the screening process for salience asymmetries, constituting a Type II error. To overcome
these problems, a modified version of the IAT was adopted in the current studies to

distinguish between valence differences and salience asymmetries in the IAT.

3.1. Overview of research methods
Each of the following experiments in this thesis follows a similar format. A
standard IAT was first conducted. Thus, two target categories were to be classified with
two attribute categories, usually pleasant and unpleasant attributes. Because I wanted to
examine the effects of attribute valence independently of processing fluency, the pleasant
and unpleasant attribute categories were matched on processing fluency. As in Experiments

1c, 1d and 2c of the previous chapter, an independent measure of target processing fluency
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was taken. This consisted of the binary classification task used in Experiments Ic, 1d and
2¢, which measured the speed and accuracy with which participants responded to the two
target categories.

Following this, a modified version of the IAT was used to discriminate between
effects of valence and salience in the IAT. The original IAT, which consists of two target
categories and two attribute categories (pleasant and unpleasant), was divided to create two
different [ATs. In one IAT (the Pleasant IAT), the target categories were classified with
pleasant and neutral attributes, and in another IAT (the Unpleasant IAT), the target
categories were classified with unpleasant and (the same) neutral attributes. A critical
aspect of this design is that positive and negative words are generally assumed to be more
salient than neutral words, as demonstrated by two findings. Firstly, people show superior
retention of both positive and negative valence words compared with neutral words (Rubin
& Friendly, 1986), indicating that valence words receive more processing. Secondly,
valence words disrupt recall performance to a greater extent than neutral distractors
(Buchner, Rothermund, Wentura, & Mehl, 2004), suggesting that they command greater
attentional resources than neutral words. With the design of the modified IAT, valence
differences and salience asymmetries should produce two different outcomes in the
Pleasant and Unpleasant IATs. If a target category is more positive than another target
category, then that category should be compatible with the more positive attributes, that is,
pleasant attributes (over neutral attributes) in the Pleasant IAT, and neutral attributes (over
unpleasant attributes) in the Unpleasant IAT. This result will be referred to as a valence
effect for the category that is compatible with the more positive attributes. This valence
effect may be due to affective similarity with positive attributes, and/or semantic similarity

with positive attributes. However, if the IAT effect is caused by salience asymmetries, then
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that category should be compatible with the more salient attributes, that is, pleasant
attributes in the Pleasant IAT, and unpleasant attributes in the Unpleasant IAT. This result
will be referred to as a salience effect for the category that is compatible with the more
salient attributes. The Pleasant and Unpleasant IATs together shall hereafter be referred to
as the split IAT.

The aim of this chapter was to examine whether the split IAT can discriminate
between the effects of valence and salience in the IAT. To do this, I first applied the split
IAT to target categories that have ‘near-universal evaluative differences’ (Greenwald et al.,
1998), namely, flowers and insects. Secondly, I tested whether the split IAT can also detect
salience asymmetries between Go/Nogo target categories, because these categories have
been shown by Rothermund and Wentura (2001, 2004) to differ in salience. Because
processing fluency was shown to be a predictor of salience asymmetry effects in the
previous chapter, I also examined whether differences in processing fluency between the

target categories also corresponded with salience effects on the split IAT.

3.2. Experiment 4a
The target categories of flowers and insects were used to test whether the split IAT
can measure valence differences. These categories were chosen because people have
stronger positive associations with flowers than with insects on both IAT and self-report
measures (Greenwald et al., 1998, Experiment 1). In preparation for conducting a split IAT
with flowers and insects, | first conducted a standard IAT using the same target categories

to ensure that I could replicate the original flower/insect IAT effect with the current stimuli.
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3.2.1. Method
Participants
First-year psychology students from the University of New South Wales
volunteered to participate in the experiment in exchange for course credit. Eight students
participated in the flower/insect IAT, and 16 other students performed a flower/insect

binary classification task.

Stimuli

The target stimuli consisted of eight flower exemplars (/ily, tulip, violet, daffodil,
dandelion, marigold, iris), and eight insect exemplars (wasp, moth, locust, mosquito,
cockroach, beetle, termite, dragonfly). The attribute stimuli were eight pleasant words
(charming, cheerful, ethical, generous, lovely, loyal, wise, witty) and eight unpleasant
words (angry, bad, cold, crude, cruel, mean, nasty, rude). To avoid confounding processing
fluency with attribute valence, I also controlled for the processing fluency of the attribute
categories. Attributes from the two categories were matched on word frequency based on
the Kucera and Frances (1967) count (Mpositive = 24.5, Mnegative = 74.8 per million; #(14) =
1.72, p = .11). The word length of the attributes was not controlled, because matching the
word length of positive and negative words results in faster responding of positive words
than negative words (Estes & Adelman, in press; Unkelbach et al., in press). Instead, the
word length of pleasant attributes (M = 6.38) was increased relative to unpleasant attributes
(M =4.68;1(14) = 3.21 p < .01), to offset the fluency superiority of positive words. This
ensured that the pleasant and unpleasant attributes were classified equally quickly (616ms
vs. 622ms respectively, #<1) and accurately (Merror = 3.69 vs. 2.81 respectively, #(15) =

1.16, p = .27) on a separate classification task that consisted of 160 trials (10 presentations
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of each stimulus). All stimuli were presented in 19-point, uppercase font in the centre of the

computer screen.

Procedure

The procedure was the same as in Experiments 2a and 2b (animal/word IATs),
except for two changes; the target categories were flowers and insects, and the attributes
were pleasant and unpleasant words. This format follows that of the standard form of the
IAT. The binary classification task was similar to the task used in Experiments 1c-1d,

except that participants classified flowers and insects as the target categories.

3.2.2. Results
Data reduction
Three participants met the replacement criterion for the separate binary
classification task. Incorrect responses were discarded from the analysis (9.1% in the IAT,
6.6% in the binary classification task). Reaction times were discarded as outliers if they
were less than 300ms in the IAT and less than 200ms in the binary classification task (none
in both cases), or were 3.5 standard deviations above the mean for each participant for the

condition (1.6% in both tasks).

IAT analysis

The mean reaction time scores are shown in Figure 3.1. Responses were faster when
flowers shared the same response key as pleasant attributes, and insects shared the same
key as unpleasant attributes, than when the target and attribute assignment was reversed,

F(1,7) = 43.60, p < .001. This indicated an IAT effect for flowers (317ms). The mean



number of errors was also calculated for each of the two conditions. The same number of
errors was made in the condition in which flowers were classified with pleasant attributes
and insects with unpleasant attributes (2.06), as in the condition with the reverse target and
attribute assignment (3.75), F(l,7) = 2.85,/? = .14. A trend towards greater accuracy in the
former condition suggests that the corresponding pattern in reaction times was not due to a

speed-accuracy trade-off
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Figure 3.1. Mean reaction times for the flower/insect IAT of Experiment 4a. The open
bar represents the condition in which flowers were classified with pleasant attributes, and
insects were classified with unpleasant attributes. The filled bar represents the condition
in which flowers were classified with unpleasant attributes, and insects were classified

with pleasant attributes. Error bars represent the standard error of the mean.
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Processing fluency of the target categories

When flowers and insects were classified in a separate classification task, reaction
times did not differ between flowers (639ms) and insects (632ms), 1<1. Also, an equal
number of errors was committed in both conditions (4.38 for flowers vs. 5.16 for insects),

<1, indicating that the two categories were processed equally fluently.

3.3. Experiment 4b

Having demonstrated the standard IAT effect with flowers and insects in
Experiment 4a, the objective of Experiment 4b was to test whether the same effect could be
replicated in a split IAT procedure. If the split IAT is sensitive to valence differences,
flowers should be compatible with the more positive attributes. This means in that in the
Pleasant IAT, flowers should be compatible with pleasant attributes and insects should be
compatible with neutral attributes. In the Unpleasant IAT, however, flowers should be
compatible with neutral attributes and insects should be compatible with unpleasant
attributes. Such a pattern of results would suggest that the split IAT can detect valence

differences between target categories.

3.3.1. Method

Participants

Forty-eight first-year psychology students from the University of New South Wales

volunteered for the experiment in return for course credit.
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Stimuli

The target and attribute stimuli were those used in Experiment 4a. In addition, the
neutral attribute stimuli used in the Pleasant IAT and the Unpleasant IAT consisted of the
words: solid, concave, round, textured, curved, near, slippery, typical. Ten participants
rated the pleasant, unpleasant and neutral stimuli on a seven-point scale of valence (1 =
extremely unpleasant, 7 = extremely pleasant). The ratings of the pleasant (6.34) and
unpleasant (1.64) attributes were equidistant from the ratings of neutral attributes (3.75, ¢
<1), indicating that the pleasant and unpleasant attributes were matched on valence

extremity.

Design and Procedure

Participants were randomly assigned to perform either the Pleasant IAT, or the
Unpleasant IAT. The design and procedure of the two IATs was the same as the [AT of
Experiment 4a, except for one modification. Instead of classifying pleasant and unpleasant
attributes, participants in the Pleasant IAT condition classified pleasant and neutral
attributes, and participants in the Unpleasant IAT condition classified unpleasant and

neutral attributes.

3.3.2. Results
Data reduction
Thirteen participants were replaced for committing 10 or more errors in any one
condition. One other participant was replaced for having mean reaction times that were 3.5
standard deviations higher than the group mean. The analysis excluded reaction times to

erroneous responses (8.85%), outliers below the minimum cutoff (0.4%), or above the
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maximum cutoff (0.9%). Separate analysis was conducted for the Pleasant IAT and

Unpleasant IAT, then the data from both IATs were combined.

Processing fluency of the attribute categories

To test the idea that pleasant and unpleasant attributes are more salient than neutral
attributes, I first compared the reaction times of the attribute categories in the attribute
classification task (Task 2) performed prior to the IAT. In the Pleasant AT, pleasant
attributes (788ms) were responded to more quickly than neutral attributes (1035ms), #(23) =
4.78, p <.001. The number of errors was equal in both conditions (1.08 for pleasant vs. 0.8
for neutral), #23) = 1.05, p = .30. In the Unpleasant IAT, unpleasant attributes (§06ms)
were classified more quickly than neutral attributes (938ms), #23) = 3.09, p < .01, and
there was equal accuracy in both conditions, (Meror = 1.54 vs. 1.25 respectively), <1 . This
indicates that valence stimuli are indeed more fluently processed than neutral stimuli. This
difference in processing fluency did not interact with the valence of the salient attributes;
the effect size was the same regardless of whether the attributes were positive or negative
(F<1). Therefore, the two valence categories were matched on fluency relative to the

neutral attribute categories.

Pleasant IAT

The left panel of Figure 3.2 shows the mean reaction time scores for each of the
conditions in the Pleasant IAT. The open bar indicates the reaction times for when flowers
were classified with pleasant attributes and insects were classified with neutral attributes,
and the filled bar show the reverse combinations. The previous flower/insect IAT effect

shown in Experiment 4a was replicated; responses were faster when flowers shared a key



with pleasant attributes and insects shared a key with neutral attributes, than vice versa,
F(1,23) = 20.85, < .001. The mean number of errors was also calculated for each
condition. There was no difference in the number of errors committed in the two IAT
conditions (2.52 for Flower Pleasant/Insect Neutral vs. 2.54 for Flower Neutral/Insect
Pleasant), F<1. This result supports the idea that the Pleasant IAT effect in the reaction

time data was not due to a speed-accuracy trade-off.

Pleasant IAT Unpleasant IAT
1600 P
Flower Flower Flower Flower
Pleasant/ Neutral/ Neutral/  Unpleasant/
Insect Insect Insect Insect
Neutral Pleasant Unpleasant Neutral
Condition

Figure 3.2. Mean reaction times for the flower/insect split IAT of Experiment 4b. The
open bars represent the conditions in which flowers were classified with comparatively
positive attributes, and insects were classified with comparatively negative attributes. The
filled bars represent the conditions in which the target and attribute assignments were

reversed. Error bars represent the standard error of the mean.
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Unpleasant IAT

The mean reaction time data for the two Unpleasant [AT conditions are depicted in
the right panel of Figure 3.2. The open bar indicates the reaction times for when flowers
were classified with neutral attributes and insects were classified with unpleasant attributes,
and the filled bar shows the reverse target and attribute assignment. Participants were
quicker to classify flowers with neutral attributes, and insects with unpleasant attributes,
than vice versa, F(1,23) = 26.44, p <.001. Again, this result replicates the standard
flower/insect IAT effect, suggesting that flowers are more positive than insects. Responses
were equally accurate regardless of whether flowers were classified with neutral attributes
and insects with unpleasant attributes (Meror = 3.10), or whether the reverse was true (Merror
= 3.17), F<1. This suggests that the IAT effect in response times was not due to a speed-

accuracy trade-off.

Combined analysis of the Pleasant and Unpleasant IATs

The contributing effects of valence and salience in the split IAT were examined by
combining the mean reaction times of the Pleasant and Unpleasant IAT. In this and all
subsequent split IAT experiments, an overall valence effect was tested by comparing the
reaction times from two pairs of conditions. In one pair of conditions, one target category
(e.g. flowers) was classified with the comparatively positive attributes (pleasant in the
Pleasant IAT, and neutral in the Unpleasant IAT), and another target category (e.g. insects)
was classified with the comparatively negative attributes (neutral in the Pleasant IAT, and
unpleasant in the Unpleasant IAT). These conditions were compared to the other pair of
conditions in which the target and attribute assignments were reversed (in this case, flowers

were paired with the comparatively negative attributes and insects were paired with
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comparatively the positive attributes). With respect to the two panels of Figure 3.2, this
analysis compares the two open bars to the two filled bars. In the current experiment, the
mean reaction time difference between these two pairs of conditions was 134ms. This was a
reliable difference, F(1,46) = 47.01, p < .001, indicating that flowers were more easily
classified with the more positive attributes, and insects were more easily classified with the
more negative attributes when both IATs of the split IAT were combined. An equal number
of errors were made in both pairs of conditions, F<I.

An IAT effect based on salience asymmetries was also examined in this and all
subsequent split IAT experiments. To do this, I compared the mean reaction time of the
conditions in which flowers were paired with (the more salient) pleasant and unpleasant
attributes and nonwords were paired with (the less salient) neutral attributes, against the
conditions in which the combinations were reversed. In the two panels of Figure 3.2, the
outer bars were compared to the inner bars. There was no difference in reaction times
between these two pairs of conditions (6ms, F<1), indicating that there was no overall
salience in the flower/insect split IAT. Nor was there a salience effect in the error data, as
responses were equally accurate in both pairs of conditions, F<1. This result is consistent
with the results of the binary classification task, in which flowers and insects were
classified equally quickly, suggesting that there were no salience differences between the
categories (as indexed by processing fluency). The pattern of results across the Pleasant
IAT and the Unpleasant IAT suggests that the split IAT can detect valence differences

between flower and insect categories.
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3.4. Experiment 5a

The results of Experiment 4b suggest that the split IAT is sensitive to valence
differences between target categories. In the present experiments, to investigate whether the
split IAT can also assess salience asymmetries between target categories in the IAT, I
employed the same manipulation used by Rothermund and Wentura (2001, 2004) to vary
salience asymmetries — the Go/Nogo task. In this task, participants were instructed to
respond to Go items and to withhold responses to Nogo items in an initial target
classification task. Treating the target categories in a Go/Nogo fashion focuses attention on
the Go items, which should in turn make those items more fluently processed. Therefore,
we would expect the Go category to be compatible with the more salient attribute category.

Rothermund and Wentura (2001, 2004) claimed that of the two attribute categories,
unpleasant is more salient and thus should be compatible with the Go target category in the
IAT. In contrast, Kinoshita and Peek-O’Leary (2005, 2006) would predict that the Go target
category should be compatible with pleasant attributes, as they suggest that pleasant
attributes are more salient. [ also measured the processing fluency of the Go/Nogo
categories using a separate binary classification task, to examine whether patterns of

processing fluency correspond with salience asymmetries in the IAT.

3.4.1. Method
The method was the same as in Experiment 4a, with some exceptions. Sixteen
participants volunteered for the IAT, and another 16 participated in the separate binary
classification task. The target (Go/Nogo) stimuli consisted of 16 words which belonged to

the two categories Flight or Teeth. Flight stimuli were objects that fly but which do not
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have teeth (airplane, parrot, kite, bullet, arrow, rocket, missile, balloon). Teeth stimuli

were objects that have teeth but do not fly (koala, bear, saw, dog, deer, rabbit, kitten, cat).

Design and Procedure

The design and procedure were identical to the IAT in Experiment 4a for the
attribute classification task (Task 2), and the combined classification tasks (Tasks 3 and 5).
Participants performed a Go/Nogo task in place of the two the target classification tasks
(Tasks 1 and 4). In these tasks, participants were told that they were to categorize sets of
words as belonging to either the Flight category, or the Teeth category. For half the
participants Flight was the Go category and Teeth was the Nogo category. The reverse was
true for the remaining participants. All participants were required to press the spacebar if
they saw a stimulus belonging to the Go category (e.g. FLIGHT), and to make no response
if the stimulus belonged to the Nogo category (e.g. TEETH). Presentations of the 12 Go
trials and the 12 Nogo trials were given in a random order, with an intertrial interval of
300ms. On Go trials, stimuli were presented onscreen until the participant made the correct
response. On Nogo trials, stimuli were presented for 2000ms each. Any responses made on
Nogo trials had no effect on the exposure duration of the Nogo stimuli. Above each
stimulus was a reminder to press the spacebar for Go items — for example, “FLIGHT =
SPACEBAR?”. This Go/Nogo manipulation was not used in the combined classification
tasks of the IAT, where, just as in the standard IAT (see Experiment 4a), participants
responded to both the Flight and Teeth categories.

A separate binary classification task was used to assess the processing fluency of
the target categories. Prior to performing the binary classification task, participants first

performed a Go/Nogo task with the Flight/Teeth categories. This task was similar to that of
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the Go/Nogo task in the IAT of the present experiment, except that it consisted of 64 trials.
The binary classification task followed the same procedure as the binary classification in
Experiment 4a, with participants classifying Flight/Teeth stimuli into their respective

categories using the left and right key responses.

3.4.2. Results
Data reduction
No participants met the replacement criterion for either the IAT or the binary
classification task in the present experiment. Incorrect responses were discarded from the
analysis (6.3% in the IAT, 5.4% in the classification task), as were those which were below
the minimum cutoff (0.3% in the IAT, none in the classification task), or above the

maximum cutoff (0.2% in the IAT, 1.4% in the classification task).

IAT analysis

Because half the participants were assigned Flight as the Go category, and half the
participants were assigned Teeth as the Go category, an analysis was conducted with the
category assigned to the Go condition (Flight/Teeth) as a between groups factor. This
variable did not interact with the contrast of interest (F<1 for the reaction time data, and
F(1,14) = 1.72, p = .21 for the error data), and so the data were combined across groups.
Figure 3.3 shows that the reaction time for the task in which Go was classified with
pleasant attributes and Nogo was classified with unpleasant attributes was faster than the
reaction time for the task in which the combinations were reversed. There was an IAT
effect of 162ms for the Go category, F(1,15) = 6.70, p <.05. There was no difference

between the number of errors made in each condition (1.97 for Go Pleasant/Nogo



Unpleasant vs. 2.09 for Go Unpleasant/Nogo Pleasant; F<1), which suggests that the IAT

effect seen in reaction times was not due to a speed-accuracy trade-off.
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Figure 3.3. Mean reaction times for the Go/Nogo IAT of Experiment 5a. The open bar
represents the condition in which Go items were classified with pleasant attributes, and
Nogo items were classified with unpleasant attributes. The filled bar represent the

condition in which Go items were classified with unpleasant attributes, and Nogo items

were classified with pleasant attributes. Error bars represent the standard error of the

mean.

Processing fluency of the target categories

The following analysis was conducted with the category assigned to the Go
condition (Flight/Teeth) as a between groups factor, because this factor interacted with the
comparison of interest for the error data  1,14) = 21.81,/? < .001. The same interaction

with the reaction time data did not reach significance, F(1,14) = \2\p= .29. Go items
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were responded to more quickly than Nogo items in the binary classification task (634ms
vs. 662ms respectively), F(1,14) =5.08, p < .05. Because there was an interaction effect on
the error data, t-tests were used to analyze the simple effects that comprised this interaction.
There were more errors in the Nogo category compared to the Go category when Teeth was
the Go category (¢(7) = 5.61, p = .001), but no difference in errors between the Go and
Nogo categories when Flight was the Go category (#7) = 1.87, p =.10). Overall, an equal
number of errors were committed in response to Go items (3.50) and Nogo items (4.25),
F(1,14) =2.42, p = .14. This indicates that the reaction time data was not due to a speed-

accuracy trade-off.

3.4.3. Discussion

The Go IAT effect indicates that manipulating category salience using a Go/Nogo
task allows the more salient Go category to be more easily classified with pleasant
attributes (and/or the less salient Nogo category to be more easily classified with unpleasant
attributes). In this case, it was the more fluently processed target category (Go) that was
compatible with pleasant attributes in the IAT.

An IAT effect for Go items may result from two possible influences. Firstly, in
accordance with the salience asymmetry account, it may be the case that Go items and
pleasant words are compatible because Go items are more salient than Nogo items, and, as
Kinoshita and Peek-O’Leary (2005, 2006) claim, pleasant attributes are more salient than
unpleasant attributes. However, it may also be the case that the data reflect that Go items
are more positive than Nogo items. This may occur because Go items were more fluently
processed than Nogo items on the binary classification task, and people prefer items that

are fluently processed. For example, there is evidence that stimuli that are identified more
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readily are judged to be prettier or more pleasant (Reber, Winkielman & Schwarz 1998;
Whittlesea, 1993, Experiment 5), and can also induce positive affect (Winkielman &
Cacioppo, 2001). To tease apart the salience and valence theories of the Go/Nogo IAT

effect, we conducted a split IAT in Experiment 5b using the same Go and Nogo categories.

3.5. Experiment Sb

In Experiment 5b, a split IAT was conducted to test whether the Go IAT effect
found in Experiment 5a was due to a salience asymmetry between Go and Nogo items, or
whether it was due to Go items being more positive than Nogo items. If salience
asymmetries are responsible for the Go/Nogo IAT effect shown in Experiment 5a, then the
Go category should be more easily classified with the more salient pleasant and unpleasant
attributes, than with the less salient neutral attributes in a split IAT. In contrast, if the Go
IAT effect is due to the Go items being more positive than Nogo items, then participants
will classify Go items more easily with pleasant than neutral attributes in the Pleasant [AT,

and more easily with neutral than unpleasant attributes in the Unpleasant IAT.

3.5.1. Method
The method was the same as in Experiment 4b, with two exceptions. Firstly, instead
of classifying flowers and insects, 32 participants classified the Flight and Teeth stimuli
from Experiment 5a. Also, to bring this procedure in line with that of Rothermund and
Wentura’s (2001, 2004) Go/Nogo IAT, participants performed two Go/Nogo tasks instead
of the one Go/Nogo task used in Experiment 5a, and they used either a left-/right- hand
response key instead of a spacebar. The first Go/Nogo task occurred at the outset of the

experiment. In this task (Task 1), half of the participants were required to press the left
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response key (‘a’), and half were required to press the right response key (‘5’) on Go trials.
This key assignment was compatible with the key assignment in the combined
classification trials of Task 3. The second Go/Nogo task (Task 4) occurred just before the
second combined classification task, and this time the response assignment (‘a’ or ‘5”) for
Go trials was reversed to be compatible with the key assignment in the combined
classification task of Task 5. The number of trials was doubled from 24 to 48 in the second
Go/Nogo task (Task 4) to counteract the carry-over effects of the target response

assignment from Task 2 and Task 3 (Nosek et al., 2005).

