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discussed.

Jealousy, it seems, is a fundamental aspeet of human social life.
For as far back in time or as widely across civilizations as one can
peer, the green-eyed monster has reared its head. From Git-
gamesh’s romps retold in the first millenpivm s.c.E, to Othello’s
throes portrayed in the middle part of the last millennium, to
modern day soap operas and drama series, fascination with the
jealousy motif has not waned among artists and audiences alike.
From cultures Tepresenting geographically and socially disparate
miliens, research documents the pervasiveness of Jjealousy among
men and women from childhood to old age (e.g., Bryson, 1991;
Buunk, Angleitner, Oubaid, & Buss, 1996; Geary, Rumsey, Bow-
Thomas, & Hoard, 1995; Hupka et al,, 1985; Masciuch & Kien-
apple, 1993). Jealousy’s ubiquity is so well accepted that even
Freud (1922/1955) himself suggested that it absence, not its
presence (at least within normal levels), is a sign of pathology.
From a functjonat perspective, jealousy stands as an exemplary
candidate for a fundamental social emotion. Emotions, like many
psychological phenomena, are theorized to exist because they
Serve some adaptive purpose, That is, although their specific
components and sequelae may operate on many different levels
(e.g., neurochemical, interpersonal, cultural), emotions are de-
signed to increase the success iwith which an organism meets
specific challenges by shunting cognition and behavior toward
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Jealousy and the Threatened Self: Getting to the Héart -
of the Green-Eyed Monster |

Several theories specifying the causes of Jjealousy have been
support for any proposed theory, however, has been limited
Jealousy and examining any proposed mediating mechanisms
Jealousy centering on threats to the self-gystem, 2 experiment
lmitations ang argue for a model based on context-
preseats a method for evoking Jealousy through th
demanstrates that threatened self-esteem fanctions
repiicating these findings, Experiment 2 provides direct evidence for jeal
The ability of the proposed theory of jealousy to in
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certain outcomes (Frijda, 2000; Keltner & Gross, 1999; Keltner &
Haidt, 1999; Lazarus, 199%: LeDoux & Phelps, 2000; Ohman &
Wiens, 2003). The cognitive and physiological changes agsociated
with fear and anxiety, for example, prepare an organism to detect
and/or escape from an Impending danger more efficiently (LeDoux
& Phelps, 2000; Ohman, 2002). 1t is important to note, however,
that organisms whose existence is characterized by high degrees of
collective or social living confront not only challenges involving
the successful ravigation of the physical environment but also
those involving the social one (e.g., social exchange, coalition
building, social bonding, and relationship maintenance; Bartlett &
DeSteno, 2006; Cosmides & Tooby, 2000; Darwin, 1872/1998;
Keltner & Busswell, 1997; Keltner & Haidt, 1999; Lewis, 2000).
The importance of such challenges suggests the need for specific
emotional responses that are intrinsically. tied to sociality,

lealousy: Form and Funetion

For humans, adaptive functioning is intrinsically tied 10 social
interactions through which myriad needs are met (e. g., protection,
resource acquisition, repreduction), Accordingly, engagement in
interpersonal relationships stands as a fundamental predictor of
human physical and psychological health (Baumeister & Leary,
1995, Berscheid & Reis, 1998; Cacioppo et al., 2002) and is
fostered by the seemingly universal motive to belong to social
groups and be a member of interpersonal relationships (Baumeister
& Leary, 1995), Indeed, involvement in social relationships is of
such central value to adaptive functioning that it has been docu-
mented to increase psychological well-being (Diener, 1984; Myers
& Diener, 1995), resistance to cardiovascular disease {Berkman,
Vaccarino, & Seeman, 1993), resistance to cancer (Glanz & Ler-
man, 1992}, and immune system function (Booth & Pennebaker,
2000, Kennedy, Kiecolt-Glaser, & Glaser, 1990; Kiecolt-Glaser,
1999,

Given the benefits provided by relationships, competition for
them frequently arises {Salovey, 1991), Consequently, the exis-
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* evaluations that are based on intellectnal, athletic, or other abili-

ties; of. Crocker & Woife, 2001). Additionally, explicit measures
of self-esteem wsually require a more deliberate consideration of
the self. Such measures, becanse of their greater controllability, are
more amenable to strategic attempts meant to obscure threats to
self-esteern (Greenwald & Banaji, 1995; Xoole et al., 2001).