3.5.2. Results and Discussion
Data reduction
Five participants met the criterion for replacement. For the IAT analysis, reaction
times associated with incorrect responses (8.2%), outliers below the minimum cutoff

(0.2%), and above the maximum cutoff (0.7%) were rejected from the analyses.

Pleasant IAT

The between groups factor of the category assigned to the Go condition
(Flight/Teeth) did not interact with the comparison of interest (F(1,14) = 1.91, p = .19 for
the reaction time data, F<I for the error data), and thus the data were averaged across both
groups. The mean reaction times are presented in the left panel of Figure 3.4. The open bar
shows the condition in which Go items shared a key with pleasant attributes and Nogo
items shared a key with neutral attributes, and the filled bar shows the condition in which
the target and attribute assignment was reversed. Reaction times were faster in the former

condition than the latter condition, F(1,15) = 11.52, p <.01. This result replicates the



previous IAT effect for Go items observed in Experiment 5a. There were an equal number
of errors in both conditions (2.13 for Go Pleasant/Nogo Neutral vs. 2.81 for Go
Neutral/Nogo Pleasant), F(1,15) = \.9\,p= .\9. This suggests that the |AT effect observed

in the reaction time data was not due to a speed-accuracy trade-off.

Pleasant |AT Unpleasant IAT
1BOO
Go Go Go Go
Pleasant/ Neutral/ Neutral/ Unpleasant/
Nogo Nogo Nogo Nogo
Neutral Pleasant Unpleasant Neutral
Condition

Figure 3.4. Mean reaction times for the Go/Nogo split IAT of Experiment 5b. The open
bars represent the conditions in which Go items were classified with comparatively
positive attributes, and Nogo items were classified with comparatively negative attributes.
The filled bars represent the conditions in which Go items were classified with
comparatively negative attributes, and Nogo items were classified with comparatively

positive attributes. Error bars represent the standard error of the mean.

Unpleasant IAT
The between groups factor of the category assigned to the Go condition

(Flight/Teeth) did not interact with the comparison of interest (F<1 for the reaction time
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data, F(1,14) = 2.83 for the error data, p = .12), so the data were collapsed across groups for
the following analysis. The mean reaction time scores for each combined classification task
in the Unpleasant IAT are presented in the right panel of Figure 3.4. The open bar shows
when Go was classified with neutral attributes and Nogo with unpleasant attributes, and the
filled bar shows the reverse pairings. Responses were faster when Go shared a key with
unpleasant attributes and Nogo shared a key with neutral attributes, F(1,15) = 6.76, p < .05.
In contrast to the findings of the previous IATs (both Experiment 5a, and the Pleasant IAT
in the present experiment), these data show that the Go category is more easily classified
with the less pleasant (but more salient) attributes. Responses were also more accurate in
the condition in which Go was classified with unpleasant attributes and Nogo was classified
with neutral attributes (Merror = 2.00), than vice versa (Meror = 3.59), F(1,15)=6.03,p <

.05. This pattern of results supports the IAT effect found on the reaction time measure.

Combined analysis of the Pleasant and Unpleasant IATs

The following analysis was conducted with the category assigned to the Go
condition (Flight/Teeth) as a between groups factor, because this factor interacted with the
salience effect for the error data, F(1,28) = 6.21, p < .05. This factor did not interact with
any of the other contrasts of interest on either dependent measure (largest £(1,28) = 1.08, p
=.31)

A valence effect in the split IAT was tested by comparing the conditions in which
Go was classified with comparatively positive attributes and Nogo with comparatively
negative attributes, to the conditions in which the target and attribute combinations were
reversed. In Figure 3.4, the open bars were compared to the filled bars. The difference

between these two pairs of conditions was 3ms, which was not a significant difference
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(F<1). Thus, there was no overall valence effect for Go items on the split IAT. Nor was
there a valence effect in the error data, as an equal number of errors were made in both
conditions, F(1,28) = 1.40, p = .25.

A salience effect was examined by comparing the mean reaction time of the
conditions in which Go was paired with pleasant and unpleasant attributes and Nogo was
paired with neutral attributes, against the remaining two conditions in the split IAT. In
Figure 3.4, the outer bars were compared to the inner bars. There was a difference of 170ms
between the two pairs of conditions. This was a reliable salience effect, revealing that the
Go category was more compatible with the more salient categories (pleasant or unpleasant)
than the less salient (neutral) category, F(1,28) = 17.53, p <.001. A similar pattern of
results was reflected in the error data, with fewer errors when Go shared a key with the
more salient attributes, and Nogo shared a key with neutral attributes, F(1,28) = 8.89, p <
.01. However, as noted above, this salience effect interacted with the between groups factor
of the category assigned to the Go condition (Flight/Teeth). Analysis of this interaction as a
function of the Go category revealed that this salience effect only occurred when Flight was
the Go category (F(1,15) = 6.58, p < .05), but that both sets of conditions were equally
accurate when Teeth was the Go category (F(1,15) =1.67, p = .22).

Experiment Sb revealed that Go items are compatible with the more salient attribute
categories of pleasant and unpleasant over neutral in the split IAT. The split IAT data also
suggest that the effect in Experiment Sa, in which Go was more easily classified with
pleasant attributes in a standard IAT, is due to salience asymmetries rather than valence
differences. This salience asymmetry is characterized by the more fluently processed target

category (Go) being compatible with pleasant attributes in the standard IAT.
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3.6. General Discussion

The purpose of this chapter was to investigate whether the split IAT is able to
discriminate between IAT effects due to valence differences, and those due to salience
asymmetries. In Experiment 4a, [ first established the standard IAT effect for flowers over
insects. A split IAT with flower and insect target categories in Experiment 4b showed that
flowers were compatible with the more positive attributes (pleasant in the Pleasant IAT,
and neutral in the Unpleasant IAT), regardless of the salience of the attributes. In
demonstrating that the split IAT is able to replicate the classic flower/insect IAT effect, I
present evidence that this measure is sensitive to valence differences in the IAT.

In Experiment Sa, salience asymmetries were induced between the target categories
using a Go/Nogo manipulation. On a standard IAT, Go items were more easily classified
with pleasant attributes, and Nogo items with unpleasant attributes. Experiment 5b used a
split IAT to show that the Go category was compatible with the more salient attributes of
pleasant and unpléasant over neutral, when compared with the Nogo category. This effect
was not influenced by the valence of the attributes, suggesting that the Go/Nogo IAT effect
is caused by salience asymmetries and not valence differences. Thus we see that that the
split IAT is able to assess salience asymmetries in the IAT.

One trend that emerged was that the patterns of processing fluency between the
target categories corresponded with the pattern of salience effects in the split IAT. The
target category that was more fluently processed in the binary classification task (Go in
Experiment 5a) was also compatible with the more salient attribute categories (pleasant and
unpleasant) in the corresponding split IAT (Experiment 5b). This suggests that the more

fluently processed target is the more salient category in the IAT. Consistent with this,
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flowers and insects were processed equally fluently in the binary classification task of
Experiment 4a, and produced no salience effect on the corresponding split IAT
(Experiment 4b). These results extend the findings of the previous chapter in two ways.
Firstly, they show that processing fluency is diagnostic of salience asymmetry effects in a
standard IAT with valence attributes. Secondly, they reveal that the more fluently classified
category is the more salient of the two target categories.

The salience asymmetry effect in Experiment 5b was characterized by the more
fluently processed target category (Go) being compatible with the more fluently processed
attribute categories (pleasant and unpleasant) in the split IAT. This result is similar to the
results of the IAT experiments in Chapter 2, in which the more fluently processed
categories were again compatible with one another (Experiments 2a, 2b and 3). In the
standard IAT, the pleasant and unpleasant attribute categories were processed equally
quickly, and there was no fluency asymmetry between them. Nevertheless, the more
fluently processed Go category was compatible with pleasant attributes in the standard IAT
(Experiment 5a). There are two classes of explanation for this effect. One account is based
on salience asymmetries, and another based on affective causes. One category of stimuli
that is almost certainly salient is the Go category following a Go/Nogo task, as the
Go/Nogo manipulation directs participants to focus on that category. Because the Go
category was compatible with pleasant attributes over unpleasant attributes in Experiment
5a, this suggests that positive valence is also likely to be the focus of attention. One
explanation for why positive valence might attract attention comes from the concept of
linguistic markedness, described in Chapter 1 (Section 1.6.2). As mentioned previously,
positivity is considered to be the unmarked, basic form, because people will ask, “How

good is it?” when evaluating whether a stimulus is good or bad, rather than “How bad is
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it?” which implies that a stimulus is already judged to be bad (e.g. Lyons, 1977). This
suggests that stimuli are classified using positive as the frame of reference, which is
consistent with the idea that positivity is the focal category in the IAT (Kinoshita & Peek-
O’Leary, 2005, 2006).

There may also be an affect-based explanation for the compatibility between
fluently processed items and positive attributes. Processing fluency may be compatible with
positive attributes because people prefer target items that are easily processed. However,
there is no direct evidence of this relationship in our results. Although the more fluently
processed Go category was compatible with positive attributes in the standard IAT
(Experiment 5a), there was no valence effect in the corresponding split IAT (Experiment
5b).

This chapter explored the relationship between processing fluency and salience
asymmetry effects in the IAT. It was shown that the target category that was more fluently
processed was compatible with pleasant attributes in the standard AT, due to salience
asymmetries. Another source of fluency that has been proposed to mediate IAT effects is
familiarity. Some researchers claim that familiarity is compatible with positive attributes in
the IAT on the basis of salience asymmetries (Rothermund & Wentura, 2001, 2004;
Kinoshtia & Peek-O’Leary, 2005, 2006). Others suggest that this compatibility is caused by
a preference for familiarity (Brendl et al., 2001). In this chapter, it was shown that the split
IAT can distinguish between the effects of salience and valence in the IAT. Therefore, in
the next chapter, I use the split IAT to investigate whether IAT effects involving
familiar/unfamiliar target categories are driven by salience asymmetries or valence

differences.
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Chapter 4. Familiarity in the Implicit Association Test

Chapter 3 had two aims. The first aim was to develop a version of the IAT — the
split IAT — that allowed the two contributions of salience and valence to be distinguished
from one another. The evidence suggested that the split IAT was sensitive to both valence
differences and salience asymmetries between target categories. The second aim was to
further test the conclusion of Chapter 2, that fluency is a non-associative contaminant of the
IAT. It was found that the more fluently processed target category was compatible with
salient attributes in the split IAT, and with pleasant attributes in the standard IAT. One
source of processing fluency that may influence IAT effects is familiarity. Familiarity has
been hypothesized by Rothermund and Wentura (2001, 2004) and Kinoshita and Peek-
O’Leary (2005, 2006) to play an important role in salience asymmetry effects in the [AT.
Therefore, the purpose of this chapter is to more directly investigate whether familiarity can
mediate [AT effects.

It is critical to clarify the role of familiarity in the IAT, because familiarity has the
potential to influence both salience asymmetries and valence. In the past, researchers have
examined the role of familiarity in the IAT by using pre-existing target categories that
differed in familiarity (e.g. Rothermund & Wentura, 2001, 2004; Kinoshita & Peek-
O’Leary, 2006). One pair of categories which are thought to exhibit salience asymmetries
due to familiarity are even numbers and odd numbers (Kinoshita & Peek-O’Leary, 2006).
Kinoshita and Peek-O’Leary (2006, Experiment 1) demonstrated that in an IAT with even
and odd numbers as the target categories, participants were faster to classify even numbers
with pleasant attributes, and odd numbers with unpleasant attributes. In the same study,

another group of participants performed the flower/insect IAT. Both groups of participants
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then rated how favorably they felt toward their respective target categories on a self-report
measure. The size of the even/odd number IAT effect was equal to that of the flower/insect
IAT, but the results of the self-report measure differed between the two groups. Participants
who completed the even/odd number IAT rated the even and odd number stimuli to be
equally favorable, but the category of even numbers to be more favorable than the category
of odd numbers. Those who completed the flower/insect IAT rated the flower stimuli to be
more favorable than the insect stimuli, and the category of flowers to be more favorable
than the category of insects. The inconsistent pattern between the IAT effects and the self-
report results led Kinoshita and Peek-O’Leary to claim that the flower/insect IAT effect
was driven by evaluative differences, but the even/odd number IAT effect was driven by
salience asymmetries. More specifically, they suggested that even numbers are compatible
with pleasant attributes because they are the more familiar and/or linguistically unmarked
number category.

The evidence cited by Kinoshita and Peek-O’Leary (2006) that even numbers are
more familiar than odd numbers comes from a study by Lochy, Seron, Delazer and
Butterworth (2000), in which participants were slower to reject a false answer to
multiplication equations when the answer was even compared to when it was odd. Lochy et
al. (2000) theorized that this effect occurred because even numbers occur three times more
often than odd numbers as products in the multiplication tables. In terms of linguistic
markedness, even numbers are thought to be unmarked relative to odd numbers because
people are faster to classify even numbers using the right-hand response, and odd numbers
using the left-hand response, than vice versa; this is known as the linguistic Markedness of
Response Codes (MARC) effect (Nuerk, Iversen, & Willmes, 2004). Because the right end

of the horizontal dimension is considered to be unmarked (Cho & Proctor, 2005), Nuerk et
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al. (2004) interpreted the compatibility of even numbers with the right-hand side as
indicating that even numbers are similarly unmarked.

To test the hypothesis that salience asymmetries are responsible for the number IAT
effect, Kinoshita and Peek-O’Leary (2006, Experiments 3 and 4) created a variant of the
IAT in which pleasant and unpleasant attributes were replaced with words and nonwords.
In one of their experiments (Experiment 3), the word stimul were valence-neutral words
(e.g. item), whereas in another experiment (Experiment 4), the word stimuli were
unpleasant words (e.g. evil). In both experiments, responses were faster when even
numbers shared a response key with words, and odd numbers shared a response key with
nonwords. That is, the familiar target category of even numbers was compatible with the
familiar category of words, even when the category consisted of unpleasant words. On the
basis of these results in combination with the self-report data showing equal preference for
even and odd number stimuli, Kinoshita and Peek-O’Leary (2006) proposed that salience
asymmetries are the dominant factor underlying the even/odd number IAT effect. They did
not consider that the IAT effect with word/nonword attributes could have been due to
preference for familiar items, as they assumed that the classification of words and
nonwords is based primarily on the dimension of familiarity, and not valence. Furthermore,
even numbers were compatible with the negatively valenced words in their Experiment 4.
This result lends some support to the idea that even numbers were not preferred to odd
numbers, and thus the IAT effect for even numbers on the word/nonword IAT was not due
to evaluative differences.

Based on the assumption that categories differing in familiarity also differ in
salience, Rothermund and Wentura (2001, 2004) also used words and nonwords in the

same way as Kinoshita and Peek-O’Leary (2006) to detect salience asymmetries in the IAT.
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For example, when university undergraduates classified old and young names with words
and nonwords in an IAT, they were faster to respond when old names shared a key with
unfamiliar nonwords, and young names shared a key with familiar words. Again, their
justification for the use of words and nonwords is that these categories differ in salience
(based on familiarity) but not in valence. Rothermund and Wentura (2001, 2004) claimed
that words and nonwords were equal in valence because they supposed nonwords to be
neutral. However, this does not imply that there are no valence differences between the
category of words and the category of nonwords. In fact, there is reason to suppose that
words may be preferred to nonwords. The mere exposure effect shows that pre-exposed
stimuli are rated as being more pleasant than novel stimuli (e.g. Zajonc, 1968). This may be
because familiar words are easier to process than unfamiliar words (Balota & Chumbley,
1984; Whaley, 1978), and research has shown that fluently processed items are considered
to be more positive than less fluently processed items (Reber et al., 1998; Whittlesea, 1993;
Experiment 5; Winkielman & Cacioppo, 2001). These findings imply that the word and
nonword categories used to detect salience asymmetries may be confounded by differences
in valence or meaningfulness. Rothermund and Wentura (2001, 2004) did attempt to equate
word and nonword exemplars for valence in their studies. However, this does not resolve
the problem that words may be preferred to nonwords at the category level. For example,
people’s performance on the IAT may be influenced by whether they prefer words to
nonwords in general, rather than by how they evaluate the individual exemplars of each
category. This distinction is similar to the argument made by Rothermund and Wentura
(2004), and Kinoshita and Peek-O’Leary (2005), that equating the familiarity of exemplars
between categories does not mean that the familiarity of the categories themselves is

equated (see Chapter 1, Section 1.5.1.).
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Thus, it is possible that previous IAT effects that are claimed to be caused by
salience asymmetries based on familiarity may actually reflect affective similarity between
target categories and words and nonwords. That is, young names may be more easily
classified with words, and old names with nonwords, because the young and word
categories may be preferred to the old and nonword categories. A similar principle may
also apply to IAT results with even/odd numbers when classified with words/nonwords,
particularly as participants in Kinoshita and Peek-O’Leary’s (2006) study preferred even to
odd numbers at the category level.

Therefore, the aim of the current experiments was to clarify the role of familiarity in
the IAT. Given that familiarity has been suggested to artificially inflate IAT effects, it is
surprising that no studies have experimentally manipulated the familiarity of target
categories to examine their effect on the IAT. Instead, researchers have used pre-existing
categories whose effects may be obscured by confounds such as pleasantness. To
investigate whether familiarity produces salience asymmetry effects or preference effects in
the IAT, it would be helpful to have a measure that could distinguish between IAT effects
based on valence, and those based on salience. One such measure may be the split IAT. If
the split IAT can discriminate between valence differences between flowers and insects
(Experiment 4b) and salience asymmetries between Go/Nogo categories (Experiment 5b),
then it should be able to reveal the underlying source of compatibility in IATs involving
familiar/unfamiliar target categories.

The starting point for an examination of familiarity in the IAT is Brendl et al.’s
(2001) insect/nonword IAT effect. The insect/nonword IAT effect was selected because it
has been claimed to be caused by a preference for familiarity (Brendl et al.), or salience

asymmetries based on familiarity (Rothermund & Wentura, 2001, 2004). A replication of
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the standard insect/nonword IAT effect was conducted in Experiment 6a, and an
insect/nonword split IAT was conducted in Experiment 6b. However, the results of
Experiments 6a-6b may also be influenced by other differences between insects and
nonwords, such as valence and/or meaningfulness. Therefore, I also investigated familiarity
in the IAT more directly by experimentally manipulating the familiarity of novel target
categories in a standard IAT (Experiment 7a), and the split IAT (Experiment 7b). To test
whether the findings of Experiment 7a and 7b can be extended to another set of categories
considered to exhibit salience asymmetries due to familiarity/linguistic markedness, 1
conducted an IAT and split IAT with even and odd number target categories (Experiments
8a and 8b respectively). An independent measure of processing fluency was included for all
the target category pairings to assess whether processing fluency corresponds with patterns

of salience and/or valence effects in the split IAT.

4.1. Experiment 6a

The current study examined whether the insect/nonword IAT effect is due to a
preference for insects over nonwords (as hypothesized by Brendl et al., 2001) or to salience
asymmetries between the target categories (as proposed by Rothermund & Wentura, 2001,
2004). Because the examination of the insect/nonword IAT effect involved using the split
IAT, the basic insect/nonword IAT effect was first replicated using the standard IAT. It was
expected that responses would be faster when insects were classified with pleasant words,
and nonwords were classified with unpleasant words. Insects and nonwords were also
placed in a separate binary classification task to assess whether there were any differences

in processing fluency between the two categories. This data was then used for comparison
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with split IAT effects in Experiment 6b to assess the relationship between processing

fluency and salience asymmetries in the IAT.

4.1.1. Method
Eight participants volunteered for the IAT, and a further 10 participants completed
the separate binary classification task. The method was the same as in Experiment 4a
(standard flower/insect IAT), except that pronounceable nonwords replaced flowers as one
of the target categories. The eight nonword exemplars were krad, rish, hocart, peshuto,
krostoak, telber, mittear, nordaloge. Nonwords were referred to as ‘foreign’ words instead
of nonwords, to avoid nonwords being associated with neutral attributes on the basis of the

category labels both beginning with the letter ‘n’.

4.1.2. Results
Data reduction
One participant met the replacement criterion. Incorrect responses were discarded
from the analysis (5.2% in the IAT, 5.1% in the classification task), as were outliers below
the minimum cutoff (none in both cases), and above the maximum cutoff (1.4% in the IAT,

1.5% in the classification task).

IAT analysis

Figure 4.1 shows that the mean reaction time for the task in which insects were
classified with pleasant attributes and nonwords were classified with unpleasant attributes
was 235ms faster than the reaction time for the task in which the target and attribute

assignment was reversed, F(1,7) = 17.67, p <.01. This replicates Brendl et al.’s (2001)



msect/nonword 1AT effect. There was no difference between the number of errors made in
each condition (1.31 for Insect Pleasant/Nonword Unpleasant vs. 2.00 for Insect
Unpleasant/Nonword Pleasant), F(1,7) = 1.36,/? - .28. This suggests that the AT effect

seen in reaction times was not due to a speed-accuracy trade-off.

1600

Insect Insect
Pleasant/  Unpleasant/
Nonword Nonword

Unpleasant Pleasant

Condition

Figure 4.1. Mean reaction times for the insect/nonword IAT of Experiment 4a. The open
bar represents the condition in which insects were classified with positive attributes, and
nonwords were classified with negative attributes. The filled bar represents the condition
in which insects were classified with negative attributes, and nonwords were classified

with positive attributes. Error bars represent the standard error of the mean.

Processing fluency of the target categories
In the separate binary classification task, insects were responded to more quickly

than nonwords (650ms vs. 706 ms respectively), t(9) = 2.68, p < .05. Equal accuracy in
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both conditions suggests that there was no speed-accuracy trade-off (Meror = 3.70 in both

cases), t<1. This shows that words were processed more fluently than nonwords.

4.2. Experiment 6b

Experiment 6b was conducted to test whether the IAT effect for insects found in
Experiment 6a was due to a preference for insects over nonwords, or to a salience
asymmetry between the two categories. According to Rothermund and Wentura (2001,
2004), the unfamiliar target category of nonwords is more salient than the category of
words. If this is the case, then nonwords should be more easily classified with the salient
categories of pleasant and unpleasant attributes than with neutral attributes in the split IAT.
In contrast, Kinoshita and Peek-O’Leary (2005, 2006) consider that familiar stimuli are
more salient in the IAT. They would predict that insects should be more easily classified
with pleasant and unpleasant attributes than with neutral attributes. The third possibility, as
suggested by Brendl et al. (2001), is that the insect/nonword IAT effect is due to a
preference for insects. If this is the case, then participants should find it easier to classify
insects with pleasant attributes when compared with neutral attributes in the Pleasant IAT,
and with neutral attributes when compared with unpleasant attributes in the Unpleasant

IAT.

4.2.1. Method
The method was the same as in Experiment 4b, except that participants classified
insects and nonwords as the target categories. Thirty-two participants were tested, and the

target stimuli were the same insect and nonwords exemplars as those used in Experiment

6a.
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4.2.2. Results and Discussion
Data reduction
Ten participants were replaced for exceeding the maximum error criterion. Reaction
times associated with incorrect responses (7.6%), outliers below the minimum cutoff (none

in this case), and above the maximum cutoff (0.1%) were rejected from the analyses.

Pleasant IAT

The reaction times in the Pleasant IAT are depicted in the left panel of Figure 4.2.
The open bar shows the reaction times for when insects were classified with pleasant
attributes and nonwords with neutral attributes, and the filled bar shows the reverse
pairings. Responses were faster in the former condition than in the latter condition, F(1,15)
=35.29, p <.001. This result replicates the previous IAT effect for insects observed in
Experiment 6a. In addition, fewer errors were committed when insects were classified with
pleasant attributes and nonwords were classified with neutral attributes (1.69) than in the
other condition (2.53), F(1,15) = 6.36, p < .05. This supports the reaction time data in
showing that responding was easier when insects were classified with pleasant attributes,

and nonwords were classified with neutral attributes.

Unpleasant IAT

The mean reaction times in the Unpleasant IAT are presented in the right panel of
Figure 4.2. Responses were faster when insects shared a key with unpleasant attributes and
nonwords shared a key with neutral attributes (the open bar), than in the condition when the
pairings were reversed (the filled bar), F(1,15) = 44.25, p <.001. Accuracy was equal in the

two IAT classification tasks (Meror = 3.34 for Insect Unpleasant/Nonword Neutral vs. 2.28



for Insect Neutral/Nonword Unpleasant), F(1,15) = 3.17, = .10, suggesting that there was
no speed-accuracy trade-off in the reaction time data. In contrast to the findings of the
previous 1ATs (both Experiment 6a, and the Pleasant IAT in the present experiment), these
data show that insects are more easily classified with the less pleasant (but more salient)

attributes.

Pleasant IAT Unpleasant AT
1600 T
Insect Insect Insect Insect
Pleasant/ Neutral/ Neutral/ Unpleasant/
Nonword Nonword Nonword Nonword
Neutral Pleasant Unpleasant Neutral
Condition

Figure 4.2. Mean reaction times for the insect/nonword split IAT of Experiment 6b. The
open bars represent the conditions in which insects were classified with comparatively
positive attributes, and nonwords were classified with comparatively negative attributes.
The filled bars represent the conditions in which insects were classified with
comparatively negative attributes, and nonwords were classified with comparatively

positive attributes. Error bars represent the standard error of the mean.
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Combined analysis of the Pleasant and Unpleasant IATs

A valence effect was tested by comparing the conditions in which insects were
classified with comparatively positive attributes and nonwords with comparatively negative
attributes, against the conditions in which the combinations were reversed. In Figure 4.2,
the open bars were compared to the filled bars. The difference between these two pairs of
conditions was 10ms, which was not significant (F<1). This analysis suggests that there is
no overall valence effect for either insects or nonwords. Thus, when the Pleasant and the
Unpleasant IATs were combined, insects and nonwords were classified equally quickly
with the more positive and the more negative attributes. A similar pattern of results
occurred in the error data, with the same number of errors made in each pair of conditions
(F<1).

A salience effect was tested by comparing the conditions in which insects were
classified with pleasant or unpleasant attributes and nonwords with neutral attributes (outer
bars), against the conditions in which these combinations were reversed (inner bars). This
resulted in a difference of 275ms between the two pairs of conditions. This was a reliable
salience effect, revealing that insects were more compatible with the more salient attribute
category (pleasant or unpleasant) than the less salient (neutral) category, F(1,30) =77.82, p
< .001. This salience effect was also seen in the error data, with fewer errors occurring
when insects shared a key with the more salient attributes, and nonwords shared a key with
neutral attributes, F(1,30)=7.77, p <.01.

In Experiment 6b, insects were more easily classified with the more salient attribute
categories (pleasant and unpleasant) in the split IAT than were nonwords. This result
supports Rothermund and Wentura’s (2001, 2004) suggestion that the insect/nonword IAT

effect is due to salience asymmetries, not to a preference for insects over nonwords.



109

However, contrary to Rothermund and Wentura’s claim that the unfamiliar category is
more salient, it appears that the familiar insect category is more salient than the nonword
category, as insects were compatible with the more salient attribute categories of pleasant
and unpleasant in the split IAT. Moreover, in the standard IAT of Experiment 6a, insects
were compatible with positive attributes over negative attributes, suggesting that positive
attributes may also be more salient. Thus, these results support Kinoshita and Peek-
O’Leary’s (2005, 2006) proposal that familiar and positive items are more salient in the

IAT.

4.3. Experiment 7a

Experiment 6a investigated the effect of familiarity in the IAT with insect and
nonword target categories. However, Experiment 6a and previous experiments that have
examined this issue used pre-existing target categories that may have confounded
familiarity with other factors such as valence and/or meaningfulness. The simplest and
cleanest way to test for the effects of familiarity would be to use novel stimuli and
categories, and to manipulate familiarity through pre-exposure. This was done in the
present experiment using abstract paintings as the novel stimuli, and hypothetical artists as
the novel categories. From what is known about the mere exposure effect, it is predicted
that the (pre-exposed) familiar items will be compatible with pleasant attributes in the IAT,
and unfamiliar items will be compatible with unpleasant attributes. This effect is also
predicted by the salience asymmetry account, which claims that familiar items are
compatible with pleasant attributes because they are similarly salient. Assuming that
familiar items are processed more fluently than unfamiliar items, this prediction is also

consistent with the results of the previous chapter, in which the more fluently processed
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target category was compatible with pleasant attributes, and the less fluently processed
target category was compatible with unpleasant attributes. Indeed, in the insect/nonword
IAT of Experiment 6a and corresponding split IAT of Experiment 6b, the familiar and more
fluently processed category of insect was compatible with pleasant attributes on the
grounds of salience asymmetries and not valence, according to the split IAT data. To
further test the relationship between processing fluency and IAT effects, a separate binary
classification task involving familiar and unfamiliar paintings was included as the

independent measure of processing fluency.

4.3.1. Method

The method was similar to that of Experiment 4a (standard flower/insect IAT), with
some changes. Sixteen participants volunteered for the IAT, and another 16 participated in
the separate binary classification task. The target categories were named after two
hypothetical artists, ‘Xanthie’ and ‘Quanto’. These names were based on the artist
exemplars ‘Xanthie’ and ‘Quan’ used in the IAT studies of Ashburn-Nardo, Voils, &
Monteith, (2001). The target stimuli were sixteen abstract paintings, half of which were
ostensibly painted by the artist Xanthie, and the other half were ostensibly painted by
Quanto. The Xanthie and Quanto paintings were randomly selected for each participant.
The familiarity of the target stimuli was manipulated by pre-exposing participants to eight
of the target paintings for 128 trials (16 trials of each painting). At the beginning of the pre-
exposure phase, half the participants were informed that they would view paintings by the
artist Xanthie, and half were told that they would view paintings by the artist Quanto. Each
painting was then presented for 1500ms on each trial. The pre-exposed (familiar) and new

(unfamiliar) paintings were then classified in the IAT as Xanthie vs. Quanto paintings. In
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the IAT instructions, participants were told that paintings belonging to the ‘Xanthie’
category were painted by the artist Xanthie, and paintings belonging to the ‘Quanto’,
category were painted by the artist Quanto. Because the paintings from one of the
categories were novel to participants, participants could only correctly classify the stimuli
by discriminating between the paintings they had seen before (e.g. Xanthie’s paintings),
and the paintings they had not seen before (e.g. Quanto’s paintings). To minimize the
possibility that repeated exposure to both Xanthie and Quanto paintings in the target
classification tasks would weaken the familiarity manipulation, each painting was presented
only once in both target classification tasks (Task 1 and Task 4), constituting 16
randomized trials.

The separate binary classification task used to assess the processing fluency of the
target categories was similar to that used in Experiment 4a, with some minor exceptions.
Prior to classifying the Xanthie and Quanto paintings, participants were pre-exposed to
eight paintings 16 times each following the same procedure used in the pre-exposure phase
prior to the IAT. To reduce exposure to the unfamiliar paintings so that the pre-exposure
effects would not be diluted in the binary classification task, the number of classification
trials was halved from 160 to 80, the first 16 of which were practice trials. Each stimulus

was presented 10 times.

4.3.2. Results and Discussion
Data reduction
Two participants met the replacement criterion, one in the IAT, and one in the
binary classification task. The reaction times of erroneous responses were excluded (4.8 %

in the IAT, 3.0% in the classification task), as were those that were less than the minimum
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outlier values (none in both cases), or above the maximum outlier values (0.8% in the IAT,

0.2% in the binary classification task).

IAT analysis

Figure 4.3 illustrates the mean reaction times for the conditions in the IAT. There
was an IAT effect for familiarity (156ms), with responses being faster when familiar
paintings shared a key with pleasant attributes, and unfamiliar paintings shared a key with
unpleasant attributes, than when the target and attribute pairings were reversed, F(1,15) =
6.38, p <.05. A similar pattern occurred in the number of errors for the two conditions,
with fewer errors when familiar paintings were classified with pleasant attributes, and
unfamiliar paintings were classified with unpleasant attributes (2.06), than in the condition
in which the target and attribute pairings were reversed (1.03), F(1,15)=11.74, p <. 01.
This pattern of errors confirms that the IAT effect in reaction times was not due to a speed-

accuracy trade-off.

Processing fluency of the target categories

Responses were faster to familiar paintings than unfamiliar paintings (558ms vs.
583ms respectively), #(15) = 2.42, p <.05. There was no speed-accuracy trade-off, as an
equal number of errors was made in both categories (1.19 for familiar paintings vs. 0.75 for
unfamiliar paintings), #(15) = 1.39, p = .19. These data reveal that familiar (pre-exposed)
paintings were responded to more quickly than unfamiliar paintings.

The IAT result for familiar items may be due to a preference for familiarity, or it
may be due to salience asymmetries. Therefore, Experiment 7b was conducted to test which

of these causes was the source of the effect.
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Figure 4.3. Mean reaction times for the familiar/unfamiliar paintings IAT of Experiment
7a. The open bar represents the condition in which familiar paintings were classified with
pleasant attributes, and unfamiliar paintings were classified with unpleasant attributes.
The filled bar represents the condition in which familiar paintings were classified with
unpleasant attributes, and unfamiliar paintings were classified with pleasant attributes.

Error bars represent the standard error of the mean.

4.4. Experiment 7b
Experiment 7b used a split IAT to investigate whether the IAT effect for familiar
items observed in Experiment 7a was due to valence differences or salience asymmetries
between the target categories. If the familiarity IAT effect shown in Experiment 7a reflects
a preference for the more familiar category, then familiar paintings should be compatible
with the more positive attributes in a split IAT (pleasant in the Pleasant IAT, and neutral in

the Unpleasant 1AT). However, if the familiarity AT effect is due to salience asymmetries.
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then the more salient target category (familiar paintings) should be compatible with the
more salient attribute categories (pleasant in the Pleasant IAT, and unpleasant in the

Unpleasant [IAT).

4.4.1. Method
The method was similar to that of Experiment 4b (flower/insect split IAT), except
that it used the same Xanthie and Quanto stimuli, and the same pre-exposure method as that

used in Experiment 7a. Thirty-two participants took part in the experiment.

4.4.2. Results and Discussion
Data reduction
Seven participants were replaced according to the rejection criterion. Reaction times
were eliminated if they were associated with errors (6.3%), or were below the minimum

cutoff (none in this case), or above the maximum cutoff (1.1%).

Pleasant IAT

The mean reaction times for each of the two conditions in the Pleasant IAT are
presented in the left panel of Figure 4.4. Responses were faster when familiar paintings
were classified with pleasant attributes, and unfamiliar paintings were classified with
neutral attributes (the open bar), than vice versa (the filled bar) F(1,15) = 18.40, p = .001.
Fewer errors were made when familiar paintings and pleasant attributes shared the same
key, and unfamiliar paintings and neutral attributes shared the same key (1.25), than vice
versa (3.03), F(1,15) =23.81, p <.001. This replicates the IAT effect for familiar paintings

found on the standard IAT.
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Figure 4.4. Mean reaction times for the familiar/unfamiliar paintings split IAT of
Experiment 7b. The open bars represent the conditions in which familiar paintings were
classified with comparatively positively attributes, and unfamiliar paintings were classified
with comparatively negative attributes. The filled bars represent the conditions in which
familiar paintings were classified with comparatively negative attributes, and unfamiliar
paintings were classified with comparatively positive attributes. Error bars represent the

standard error of the mean.

Unpleasant IAT

The right panel of Figure 4.4 presents the mean reaction time data for the two IAT
conditions. The open bar shows when familiar paintings were classified with neutral
attributes and unfamiliar paintings with unpleasant attributes, and the filled bar shows when
the target and attribute combinations were reversed. Participants did not differ in their

responses to the two conditions, either in terms of reaction times (F<1), or number of errors
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(2.13 for Familiar Neutral/Unfamiliar Unpleasant vs. 1.75 for Familiar
Unpleasant/Unfamiliar Neutral; F<1). Thus, familiar and unfamiliar paintings were
classified equally easily with unpleasant and neutral attributes. This is quite different from
the results of the previous IATs presented here that used familiar and unfamiliar paintings

as targets (Experiment 7a and the Pleasant IAT in the present experiment).

Combined analysis of the Pleasant and Unpleasant IATs

A valence effect was tested by comparing the reaction times from two pairs of
conditions. In one pair of conditions, familiar paintings were classified with comparatively
positive attributes and unfamiliar paintings were classified with comparatively negative
attributes (the open bars in Figure 4.4). These conditions were compared to the other pair of
conditions in which the target and attribute combinations were reversed (the filled bars in
Figure 4.4). The difference between these pairs of conditions was 165ms (F(1,30) = 10.62,
p <.01), demonstrating a valence effect for familiar paintings over unfamiliar paintings. A
valence effect in the error data indicated greater accuracy when familiar paintings where
paired with the more positive attributes, and unfamiliar paintings were paired with the more
negative attributes, than vice versa, F(1,30) = 6.15, p <.05. This shows that across the two
[ATs, familiar paintings were compatible with the more positive attributes, and unfamiliar
paintings were compatible with the more negative attributes. Thus, it appears that familiar
paintings are more positive than unfamiliar paintings.

A salience effect was examined by comparing the mean reaction time of the
conditions in which familiar paintings were paired with (the more salient) pleasant and
unpleasant attributes and unfamiliar paintings were paired with (the less salient) neutral

attributes, against the conditions in which these pairings were reversed. In Figure 4.4, the
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outer bars were compared to the inner bars. The difference between these pairs of
conditions was 166ms. This difference was significant, F(1,30) = 10.74, p < .01, indicating
that familiar paintings were more easily classified with the more salient attributes overall.
There was also a salience effect for familiar paintings in the error data, with greater
accuracy when familiar paintings where paired with salient attributes, and unfamiliar
paintings were paired with neutral attributes, than vice versa, F(1,30) = 14.45, p < .0l.
These results suggest that familiar paintings are compatible with the more salient attributes,
and, therefore, familiar paintings are more salient than unfamiliar paintings.

The results of Experiment 7b provide evidence that the more fluently processed
familiar items are the more salient target category in the IAT. However, familiar items also
appeared to be preferred to unfamiliar items in the split IAT. Because familiarity is
associated with pleasantness, previous research which has used differentially familiar
categories to detect salience asymmetries may instead have produced effects based on
affective compatibility. Thus, even numbers and words may be compatible with pleasant
attributes (and with each other) because they are preferred, not because there is a salience
asymmetry in the IAT. Alternatively, even numbers and words may be both more salient

and more preferred to odd numbers and nonwords.

4.5. Experiment 8a
The following experiments examined whether categories that that have been used to
investigate salience asymmetries in past IATs actually do exhibit differences in salience,
and whether they may also have valence differences. Kinoshita and Peek-O’Leary (2006)
claim that even and odd numbers produce an IAT effect that is not evaluative, but based on

salience asymmetries due to linguistic markedness and/or familiarity. To test whether
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Kinoshita and Peek-O’Leary are correct in these assumptions, even and odd numbers were
tested for valence effects and salience asymmetries in the split IAT. Prior to placing these
categories in a split AT, I first replicated the basic even/odd number IAT effect of
Kinoshita and Peek-O’Leary (2006, Experiment 1). Even and odd numbers were also
placed in a separate binary classification task to examine whether there were any fluency

asymmetries between the target categories.

4.5.1. Method

The method was similar to Experiment 4a (flower/insect IAT), except for two minor
changes. Twelve participants volunteered for the IAT, and a further 18 participants
performed a separate binary classification task. In both tasks, participants classified even
and odd numbers as the target categories. The even numbers (four, eight, twelve, eighteen,
twenty-two) and odd numbers (five, seven, eleven, thirteen, twenty-one) were the same
stimuli as those used by Kinoshita and Peek-O’Leary (2006), and were matched as closely
as possible to each other on length and word frequency. In the binary classification task,

participants classified even numbers and odd numbers as the target categories.

4.5.2. Results and Discussion
Data reduction
One participant met the replacement criterion for the IAT. The reaction times of
erroneous responses (8.1% in the IAT, 6.1% in the classification task), and those below the
minimum cutoff (none in both tasks), or above the maximum cutoff (1.4% in the IAT, 1.2%

in the classification task) were discarded from the analysis.
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IAT analysis

The mean reaction time scores for the conditions in the combined classification task
are presented in Figure 4.5. The open bar shows the reaction times for when even numbers
were classified with pleasant attributes and odd numbers with unpleasant attributes, and the
filled bar shows reaction times for the reverse target and attribute assignment. There was an
IAT effect for even numbers (458ms), with responses being faster when even numbers
shared a key with pleasant attributes, and odd numbers shared a key with unpleasant
attributes, than vice versa (F£(1,11) = 12.05, p <.01). Responses were also more accurate in
the former condition than the latter condition (Meror = 2.00 vs. 3.17 respectively, F(1,11) =
5.96, p < .01). This replicates the number IAT effect for even numbers found by Kinoshita

and Peek-O’Leary (2006).

Processing fluency of the target categories

In the separate classification task, reaction times to even numbers (636ms) were
slightly faster than to odd numbers (658ms), but this difference was not reliable #(17) =
1.45, p = .17. Slightly more errors were made in response to odd numbers (5.00) than to
even numbers (3.89), but this was not a reliable result, #(17) = 1.76, p = .10. Thus there

were no significant processing fluency differences between even and odd numbers.
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Figure 4.5. Mean reaction times for the even/odd number IAT of Experiment 8a. The open
bar represents the condition in which numbers were classified with pleasant attributes and
odd numbers were classified with unpleasant attributes. The filled bar represents the
condition in which even numbers were classified with unpleasant attributes, and odd
numbers were classified with pleasant attributes. Error bars represent the standard error of

the mean.

4.6. Experiment 8b
Experiment 8a replicated the |AT effect for even numbers first demonstrated by
Kinoshita and Peek-O'Leary (2006). This result may indicate that even numbers are more
positive than odd numbers, and/or that even numbers are more salient than odd numbers.
According to Kinoshita and Peek-O'Leary, even numbers are more salient than odd
numbers, and thus should be compatible with the more salient attribute category in the split

IAT (pleasant in the Pleasant IAT, and unpleasant in the Unpleasant IAT). In contrast, the
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fluency account would predict that there are no salience asymmetries between even and odd
numbers, because even and odd numbers were processed equally fluently on a binary
classification task (Experiment 8a). Based on this reasoning, we would infer that the IAT
effect for even numbers indicates that even numbers are more positive than odd numbers. If
this is the case, then even numbers should be compatible with the more positive attribute

categories in the split IAT.

4.6.1. Method
The method was the same as in Experiment 4b (flower/insect split IAT), except that
32 participants classified the even and odd number stimuli used in Experiment 8a as the

target categories.

4.6.2. Results and Discussion
Data reduction
Ten participants met the replacement criterion in this experiment. The reaction
times of erroneous responses were discarded (5.8%), as were those that were below the

minimum cutoff (none in this experiment), or above the maximum cutoff (1.4%).

Pleasant IAT

The left panel of Figure 4.6 shows the mean reaction time scores for each of the
Pleasant IAT conditions. The previous IAT effect for even numbers in Experiment 8a was
replicated; responses were faster when even numbers shared a key with pleasant attributes
and odd numbers shared a key with neutral attributes (the open bar), than when the target

and attribute combinations were reversed (the filled bar), F(1,15) = 11.36, p <.01. There



was no difference in the number of errors committed in the two IAT conditions (1.56. for
Even Pleasant/ Odd Neutral vs. 1.81. for Even Neutral/Odd Pleasant), F<L This result
supports the idea that the Pleasant AT effect in the reaction time data was not due to a

speed-accuracy trade-off

Pleasant IAT Unpleasant IAT
1600 P
1400 -
iA
S 1200
5
P 000 -
¢ 800 -
600 -
400
Even Even Neutral/ Even Neutral/ Even
Pleasant/ Odd Odd Unpleasant/
Odd Neutral Pleasant Unpleasant Odd Neutral
Condition

Figure 4.6. Mean reaction times for the even/odd number split IAT of Experiment 8b.
The open bars represent the conditions in which even numbers were classified with
comparatively positively attributes, and odd numbers were classified with comparatively
negative attributes. The filled bars represent the conditions in which even numbers were
classified with comparatively negative attributes, and odd numbers were classified with

comparatively positive attributes. Error bars represent the standard error of the mean.

Unpleasant IAT

The mean reaction time data for the two Unpleasant IAT conditions are presented in

the right panel of Figure 4.6. Participants were quicker to classify even numbers with
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neutral attributes, and odd numbers with unpleasant attributes (the open bar), than vice
versa (the filled bar), F(1,15) = 9.10, p <.01. Again, this result replicates the even/odd
number IAT effect of Experiment 8a, suggesting that even numbers are more positive than
odd numbers. There was a trend toward fewer errors being committed when even numbers
shared a key with neutral attributes, and when odd numbers shared a key with unpleasant
attributes (2.28 vs. 1.81 respectively), F(1,15) = 2.74, p = 0.12, indicating that the

corresponding reaction time data was not due to a speed-accuracy trade-off.

Combined analysis of the Pleasant and Unpleasant IATs

A valence effect was tested by comparing the conditions in which even numbers
were classified with comparatively positive attributes and odd numbers with comparatively
negative attributes, against the conditions in which the target and attribute assignments
were reversed (in Figure 4.6, the open bars were compared to the filled bars). The
difference between these two pairs of conditions revealed a valence effect for even numbers
of 180ms (F(1,30) = 19.71, p <.001). This indicates that even numbers were more easily
classified with the more positives attributes, and odd numbers were more easily classified
with the more negative attributes, when both IATs were combined in the split IAT. There
was a trend toward the same effect in the error data, with greater accuracy when even
numbers were classified with the more positive attributes and odd numbers were classified
with the more negative attributes, than in the other condition (¥(1,30) = 3.42, p = .07).

A salience effect was tested by comparing the conditions in which even numbers
were classified with the more salient (pleasant and unpleasant) attributes and odd numbers
with the less salient (neutral) attributes, against the conditions in which these combinations

were reversed. In Figure 4.6, the outer bars were compared with the inner bars. Although
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responses were 55ms faster when even numbers shared a key with the more salient
attributes, this was not a reliable effect, (F(1,30) = 1.83, p =.19). Nor was there an effect in
the error data; an equal number of errors was made in both pairs of conditions (F<1).