The basic structure of the two studies is quite similar and
involved the formation and subseguent threatening of a valued
relationship through the interaction of participants with two con-
federates: one playing the role of partner and one the role of rival.
The jealousy manipulation involved whether the partner indicated
interest in working with the rival and ended his or her working
relationship with the participant. Following this manipulation,
participanis completed measures of self-esteern and jealousy. In
addition, the second study examined the links between jealousy
and direct aggression aimed at partners and rivals.

Study 1

The primary goals of this study were to demonstrate that jeal-
ousy can be evoked in a laboratory setting and to investigate
whether jealousy is mediated by threats to self-esteem. As noted
earlier, the occurrence of jealousy is not limited to romantic
relationships; it occurs in relationships of all types involving a
valued partner. Accordingly, we expected that after participants
formed a novel and pleasant relationship with a work pariner,
threats to that relationship posed by a rival should produce jeal-
ousy. Moreover, we expected that jealousy intensity would vary as
a direct function of decreases in self-esteem. The intensity of any
resulting jealousy can be expected to be relatively mild as the
relationship is guite new. Nonetheless, jealousy should occur
whenever there is a threat to even a budding relationship of
potential value and, thereby, provide an opportunity to examine the
functioning of this emotion in real time.

Method
Participants

Forty-six female undergraduates at Northeastern University participated
in this experiment in partial fulfillment of & course requirement.® Partici-
pants were randomiy assigned to either the jealousy or the control
condition,

Manipulations and Measures

Jealousy manipulation.  In order to induce jealousy in vivo, a complex
triadic interaction involving the participant was staged through specific
actions by twe confederates playing the respective roles of the partner and
the rival. The details of the induction are noted in the procedure description
in the following section as they are integrated with the unfoiding of the
experimental paradigm. In brief, a confederate playing the role of the
partnter forms an enjoyabic working relationship with each participant. At
a later point in the experimental session, the bonds of this relationship are
threatened and broken because of either the usurpation of the relationship
by a confederate playing the rival (i.e., the jealousy condition) or fate (i.c.,
the control condition). In all conditions, the partner was male and the rival
was fomate,

Implicit self-esteem. Implicit scif-csteem (ISE) was assessed with an
implicit agsociation test (IAT) based closely on that developed by Gréens

wald and Farnham (2000). This measure has been shown to possess good

itity and-prethctive vajility with regfect
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both self-report and
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behaviorai measures (Bosson, Swann, & Penncbaker, 2000; Greenwald &
Famham, 2000). For example, 1SE measures that use the IAT have been
demonstrated 1o predict defensive behavior in response to threat§ to self-
esteem when used to assess narcissism in consort with explicit self-estcem
measures (Jordan, Spencer, Zanna, Hoshino-Browne, & Correll, 2003,
McGregor & Marigold, 2003). This measure has also been shown to
predict clinical status with respect to depression and susceptibility of
depressed individuals to contextual changes in self-evaluation and mood
{Gemar, Segal, Sagrati, & Kennedy, 2000},

In this task, the sclf-versus-other category was represented by 10 self-
relevant versus 10 nonselfrelevant iterns. The evaluative attribute was
represented by 10 pleasant (e.g., joy, peace) and 10 uapleasant {e.g., agony,
vomit) words (see the Appendix for the complete stimulus sef). Stimuli
were presented by using DirectRT software (Jarvis, 2004) on PC-type
desktop computers (intel Pentiam i1, 550 MHz processors) equipped with
CRT color monitors,

At the start of the ISE task, each participant provided the self-relevant
information items {e.g., last name, student 1) in response to prompts b
the computer (see the Appendix fof THe complete set of prompts), OF
importance, these items did net possess any intrinsic positive or negative
qualities; any valenced associations would only arise through their asso-
ciation with the self. In order to disatlow any sense of personal association
with the nonself-relevant stimuli, a set of 10 items matching the form of the
self-relevant items was provided for all paricipants (see the Appendix for
the complete list). The assumption of lack of any self-association was
checked both through the comparison of generated items and debriefing.