There is a slight trend toward a salience effect for even numbers, however there
appears to be a much larger valence effect for even numbers. The lack of a significant
salience effect in the split IAT is consistent with the finding that there was also no fluency
asymmetry between the target categories in Experiment 8a. The valence effect for even
numbers is contrary to Kinoshita and Peek-O’Leary’s (2006) claim that evaluative
differences between even and odd numbers are not responsible for the IAT effect. The
possible reasons for this discrepancy will be discussed in the General Discussion. However,
this valence effect is consistent with Kinoshita and Peek-O’Leary’s (2006, Experiment 1)
finding that the category of even numbers is rated to be more favorable than the category of

odd numbers.

4.7. General Discussion

The purpose of this chapter was to investigate the role of familiarity in the IAT.
This was done by first examining whether the insect/nonword IAT effect (Brendl et al.,
2001) was due to salience asymmetries caused by familiarity, or to preference for the
familiar insect category. Experiment 6a demonstrated that insects were compatible with
pleasant attributes in the IAT, compared with nonwords. In the split IAT of Experiment 6b,
insects were compatible with the more salient attribute categories in the split IAT,
regardless of the valence of the attributes. This suggests that the insect/nonword IAT effect

is due to salience asymmetries, rather than to preference for the more familiar target
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category. However, the results of Experiments 6a and 6b may have been due to pre-existing
differences in valence and/or meaningfulness between insects and nonwords.

To control for pre-existing differences between target categories, Experiments 7a
and 7b explored familiarity in the IAT by experimentally manipulating the familiarity of
novel target categories (familiar/unfamiliar paintings). In Experiment 7a, familiar paintings
were more easily classified with pleasant attributes, and unfamiliar paintings were more
easily classified with unpleasant attributes in the IAT. Familiar paintings were also
responded to more quickly than unfamiliar paintings in a binary classification task,
indicating that the pre-exposure manipulation served to increase the processing fluency of
the familiar paintings. When attribute valence and salience were manipulated independently
in a split IAT (Experiment 7b), familiar paintings were compatible with the more salient
attributes (pleasant and unpleasant), and the more positive attributes (pleasant in the
Pleasant IAT, and neutral in the Unpleasant IAT). Thus, it would appear that the standard
IAT effect seen in Experiment 7a was caused by familiar paintings being more salient, and
more positive than unfamiliar paintings. These data suggest that familiarity can contribute
to IAT effects through both salience asymmetries and valence.

Experiment 8a replicated the number IAT effect of Kinoshita and Peek-O’Leary
(2006), in which even numbers are more easily classified with pleasant attributes, and odd
numbers with unpleasant attributes. Even and odd numbers were responded to equally
quickly on the binary classification task. In a subsequent split IAT (Experiment 8b), even
numbers were compatible with the more positive categories (pleasant in the Pleasant IAT,
and neutral in the Unpleasant IAT), and odd numbers were compatible with the more

negative categories (neutral in the Pleasant IAT, and unpleasant in the Unpleasant IAT).
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This suggests that the previous number [AT effect was largely driven by valence
differences between even and odd numbers.

The finding that even numbers are more positive than odd numbers on the split IAT
is contrary to Kinoshita and Peek-O’Leary’s (2006) assumptions that the even and odd
numbers [AT effect is driven by salience asymmetries rather than valence. The
experimental evidence provided by Kinoshita and Peek-O’Leary (2006, Experiment 4) to
support the assumption that even and odd numbers claim comes from an IAT in which even
and odd numbers were classified with (unpleasant) words and nonwords. This study is very
similar to the Unpleasant IAT of Experiment 8b, in which even and odd numbers were
classified with unpleasant words and neutral words. In Kinoshita and Peek-O’Leary’s
study, even numbers were compatible with (unpleasant) words over nonwords. By contrast,
in the Unpleasant IAT of Experiment 8b, even numbers were compatible with neutral
words over unpleasant words. The discrepancy between the results of Kinoshita and Peek-
O’Leary’s study and the Unpleasant IAT may be due to the different task demands
involved. In Kinoshita and Peek-O’Leary’s study, when unpleasant words and nonwords
are classified as ‘words’ and ‘nonwords’, attention may be drawn to the salience rather than
to the valence of the categories, because word status is the relevant feature. However, in the
split IAT, when ‘unpleasant’ and ‘neutral’ serve as the category labels, participants are
required to encode the valence of the stimuli. Therefore, valence is likely to exert a stronger
influence in the split IAT than in an IAT with word and nonword attributes. Because the
attribute categories in the standard IAT are also defined by valence, any valence differences
between even and odd numbers may also be highlighted by the task demands of the
standard IAT. Thus, although Kinoshita and Peek-O’Leary’s data suggest that there are

salience asymmetries between even and odd numbers, the results of the even/odd number
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split IAT imply that valence differences between even and odd numbers may play a larger
role than salience asymmetries in the even/odd number IAT effect.

It is also of interest to note the discrepancy between the results of the
familiar/unfamiliar painting split and the insect/nonword split IAT. In particular, the former
split IAT showed the familiar painting category to be more positive than the unfamiliar
painting category, whereas the latter split IAT did not reveal any valence differences
between the familiar insect and the unfamiliar nonword categories. The result of the
insect/nonword split IAT may be caused by conflicting valence differences between insects
and nonwords. On the one hand, insects may be preferred to nonwords because they are
more familiar. On the other hand, insects may also be more negative than nonwords on an
associative basis, as suggested by the self-report ratings in Brendl et al.’s (2001) study.
These two opposing effects of valence may have cancelled out each other, resulting in the
absence of a valence effect on the insect/nonword split IAT. Taken together, the results of
the insects/nonword split IAT and the familiar/unfamiliar paintings split IAT suggest that
familiar items are both more salient and positive than unfamiliar items in the IAT.
However, if the familiar category is also more negative than the unfamiliar category (as in
the case of the insect/nonword split IAT), this negativity serves to offset the positivity
caused by familiarity, minimizing any valence effects in the IAT.

A similar explanation is given by Kinoshita and Peek-O’Leary (2006) to explain the
results of their experiments in which flower and insect targets were classified with ‘word’
and ‘nonword’ attributes. In one modified flower/insect IAT, the word category consisted
of neutral words, and in another modified flower/insect IAT, the word category consisted of
unpleasant words. When flowers and insects were classified with (neutral) words and

nonwords, flowers were compatible with words, and insects were compatible with
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nonwords. However, when the same target categories were classified with (unpleasant)
words and nonwords, the IAT effect with flowers/insects disappeared, as flowers and
insects were equally compatible with (unpleasant) words and nonwords. According to
Kinoshita and Peek-O’Leary, these effects may have occurred because the positive category
of flowers was compatible with the familiar category of words on the basis of salience
asymmetries, because the positive and familiar are both salient in the IAT. However, when
the familiar attribute category consisted of unpleasant stimuli, this may have introduced an
additional valence effect that counteracted the effect of salience asymmetries. That is, in the
combined classification condition in which flowers shared a key with (unpleasant) words,
and insects shared a key with nonwords, flowers were still compatible with words on the
basis of salience asymmetries. However, in the combined classification condition in which
flowers shared a key with nonwords, and insects shared a key with (unpleasant) words,
insects were compatible with (unpleasant) words on the basis of shared valence. Kinoshita
and Peek-O’Leary suggest that these two conflicting compatibility effects cancelled out
each other, resulting in the target categories being equally compatible with the unpleasant
(word) and nonword attribute categories in the IAT.

Although Kinoshita and Peek-O’Leary (2006) maintain that there are no valence
differences between words and nonwords in the IAT, their explanation of the modified
flower/insect IAT effect does not rule out the possibility that categories differing in
familiarity also differ in valence. That is, it is not certain whether the compatibility between
flowers and (neutral) words, and between insects and nonwords, is due to salience
asymmetries or valence differences. The valence effect in the familiar/unfamiliar paintings
split IAT (Experiment 7b) implies that categories differing in familiarity also differ in

valence. Therefore, using categories that differ in familiarity to measure salience
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asymmetries may introduce valence-based confounds into an IAT. However, the results of
the insect/nonword split IAT (Experiment 6b), and Kinoshita and Peek-O’Leary’s modified
flower/insect IAT, suggest that it may be possible to counteract these confounds by using
unpleasant exemplars in the familiar category.

What is most interesting about the present data is that in all split IAT experiments
reported in this chapter, categories that differed in processing fluency produced salience
asymmetries in the split IAT. Specifically, the more fluently processed category is
compatible with the more salient attributes in the split [AT (Experiments 6a and 7a). Where
there were no fluency asymmetries between the target categories (even/odd numbers in
Experiment 8a), there was also no effect of salience asymmetries in the corresponding split
IAT (Experiment 8b). These data are consistent with the results of the flower/insect and
Go/Nogo experiments in Chapter 2 (Experiments 4a-6b), and lend further support to the
idea that processing fluency is a reliable predictor of salience asymmetry effects in the IAT.

The split IAT with familiar/unfamiliar paintings (Experiment 7b) demonstrated that
target categories differing in familiarity can produce valence and salience effects in the IAT.
Taken together with the results of the insect/nonword split IAT (Experiment 6b), it appears
that the effects of familiarity can interact with pre-existing differences in valence to
influence IAT effects. However, the results of the even/odd number split IAT (Experiment
8b) suggest that any effects of salience between categories differing in familiarity/linguistic
markedness may also be overshadowed by valence differences between the categories.
Therefore, categories differing in familiarity/linguistic markedness may not always produce
salience asymmetry effects in the IAT. Because familiarity has been suggested to
contaminate IATs evaluating social categories, the next chapter examines whether the

effects of familiarity seen in this chapter may also apply to IATs involving social targets.
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Chapter 5. Social categories in the Implicit Association Test

In the previous chapter, familiarity between target categories (familiar/unfamiliar
paintings in Experiments 7a-7b) was experimentally manipulated to investigate familiarity
in the IAT. In these experiments, it was demonstrated that familiar targets are compatible
with salient attributes in the split IAT (perhaps through differences in processing fluency),
and they are also compatible with the more positive attributes in the split IAT. However,
pre-existing target categories differing in familiarity produced inconsistent results on the
split IAT. In Experiment 6b, insects and nonwords produced only a salience effect on the
split IAT, whereas even and odd numbers produced only a valence effect on the split IAT
(Experiment 8b). The present chapter examines whether the effects of salience and/or
valence also applies to IATs that assess social categories that differ in familiarity. For
instance, Kinoshita and Peek-O’Leary (2005) contend that IAT effects for white people
over black people are caused entirely by salience asymmetries, which are driven by greater
familiarity with the white ingroup. Thus, they claim that there is no attitude underlying the
race IAT. Similarly, Rothermund and Wentura (2001, 2004) claim that salience
asymmetries may inflate the age IAT. They argue that although an IAT effect for the
familiar young category may be based on shared valence, this effect may be further
increased by compatibility between the young category and positive attributes based on
salience asymmetries. These arguments, combined with the findings from Experiments 6a-
7b, suggest that the potential for familiarity to create or mediate IAT effects is the main
problem facing the use of the IAT. This problem threatens to undermine the conclusions of

many of the papers published using the IAT.
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Previous experiments have tried to rule out the contribution of familiarity in the IAT
by controlling for the familiarity of the target exemplars (Rudman et al., 1999; Dasgupta et
al., 2000; Ottaway et al., 2001). For example, as discussed in Chapter 1 (Section 1.5.1),
Dasgupta et al. controlled for familiarity in one race IAT by using novel photographs as
white and black exemplars, and in another race IAT, they matched the familiarity of black
and white exemplar names. Under both circumstances, participants still demonstrated an
IAT effect for white. Nonetheless, as argued by Rothermund and Wentura (2004), and
Kinoshita and Peek-O’Leary (2005), differences in category familiarity may still have
influenced these IAT effects.

To investigate the role of familiarity in IATs involving social categories,
Rothermund and Wentura (2001, 2004) examined whether social targets produce salience
asymmetry effects in the IAT. As discussed in Chapter 4, Rothermund and Wentura (2001,
2004) examined this issue using an age [AT with word and nonword attributes. They found
that young names were compatible with words and old names were compatible with
nonwords. Based on the reasoning that words and nonwords differ in salience but not
valence, this IAT effect led Rothermund and Wentura (2001, 2004) to conclude that
salience asymmetries exist between the young and old categories due to familiarity. The
present experiments extended upon this approach by assessing the contributions of both
salience and valence to IATs involving social targets. This was examined by conducting

standard IATs and split IATs with white/black and young/old target categories.

5.1. Experiments 9a-9b
The current series of experiments was conducted to establish standard race IAT

effects. To begin with, two standard IATs were conducted using white and black target
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categories, one with face stimuli, and another with name stimuli. The processing fluency of
these target stimuli was then assessed using a separate binary classification task. In keeping
with the race IAT effects of Greenwald et al. (1998) and Dasgupta et al. (2000), it was
predicted that there would be an IAT effect for the white category for both face and name
stimuli. Previous cross-race binary classification tasks have demonstrated that white
participants are quicker to classify faces belonging to other races than faces belonging to
their own race (e.g. Levin, 1996; Valentine & Endo, 1992). Levin (1996, 2000) explained
that this effect occurs because people from the majority race encode the race of minority
members as a feature more so than they encode the race of majority members. That is,
people emphasize information specifying race in minority members to a greater extent than
they do in majority members. Thus, when participants classify stimuli according to race, the
necessary information for the task is more readily available when processing minority
members. Based on these findings, it was expected that black faces would be classified
more quickly than white faces in the binary classification task. Because previous studies
have not directly compared the classification of white names against black names, no
specific predictions were made as to whether there would be any processing difference
between these two categories on the binary classification task. Although familiar words are
generally responded to more quickly than unfamiliar words (Balota & Chumbley, 1984;
Whaley, 1978), it may be that like black faces, black names possess a racial feature that

makes them easier to categorize than white names.

5.1.1. Method
The method was the same as in Experiment 4a, with some exceptions. There were 8

participants in the race IAT with faces (Experiment 9a), and 12 participants in the race IAT
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with names (Experiment 9b). The target categories were white and black, and the
participants were all Caucasian. For the race IAT with faces, each target category consisted
of 4 female and 4 male grayscale photographs of people, taken from a face database
compiled by Minear and D.C. Park (2004). All faces exhibited neutral expressions. The
stimuli measured 54mmx74mm, and were presented on a white background. White
exemplars were Caucasian faces, and black exemplars were African American faces. All
these faces were of people between 18-22 years of age, featuring neutral expressions. For
the race IAT with names, the target stimuli were a subset of white and black names taken
from Greenwald et al. (1998). They were eight names typical of European Americans
(Courtney, Emily, Stephanie, Megan, Ryan, Justin, Matthew, Adam) and eight names
typical of African Americans (Jamal, Theo, Leroy, Jerome, Latisha, Shereen, Yvette,
Latoya).

Another set of participants performed a separate binary classification task to assess
the processing fluency of the target categories (18 in the race classification with faces, 22 in
the race classification with names). These tasks were identical to that used in Experiment

4a, except that participants classified white and black as the target categories.

5.1.2. Results and Discussion
Data reduction
Two participants met the criterion for replacement (one in each of the IATs of
Experiments 9a-9b, none in the classification tasks). Incorrect responses were discarded
from the analysis (4.9% in the race IAT with faces, 3.5% in classification task with faces,
8.9% in the race IAT with names, 5.3% in the classification task with names). Reaction

times were also omitted if they were below the minimum cutoff (none in each of the IATs
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and binary classification tasks of Experiments 9a-9b), or above the maximum cutoff (1.4%
in the race IAT with faces, 0.9% in the classification task with faces, 0.9% in the race IAT

with names, 1.6% in the classification task with names).

Experiment 9a: race IAT with faces

IAT analysis. The left panel of Figure 5.1 depicts the mean reaction time scores for
each IAT condition. The open bar shows the condition in which white faces were classified
with pleasant attributes and black faces with unpleasant attributes, and the filled bar shows
the condition in which the target and attribute assignment was reversed. Responses were
faster when white faces shared the same key as pleasant attributes, and black faces shared
the same key as unpleasant attributes, F(1,7) = 12.50, p < .01. This indicated an IAT effect
for white (191ms). There was no difference in the number of errors between the two
conditions (1.25 for White Pleasant/Black Unpleasant vs. 1.88 for White Unpleasant/Black
Pleasant), F(1,7) = 1.02, p = .35, suggesting that the corresponding pattern in reaction times
was not due to a speed-accuracy trade-off.

Processing fluency of the target categories. Black faces elicited faster responses
thanv white faces in the separate binary classification task (536ms vs. 565ms respectively),
1(17) = 3.55, p < .01. Equal accuracy to both types of faces indicated that there was no
speed-accuracy trade-off (Meror = 2.78 for white faces vs. 2.44 for black faces), t<1. This
result replicates Levin’s (1996) finding that white participants are faster to classify black

faces than white faces.
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Figure 5.1. Mean reaction times for the race IATs of Experiment 9a with faces (left
panel) and Experiment 9b with names (right panel). The open bars represent the
conditions in which white stimuli were classified with pleasant attributes, and black
stimuli were classified with unpleasant attributes. The filled bars represent the conditions
in which white stimuli were classified with unpleasant attributes, and black stimuli were

classified with pleasant attributes. Error bars represent the standard error of the mean.

The experiments so far have shown that the fluently processed category is
compatible with pleasant attributes in the IAT based on salience asymmetries. Thus, in
order for salience asymmetries to increase |AT effect sizes, the category that is compatible
with pleasant attributes should also be the more fluently processed target category. Based
on this principle, these data suggest that the race IAT effect with faces was not inflated by
differences in processing fluency between the target categories. This is because the white

category that was compatible with pleasant attributes was less fluently processed than the
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black category. On the basis of salience asymmetries, therefore, white is compatible with

unpleasant attributes.

Experiment 9b: race IAT with names

IAT analysis. The right panel of Figure 5.1 shows the reaction time scores for the
IAT conditions in which white names were classified with pleasant attributes and black
names were classified with unpleasant attributes (the open bar), and vice versa (the filled
bar). Responses were 294ms faster in the former condition, representing an IAT effect for
white names, F(1,11) = 16.63, p <.01. There was no difference in the number of errors
committed in the two conditions (2.58 for White Pleasant/Black Unpleasant vs. 3.13 for
White Unpleasant/Black Pleasant), F<1, which suggests that there was no speed-accuracy
trade-off in the reaction time data.

Processing fluency of the target categories. In the separate classification task, black
names (665ms) were classified more quickly than white names (689ms), #(21) =2.13,p <
.05. There were an equal number of errors in the two conditions (3.41 for black names vs.
4.27 for white names), #(21) = 1.26 , p = .22, which indicates that there was no speed-
accuracy trade-off. This reaction time difference suggests that the race IAT effect with
names was not magnified by the more fluent processing of the white target category.

Comparison of the race IAT with faces and the race IAT with names. A cross-
experimental comparison was conducted to compare the effect sizes between the race IAT
with faces (Experiment 9a) and the race IAT with names (Experiment 9b). Although the
name stimuli produced a numerically larger race IAT effect than the face stimuli (294ms vs

191ms respectively), this difference did not reach significance F(1,18) = 1.09, p = .31.
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Familiar items are often more fluently processed than unfamiliar items. However,
the binary classification tasks with white and black categories (Experiments 9a-9b)
demonstrate that this relationship is not always reliable. In these experiments, the
unfamiliar black category was more fluently processed than the familiar white category. If
salience asymmetries are based on processing fluency, then the more fluently processed
target category (in the context of a classification task, this would be the black category)
would be compatible with the more salient attribute category of pleasant, and the less
fluently processed target category of white would be compatible with the less salient
attribute category of unpleasant. In this case, salience asymmetries could lead the race IAT
effect to underestimate prowhite bias, as the white category would be compatible with
pleasant attributes on the basis of valence, but compatible with unpleasant attributes on the
basis of salience. This prediction is opposite to that made by Rothermund and Wentura
(2001, 2004), and Kinoshita and Peek-O’Leary (2005), who suggest that white should be
compatible with pleasant attributes on the basis of salience asymmetries. To tease apart
these two interpretations of the race IAT effect, the next experiments placed the same race
categories in a split IAT to examine whether the more salient category was the one that was

more fluently processed (black) or more familiar (white).

5.2. Experiments 9¢-9d
The split IAT was used in Experiment 9c-9d to examine the contribution of valence
and salience to the race IAT effects obtained in Experiments 9a-9b. In the binary
classification tasks of Experiments 9a-9b, black faces and names were processed more
quickly that white faces and names respectively. If familiarity is a source of salience

asymmetries (as predicted by Rothermund and Wentura (2001, 2004), and Kinoshita and
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Peek-O’Leary (2005, 2006)), then the familiar target category of white should be
compatible with the more salient attributes (pleasant and unpleasant) in the split IAT.
However, if processing fluency is responsible for salience asymmetry effects, then the more
fluently processed black category should be compatible with the more salient attributes in
the split IAT. The Go/Nogo IAT and Go/Nogo split IAT (Experiments 5a-5b respectively)
showed that fluency is predictive of salience asymmetries in the IAT independently of
familiarity. Based on this finding, I predicted that the more fluently processed categories of
black faces and names should be compatible with the more salient attributes in the split

IAT.

5.2.1. Method
The method was the same as in Experiment 4b, except in the following respects.
There were 32 participants in race split IAT with faces (Experiment 9¢), and 32 participants
in the race split IAT with names (Experiment 9d). All participants were Caucasian.
Participants classified the same target stimuli from Experiments 9a-9b as belonging to the

white and black categories.

5.2.2. Results
Data reduction
Four participants were replaced for exceeding the maximum error criterion (all from
the race split IAT with names). Erroneous reaction times were omitted (5.6% in the race
split IAT with faces, 7.7% in the race split IAT with names), as were those below the
minimum cutoff (none in both race split IATs), and above the maximum cutoff (1.1% in the

race split IAT with faces, 1.0% in the race split IAT with names).
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Experiment 9c: race split IAT with faces

Pleasant IAT. The upper left panel of Figure 5.2 shows the mean reaction times in
the Pleasant IAT, when white faces were classified with pleasant attributes and black faces
with neutral attributes (the open bar), and when the assignment of targets and attributes was
reversed (the filled bar). Contrary to the race IAT effect obtained in Experiment 9a,
participants classified black and white faces equally quickly with pleasant and neutral
attributes, F<1. There was also an equal number of errors in both conditions of the Pleasant
IAT (1.69 for White Pleasant/Black Neutral, vs. 1.78 for White Neutral/Black Pleasant,
F<1). This effect is consistent with the idea that the more fluently processed black faces are
compatible with pleasant attributes based on salience asymmetries, and white names are
compatible with pleasant attributes on affective grounds. Thus, these two competing effects
may have cancelled each other out.

Unpleasant IAT. The mean reaction times in the Unpleasant IAT are shown in the
upper right panel of Figure 5.2. In one condition, white faces were paired with neutral
attributes and black faces with unpleasant attributes (the open bar), in the other condition
the reverse was true (the filled bar). Responses were faster when white faces shared a key
with neutral attributes, and black faces shared a key with unpleasant attributes, than vice
versa, F(1,15) = 8.14, p <.05. Accuracy was equal in both conditions (Meror = 1.59 for
White Neutral/Black Unpleasant vs. 2.06 for White Unpleasant/Black Neutral) F(1,15) =
1.07, p = .32, indicating that the pattern of reaction time data was not due to a speed-
accuracy trade-off. This result replicates the standard race [AT effect for faces found in

Experiment 9a.
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Figure 5.2. Mean reaction times for the race split IATs of Experiment 9c with faces
(upper panels) and Experiment 9d with names (lower panels). The open bars show the
conditions in which white was paired with comparatively positive attributes, and black
was paired with comparatively negative attributes. The filled bars show the conditions in
which white was paired with comparatively negative attributes, and black was paired with

comparatively positive attributes. Error bars show the standard error of the mean.
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Combined analysis of the Pleasant and Unpleasant IATs. A valence effect across
both the Pleasant and Unpleasant IATs was tested by comparing the conditions in which
white faces were paired with comparatively positive attributes and black faces were paired
with comparatively negative attributes, to the conditions in which the target and attribute
pairings were reversed. In the upper panels of Figure 5.2, the open bars were compared to
the filled bars. There was a difference of 99ms, F(1,30) = 7.89, p < .01, indicating that
white faces were compatible with the more positive attributes, and black faces were
compatible with the more negative attributes in the split IAT. This demonstrates a valence
effect for white faces. An equal number of errors were committed in both pairs of
conditions, F(1,30) = 1.09, p = .31.

A salience effect was examined by comparing the conditions in which white faces
were classified with the more salient attributes, and black faces were classified with the less
salient attributes, to the conditions in which the target and attribute assignments were
reversed. In the upper panels of Figure 5.2, the outer bars were compared to the inner bars.
Across both the Pleasant and Unpleasant IATs, black faces were classified 88ms faster with
the more salient attribute category, that is, pleasant and unpleasant attributes, than with
neutral attributes, F(1,30) = 6.19, p <.05. This result demonstrates a salience effect for

black faces. There was no difference in the number of errors in both conditions, F<I1.

Experiment 9d: race split IAT with names

Pleasant IAT. The mean reaction times in the Pleasant IAT are presented in the
lower left panel of Figure 5.2. The open bar shows when white names were classified with
pleasant attributes and black names with neutral attributes, and the filled bar shows when

the target and attribute assignment was reversed. There was no difference in the reaction
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times between these two conditions, F<1. Nor was there a difference in errors between the
conditions (2.44 for White Pleasant/Black Neutral vs. 2.72 for White Neutral/ Black
Pleasant), F<1. This result stands in contrast to the IAT effect for white names obtained in
Experiment 9b. However, it replicates the race Pleasant IAT effect for faces obtained in
Experiment 9c.

Unpleasant IAT. The lower right panel of Figure 5.2 shows the mean reaction times
in the Unpleasant IAT. The open bar represents the condition in which white names shared
a key with neutral attributes and black names shared a key with unpleasant attributes, and
the filled bar represents the condition in which the combinations were reversed. Responses
were faster when white names were paired with neutral attributes, and black names with
unpleasant attributes, than vice versa, F(1,15) = 31.19, p <.001. Participants were also more
accurate in the former condition than the latter condition (Megror = 1.72 vs. 3.03
respectively), F(1,15) = 10.10, p < .01. This pattern of results is in line with the standard
race IAT effect found in Experiment 9b.

Combined analysis of the Pleasant and Unpleasant IAT. A valence effect was tested
by comparing the conditions in which white names shared a key with comparatively
positive attributes and black names shared a key with comparatively negative attributes,
against the conditions in which the target and attribute assignments were reversed. In the
lower panels of Figure 5.2, the open bars were compared to the filled bars. A difference of
197ms between the two pairs of conditions indicated a significant valence effect for white
names, F(1,30) = 16.72, p < .001. This valence effect was also found in the error data;
accuracy was greater when white names were classified with the more positive attributes,

and black names were classified with the more negative attributes, than vice versa, F(1,30)

=9.61,p<.0l.
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A salience effect was examined by comparing the conditions in which white names
were classified with the more salient attributes and black names with the less salient
attributes (the outer bars of the lower panels of Figure 5.2), against the reverse conditions
(the inner bars of the same panels). Responses were 191ms faster when black names were
paired with the more salient attribute category (pleasant/unpleasant), F(1,30) = 15.83, p <
.001, revealing a salience effect for black names. There was also a trend towards greater
accuracy when black names were classified with the more salient attributes, and white

names were classified with neutral attributes, F(1,30) =4.02, p = .054.

5.2.3. Discussion

In both race split IATs there was a valence effect for the white category, and a
salience effect for the black category. Because black stimuli were more fluently processed
than white stimuli on the binary classification task, and were more compatible with salient
attributes in the split IAT, this provides further evidence that processing fluency is a source
of salience asymmetries in the [IAT.

What we know from previous work presented here is that salient categories are
compatible with pleasant attributes in the standard IAT. This can be seen in Experiments
5a-5b with Go/Nogo categories, and Experiments 6a-6b with insect/nonword target
categories. In these experiments, the target that was compatible with salient attributes in the
split IAT (Go/insect), was also compatible with pleasant attributes in the corresponding
standard IAT. The salient target was also the more fluently processed category on a binary
classification task. If we assume that, in general, fluent categories are compatible with
positive attributes on the basis of salience asymmetries, then it could be inferred that the

more fluently processed black category is, to some degree, also compatible with pleasant
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attributes over unpleasant attributes. Thus, we can conceive of the standard race IAT effect
as reflecting a valence effect for white that is countered by a salience effect for black.
However, of course, the compatibility between black and pleasant attributes must be
weaker than the compatibility between white and pleasant attributes, because pleasant
attributes are compatible with white on the standard IAT. This interpretation contradicts
Kinoshita and Peek-O’Leary’s (2005) hypothesis that the race IAT effect is at least partly,
if not entirely, due to salience asymmetries. The next set of experiments examined whether
the effects found with white and black targets could be generalized to IATs involving other
social categories. In this case, young and old target stimuli were used, as Rothermund and
Wentura (2001, 2004) have claimed that the age IAT effect is inflated by salience

asymmetries.

5.3. Experiments 10a-10b
Once again, the aim of these experiments was to examine the effects of salience and
valence in an IAT with social categories. The target categories were young and old people
previously used by Rothermund and Wentura (2001, 2004) to demonstrate salience
asymmetries in the IAT. To begin with, two standard IATs were conducted, one with young
and old faces (Experiment 10a), and another with young and old names (Experiment 10b).
The processing fluency of the target categories was assessed using a separate binary

classification task.

5.3.1. Method
The method followed that of Experiment 4a, with some changes. There were 8

participants in the age IAT with faces, and 8 other participants in the age IAT with names.
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Participants ranged between 17-26 years of age. The target categories were young and old
people. The stimuli for the age IAT with faces were sixteen 54mmx74mm grayscale
photographs taken from the face database compiled by Minear and D.C. Park (2004).
Young exemplars ranged between 18-22 years of age, and old exemplars ranged between
71-82 years of age. There were four males and four females in each target category. All the
faces were Caucasian in appearance, with neutral facial expressions. The stimuli were
presented on a white background. For the age IAT with names, the young stimuli consisted
of eight names that were among the 40 most popular female and male names for babies
born in 1990 (Tiffany, Ashley, Danielle, Megan, Ryan, Kevin, Jordan, Jason) and the old
stimuli consisted of eight names that were among the 40 most popular female and male
names for babies born in 1930 (Beverly, Martha, Florence, Dorothy, Arthur, Harold,
Walter, Clarence). Names were taken from http://www.babynames.com.au/search-
categories-popular.htm.

The separate binary classification task was the same as that in Experiment 4a,
except that participants classified white and black stimuli as the target categories. Ten
participants completed the age classification task with faces, and 18 other participants

completed the age classification task with names.

5.3.2. Results
Data reduction
Two participants met the criterion for replacement (both in the age IAT with
names). Incorrect responses were discarded from the analysis (5.6% in the age IAT with
faces, 4.4% in the classification task with faces, 5.0% in the age IAT with names, 5.2% in

the classification task with names). I also omitted reactions times that were below the
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minimum cutoff (0.1% in the age IAT with faces, 0.6% in the classification task with faces,
0.4% in the age IAT with names, 0.2% in the classification task with names) and above the
maximum cutoff (0.8% in the age IAT with faces, 1.2% in the classification task with faces,

1.7% in the age IAT with names, 1.4% in the classification task with names).

Experiment 10a. age IAT with faces

IAT analysis. The mean reaction times appear in the left hand panel of Figure 5.3. In
one condition, young faces shared a key with pleasant attributes and old faces shared a key
with unpleasant attributes (the open bar), these combinations were reversed in the other
condition (the filled bar). There was a difference of 160ms between these conditions,
revealing an IAT effect in which young faces were compatible with pleasant attributes and
old faces were compatible with unpleasant attributes, F(1,7) = 28.94, p < .001. An equal
number of errors in both conditions suggest that there was no speed-accuracy trade-off in
either condition (4.38 for Young Pleasant/Old Unpleasant vs. 5.12 for Young
Unpleasant/Old Pleasant), F<1. This result replicates the standard age IAT effect.

Processing fluency of the target categories. In the separate classification task,
participants responded to old faces (494ms) more quickly than to young faces (525ms), #9)
=4.01, p <.01. Responses were equally accurate to both types of stimuli (Merror = 3.20 for
old faces vs. 3.40 for young faces), <1, indicating that there was no speed-accuracy trade-

off in the corresponding reaction time data.
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Figure 5.3. Mean reaction times for the age IATs of Experiment 10a with faces and
Experiment 10b with names. The open bars represent the conditions in which young
stimuli were classified with pleasant attributes, and old stimuli were classified with
unpleasant attributes. The filled bars represent the conditions in which young stimuli were
classified with unpleasant attributes, and old stimuli were classified with pleasant

attributes. Error bars represent the standard error of the mean.

Experiment 10b: age IATwith  names

IATanalysis.  The right panel of Figure 5.3 shows the mean reaction times for the
conditions in the combined classification task. In one condition, young names were
classified with pleasant attributes and old names with unpleasant attributes (the open bar),
and in another condition the target and attribute pairings were reversed (the filled bar).
Responses were faster when young names shared a key with pleasant attributes, and old

names shared a key with unpleasant attributes, than vice versa, F(l,7) = \92A,p<  .01. This
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represents an AT effect for young names (378ms). Fewer errors were made in the
condition in which young names were classified with pleasant attributes and old names
with unpleasant attributes (2.25), than vice versa (4.25), F(1,7) 13.18, p < .01. This result
shows that the corresponding pattern in reaction times was not due to a speed-accuracy
trade-off.

Processing fluency of the target categories. In a separate binary classification task,
participants classified young and old names equally quickly (731ms vs. 742ms
respectively), 1<1, and accurately (Merror = 3.56 vs. 3.89 respectively), #<1. This indicates
that there are no processing fluency differences between the two categories.

Comparison of the age IAT with faces and the age IAT with names. A comparison
of the two age IATs revealed that the age IAT with names (Experiment 10b) yielded an
IAT effect of 378ms, which is larger than the IAT effect of 160ms produced by the age IAT
with faces (Experiment 10a), F(1,14) = 5.17, p <.05. There was also a trend toward a
greater IAT effect in errors for the age IAT with names than the age IAT with faces,
F(1,14)=4.51, p =.052, indicating that the difference in IAT sizes in the reaction time

data was not due to a speed-accuracy trade-off.

5.3.3. Discussion
In the age IAT with faces, there was an IAT effect for young, and greater processing
fluency of old. The previous findings suggest that the more fluently processed target
category is compatible with pleasant attributes on the grounds of salience asymmetries
(Experiment 5a-5b with Go/Nogo categories, Experiment 6a-6b with insects/nonwords). If
this finding can be generalized, we can infer that the age IAT effect with faces is not

inflated by the fluency of old. Thus, it appears that the age IAT effect with faces indicates
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that young faces are considered to be more positive than old faces. In fact, the IAT effect
for young may actually be reduced by the greater processing fluency of old faces. This is
because old faces may be compatible with pleasant attributes in terms of salience
asymmetries, which may serve to counteract the valence effect for young faces.

There was also an IAT effect for young names over old names. In the binary
classification task, young and old names were responded to equally fluently. To the extent
that fluency asymmetries correspond with salience asymmetries, this suggests that young
and old names are equally salient. This makes it likely that the age IAT effect obtained with
names will not be influenced by salience asymmetries. In contrast, the age IAT effect with
faces appears to be reduced by the salience of old faces. In support of this hypothesis, the
age IAT effect with names (378ms) was significantly larger than the age IAT effect with
faces (160ms). These results imply that when the preferred target category (e.g. young) is
the one that is classified more slowly (as was the case for young faces), then the size of the
IAT effect is decreased.

The aim of the next experiments was to further confirm the relationship between
fluency and salience in the age IAT. This was done by conducting split IATs using the
same age face and name stimuli, and examining whether fluency asymmetries between
target categories correspond with salience effects. This also allowed me to investigate
whether the difference in effect size between the age IAT for faces and the age IAT for
names may be due to the influence of salience asymmetries in the former IAT but not in the

latter IAT.
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5.4. Experiments 10c-10d

The age IATs of Experiments 10a-10b both demonstrated an IAT effect for young.
Based on this result, in the split IAT we would expect young stimuli to be compatible with
pleasant attributes in the Pleasant IAT and neutral attributes in the Unpleasant IAT. In
addition, because old faces were more fluently processed than young faces, an age split IAT
with faces should produce an overall salience effect for the old category, with old faces
being compatible with pleasant attributes in the Pleasant AT, and unpleasant attributes in
the Unpleasant IAT. In contrast, because young and old names were classified equally
quickly on the binary classification task, there should no salience effect for either of these

categories.

5.4.1. Method
The method was similar to Experiment 4b with flowers and insects, except in the
following respects. There were 32 participants in the age split IAT with faces (Experiment
10c), and 32 participants in the age split IAT with names (Experiment 10d). Participants
ranged from 17-24 years of age. The same young and old target stimuli from Experiments

10a-10b were used.

5.4.2. Results and Discussion
Data reduction
Nine participants met the replacement criterion (all in the age split IAT with
names). Incorrect responses were excluded (5.5% in the age split IAT with faces, 9% in the

age split IAT with names), as were those which were below the minimum cutoff (none in
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the age split IAT with faces, 0.4% in the age split IAT with names), or above the maximum

cutoff (1.4% in the age split IAT with faces, 1.0% in the age split IAT with names).

Experiment 10c: age split IAT with faces

Pleasant IAT. The mean reaction times for the Pleasant IAT are presented in the
upper left panel of Figure 5.4. The open bar shows the condition in which young faces were
paired with pleasant attributes and old faces were paired with neutral attributes, and the
filled bar shows the condition in which the target and attribute pairings were reversed.
Young and old faces were classified equally quickly (F(1,15) =1.05, p =.32) and
accurately (Merror = 1.88 vs. 1.94 respectively, F<I) with pleasant and neutral attributes.
This result differs from the standard age IAT effect, and may have been caused by old
being compatible with pleasant attributes on the grounds of salience (because old was more
fluently processed), and young being compatible with pleasant attributes on the grounds of
valence. In this way, the two effects may have counteracted each other.

Unpleasant IAT. The upper right panel of Figure 5.4 shows the mean reaction times
for the Unpleasant IAT. The open bar shows the condition in which young faces were
classified with neutral attributes and old faces with unpleasant attributes, and the filled bar
shows the condition in which the target and attribute assignment was reversed. Responses
were faster when young faces were classified with neutral attributes and old faces were
classified with unpleasant attributes, than vice versa, F(1,15) =47.47, p <.001. This result
is consistent with the standard age IAT effect. There was also a trend toward fewer errors
when young faces were paired with neutral attributes and old faces were paired with

unpleasant attributes (1.34) than when the category pairings were reversed (1.91), F(1,15) =
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Figure 5.4. Mean reaction times for the age split IATs of Experiment 10c with faces
(upper panels) and Experiment 10d with names (lower panels). The open bars represent
the conditions in which young was paired with comparatively positive attributes, and old
was paired with comparatively negative attributes. The filled bars represent the conditions
in which young was paired with comparatively negative attributes, and old was classified

with paired positive attributes. Error bars represent the standard error of the mean.
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2.08, p = .17. This suggests that the corresponding reaction time data were not caused by a
speed-accuracy trade-off.

Combined analysis of the Pleasant and Unpleasant IATs. An overall valence effect
was examined by comparing the conditions in which young faces were paired with the
comparatively positive attributes, and old faces were paired with the comparatively
negative attributes, against the conditions in which the combinations were reversed. In the
upper panels of Figure 5.4, the open bars were compared to the filled bars. Responses were
144ms faster when young faces were classified with the more positive attributes, and old
faces were classified with the more negative attributes in the split IAT, F(1,30) =25.17, p <
.001. There was no difference in errors between the two pairs of conditions, F(1,30) = 1.25,
p = .27. Taken together, these results demonstrate a valence effect for young faces.

A salience effect was tested by comparing the conditions in which young faces were
classified with the more salient attributes, and old faces with the less salient attributes, to
the conditions in which the target and attribute assignments were reversed. In the upper
panels of Figure 5.4, the outer bars were compared to the inner bars. Reaction times were
97ms faster when old faceé were classified with the more salient attribute category
(pleasant in the Pleasant IAT and unpleasant in the Unpleasant [IAT), F(1,30) =11.52,p <
.01. An equal number of errors were made in both pairs of conditions, F<1. This salience
effect for old faces in the reaction time data is consistent with the finding that old faces
were responded to more quickly than young faces on the binary classification task of

Experiment 10a.
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Experiment 5d: age split IAT with names

Pleasant IAT. The lower left panel of Figure 5.4 shows the mean reaction times for
each of the Pleasant IAT conditions. The open bar shows the condition in which young
names were classified with pleasant attributes and old names were classified with neutral
attributes, and the filled bar shows the condition in which these target and attribute pairings
were reversed. In keeping with the standard age IAT effect, responses were faster when
young names shared a key with pleasant attributes, and old names shared a key with neutral
attributes, than vice versa, F(1,15) = 10.61, p <.01. There was no difference in the number
of errors committed in the two conditions (2.94 for Young Pleasant/Old Neutral vs. 3.06 for
Young Neutral/Old Pleasant, F<1). This result supports the idea that the Pleasant IAT
effect in the reaction time data was not due to a speed-accuracy trade-off

Unpleasant IAT. The mean reaction time data for the two Unpleasant IAT
conditions are presented in the lower right panel of Figure 5.4. The open bar shows the
condition in which young names were classified with neutral attributes and old names with
unpleasant attributes, and the filled bar shows the condition in which the target and attribute
pairings were reversed. Unlike the results of the standard age IAT, participants were
equally quick to classify young and old names with unpleasant and neutral attributes,
F(1,15)=1.02, p = .33. Responses in the two conditions were also equally accurate (Meror
= 2.50 for Young Neutral/Old Unpleasant vs. 3.25 for Young Unpleasant/Old Neutral,
F<1), F(1,15)=1.11,p = .31.

Combined analysis of the Pleasant and Unpleasant IAT. A valence effect was tested
by comparing the conditions in which young names were paired with comparatively
positive attributes, and old names were paired with comparatively negative attributes, to the

conditions in which the combinations were reversed. In the lower panels of Figure 5.4, the
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filled bars were compared to the open bars. There was a difference of 112 ms between the
two pairs of conditions, F(1,30) = 8.43, p < .01, showing that young names were more
easily classified with the more positive attributes, and old names were more easily
classified with the more negative attributes in the split IAT. This indicates a valence effect
for young names. An equal number of errors was made in both pairs of conditions, F(1,30)
=1.04, p=.32.

To test for a salience effect, the conditions in which young names were paired with
the more salient attributes, and old names were paired with the less salient attributes were
compared to the conditions in which the target and attribute assignments were reversed. In
the lower panels of Figure 5.4, the outer bars were compared to the inner bars. Participants
were, on average, 53ms faster to respond when young names shared a key with the more
salient pleasant or unpleasant attributes, compared to when young names shared a key with
neutral attributes. However, this was not a reliable difference, £(1,30) = 1.90, p = .18,
indicating that there was no overall salience effect in the age split IAT with names. Nor was
there any difference in the number of errors between the two pairs of conditions, F<I.

The two age split IATs (faces and names) both produced a valence effect for young,
which is consistent with the IAT effect for young obtained on the standard IAT in
Experiments 10a-10b. Old faces were responded to more quickly than young faces on a
binary classification task, and this resulted in a corresponding salience effect for old faces
in the split IAT. In contrast, young and old names were classified equally quickly on a
binary classification task, and there was no salience effect in the split IAT with names.
These results further support the idea that fluency in a binary classification task predicts

salience asymmetries in the split IAT.
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5.5. General Discussion

This chapter examined the contribution of valence and salience to IAT effects
involving social targets that differed in race or age. In Experiments 9a -9d, it was found that
white stimuli were preferred to black stimuli on the standard and split IAT, but that black
stimuli were processed more fluently in the separate binary classification task. Consistent
with experiments from previous chapters, the more fluently processed category of black
was compatible with the more salient attribute categories in the split IAT (Experiments 9c¢-
9d). When the target categories of young and old people were tested using the same
procedure, young stimuli were preferred to old stimuli on both the standard IAT and the
split IAT (Experiments 10a-10d). However, compatibility between the targets and attributes
also depended on the fluency with which the target categories were classified. Old faces
were more fluently processed than young faces in the binary classification task of
Experiment 10a, producing a salience effect for old faces in Experiment 10c. In contrast,
old and young names were processed equally fluently on the binary classification task in
Experiment 10b, and there was no salience effect in Experiment 10d. A comparison of the
age IAT with faces (Experiment 10a) and the age IAT with names (Experiment 10b)
suggested that when the more fluently processed target category (old faces) is not the
category compatible with positive attributes in the IAT (young faces), this results in a
reduction in the magnitude of the IAT effect; the effects of salience and valence appear to
work against one another. Thus the same target categories (young/old) can produce
difference sized IAT effects depending on the relative fluency with which the stimuli
(faces/names) are processed. More specifically, when the target category that is compatible

with pleasant attributes is also the less fluently processed target category in a binary
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classification task (young faces), a smaller IAT effect is seen compared to when there are
no fluency differences between the target categories.

Rothermund and Wentura (2001, 2004), and Kinoshita and Peek-O’Leary (2005,
2006) proposed that salience asymmetries may artificially inflate IAT effects in which there
is a preference for the more familiar category. Contrary to this, the results of the two race
IATs (Experiments 9a-9b), and the age IAT with faces (Experiment 10a) suggest that often
when the familiar target category (white and young) is positive, salience asymmetries may
actually reduce IAT effects. However, our findings can be reconciled with the reasoning
behind Kinoshita and Peek-O’Leary’s claims. When Kinoshita and Peek-O’Leary argue
that familiarity is a source of salience asymmetries in the race IAT, they assume that
familiar items are more fluently processed. In support of this, they cite evidence of the
“other race effect”, in which people have poorer recognition for faces belonging to other
races compared to faces belonging to their own race (Bothwell, Brigham, & Malpass, 1989;
Chiroro & Valentine, 1995). In contrast, our experiments show that white participants
actually processed black faces more fluently, in that they were quicker to classify black
faces than white faces according to their racial label. This result is consistent with research
showing that white participants classify black faces faster than white faces (Levin, 1996).
Thus Kinoshita and Peek-O’Leary were correct to assume that the more fluent target
category is salient in the IAT, they were simply incorrect about which categories were
likely to be most fluently processed in the [AT. Although our participants were faster to
classify the particular old faces, black faces, and black names used in our experiments,
these effects may not be universally applicable to other populations and with other stimulus
sets of the same categories. Therefore, to establish whether a particular stimulus set is likely

to show a salience asymmetry effect in an IAT, the stimuli should be tested in a split IAT.
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In all the experiments that demonstrated salience effects in the split IAT
(Experiments 9¢-9d and 10c¢), fluency and familiarity were set against each other, so that
the target category that was familiar (white and young) was actually less fluently processed
on a binary classification task than the target category that was unfamiliar (black and old).
The category that was unfamiliar, but more fluently processed, was compatible with the
more salient attributes in the split IAT. This suggests that it is processing fluency, rather
than the familiarity of the target category, that determines the contribution of salience to the
IAT.