After providing this information, participants completed an IAT that
asscssed self-cateem. Participants were instructed to categorize four types
of stimmuli (self-retevant vs. other-relevant information, pleasant vs. un-
pleasant words} by using two designated response keys. Errors were always
noted by the appearance of the word grror on the screen, after which
participants had to press the appropriate key to continue to the next trial.
Response latencics for crror trials were recorded as the time from stimulus
onset to the time of corvect categorization (Greenwald, Nosek, & Banaji,
2003). In the first block (20 trials), participants categorized items as
belonging to the self or other category. In the second block (20 trials),
participants categorized words as pleasant or unpleasant. In the third block
(20 practice trials followed by 40 critical trials), participants completed a
combined categorization task by ¢lassifying informational items as self or
other and words as pleasant or unpleasant by using the two keys (for a
randomly selected half of the participants, pleasant was paired with scif and
unpleasant with other; for the other half, this pairing was reversed}. in the
fourth block (20 trials), participanis had to categorize pleasant versus
unpleasant words by using the opposite keys to those used in the earlier
biocks. Finally, in the {ifth block {20 practice trials followed by 40 criticat
trials), participants again completed a combined categorization task by
classifying information items as self or other and words as pleasant or
unpleasant by using the two keys. In this block, all participants categorized
scif-nonsclf and pleasant—unpleasant stimuli in a manner that was opposite
to the stimulas pairing combination used in the third block.

To the extent that participants held a positive evaluation of themseives,
they should have been faster at associating self-related words with pieasant
stimul and siower at associating self-related words with unpleasant stimuli
(Dasgupta, Greenwaid, McGhee, & Banaji, 2000; Greenwald & Farnham,
2000; Greenwald ct 2., 1998, 2003). Scoring of the ISE measure was done
in accordance with the £ algorithm developed by Greenwald ot al. (2003).
Rach participant’s [ was comptltcﬁ by subtracting the mean response time
for Bicck 3 from Block 5 and dividing the resulting quantity by the pooled
standard deviation of the two blocks. The D measure may be concepiually
understood as an index of individual differences in the degree to which

3 The sample was limited 2o women due to gender constraints in the
participant pool.
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fesponses for the Self -+ Bad trials were slower than those for the Sclf +
* Good trials adjusted for individual differences in the variability of FESponse
times. Higher D values indicate higher sclf-esteem as indexed by increased
difficeity in completing the Self + Unpleasant as compared with the
Self + Pleasant trials.

The D metric has been shown to be free from contamination effects due
to stimuli ordering and to group differences in task-switching ease (Mierke
& Klauer, 2003). Therefore, any resulting differences between the exper-
imental conditions that use this metric cannot be attributed to the effects of
simple distraction arising from the use of the jealousy manipulation. That
18, differences in D scores did not occur because the jealousy manipulation
simply occupicd cognitive resources in the featousy group (e.g., rumina-
tion) and, thercby, made it more difficult for individuals to respond to the
anging stimulus pairings iherent in the IAT.

E Explicit self-esteem.  Explicit self-esteem was assessed by using the
State Self-Esteem Scale (Heatherton & Polivy, 1991).

Jealousy. Jealousy was assessed by using a &’W"’
in which participants indicated the degree to which cach of 10 adjectives
described their current state. The questionnaire consisted of both positive
and negative items, embedded in which were four items that specifically
www&%mmm’s a = 8l).

arsot and Smith {1993) have demonstrated that these fecling descriptors
~eapture the multifaceted experience of jealousy in a way that is distinct
om other related negative emotions (e.g., envy). Pardicipants’ jealousy
corBs Peflect the mean score on these four items.

20

edure

Participants were mun individually for all sessions. Upon arrival at the
lab, the participant (S) was grected by the experimenter and asked to sit in
a chair in front of a cubicle containing a PC. The room contained five such
cubicles with an accordion wall that partiaily expanded so as to separate
two cubicles from the other three. Immediately after S entered the room, a
confederate playing the role of the partner (P) amrived and was similarly
greeted. The experimenter then informed them that two other participants
were also scheduled to arrive and that they would therefore wait a few
minutes before beginning the session, Al this point, P introduced himself to
S and began use of predetermined conversational probes that were de-
signed to initiate a sense of familiarity and liking., After 3 min, the
experimenter returned and noted that the experiment would begin without
the other participants,

The experimenter informed S and P that the study in which they would
take part was designed to examine differences in task performance levels
as a function of working alone or in pairs. Moreover, as some of the tasks
would be conducted on computers, the experiment would also involve S
and P taking two hand-cye coordination tests that would allow the exper-
imenter to adjust scores for individual differences in hand-eye acuity for
computer use. After the first such test, S and P would be free to choose to
work together or alone on the first problem-solving task.

At this point, S and P were instructed to tumn to their computers to
complete the first hand-cye coordination task. In actuality, this task was an
IAT taken from Greenwald et al. (1998) that assesses positive attitudes
{OWATE TIOWErs versus 1hscets. its only purpose was ta familiarize partici-
pants with the FAT so that it would require less instruction to complete the
ISE measure after the introduction of the critical manipulation.

When $ and P had finished this TAT, the experimenter returned to the
room and provided instructions for the first problem-solving task (in
actuality, participants would only complete one such task). This was a
word unscrambling task. P and S were handed sheets of paper that con-
tained letter matrices at the top of each. The task was to find as many words
as possible that were contained in cach matrix. After reminding them that
as there were only 2 of them they could choose 1o work together or alone,
the experimenter Ieft the room, P then turmed to S and asked if she would
like to work together.”

The probiem-solving task served only as a vehicle to foster the formation
of a pleasant working relationship. During the next 5 min, P’s task was to
ensure that S enjoyed working with hims. He did this throughirepeated
smiling and the use of a set of verbal responses, For example, he would
provide encouragement (e.g., “let’s see if we can figure out this one™) and
vatidation (e.g, “that’s a good one” and “I'm glad we're doing this
together”) to the participant. After 5 min had passed, & knock was heard at
the door and the experimenter appeared from a side room {o answer it. The
confederate playing the rivat (R} then entered the room and apologized fo
the experimenter for being late. The experimenter informed R that she
would complete the carlier hand-eye coordination task at the end of the
experiment, handed her a clipboard containing the materials for the word
scramble task, gave brief instructions for it, and left the room. R then
grabbed a chair and sat next to § and P. For the next 3 min, the three
individuals worked together. However, R was instructed to devote most of
her attention and interactions (i.e., validations and encouragements) to P.

At this peing, the critical manipulation oceurred. In the jealousy condi-
ticn, P suddenly noted that he thought the experimenter said they could
ondy work alone or in pairs. After expressing concern that this could be a
problem, he went into the next room end asked the experimenter. The
experimenter and P returned to the room at which point the experimenter
noted that they could only work in pairs or alone before turning to leave.
P then tumed toward R and asked if she wonid like to continue as his
partner. R agreed and the two moved to the other side of the room (e,
behind the partiaily expanded accordion wall} and continued working
within earshot of § for 1 min. In the control condition, P suddenly noted
that he had an appointment at the campus medical center that he had
forgotten. He then went inte the next room to tell the experimenter who
couid be heard excusing him with the caveat that he retugn later to finish
the study. In this way, the enjoyable working relationship was severed in
bath conditions. However, in one it was due to the presence of a rival and
iz the other to consequences of fate.