The experiments in this chapter support the previous findings in showing that
fluency asymmetries between target categories parallel salience asymmetries, with the more
fluently processed target category being compatible with the more salient pleasant and
unpleasant attributes in the split IAT. A comparison of the standard IATs involving young
and old target categories (Experiments 10a-10b) also suggests that the fluently processed
target category is compatible with positive attributes in the standard IAT on the basis of
salience asymmetries. This interpretation is consistent with previous experiments showing a
similar relationship among processing fluency, standard IAT effects, and split IAT effects
(Experiments 5a-5b with Go/Nogo categories, Experiments 6a-6b with insect/nonwords).
However, there is one effect in the IAT literature that challenges this assumption, known as
the mere acceptance effect. This IAT effect is examined in the next chapter because it is the
only experiment that undermines the idea that salience in the IAT is determined by

processing fluency.
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Chapter 6. Mere acceptance and processing fluency in the Implicit Association Test

The experiments reported thus far have shown a consistent pattern between the
processing fluency of the target categories (as assessed by the separate binary classification
task), and salience asymmetry effects in the split IAT. The data allow us to say three things
about the possible role of salience asymmetries in the IAT. Firstly, if there are no
processing fluency differences between the target categories (e.g. flowers and insects in
Experiment 4a), an IAT effect is less likely to be contaminated by salience asymmetries.
Secondly, if the category that is compatible with pleasant attributes in the IAT (e.g.
familiar paintings in Experiment 7a) is also the more fluently processed target category,
then an IAT effect is likely to be artificially inflated. Thirdly, if the category that is
compatible with unpleasant attributes in the IAT is the more fluently processed target
category (e.g. black faces and names in Experiments 10a and 10b respectively), then this is
likely to decrease the size of the resulting IAT effect.

However, there is one IAT effect in the existing literature that appears to contradict
these principles. This effect stems from the mere acceptance IAT of C.J. Mitchell (2004). In
the mere acceptance IAT, target stimuli are defined according to whether they conform to a
specified rule. In one mere acceptance experiment (C.J. Mitchell, 2004, Experiment 1),
people were presented with the names of objects that belonged to one of two target
categories: Flight or Teeth. Flight objects could fly, but did not have teeth (e.g. airplane);
Teeth objects had teeth, but could not fly (e.g. kitten). With a few minor exceptions, the
stimuli used were identical to the Flight and Teeth stimuli of the Go/Nogo categories in
Experiments 5a-5b. Half the people classified target items as conforming to the Flight/No

Flight rule (i.e. whether it is an object that flies or not), and half the people classified the
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same items as conforming to the Teeth/No Teeth rule (i.e. whether it is an object that has
teeth or not). The category that conforms to the rule will be hereafter referred to as the
‘Accept’ category, and the category that does not conform to the rule will be referred to as
the ‘Reject’ category. It was found that the Accept category was more easily classified with
pleasant than unpleasant attributes in the IAT. The mere acceptance effect cannot be due to
the pleasantness of the target stimuli themselves, because the Flight/Teeth items are
counterbalanced between the Accept and Reject categories, so that the Accept/Reject
conditions feature both Flight and Teeth stimuli. Thus, mere acceptance can create apparent
preference on the IAT between categories that are comparable in pleasantness.

C.J. Mitchell (2004) proposed a range of possible mechanisms for the mere
acceptance effect, including affective or semantic associations between the target and and
attribute categories, or non-associative factors such as salience asymmetries. He suggested
that participants may have preferred Accept items to Reject items because they found the
act of accepting a category to be more pleasant than rejecting it. There may also be a
semantic association between ‘Accept’ and ‘pleasant’, and between ‘Reject’ and
‘unpleasant’, with participants finding it easier to classify the two categories that have a
similar meaning together.

A non-associative explanation of the mere acceptance effect is based on the salience
asymmetry account (Rothermund & Wentura, 2001, 2004). In the mere acceptance IAT,
participants were required to classify target stimuli based on whether they obeyed a
particular rule, i.e. as belonging to the categories Flight/No Flight, or Teeth/No Teeth. This
strategy would have focused their attention on the rule-conforming ‘Accept’ category,
creating a salience asymmetry between the Accept and Reject categories. Thus, the Accept

category may have been compatible with positive attributes because they were similarly
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salient compared to the Reject category and negative attributes. Under these circumstances,
Accept items are likely to be more fluently processed than Reject items because they
receive greater attention. If this is indeed the case, then the mere acceptance effect is
consistent with a fluency account of salience asymmetries.

The particular mere acceptance effect that is problematic for a processing fluency
account of salience asymmetries is one in which C.J. Mitchell (2004, Experiment 2)
manipulated the relative processing fluency of the Accept and Reject categories. C.J.
Mitchell created two target categories using stimuli that consisted of numbers arranged in
three rows of two digits (see Figure 6.1). Half the stimuli had a pair of identical two-digit
numbers, such that two rows of the numbers matched (Row Same stimuli, presented on the
left-hand side of Figure 6.1). The remaining stimuli had three different digits repeated in
each column, so that there were matching numbers in each column (Column Same stimuli,
presented on the right-hand side of Figure 6.1). The two categories of stimuli were mutually
exclusive, so that the Row Same stimuli did not have matching numbers in each column,
and the Column Same stimuli did not have any matching rows. Participants in the Row
condition classified the stimuli according to whether they had matching rows (Row Same)
or not (Row Different), making Row Same the Accept category, and Row Different the
Reject category. Participants in the Column condition classified the stimuli according to
whether they had matching columns (Column Same) or not (Column Different), making
Column Same the Accept category, and Row Different the Reject category. Therefore, the
design of the Row/Column mere acceptance IAT was similar to the mere acceptance IAT

with Flight/Teeth categories.
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Example Row Same stimulus: Example Column Same stimulus:
32 11
32 42
12 24

Figure 6.1. Examples of the stimuli used in the mere acceptance experiment of C.J.

Mitchell (2004, Experiment 2).

Same response in the Row condition, participants would only have to detect a single
match. With reference to the Row Same stimulus in Figure 6.1., participants need only
detect a match between the first two rows. However, to make a Column Same response in
the Column condition, participants would have to match all aspects of the stimulus, that is,
all three numbers in each column must match. With reference to the Column Same stimulus
in Figure 6.1., participants must compare all the numbers in the first column to all the
numbers in the second column. A Column Different decision is simpler, it only requires a
single mismatch to be detected. In support of this principle, participants responded to Row
Same stimuli more quickly than to Row Different stimuli in the IAT, but were slower at
responding to Column Same than to Column Different stimuli. That is, the Accept response
was more fluent in the Row condition, but less fluent in the Column condition. Despite
these fluency differences, there was a mere acceptance effect in both the Row and Column
conditions. In fact, the mere accept effect was /arger in the Column condition than the Row
condition. This pattern of results is quite at odds with findings from all the previous studies
presented here, showing that the more fluently processed category is compatible with
pleasant attributes on the basis of salience asymmetries. Instead we see that in the Column
condition, the fluently classified category of Column Different was actually compatible

with unpleasant attributes in the standard IAT.
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If it is assumed that the mere acceptance effect is due to salience asymmetries, then
the mere acceptance effect with Row/Column stimuli challenges the hypothesis that the
more fluently processed target category is compatible with pleasant attributes on the
grounds of salience asymmetries. Therefore, further research is needed to investigate the
causes of this apparent discrepancy. To address this issue, the first step was to examine
whether the basic mere acceptance effect is caused by valence differences and/or salience
asymmetries. This was done by conducting a mere acceptance IAT, split AT, and separate
binary classification task using Flight/Teeth categories. The same tasks were then applied
to the mere acceptance IAT with Row Same and Column Same categories, in which the

fluency of the Accept and Reject categories was manipulated.

6.1. Experiment 11a
In preparation for investigating whether the mere acceptance effect is due to valence
or salience, I first replicated the mere acceptance effect of C.J. Mitchell (2004, Experiment
1). A standard IAT was conducted in which the categories of Flight (vs. No Flight), and
Teeth (vs. No Teeth) were classified with pleasant and unpleasant attributes. Following the
results of C.J. Mitchell (2004), I predicted that there would be a mere acceptance effect in
which the Accept category would be compatible with pleasant attributes, and the Reject

category would be compatible with unpleasant attributes.

6.1.1. Method
The method was similar to that of Experiment 4a, with some modifications. Sixteen
participants took part in the mere acceptance IAT, and a further 16 completed a separate

binary classification task. Participants classified the same Flight and Teeth stimuli used in
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Experiment 5a. They were randomly assigned to either the Flight or Teeth condition. In the
Flight condition, target stimuli were classified as belonging to the Flight/No Flight
categories, making Flight the Accept category and Teeth the Reject category. The
remaining participants in the Teeth condition classified the same stimuli as belonging to the
Teeth/No Teeth categories, thereby making Teeth the Accept category and Flight the Reject

category.

6.1.2. Results and Discussion
Data reduction
Three participants were replaced in the in the IAT for exceeding the maximum
number of errors allowed; there were none in the binary classification task who met this
criterion. Incorrect responses were discarded from the analysis (7.1% in thé IAT, 5.6% in
the classification task), as were outliers that were below the minimum cutoff (none in the
IAT nor the classification task), or above the maximum cutoff (0.9% in the IAT, 1.1% in

the classification task).

IAT analysis

The between groups factor of the category (Flight/Teeth) assigned to the Accept
condition did not interact with the comparison of interest, F<1, and so the data were
averaged across both conditions. The mean reaction times are shown in Figure 6.2.
Responses were faster when Accept stimuli shared a key with pleasant attributes and
Reject stimuli shared a key with unpleasant attributes, compared to the condition in which
the target and attribute pairings were reversed. There was a difference of 487ms between

these conditions, indicating a mere acceptance effect, F(1,15) = 15.25, p = .001. This



replicates the mere acceptance effect obtained by C.J. Mitchell (2004). Equal error rates
in both conditions (Menor = 1.85 for Accept Pleasant/Reject Unpleasant, vs. 2.69 for

Accept Unpleasant/Reject Pleasant) suggests that there was no speed-accuracy trade-off,

F{\\5) =2A%p= AA.
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Figure 6.2. Mean reaction times for the mere acceptance |AT of Experiment 1 la. The open
bar represents the condition in which Accept (Flight/Teeth) was classified with pleasant
attributes, and Reject (No Flight/No Teeth) was classified with unpleasant attributes. The
filled bar represents the condition in which Accept was classified with unpleasant

attributes, and Reject was classified with pleasant attributes. Error bars represent the

standard error of the mean.

Processing fluency of the target categories
The between groups factor of the category (Flight/Teeth) assigned to the Accept

condition did not interact with the comparison of interest (F<1 for the reaction time data,
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and F(1,10) = 1.04, p = .33 for the error data), and so the following analyses were averaged
across both conditions. When the reaction times to Accept and Reject stimuli in the
classification task were compared, participants responded to Accept stimuli (680ms) more
quickly than to Reject stimuli (728ms), #(11) = 4.27, p = .001. Responses to both categories
were equally accurate (Meror = 4.67 vs. 3.33 respectively for Accept and Reject), <1,
implying that there was no speed-accuracy trade-off in the corresponding reaction time
data. These data show that Accept stimuli were more fluently processed than Reject stimuli.
In light of the previous experiments, we would expect there to be a salience effect for the

more fluently processed Accept category in a mere acceptance split [AT.

6.2. Experiment 11b

Experiment 11b was conducted to test whether the mere acceptance effect obtained
in Experiment 11a was due to the Accept category being more positive than the Reject
category, or due to the Accept category being more salient than the Reject category. If the
mere acceptance effect reflects an affective/semantic association with the Accept category,
then Accept should be compatible with the more positive attributes in the split IAT (i.e.
pleasant attributes over neutral attributes in the Pleasant IAT, and neutral attributes over
unpleasant attributes in the Unpleasant IAT). However, if the mere acceptance effect is due
to salience asymmetries, then the Accept category should be compatible with the more
salient attributes, that is, pleasant attributes in the Pleasant IAT, and unpleasant attributes in
the Unpleasant IAT.

6.2.1. Method
The method followed that of Experiment 4b, except that 32 participants classified

the Flight and Teeth stimuli from Experiment 5a into either Flight/No Flight categories



167

(Flight condition), or Teeth/No Teeth categories (Teeth condition). Participants were

randomly allocated to either the Flight or Teeth condition.

6.2.2. Results
Data reduction
No participants met the criterion for replacement in the split IAT. I omitted
erroneous responses (9.0%), and outliers that were below the minimum cutoff (0.2%) or

those that were above the maximum cutoff (1.3 %).

Pleasant IAT

The mean reaction times for each Pleasant IAT condition are illustrated in the left
panel of Figure 6.3. The open bar indicates the condition in which Accept stimuli shared a
key with pleasant attributes and Reject stimuli shared a key with neutral attributes, and the
filled bar shows the condition with the reverse target and attribute assignment. Because the
category (Flight/Teeth) assigned to the Accept condition interacted with the contrast of
interest for the error data (F(1,14) = 5.83, p < .05), the data (both reaction times and
errors) were analyzed with the Accept category assignment (Flight/Teeth) as a between
groups factor.

Overall, responses were faster when Accept stimuli were classified with pleasant
attributes, and Reject stimuli were classified with neutral attributes, F(1,14) =34.32, p <
.001, than vice versa. There was a trend toward this effect being greater when Teeth was
assigned as the Accept category, than when Flight was assigned as the Accept category,

(F(1,14) = 4.28, p = .06). An analysis of simple effects showed a mere acceptance effect



for both the Flight (F(1,7) = 5.67, p <.05) and Teeth (F(l,7) = 42.87, p <.001)

conditions.
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Figure 6.3. Mean reaction times for the mere acceptance split IAT of Experiment lib. The
open bars represent the conditions in which Accept (Flight/Teeth) was classified with
comparatively positive attributes, and Reject (No Flight/ No Teeth) was classified with
comparatively negative attributes. The filled bars represent the conditions in which Accept
was classified with comparatively negative attributes, and Reject was classified with

comparatively positive attributes. Error bars represent the standard error of the mean.

There were also fewer errors when Accept stimuli were paired with pleasant
attributes and Reject stimuli were paired with unpleasant attributes (1.56), compared to the
other condition (4.00), F(I,14) = 30.68, p < .001. This suggests that the corresponding
pattern of reaction times was not due to a speed-accuracy trade-off When the interaction

between the error rate and the Accept category was analyzed in terms of simple effects, the
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analysis revealed a significant IAT effect when Teeth was the Accept category (F(1,7) =
31.18, p <.05), but not when Flight was the Accept category (F(1,7) = 4.95, p =.06).
Thus, the between-groups results in the error data are in the same direction as the between-
groups results in the reaction time data. Overall, although the effect was stronger in one
condition (when Teeth was Accept), the Pleasant IAT effect for the Accept category

replicates the mere acceptance effect on the standard IAT.

Unpleasant IAT

The right panel of Figure 6.3 shows the mean reaction times for the two
Unpleasant IAT conditions. The open bar shows when Accept stimuli were classified
with neutral attributes and Reject stimuli with unpleasant attributes, the filled bar shows
when the target and attribute pairings were reversed. The between groups factor of the
category (Flight/Teeth) assigned to the Accept condition did not interact with the
comparison of interest (F<1 for both the reaction time and error data), allowing the data
to be combined across both conditions. Responses were faster when Accept stimuli were
classified with unpleasant attributes and Reject stimuli were classified with neutral
attributes, than vice versa, F(1,15) = 17.08, p =.001. Fewer errors were made when
Accept stimuli were paired with unpleasant attributes and Reject stimuli were paired with
neutral attributes (2.63), compared to the other condition (3.38), but this was not a
reliable difference, F(1,15) = 2.46, p = .14. Nonetheless, this trend in accuracy does
suggest that the corresponding reaction time data was not caused by a speed-accuracy
trade-off. Unlike the results of the standard mere acceptance IAT, and the mere
acceptance Pleasant IAT, these findings show that the Accept category is compatible with

the less positive, but more salient, attribute category.
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Combined analysis of the Pleasant and Unpleasant IATs

An analysis with the category (Flight/Teeth) assigned to the Accept condition as a
between groups factor did not interact with any the contrasts of interest. The interaction
with the valence effect was F(1,28) = 3.80, p = .06 for the reaction time data, and F(1,28) =
2.57, p = .12 for the error data. The interaction with the salience effect was F(1,28) = 1.69,
p = .20 for the reaction time data, and F(1,28) =2.57, p = .12 for the error data. Therefore,
the data were combined across groups for the following analysis. A valence effect was
tested by comparing the conditions in which Accept was paired with the relatively positive
attributes, and Reject with the relatively negative attributes (the open bars in Figure 6.3), to
the conditions in which the target and attribute combinations were reversed (the filled bars
in Figure 6.3). The difference between these conditions was 139ms. Although Accept was
more quickly classified with the more positive attributes, and Reject with the more negative
attributes, this difference did not quite reach significance, F(1,30) = 3.95, p = .06.
However, there was a significant valence effect in the error data; fewer errors were
committed when Accept was classified with the more positive attributes, and Reject was
classified with the more negative attributes across the Pleasant and Unpleasant IATs,
F(1,30)=5.87, p <.05.

A salience effect was tested by comparing the conditions in which Accept was
classified with the more salient attributes (pleasant and unpleasant), and Reject with the less
salient attributes (neutral), against the remaining conditions in the split IAT. In Figure 6.3,
the outer bars were compared with the inner bars. Reaction times were 470ms faster when
Reject stimuli were classified with the more salient attribute category (pleasant in the
Pleasant IAT and unpleasant in the Unpleasant IAT). This difference indicates a salience

effect for Accept stimuli, F(1,30) =45.11, p <.0001. The same analysis of the error data
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revealed a similar salience effect, with fewer errors when Accept was classified with
pleasant/unpleasant attributes and Reject with neutral attributes, than vice versa, £(1,30) =

20.94, p < .001.

6.2.3. Discussion

The results of Experiment 11b suggest that the mere acceptance effect is caused by
salience asymmetries between the target categories. The Accept category is more salient
than the Reject category, because it was compatible with the more salient attribute category
(pleasant and unpleasant) in the split IAT, regardless of the valence of that attribute. In the
error data, Accept items were more accurately classified with the more positive attributes
over the more negative attributes, implying that participants also found Accept to be more
positive than Reject.

The Accept category was also more fluently processed than the Reject category in
Experiment 11a. This result is likely to have been caused by participants focusing on the
Accept category. However, it is not always the case that Accept stimuli are responded to
more quickly than Reject stimuli. As discussed in the introduction of the present chapter,
C.J. Mitchell (2004, Experiment 2) used the number stimuli presented in Figure 6.1 to
demonstrated that mere acceptance effects occur even when the Accept response is more
difficult to make than the Reject response. In fact, there was a larger mere acceptance effect
for the Accept category that was processed Jess quickly, which contradicts the fluency
account of salience asymmetries. Therefore, to clarify the reasons for this discrepancy, the
following experiments were conducted to examine the contribution of valence and salience

to this mere acceptance effect.
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6.3. Experiment 12a

The present experiments investigated how processing fluency influences the mere
acceptance effect. This was done by adopting the categories used by C.J. Mitchell (2004,
Experiment 2) to manipulate the processing fluency of the Accept and Reject categories:
Row Same/Row Different, and Column Same/Column Different. C.J. Mitchell (2004) also
showed that Accept responses were faster (i.e. more fluent) than Reject responses when
participants classified stimuli as belonging to the Row Same/Row Different category, but
were slower when stimuli were classified as belonging to the Column Same/Column
Different category. This effect was demonstrated in the IAT combined classification trials
of C.J. Mitchell’s study. Responses were faster to Row Same than to Row Different when
they were classified with pleasant and unpleasant attributes, and faster to Column Different
than Column Same when they were classified with the same attributes. However, C.J.
Mitchell did not use a separate measure to evaluate processing speed. Therefore, to verify
the fluency asymmetries between the Row and Column categories, I used a separate binary

classification task as an independent measure of processing fluency.

6.3.1. Method
The method was similar to Experiment 4a, except that 16 participants classified the
number stimuli in Figure 6.1 as belonging to either the Row Same/Row Different
categories (Row condition), or Column Same/Column Different categories (Column
condition) in the IAT. There were 8 participants in each condition. The number stimuli are
presented in Appendix A. In the Row condition, participants were informed that each
stimulus consisted of three rows of 2-digit numbers. If two of the 2-digit numbers were the

same, then the stimulus belonged to the Row Same (Accept) category. However, if none of
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the 2-digit numbers matched, then the stimulus belonged to the Row Different (Reject)
category. The Column condition consisted of the same number stimuli, except that
participants were informed that each stimulus was made up of 2 columns of 3 single-digit
numbers. A stimulus belonged to the Column Same category if each of the three numbers in
the first column also appeared in the second column, but presented in a different order. If
the numbers in the first column did not match the numbers in the second column, then the
stimulus belonged to the Column Different category.

There were 20 participants who performed binary classification task. Ten
participants classified the same target stimuli as belonging to the Row Same/Row Different
categories. The remaining participants classified the same target stimuli as belonging to the

Column Same/Column Different categories.

6.3.2. Results
Data reduction
Two participants were replaced in the IAT due to programming error. Two other
participants were replaced according to the maximum error criterion (one in the IAT, and
one in the binary classification task). The reaction times of erroneous responses (5.5% in
the IAT, and 5.3% in the classification task), and outliers that were below the minimum
cutoff (none in the IAT and classification task), or that were above the maximum cutoff

(0.01% in the both the IAT and classification task) were excluded from the analysis.

IAT analysis
Row condition. The left panel of Figure 6.4 shows the mean reaction time scores for

the combined classification conditions. The open bar indicates the condition in which Row
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Same was classified with pleasant attributes and Row Different with unpleasant attributes,
and the filled bar shows the condition in which the target and attribute assignment was
reversed. An IAT effect for Row Same (204ms) was characterized by responses being
faster when Row Same shared a response key with pleasant attributes, and Row Different
shared a key with unpleasant attributes, F(1,7) = 10.18, p < .05, than vice versa. The same
number of errors was made in both conditions (1.69 for Row Same Pleasant/Row Different
Unpleasant vs. 2.25 for Row Same Unpleasant/Row Different Pleasant), F<1, indicating
that the corresponding pattern in reaction times was not due to a speed-accuracy trade-off.

Column condition. The mean reaction time scores for the combined classification
conditions are presented in the right panel of Figure 6.4. The open bar represents the
condition in which Column Same was classified with pleasant attributes and Column
Different with unpleasant attributes, and the filled bar represents the condition in which the
target and attribute pairings were reversed. Responses were 573ms faster in the former
condition than the latter condition, indicating an IAT effect for Column Same, F(1,7) =
14.79, p < .01. The same number of errors was made in both conditions (1.88 for Column
Same Pleasant/Column Different Unpleasant vs. 1.19 for Column Same
Unpleasant/Column Different Pleasant), F(1,7) = 1.43, p = .27.

Comparison of the Row and Column conditions. A comparison was made of the
IAT effect sizes for the two different mere acceptance conditions (Row vs. Column). An
interaction effect showed that the mere acceptance effect in the Column condition was
significantly larger than in the Row condition, F(1,14) = 5.18, p <.05. The same number of
errors occurred in both mere acceptance conditions, F(1,14) = 2.03, p = .18, indicating that

there was no speed-accuracy trade-off.
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Figure 6.4. Mean reaction times for the Row/Column mere acceptance 1AT of
Experiment 12a. The left panel shows the condition in which target stimuli were
classified according to the Row Same rule, and the right panel shows the condition in
which target stimuli were classified according to the Column Same rule. The open bars
represent the conditions in which Accept (Row Same/Column Same) was classified with
pleasant attributes, and Reject (Row Different/Column Different) was classified with
unpleasant attributes. The filled bars represent the conditions in which the target and

attribute combinations were reversed. Error bars represent the standard error of the mean.

Processing fluency of the target categories

Row condition. Row Same stimuli (675ms) were responded to more quickly than
Row Different stimuli (893ms), #/9) = 5M,p<  .001. Equal accuracy in both conditions
(Merror = 2.00 for Row Same vs. 2.10 for Row Different) suggests that there was no speed-

accuracy trade-off in the reaction time data ("<1).
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Column condition. Column Same stimuli (1367ms) were responded to more slowly
than Column Different stimuli (1151ms), #(9) = 4.96, p < .001. Equal error rates in both
categories again shows that there was no speed-accuracy trade-off (Merror = 6.10 for
Column Same vs. 5.00 for Row Same, ¢ <1). This means that across both the Row and
Column conditions, the same stimulus set (i.e. Row Same/Column Different) was

responded to more quickly than the other stimulus set (i.e. Row Different/Column Same).

6.3.3. Discussion

The mere acceptance effects with Row Same and Column Same stimuli replicate the
results obtained by C.J. Mitchell (2004, Experiment 2). The binary classification task
showed that when participants classified the target stimuli in the Row condition, responses
were faster to the Accept category (Row Same) than to the Reject category (Row
Different). However, when the target stimuli were classified in the Column condition, the
Reject category (Column Different) was processed more quickly than the Accept category
(Column Same). When the two different category pairs were placed in an IAT, there was a
larger mere acceptance effect when participants performed the task according to the
Column Same rule than the Row Same rule. In this instance, the /ess fluently processed
category (Column Same), showed greater compatibility with pleasant attributes, and the
more fluently processed category (Column Different) showed greater compatibility with
unpleasant attributes, compared to the Row condition. This data pattern appears to
contradict previous results showing that the more fluently processed target category is
compatible with pleasant attributes over unpleasant attributes in the IAT. However, there

may be valence-related processes underlying the two mere acceptance effects. Therefore,
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the next experiment examined the contribution of salience and valence to the Row and

Column mere acceptance effects.

6.4. Experiment 12b

To investigate the role of salience and valence in the Row/Column mere acceptance
effect, a split IAT was conducted that followed the Row Same rule, and another split IAT
was conducted that followed the Column Same rule. Experiment 12a demonstrated that the
Column mere acceptance effect is larger than the Row mere acceptance effect. If this
difference is caused by salience asymmetries, then we would expect the Column split IAT
to show a larger salience effect than the Row split IAT. However, if valence-based factors
are responsible for the difference between the two IAT effects, then the Column split IAT

should show a larger valence effect than the Row split IAT.

6.4.1. Method
The method was the same as the IAT in Experiment 4b, except in the following
respects. Forty-eight participant volunteered for the experiment. Twenty-four participants
were assigned to the Row condition, where they classified Row Same/Different target
categories. The remaining participants were assigned to the Column condition, where they
classified Column Same/Different target categories. Within each of these conditions, half
the participants performed a Pleasant IAT, and the other half performed an Unpleasant IAT.

The target stimuli were the same as those used in Experiment 12a.
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6.4.2. Results
Data reduction
Five participants met the replacement criterion for errors. Reaction times to
erroneous responses were excluded (6.20%), as were outliers that were below the minimum

cutoff (none in this case), or above the maximum cutoff (0.8%).

Row split IAT

Pleasant IAT. The upper left panel of Figure 6.5 shows the mean reaction times for
the Pleasant IAT. The open bar indicates the condition in which Row Same was classified
with pleasant attributes and Row Different was classified with neutral attributes, and the
filled bar shows the condition with the reverse target and attribute pairings. Responses were
faster when Row Same shared a key with pleasant attributes and Row Different shared a
key with neutral attributes, F(1,11) =22.22, p <.01. An IAT effect was also evident in the
error data; responses were more accurate when Row Same was classified with pleasant
attributes, and Row Different was classified with neutral attributes (1.67), than vice versa
(2.79), F(1,11) = 12.79, p < .01. This result replicates the mere acceptance effect in
Experiment 11a.

Unpleasant IAT. The mean reaction times are presented in the upper right panel of
Figure 6.5. Participants were quicker to classify Row Same with unpleasant attributes, and
Row Different with neutral attributes (the filled bar), than vice versa (the open bar), F(1,11)
= 5.23, p <.05. There was a trend towards greater accuracy when Row Same was paired
with unpleasant attributes and Row Different with neutral attributes (Meror = 1.33), than in
the condition in which the target and attribute combinations were reversed (Meyror = 2.21),

F(1,11) =3.60, p =.08. This suggests that there was no speed-accuracy trade-off in the
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reaction time data. Contrary to the standard mere acceptance effect in Experiment 11a, this
demonstrates that Row same is compatible with the more salient, but less positive, attribute
category.

Combined analysis of the Pleasant and Unpleasant IATs. An overall valence effect
was tested by comparing the conditions in which Row Same was classified with the more
positive attributes, and Row Different with the more negative attributes, the conditions in
which the target and attribute pairings were reversed (in the upper panels of Figure 6.5, the
open bars were compared to the filled bars). There was some suggestion of a valence effect
for the Row Same category. Participants responded 72ms more quickly when Row Same
was paired with the more positive attributes and Row Different was paired with the more
negative attributes, but this effect was not significant, /(1,22) = 2.30, p = .14. An equal
number of errors was made in the two pairs of conditions, F<I.

A salience effect was examined by comparing the conditions in which Row Same
was classified with the more salient attributes (pleasant and unpleasant) and Row Different
with the less salient attributes (neutral) against the conditions in which the target and
attribute combinations were reversed. In the upper panels of Figure 6.5, the outer bars were
compared to the inner bars. Responses were 465ms faster when Row Same shared a key
with the more salient attributes and Row Different shared a key with the less salient
attributes, indicating a salience effect for the Row Same category, F(1,22) =23.79, p <
.001. A similar effect was seen in the error data, with fewer errors made when Row Same
was classified with more salient attributes, and Row Different was classified with neutral
attributes, than vice versa, F(1,22) = 12.84, p <.01. The results of the Row split IAT
suggest that Row Same is more salient than Row Different, but that there are no valence

differences between the two categories.
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Figure 6.5. Mean reaction times for Experiment 12b. The upper panels show the Row
condition, and the lower panels show the Column condition. The open bars represent the
conditions in which Accept (Row Same/Column Same) was classified with the more
positive attributes, and Reject (Row Different/Column Different) was classified with the
more negative attributes. The filled bars represent the conditions in which the target and

attribute pairings were reversed. Error bars represent the standard error of the mean.
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Column split IAT

Pleasant IAT. The mean reaction times for each of the combined classification
conditions of the Pleasant IAT are shown in the lower left panel of Figure 6.5. Responses
were faster when Column Same and pleasant attributes shared a key, and Column Different
and neutral attributes shared a key (the open bar), than when the target and attribute
assignments were reversed (the filled bar), F(1,11) =20.57, p <.01. This IAT effect for
Column Same was mirrored in the error data; fewer errors were committed when Column
Same was classified with pleasant attributes, and Column Different was classified with
neutral attributes (1.79), than vice versa (3.13), F(1,11) = 6.07, p < .05. Thus, the Pleasant
IAT data replicates the standard mere acceptance effect.

Unpleasant IAT. The lower right panel of Figure 6.5 shows the mean reaction times
for each Unpleasant IAT condition. Contrary to the mere acceptance effect of Experiment
12a, participants were just as quick to classify Column Same with neutral attributes, and
Column Different with unpleasant attributes (the open bar), as vice versa (the filled bar),
F<1. The two conditions also exhibited an equal number of errors (1.71 for Column Same
Neutral/Column Different Unpleasant vs. 1.25 for Column Same Unpleasant/Column Same
Neutral), F<1.

Combined analysis of the Pleasant and Unpleasant IATs. A valence effect was
tested by comparing the conditions in which Column Same was classified with the
comparatively positive attributes and Column Different with the comparatively negative
attributes, against the conditions in which the combinations were reversed. In the lower
panels of Figure 6.5, the open bars were compared to the filled bars. The difference
between these two pairs of conditions revealed a valence effect for Column Same of

309ms. This was a reliable difference, F(1,22) = 15.64, p < .01, indicating that Column
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Same was more easily classified with the more positive attributes, and Column Different
was more easily classified with the more negative attributes in the split IAT. There was no
difference in the number of errors made in the two pairs of conditions, F(1,22) = 1.36, p =
26.

A salience effect was tested by comparing the conditions in which Column Same
was classified with the more salient (pleasant and unpleasant) attributes and Column
Different with the less salient (neutral) attributes, against the conditions in which these
combinations were reversed. Responses were 227ms faster when Column Same was
classified with the more salient attributes, and Column Different was classified with the less
salient attributes (the outer bars in Figure 6.5), than vice versa (the inner bars in Figure 6.5),
F(1,22) = 8.46, p < .01. This indicates a salience effect for Column Same. There was also a
salience effect for Column Same in the error data, with fewer errors being committed when
Column Same was paired with more the salient attributes, and Column Different was paired

with the neutral attributes (¥(1,22) = 5.70, p < .05).

6.4.3. Discussion

In the Row split IAT, participants exhibited a salience effect for the Row Same
category, but did not show a valence effect. Considering that Row Same was compatible
with pleasant attributes in the standard IAT (Experiment 12a), this suggests that the Row
mere acceptance effect was due to the salience of the Row Same category, rather than to
Row Same being more positive than Row Different. In contrast, the Column split IAT
revealed both a valence effect and a salience effect for the Column Same category. These
two sources of compatibility may account for why there was a larger mere acceptance

effect for Column Same than for Row Same in Experiment 12a. Specifically, the mere



183

acceptance effect in the Row condition was due only to the salience of the Row Same
category, whereas the mere acceptance effect in the Column condition was driven by both

the salience and positivity of the Column Same category.

6.5. General Discussion

The experiments in this chapter examined the influence of processing fluency,
salience asymmetries, and valence differences in the mere acceptance effect. Experiment
l1areplicated C.J. Mitchell’s (2004, Experiment 1) mere acceptance effect showing that
the Accept category (Flight/Teeth) was compatible with pleasant attributes and the Reject
category was compatible with unpleasant attributes in an IAT. Experiment 11b revealed
that the Accept category was compatible with the more salient attribute category (pleasant
and unpleasant) in the split IAT, independently of the valence of that attribute category.
There was also a marginal valence effect, with Accept being compatible with the more
positive attributes in the split IAT on the error data. Accept was also more fluently
processed than Reject on a separate binary classification task.

In Experiment 12a, I replicated C.J. Mitchell’s (2004, Experiment 2) mere
acceptance effect which featured number stimuli that differed in the relative processing
fluency of their Accept and Reject categories. In a separate binary classification task,
Accept was more fluently processed than Reject in the Row condition, but less fluently
processed than Reject in the Column condition. Also, although there was a mere acceptance
effect for both the Row and Column conditions, this effect was larger in the Column
condition. When both conditions were subject to a split IAT in Experiment 12b, the Accept
category was compatible with the more salient attribute categories, demonstrating a

salience effect for Accept in both conditions. In addition, the Column condition (but not the
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Row condition) exhibited a valence effect for the Accept condition, indicating that Column
Same is more positive than Column Different. Thus, the larger mere acceptance effect for
Column Same in the standard IAT (Experiment 12a) may be due to the Accept category in
the Column condition being both more salient and positive than the Reject category.

The valence effect for Column Same may be due semantic or evaluative similarity
between Column Same and positive attributes (and/or between Column Different and
negative attributes). However, it is not obvious why Column Same and positive attributes
should be semantically similar, especially given that there was no valence effect in the Row
condition. This discrepancy between the Column and Row conditions may have been due to
differences in the way the target categories were processed under their respective mere
acceptance rules. As mentioned previously, accepting a Column Same stimulus is more
difficult than accepting a Row Same stimulus. The Row Same rule requires only that a
simple perceptual match be identified. However, in a Column Same stimulus, the different
order of the three digits in each column prevents participants from using a strategy based on
simple perceptual matching, and thus deeper processing is required. It may be that the more
elaborative processing of Column Same stimuli (in comparison to the shallow encoding of
Row Same stimuli) increased participants preference for Column Same over Column
Different.

The idea that elaborative processing increases pleasantness is illustrated in a study
by Phillips (2000). In this study, participants were shown complex image advertisements
accompanied by explanatory headlines that differed in how explicitly they explained the
visual metaphor presented in the advertisement. In a moderate verbal anchoring condition,
the headline provided only a clue to the message of the advertisement, and thus further

processing was required on the part of the participant to understand the advertisement. In a
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complete verbal anchoring condition, the headline completely explained the message of the
advertisement, and thus the participant did not have to process the advertisement as deeply
to reach comprehension. Liking of the advertisement was greater in the moderate verbal
anchoring condition than in the complete verbal anchoring condition. This is suggestive
evidence that deeper processing increases the pleasantness of the advertisement. According
to Phillips (2000), this effect may have occurred because people enjoy solving puzzles.
Thus, it may not be elaborative processing per se that increases pleasantness, but
elaborative processing that results in obtaining a solution to a problem. Applying this
principle to the Row/Column mere acceptance IAT (Experiment 12a), participants were
required to work out whether a stimulus matched the accept rule given. Because Accept
stimuli can be considered to be the correct answer to the accept rule, participants may have
obtained greater satisfaction from correctly identifying the harder-to-process Column Same
stimuli than from identifying the easier-to-process Row Same stimuli.

The notion that processing difficulty can increase the valence discrepancy between
Accept and Reject is also consistent with the pattern of valence effects found across the
mere acceptance category conditions. Looking at the mean reaction times across the mere
acceptance split IATs (Figures 6.3 and 6.5), it appears that, overall, longer reaction times
were related to larger valence effects in the split IAT. The longest reaction times occurred
in the Column condition of the split IAT (Experiment 12b), which also produced a
significant valence effect. The next longest reaction time occurred in the split IAT with
Flight/Teeth categories (Experiment 11b), which yielded a marginal valence effect. The
shortest reaction times occurred in the Row condition of the split IAT (Experiment 12b),
which did not show any valence effect. Thus, it may be that elaborative processing of the

stimuli (as indexed by response speed) produced preference for Accept over Reject,
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resulting in a greater valence effect. In this case, processing difficulty increases preference.
Alternatively, it may be that preference increases processing difficulty. That is, preference
for the Accept category in addition to salience asymmetries may have increased the
difficulty of performing the split IAT, thereby slowing down responses.

Given that ease of processing is also associated with liking (Reber et al., 1998;
Whittlesea, 1993; Winkielman & Cacioppo, 2001), it seems contradictory to claim that
processing difficulty can also engender preference for Accept. However, previous studies
showing that processing ease produces liking have only done so by varying how people
process the physical properties of the stimuli (e.g. through priming, manipulating
figure/ground contrast). In contrast, it may be that the difficulty of conceptual processing
can increase liking when it is associated with a correct response, as demonstrated by
Phillips (2000). In the mere acceptance [ATs presented in this chapter, it is possible that
classifying stimuli according to a rule involves some form of conceptual processing, which
may explain why processing difficulty may have increased liking of the Accept category.

In the standard IATs of Experiments 11a and 12a, the salient Accept category was
compatible with pleasant attributes over unpleasant attributes. This effect is unlikely to be
entirely due to the positivity of the Accept category, because there was an unreliable
relationship between the Accept category and valence in the corresponding split IATs.
Accept was strongly compatible with the more positive attributes in the Column condition,
weakly compatible with the more positive attributes in the Flight/Teeth condition, and
minimally compatible with more the positive attributes in the Row condition. These effects
suggest that any contribution of valence to the mere acceptance effect is variable and slight.

The influence of salience asymmetries, in contrast, is consistent across three of these
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stimulus types. Therefore it appears that the mere acceptance effect is largely driven by
salience asymmetries.

Accept may be more salient than Reject because, from the outset, Accept is
assigned as the referent target category in the IAT. This makes Accept the target category
that participants are likely to focus on throughout the task. Accept was also the more
fluently processed category in the mere acceptance binary classification task with
Flight/Teeth categories (Experiment 11a), which suggests that attention can lead to
processing fluency. However, the Accept category is not always more fluently processed
than the Reject category. In the Column condition of the mere acceptance IAT (Experiment
12a), the Reject category (Column Different) was more fluently processed than the Accept
category (Column Same). In the same condition of the corresponding split IAT
(Experiment 12b), there was a salience effect for the less fluently processed Accept
(Column Same) category. This result contradicts previous findings showing that the more
fluently processed target category is salient in the split IAT. The possible reasons for this
will be discussed in the following chapter.

This chapter investigated the underlying mechanisms of the mere acceptance effect.
Salience asymmetries were shown to be the primary factor responsible for the mere
acceptance effect, with the Accept category being more salient than the Reject category. Of
particular interest was the Row/Column mere acceptance effect, because it produces results
which are discrepant with a fluency account of salience asymmetries. In the Row/Column
mere acceptance IAT (Experiment 12a), there was a larger mere acceptance effect in the
Column condition than in the Row condition, even though Accept was the less fluently
processed target category in the Column condition, but the more fluently processed target

category in the Row condition. This difference in IAT effect size may have been caused by
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the Accept category being the more positive target category in the Column condition, but
not the Row condition, as suggested by the results of the corresponding split IAT
(Experiment 12b) The findings of the Row/Column experiments also imply that processing
fluency (as measured on a binary classification task) is not a perfect predictor of salience in
the IAT. This requires a revision of the fluency account of salience asymmetries, which will

be discussed in the next chapter.
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Chapter 7. General Discussion

The experiments in this thesis were conducted to investigate non-associative
contaminants of the IAT. More specifically, the aim was to determine the predictors of
salience asymmetries in the IAT, to clarify the mechanism/s behind them, and to ascertain
the impact of these factors on IAT effects. The present chapter will discuss these issues,

and then evaluate the implications of salience asymmetries for the wider IAT literature.

7.1. Processing fluency as a predictor of salience asymmetry

The three broad predictors of salience asymmetries in the IAT that have been
proposed are search asymmetries (Rothermund & Wentura, 2001, 2004), linguistic
markedness (Kinoshita & Peek-O’Leary, 2005, 2006), and processing fluency. The results
of the experiments reported here provide evidence that processing fluency, rather than
search asymmetries or linguistic markedness, is a predictor of salience asymmetry effects in
the IAT.

In Chapter 2 ‘Determinants of salience asymmetry: visual search asymmetries
versus processing fluency’, I explored whether visual search asymmetries or differences in
classification fluency better predicted salience asymmetry effects in the IAT. Two sets of
categories were created to test this issue. In one set of categories (upright/ inverted
elephants), the category that was more fluently classified on a binary classification task was
detected less quickly on a visual search task than the other category (Experiments 1a and
Ic). In contrast, in another set of categories (big/small cows), the more fluently classified

category (big cows) was detected more quickly on a visual search task than the less fluently



190

processed category (small cows; Experiments 1b and 1d). When both of these sets of
categories were classified in an IAT with words and nonwords (Experiments 2a and 2b), it
was found that the animal categories that were more fluently classified on a binary
classification task (upright elephants and big cows) behaved similarly in the IAT. That is,
the more fluently processed categories were compatible with words over nonwords in the
IAT. This result is inconsistent with an account of salience asymmetries in terms of visual
search asymmetries, because that account claims that categories that exhibit similar visual
search asymmetries (e.g. inverted elephants and big cows) should be similarly salient in the
IAT. In addition, when the two elephant categories and the two cow categories were
classified together in an IAT (Experiment 3), compatibility effects were along the lines of
fluency asymmetries, rather than visual search asymmetries. That is, the more fluently
classified categories (upright elephants and big cows) were compatible, and the less
fluently classified categories (inverted elephants and small cows) were compatible in the
IAT. If it is assumed that these IAT effects are salience-based, these data suggest that
salience asymmetry effects correspond with fluency asymmetries (as indexed on a binary
classification task), rather than with visual search asymmetries. The assumption of salience
asymmetries is only critical in the experiments where fluency and search asymmetries were
set in opposition, which were those involving the cow categories. The IAT effects
involving the cow categories were unlikely to have an affective basis, because there was no
evaluative difference between big and small cows on a self-report measure.

In Chapter 3 ‘Distinguishing between the effects of salience and valence in the IAT:
the development of a new procedure’, I investigated the relationship between processing
fluency and salience asymmetries in a standard IAT with positive and negative attributes.

The split IAT was trialed as a method of discriminating between the contribution of valence
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and salience asymmetries in the IAT. This consisted of a measure in which the valence and
salience of the attribute categories were independently manipulated. Thus, if there are
valence differences between the target categories, the more positive target would be
compatible with the more positive attributes in the split IAT. By contrast, if there are
salience asymmetries between the target categories, then the more salient target would be
compatible with the more salient attributes in the split IAT. It was established that the split
IAT was able to detect valence differences between flower and insect categories
(Experiment 4b), and salience asymmetries between Go and Nogo categories (Experiment
5b). In Experiments 5a-5b, the category that was more fluently processed on a binary
classification task (Go), was compatible with the more salient attributes in the
corresponding split [AT. This suggests that the fluently processed category is the more
salient target in the IAT. The more fluently processed category was also compatible with
pleasant attributes in the standard IAT, on the basis of salience asymmetries. This implies
that pleasant attributes are the more salient attribute category in the IAT. Moreover, when
there were no fluency differences between the target categories (as with flowers and insects
in Experiment 4a), there was no salience effect in the corresponding split IAT. These
studies corroborate those from Chapter 2 in suggesting that processing fluency is a
predictor of salience asymmetries in the IAT.

In Chapter 4 ‘Familiarity in the Implicit Association Test’, I examined whether
familiarity produced valence and/or salience effects in the IAT. This issue was investigated
in Experiments 6a-6b by examining whether the insect/nonword IAT effect was due to
valence or salience differences between the familiar insect category and the unfamiliar
nonword category. The results of the split IAT suggested that the insect/nonword IAT

effect was due to salience asymmetries rather than to valence, with familiar insects being
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more salient than unfamiliar nonwords (Experiment 6b). However, this result may have
been influenced by pre-existing differences in valence or meaningfulness between insects
and nonwords. Therefore, Experiment 7a-7b controlled for pre-existing differences between
target categories by experimentally manipulating the familiarity of the target categories
(familiar/unfamiliar paintings). In the familiar/unfamiliar paintings split IAT, there was
both a salience effect and a valence effect for the familiar category, suggesting that the
familiar category was more salient and positive than the unfamiliar category. Experiments
8a-8b explored the same issues with even and odd number target categories claimed by
Kinoshita and Peek-O’Leary (2006) to exhibit salience asymmetries due to familiarity.
There was a valence effect for even numbers on the split IAT, but no salience effect for
either category. Thus, it appears that the familiar category is sometimes more positive
(familiar paintings in Experiment 7b, and even numbers in Experiment 8b), and sometimes
more salient (insects in Experiment 6b, and familiar paintings in Experiment 7b) than the
unfamiliar category. Once again, a reliable predictor of salience asymmetries was
processing fluency. The target category that was more fluently processed in a binary
classification task (insects in Experiment 6a, and familiar paintings in Experiment 7a) was
also more compatible with the more salient attributes in the corresponding split IAT
(Experiments 6b and 7b respectively). When both the target categories were processed
equally quickly (even and odd numbers in Experiment 8a), there was no salience effect on
the corresponding split IAT (Experiment 8b).