At this point in both conditions, the experimenter then returned io the
room and instructed the individuals to wm toward their individual PCs and
to foitow the instructions provided. Participants then completed the implicit

and explicit measures of selfesteem; e jealousy scale, and a guestion-
TaiTe CONCEring Jemographic ILIormaton. 1HE Coffederate(s) always left
the experimental room before the participant had finished, Upon comple-
tion of the study, participants were extensi cbricfed and given a-smali

gift of candy for their participation. Q U{{ ;\ S Q ;\—Q/Q,‘

In accord with expectations, the termination of a relationship
due to a partner leaving to work with a rival as opposed to leaving
for a scheduling conflict was successful in evoking jealousy.
Participants reported higher levels of jealousy in the jealousy
condition (M = 1.65, S = (1.89) than in the control condition
(M= 121, D = 0.30), {44} = 2.21, p = 03. [t is instructive to
note that the variation in reported jealousy is quite large in the
jealousy condition refative to the control condition.® Thus, even
though the mean level of self-reported jealousy in the jealousy
condition falls in the mild to moderate range, it masks a high
degree of variability, Such differences in variability are to be
expected given the lack of jealousy in the centrol condition and
individual differences in self-presentational concerns related to the
stigmatizing nature associated with admiiting to jealous feelings

Results and Discussion

*Ia all cases except one, this proposal was accepted. Data from the
participant who chose to work alone were discarded from all analyses.

5 A 1 test assuming unequal variances for the two groups also showed a
significant difference in jealousy (1 = 2.29, p = .03).
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Understanding Implicit and Explicit Attitude Change: A Systems
Reasoning Analysis

Robert J. Rydell

University of California, Santa Barbara

Allen R. McConnell

Miami University

There is considerable controversy about how to conceptualize implicit and explicit attitudes, reflecting
substantial speculation about the mechanisms involved in implicit and explicit attitude formation and
change. To investigate this issue, the curreat work examines the processes by which new attitudes are
formed and changed and how these atitudes predict behavior, Five experiments support a systems of

available for higher order cognition.

reasoning approach to implicit and explicit attitude change. Spéciﬁcally, exphicit attitudes were shaped
in a manner consistent with fast-changing processes, were affected by explicit processing goals, and
uniquely predicted more deliberate behavioral intentions. Conversely, implicit auitudes reflected an
associative system characterized by a slower process of repeated pairings between an attitude object and
related evaluations, were unaffected by explicit processing goals, uniguely predicted spontaneous
behaviors, and were exclusively affected by associative iaformation about the attitude object that was not

Keywords: implicit attitudes, explicit attitudes, attitude change

The study of attitudes—evaluations of the self, individuais,
groups, and other objects—has a long and rich history in social
psychology {Eagly & Chaiken, 1993). In recent years, the focus of
attitude research has shifted from understanding explicit attitudes
(i.e., attitudes that peopie can report and for which activation can
be consciously controlled) to examining implicit attitudes (ie.,
attitudes for which people do not initially have conscious access
and for which activation cannot be comntrolled).! Past research has
shown that relying on implicit rather than explicit measures of
attitudes can circumvent self-presentational motives (e.g., Dunton
& Fazio, 1997) and can often uniguely predict spontaneous be-
haviors (e.g., McConnell & Leibold, 2001); however, less is
known about the processes underlying how implicit and explicit
attitudes form and operate. The current work posited that there are
important differences between them, especially in how they
change. Specifically, we propose that explicit attitudes form and

Robert 1. Rydell, Department of Psychology, University of California,
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change through the use of fast-learning, rule-based reasoning,
whereas implicit attitudes form and change through the use of
slow-learning, associative reasoning {Sloman, 1996).

Heretofore, implicit attitude change and explicit attitude change
have been studied in relative isolation. Indeed, research on explicit
attitude change has been one of the most productive areas of study in
social psychology (Eagly & Chaiken, 1993; Petty & Wegener, 1998).
Although some researchers have found that iroplicit attimdes are
relatively difficult to change with conventional attitude change ma-
nipulations {e.g., Gawronski & Strack, 2004; Gregg, Seibt, & Banaji,
2006; Peity, Tormala, Brifiol, & Jarvis, 2006), other research has
demonstrated that implicit attitudes can change relatively quickly in
response 1o contextual stimali or social roles (e.g., Barden, Maddux,
Petty, & Brewer, 2004; Dasgupta & Greenwald, 2001; Wittenbrink,
Judd, & Park, 2001). But despite these demonstrations, the theory
undexlying implicit attitude change is relatively underdeveioped (see
Devine, 200t; Fazio & Olson, 2003; Wilson, Lindsey, & Schooler,
20003, and experimental paradigms that can systematically examine
the concurrent formation and change of implicit and explicit attitudes

! Although there is disagreement about the use of the terms implicit
attitiudes and explicit attitudes in the literatore {e.g., Fazio & Olson, 2003),
we agree with Strack and Deutsch (2004) who acte that “explicit and
implicit measuzes are defined by the cognitive aperations that they capture.
In this sense, explicit measures tap into people’s knowledge or beliefs,
implicit measures tap into their associative structures” (p. 239; see also,
Wilson et al., 2000). Because we contrast and compare implicit and explicit
measures, we use the terms implicit attitudes and explicit attitudes through-
out this article,

Journal of Persanality and Social Psychology. 2006, Vol. ¢1. No, 6. 993-1008
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toward him. Second, the introduction of the counterattitudinal
information provided a window in which explicit {which relies on
the fast-learning system} but not implicit (which relies on the
slow-learning system) attitudes should change in the face of new
target-relevant information. Thus, we have an opportunity to as-
sess and understand how this new information affects implicit
attitudes and expiicit attitudes differently, shedding light on the
processes involved in their change.

We expected to observe that people would quickiy change their
explicit attitudes in the face of counterattitudinal information,
especially when the initial learning was very consistent (Kerpel-
man & Himmelfarb, 1971) and when the counterattitudinal infor-
mation was negative (Fiske, 1980). However, we did not expect
implicit attitudes to change as guickly in response to a modest
amount of counterattitudinal information nor did we expect to
observe a valence asymmetry for implicit attitudes.

Method

Participants. A sample of 170 undergradvates at Miami University
participated in return for research credit in their iatroductory psychology
courses. They were randomly assigned 10 a 2 (valence of learned attitude:
positive vs. negative) X 2 (level of reinforcement: 100%, 75%) X 2
(counterattitudinal condition: comtrol vs. counterattitudinal conditioning)
between-subiects factorial. .

Learning task. The current work used a modified version of the atti-
tude learning paradigmn developed by Kerpelman and Himmelfarb (1971).
Specifically, participants were presented with a target person’s behaviors
that were either refatively positive or negative in valence, and participanis
judged whether each behavior was characteristic or uncharacteristic of him.
As part of a between-subjects manipuiation, participants were given dif-

- fesent levels of reinforcement in their responses, leading them to form

different attitudes toward him., ’

First, participants completed the learning task on a computer, in which
they were told that they would be receiving information about & person
named Bob. In the initial learning trials, participants read 100 behaviors
performed by Bob while a picture of Bob was presented on the computer
monitor directly above each behavior.® Afier reading each behavior, par-
ticipants indicated whether they believed that the bebavior was character-
istic or uncharacteristic of Beb by pressing the € key (characteristic) or the
U key (uncharacteristic). After they responded, participants were given
feedback about whether the behavior was characteristic of Bob for 5 s.
Specifically, feedback consisted of the word correct (in blue text) or
incorrect (in red text) positioned in the center of the computer monitor and,
at the same time, the behavior was restated “correctly,” on the basis of the
assigned reinforcement condition, at the bottom of the computer monitor
(¢.g., “Helping the neighborhood children is characteristic of Beb.” or
“Helping the neighborhood children is uncharacteristic of Bob.”). In the
initial 100 learning trials, the feedback given portrayed Bob as positive or
as negative in 100% or in 75% of the behaviors (with 235 of the trials in the
75% retnforcement condition being counterattitudinal). The ordesing of the
behaviors and feedback were randomly determined {in accordance with the
experimental condition) for each participant.