The relationship between processing fluency and salience asymmetries was also
supported in Chapter 5 ‘Social categories in the Implicit Association Test’. Experiments 9a-
9d tested white and black target categories using face and name stimuli. For both faces and

names, the unfamiliar black category was actually processed more fluently than the familiar
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white category on a binary classification task (Experiment 9a-9b). In the corresponding
split IATs (Experiments 9¢c-9d), there was a valence effect for white, but a salience effect
for black. Experiments 10a-10d tested young and old categories using face and name
stimuli. Old faces were processed more fluently than young faces on a binary classification
task (Experiment 10a). The results of the corresponding split IAT (Experiment 10c) showed
a valence effect for young faces, and a salience effect for old faces. For name stimuli, both
young and old were processed equally quickly on a binary classification task (Experiment
10b). On the split IAT with young and old names (Experiment 10d), there was a valence
effect for young, but no salience effect for either category. The experiments in Chapter 5
are notable because they show that when the familiarity and fluency of the target categories
are set in opposition (e.g. white is familiar, but black is fluent), processing fluency on a
binary classification task is a better predictor of salience asymmetries than is familiarity.
Taken together, the results of the experiments in Chapters 4-5 provide evidence
against the linguistic markedness account of salience asymmetries. According to Kinoshita
and Peek-O’Leary (2005, 2006), the unmarked category (such as even numbers compared
to odd numbers, and familiar items compared to unfamiliar items) is the more salient
category in the IAT. However, there was no salience effect for even numbers in the split
IAT of Experiment 8b, and there was an unreliable relationship between familiarity and
salience in other experiments. On the one hand, there was a salience effect for the familiar
category in the insect/nonword split IAT (Experiment 6b) and the familiar/unfamiliar
painting split IAT (Experiment 7b). On the other hand, there was a salience effect for the
unfamiliar category in the race split IATs (Experiments 10c-10d) and the split age IAT with

faces (Experiment 10c). Lastly, there was no salience effect in the age split IAT with names
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(Experiment 10d). Thus, it appears that salience asymmetry effects in the IAT do not
correspond with the linguistic markedness of the target categories.

So far, the pattern of data across the experiments has shown that the more fluently
processed category in a binary classification task is also the more salient target category in
the IAT. There was, however, one exception to this rule in Chapter 6 ‘Mere acceptance and
processing fluency in the Implicit Association Test’. This chapter investigated the
contribution of valence and salience to the mere acceptance effect. This was first examined
by using Flight/Teeth as the Accept and Reject categories in Experiments 11a-11b.
Experiment 11a showed a mere acceptance effect, and showed that the Accept category was
processed more quickly than the Reject category in a binary classification task. In the mere
acceptance split AT (Experiment 11b), there was a salience effect for the Accept category,
and a marginal valence effect for the Accept category (as shown by the error data). This
result is consistent with the fluency account of salience asymmetries. The relationship
between processing fluency and the mere acceptance effect was further explored in
Experiments 12a-12b. In one pair of target categories (the Row condition), the Accept
category was processed more fluently than the Reject category. In another pair of target
categories (the Column condition), the Accept category was processed less fluently than the
Reject category. In the split IATs of Experiment 12b, there was a salience effect for the
Accept category in both the Row and Column conditions, regardless of the relative
processing fluency of those categories. Thus, we see that processing fluency does not
always predict salience asymmetries in the IAT. The possible reasons for this will be
discussed later in this chapter.

The results of the studies presented here suggest that, in general, processing fluency

predicts salience in the IAT. The more fluently processed category appears to be the more
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salient target, as it is compatible with the more salient attributes in the split IAT. This
pattern is consistent across manipulations of visual search asymmetries,
familiarity/linguistic markedness, and valence asymmetries between the target categories. It
also seems that the salient target category is compatible with pleasant attributes in the
standard IAT. Before we can accept this analysis however, we must first evaluate the

assumptions on which these conclusions are based.

7.2. Evaluating the assumptions of the split IAT

An interpretation of the split [AT in terms of valence and salience effects is based
on three assumptions that deserve further examination. The first assumption is that the
salience asymmetry between the attribute categories in the Pleasant IAT is equal in
magnitude to the salience asymmetry between the attribute categories in the Unpleasant
IAT. This would mean that pleasant and unpleasant attributes are equally salient when
compared with neutral attributes. The second assumption is that the valence difference
between the attribute categories in the Pleasant IAT is the same as the valence difference
between the attribute categories in the Unpleasant IAT. This would mean that neutral falls
halfway between positive and negative on the valence dimension. Addressing these issues
will allow us to evaluative whether it is valid to conduct a combined analysis of the split
IAT to obtain separate measures of valence and salience. The third assumption is that the
split IAT measures the effects of valence and salience as they would occur in the standard
IAT. Evaluating this assumption is critical in determining whether the split IAT is an

appropriate measure of valence and salience in the standard IAT.
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7.2.1. The assumption of equal salience

The combined analysis of the split IAT rests on the assumption that the salience
asymmetry between pleasant and neutral attributes is the same size as the salience
asymmetry between unpleasant and neutral attributes. However, this assumption may be
incorrect. Because pleasant attributes appear to be more salient than unpleasant attributes in
the IAT, it may also be that pleasant attributes are more salient than unpleasant attributes
when both are compared to neutral attributes in the split IAT. It is possible to reconcile the
assumptions of unequal salience in the standard IAT and equal salience asymmetries in the
split IAT if we consider that the way salience asymmetries are determined between
attributes in the standard IAT differs from how they are determined between attributes in
the split IAT. This is because pleasant and unpleasant attributes in the standard IAT may
differ primarily along one dimension (e.g. linguistic markedness), whereas valence and
neutral attributes in the split IAT may differ primarily along another dimension (e.g.
valence extremity). Therefore, it is possible for pleasant attributes to be more salient than
unpleasant attributes, but for the two attributes to share the same degree of salience relative
to neutral attributes.

In evaluating the assumption of equal salience asymmetries in the split IAT, it
would be useful to examine how alternative accounts (of unequal salience asymmetries)
would interpret split AT effects. To consider an extreme case, what would happen if
pleasant attributes are more salient than neutral attributes, but unpleasant and neutral
attributes are equally salient? This would mean that pleasant attributes were more salient
than unpleasant attributes in the split IAT. Let us apply this interpretation to the Go/Nogo

split IAT in Experiment 5b, in which the Go category was equally compatible with both the
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pleasant and unpleasant attributes over neutral attributes. Based on the assumption that
unpleasant and neutral attributes are equally salient, this would make Go more negative
than Nogo (as suggested by the results of the Unpleasant IAT), and Go more salient than
Nogo (as suggested by the results of the Pleasant IAT). On the corresponding standard IAT,
Go was compatible with pleasant rather than unpleasant attributes, which would suggest
that the standard IAT effect is driven by salience asymmetries, rather than valence. This
conclusion is also consistent with the current interpretation of the Go/Nogo IAT effect, in
which Go is considered to be more salient than Nogo, but there are no valence differences
between them.

Another possibility is that unpleasant attributes are more salient than neutral
attributes in the split IAT, but pleasant and neutral attributes are equally salient. Thus,
consistent with Rothermund and Wentura’s (2001, 2004) salience account, unpleasant
attributes would be more salient than pleasant attributes. Based on the assumption that
pleasant and neutral attributes are equally salient, this would make Go more positive than
Nogo (as suggested by the results of the Pleasant IAT), and Go more salient than Nogo (as
suggested by the results of the Unpleasant IAT). On the corresponding standard IAT, Go
was compatible with pleasant attributes, and Nogo was compatible with unpleasant
attributes. This would imply that the standard IAT effect reflects valence differences
between Go and Nogo. This interpretation contradicts the current interpretation that the
Go/Nogo IAT effect, based on the idea that pleasant and unpleasant attributes are equally
salient when compared to neutral attributes.

Although it is possible that the salience asymmetry between attributes in the
Pleasant IAT differs from that of the Unpleasant IAT, the assumption of equal salience

corresponds with the results of an independent measure of salience in the IAT, the binary
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classification task. The target category that was more fluently processed on the binary
classification task was also compatible with both positive and negative attributes in the split
IAT. Thus, the category that was the more salient target on the binary classification task
was also the more salient target in the split IAT, based on the assumption of equal salience
asymmetries in the Pleasant and Unpleasant IAT. In the binary attribute classification trials
of the split IAT, pleasant and unpleasant attributes were classified more quickly than
neutral attributes, and this reaction time difference was the same for both valence
categories. These results support the idea that both pleasant and unpleasant attributes are, to

a similar extent, more salient than neutral attributes in the split IAT.

7.2.2. The assumption of equal valence

The current analysis of the split IAT also assumes that the valence difference
between the attribute categories is equal in the Pleasant and Unpleasant IATs. However, it
may be that the valence difference between the attribute categories is unequal between the
Pleasant and Unpleasant IAT. To consider the extreme case, the attributes may differ in
valence in one of the IATs in the split IAT, but not in the other IAT. If there are no valence
differences between the attributes in either the Pleasant or Unpleasant IATs, then this
would undermine the calculation of a valence effect in the split IAT. This is because any
valence differences could only be represented by one half of the split IAT. For example, if
pleasant is more positive than neutral in the Pleasant IAT, but neutral and unpleasant
attributes are equal in valence in the Unpleasant IAT, then we could only detect valence
differences using the Pleasant IAT, but not the Unpleasant IAT. This has implications for

the conclusions we can draw in the split IAT with regards to valence.
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Let us see how the assumption of equal valence differences between the attributes in
the Pleasant and Unpleasant IATs compares to the assumption that there are valence
differences between the attributes of the Pleasant IAT, but not the Unpleasant IAT. To do
this, these two assumptions will be applied to interpret the results of the Go/Nogo split IAT
effect (Experiment 5b, Chapter 3, see Figure 3.4 on p.91). In the Pleasant IAT, Go is
compatible with pleasant over neutral attributes. This could mean either that Go is more
salient than Nogo, or that Go is more positive than Nogo. In the Unpleasant IAT, Go is
compatible with unpleasant over neutral attributes. This is also consistent with the idea that
Go is salient more salient than Nogo. If unpleasant attributes are more negative than
pleasant attributes, then we could infer that because Go is compatible with unpleasant
attributes in the Unpleasant IAT, it cannot be more positive than Nogo. This would allow
us to conclude that the Go/Nogo split IAT effect is due to salience asymmetries and not
valence differences between Go and Nogo. However, if there are no valence differences
between the attributes in the Unpleasant IAT, we cannot infer anything about the valence of
Go from the Unpleasant IAT. Although we can conclude that Go is more salient than Nogo,
we could not use the result of the Unpleasant IAT to rule out the possibility that Go is also
more positive than Nogo. This would make it difficult to assess whether there are valence
differences between the target categories.

Therefore, if the assumption of equal valence differences between attributes in the
Pleasant and Unpleasant IATs is violated, this would limit the conclusions that could be
drawn from the results of the split IAT. Nevertheless, there is independent evidence to
support the assumption of equal valence differences in the split IAT. Participants’
pleasantness ratings of pleasant and unpleasant attributes were equidistant from their

pleasantness ratings of neutral attributes, which suggests that they found the valence
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difference in the Pleasant IAT to be equal to that in the Unpleasant IAT. Of course, it is
possible that these ratings may differ at the category level, so that the valence difference
between the categories of pleasant and neutral words is greater than the valence difference
between the categories of neutral and unpleasant words. The magnitude of category valence
can only be directly assessed by having participants rate the valence of the category of
‘pleasant words’, ‘neutral words’ and ‘unpleasant words’. The nature of this task may
encourage participants to assume that their rating of ‘neutral words’ must fall halfway
along the rating scale, or halfway between ‘pleasant words’ and ‘unpleasant’ words. Thus,
such as task would be unlikely to yield illuminating results. Given these circumstances, it
would be very difficult to rule out the possibility of unequal valence differences between

attributes at the category level.

7.2.3. The assumption that the split IAT is a valid measure of IAT effects

Another assumption of the split IAT is that it can detect salience asymmetries as
they would occur in the standard IAT. This assumption is also made of the modified IAT
with word/nonword attributes used by Rothermund and Wentura (2001, 2004) and
Kinoshita and Peek-O’Leary (2006). It may be argued that these modified forms of the IAT
create rather than reveal salience asymmetry effects. That is, because salience asymmetries
between attribute categories are more apparent in the modified IATs than in the standard
IAT, people may be more likely to categorize stimuli along the lines of salience
asymmetries in the former than in the latter case. In the split IAT, salience asymmetry
between the attribute categories may be influenced by differences in valence extremity,

with the valence attributes being more salient than the neutral attributes because they are
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more emotionally vivid. In an IAT with word/nonword attributes, salience asymmetry
between the attribute categories is thought to be due to differences in familiarity.
Differences in either valence extremity or familiarity are less pronounced between pleasant
and unpleasant attributes in the standard IAT than they are between the attributes in the
modified forms of the IAT. This is likely to produce a smaller salience asymmetry between
the attributes of the standard IAT, relative to either the split IAT or the IAT with
word/nonword attributes.

Therefore, it could be argued that the standard IAT is, by and large, resistant to
salience asymmetries, and salience asymmetries are revealed only when a modified IAT
makes them salient. However, evidence from the insect/nonword IAT effect of Brendl et al.
(2001) suggests that salience asymmetries can still override the effect of valence in the
standard IAT. In Brendl et al.’s study, insects were rated more negatively than nonwords on
a self-report measure. In contrast, insects were actually compatible with positive attributes
on the IAT, and nonwords were compatible with negative attributes. This implies that the
standard IAT does not always reflect actual attitude, but may in fact be influenced by
salience asymmetries. Thus, a measure is needed to distinguish between IAT effects that
are based on valence, and those that are based on salience asymmetries.

Although modified forms of the IAT may overestimate the contribution of salience
asymmetries to the standard IAT effect, the split IAT appears to suffer from this problem
less so than the IAT with word/nonword attributes. This is because attributes in the split
IAT are defined by their valence, and so are more likely to draw attention to valence
differences between the target categories than are word/nonword attributes. This distinction
is illustrated by a comparison of the two modified IATs with even and odd number target

categories. As mentioned in Chapter 4, when Kinoshita and Peek-O’Leary (2006,
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Experiment 4) used an IAT with (unpleasant) word and nonword attributes to detect
salience asymmetries between even and odd numbers, they found that even numbers were
compatible with words and odd numbers were compatible with nonwords. This result led
them to conclude that the even/odd number IAT effect was driven by salience asymmetries,
but not valence differences. In contrast, when even and odd numbers were classified in a
split IAT in Experiment 8b, there was a valence effect for even numbers, but no salience
effect. This suggests that the split IAT may be less sensitive to salience differences (and
more sensitive to valence differences) between even and odd numbers than are words and
nonwords. Like the split IAT, the attributes of the standard IAT are also defined by valence,
which serves to highlight any valence differences between the target categories. Therefore,
relative to an IAT with word/nonword attributes, the split IAT may be more sensitive to the
processes that occur in the standard IAT.

The split IAT is a complicated measure designed to assess the contributions of
valence and salience in the standard IAT. There is no definitive evidence to support the
validity of combining the Pleasant and Unpleasant IATs to obtain separate salience and
valence measures in the split IAT. However, the results of the independent measures of
processing fluency and valence provide support for the assumption that the salience and
valence asymmetries in the Pleasant IAT are equal to those in the Unpleasant IAT.,
Furthermore, the split IAT appears to be a closer analogue of the standard IAT than is the
IAT using word/nonword attributes. In light of these results, and for the purposes of the
remaining discussion, I will assume that the split IAT is a valid measure of valence and
salience effects in the IAT. In the following section, I explore the relationship between

salience asymmetries and processing fluency in the IAT.
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7.3. The relationship between salience asymmetries and processing fluency in the IAT

[f salience asymmetries are indeed, as much of the present data suggest, related to
the fluency of classification, then what exactly is the nature of this relationship?
Rothermund and Wentura (2001) claim that salience asymmetries in the IAT are driven by
selective attention, whereby people focus predominately on one of the two target
categories, and on one of the two attribute categories. To understand the mechanism
underlying this phenomenon in the IAT, one must understand which types of categories
people tend to focus on when classifying stimuli, and why these categories are attended to.
This requires a consideration of the cognitive processes underlying categorization. In the
following sections, I first discuss which factors determine whether a category will be salient
in binary classification. I then discuss how salience asymmetries can lead to fluency
asymmetries in classification. Lastly, [ discuss circumstances under which salience

asymmetries do not correspond with fluency asymmetries.

7.3.1. How is salience determined in classification?

Traditionally, categorization theorists have assumed that classification is based on
the similarity of stimuli to stored representations of category exemplars (e.g. Medin &
Schaffer, 1978), or prototypes (e.g. Homa, Cross, Cornell, Goldman & Schwartz, 1973). In
a straightforward binary classification task (e.g. classifying flowers and insects) decisions
are thought by some accounts to be to be based on some comparison to representations of
both categories (e.g. Nosofsky, 1986). The stimulus is then classified as belonging to the

category whose representations it most resembles. According to exemplar models of
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categorization, under these circumstances, representations from both categories are
similarly activated, entailing that both categories are equally attended to.

The assumption that each category is equally activated is likely to be violated if the
categories differ in the strength of their representation. For example, it should be easier to
compare a stimulus to a category representation when the stimulus belongs to a familiar
(e.g. words) rather than an unfamiliar category (e.g. nonwords), as representations of an
unfamiliar category are non-existent or poorly formed. Therefore, in instances where
participants must classify stimuli as belonging to either a familiar or unfamiliar category, it
would be reasonable to assume that they compare stimuli to representations of the familiar
category only. For example, in lexical decision, if the stimulus matches an existing word
representation, then the stimulus is classified as a word; if the stimulus does not match a
representation (i.e. there is a mismatch with the closest representation) then it is classified
as a nonword. In this case, the familiar category serves as the focal reference category
against which all stimuli are compared. This process is consistent with the idea that
category learning may involve the extraction of simple, logical rules (Nosofsky, Palmeri, &
McKinley, 1994). In the previous example, participants use the rule that a stimulus is a
nonword if it does not match a representation from the word category. In the current
studies, such processes are likely to have operated when classifying live/dead elephants
(Experiments lc, 2a and 3), insects/nonwords (Experiments 6a-6b), and familiar/unfamiliar
paintings (Experiments 7a-7b). Thus, the strength of a category’s representations may
determine whether it will be the focal category. In this way, the ease with which the
exemplars from that category are matched to that category representation can lead to that

category being more salient.
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Under some circumstances, instead of comparing all aspects of a stimulus to stored
category exemplars, classification can be simplified by shifting attention to the dimension/s
that most effectively distinguish one category from another (Getty, Swets, Swets, & Green,
1979; Nosofsky, 1984, 1986; Reed, 1972; Shepard, Hovland, & Jenkins, 1961). This
method may have been used to discriminate between black and white faces in Experiments
9a and 9c. According to Levin (2000), white participants classify black faces more quickly
than they do white faces because they focus on a racial marker that is more apparent in
cross-race faces than same-race faces. This allows stimuli to be classified by comparing
them to exemplars of the critical feature/s, rather than to exemplars of the whole category.
Although a familiar category (e.g. white faces) has a stronger global representation, it may
be represented less strongly in terms of the critical diagnostic dimension (e.g. race). The
category with the weaker global representation (e.g. black faces), but which is better
represented on the critical dimension, will be more salient. Therefore, attention to the
critical dimension, combined with how well a category is represented on that dimension,
can determine salience asymmetries in the IAT.

In the experiments presented here, participants may also have shifted their
attention to the critical dimension when classifying Accept/Reject (Flight/Teeth) items in
Experiments 11a-11b, big/small cows in Experiments 1d, 2b and 3, and the attribute
categories in the split IAT. In Experiments 11a-11b, Accept items (e.g. Flight) can be
differentiated from Reject items (No Flight) by the presence of the ‘flight’ feature that
defines the Accept category. Similarly, the two cow breeds in Experiments 1d, 2b and 3 are
classified by focusing on the dimension of size. Big cows have a higher value of on this
dimension, and this acts as the presence of a feature in big cows. It follows then, that the

category which possesses this feature becomes the referent category. When classifying
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attributes in the split IAT, valence is the critical dimension that participants focus on.
Positive and negative attributes in the split IAT are better represented on this dimension,
because valence is defined by the presence of positive/negative associations, whereas
neutrality is defined by the absence of such associations. This makes pleasant/unpleasant
the salient focal category compared to neutral.

Therefore, we see that the categories that are focused upon in the IAT are the ones
that are better represented as a whole, or better represented on the critical dimension. In
some cases, representation strength depends on the features of the stimuli (e.g. the size of
the stimuli in the cow categories), whereas in other cases, representation strength is
determined by the features of the category (e.g. the valence extremity of attributes in the
split IAT). In the following section, I explain how selective attention caused by salience

asymmetries can produce fluency asymmetries in classification.

7.3.2. How do salience asymmetries influence processing fluency?

In the previous section, [ described that when representation strength differs
between categories, people may compare stimuli to representations of the exemplars of the
more salient category (e.g. words over nonwords), or to representations of the critical
feature of the more salient category (e.g. the race feature in black vs. white faces). In this
way, stimuli from the more salient category produce a match with the representations they
are compared against, whereas stimuli from the less salient category produce a mismatch.
Matches are generally processed more quickly than mismatches, as illustrated by findings
from sentence-picture verification tasks. In these tasks, participants are presented with a

concept (e.g. “green square”), and are asked whether a particular object (e.g. a picture of a
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green square) is or is not an exemplar of that concept (e.g. “Is this a green square?”). Their
reaction time to make this decision is recorded. Sentence-picture verification tasks
demonstrate that it is faster to identify a match (e.g. green square) than a mismatch (e.g. red
circle; Gough, 1965; Just & Carpenter, 1971; Trabasso, Rollins, & Shaughnessy, 1971).
Therefore, in the context of salience asymmetries in the IAT, responses to stimuli from the
more salient category (indicating a match with the reference category) should be quicker
than to stimuli from the less salient category (indicating a mismatch with the reference
category). In this way, selective attention to the salient (reference) category can produce
differences in processing fluency. This principle can be seen most clearly in the mere
acceptance binary classification task with Flight/Teeth categories (Experiment 11a).
Participants in this task were required to classify stimuli according to the mere acceptance
rule ‘Does it fly?’ (Flight condition), or ‘Does it have teeth?’ (Teeth condition). Accept
items indicated a match with the reference category, and were classified more quickly than
Reject items which indicated a mismatch with the reference category.

The relationship between processing fluency and salience asymmetries in
classification appears to be bi-directional. The fluency with which a category is classified
(e.g. because it is more familiar) can lead to that category being more salient in the IAT. In
addition, selective attention toward the salient category (e.g. the Go category) can increase
the fluency with which that category is classified. These two processes may operate in a
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