Followiag these 100 trials, participants in the control condition received
20 neuvtral trials (i.c., the behavior performed by Bob was neither positive
nor negative; €.g., “Bob waited at the street corner.”). However, partici-
pants in the counterattitudinal condition (20 CA) received counterattitudi-
nal feedback about Bob on 20 trials (i.e., the behaviors that were described
as characteristic or uncharacteristic of Bob were opposite of the valence
presented during the initial learning trials). Finally, participants completed
icit and explicit attitude measures,*

Explicit attitude measure. To assess explicit attitudes, participants
judged how Ii Bob w a scale ranging from I {very unlikabie) 1o

© 998 RYDELL AND McCONNELL

9 {very likable). In eddition, they completed five semantic differential
scales, each using a 9-point scale 1o describe Bob: good~bad, pleasant-
mean, agreeable~ disagreeable, cartng-uncaring, and kind-cruel, Further,
participants provided their evaluation of Bob on a feeling thesrmdneter that
ranged in temperature from §° to 100°. The response for each explicit
measure was standardized and an overall mean was computed (in all
experiments to be reported, as > .90). Then the standardized scores in the |
negative valance condition were reverse scored 5o that greater scores on
this measure indicated that explicit attitudes were more extreme in the
direction of initial learning.

Implicit attirude measure.  The Implicit Associations Test (AT, Green-
wald, McGhee, & Schwartz, 1998) was_used-to_assess implicit attitudes
toward Bob. The IAT had 26 stimul%'. 1 picture of B;Eﬁf?g'e%
of White men whe were not Bob, T f;om 1ve adjectives (E787, Wonderful),
and 10 negative adjectives {e.g., disgusting). All stimuli were presented in
the center of the monitor, and the adjectives were always presented ia
lowercase letters.

This 1AT task was a modified version of the task used by McConnel} and
Leibold (2001), featuring seven blocks with 20 trials per block. Participants
were informed that the task involved making category judgments for a
variety of stimuli (photos or words) presented on a computer monitor by
using one of two responses {the D or K keys on the keyboard). During each
biock, category label reminders were displayed on the left and right sides
of the display (assignment of particular labels to the D and K keys was
counierbalanced across participants and produced no effects). Participants
were instructed to complete that task quickly while alse minimizing errors,
and they were t0id to keep their index fingers on the D and K keys
throughout the experiment to minimize delays in responding. There was a

250-ms intertrial interval.
In Block 1, participants juclged(éhoms of Bob or noet Bob an in Block
2 they judged whether the adjectiveS were “negative” or “positive.” In

Blocks 3 and 4 (Combination 1), participaats judged whether the stimuli
were “Bob or negative” or “not Bob or positive.” In Block 5, participants
performed the same judgment task as Block 2 except the assignment of
response keys assigned to the two valence categories was reversed. Finally,
in Blocks 6 and 7 (Combination 2}, participants judged whether the stirnuli
were “Bob or positive” or “not Bob or negative.” As in past IAT research,
half of the participants performed Combination 1 in Blocks 3~4 and
Combination 2 in Bjocks 6-7, whereas the rest performed Combination 2
in Blocks 3-4 and Combination 1 in Blocks 67 (this counterbalancing
manipulation produced no effects).

In order to assess implicit attitudes toward Bob, we subtracted the mean
response latencies of Combination 2 from the mean response latencies of
Combination 1 (regardless of the order they were completed).” Again, the

3 Photographs of one of § different White males were randomly pre-
sented as Bob. These 5 White males were judged as equal in attractiveness
and the target used did not affect the results in any of the experiments. The
positive and the negative behaviors used in the current work were bor-
rowed from those developed by McConacll, Sherman, and Hamilton
{1994a).

“ In all of the experiments, half of the participants completed the implicit
measure first and the other half completed the explicit measure first. This
order variable produced no effects in any of the studies and thus is not
discussed further.

? Following Greenwald et al. (1998), all wials in the critical blocks were
retained, responses faster than 300 ms were recoded as 360 ms, and trials
slower than 3,000 ms were recoded as 3,000 ms. After any such adjust-
ments were made, sach latency was then log transformed to reduce positive
skew inherent in response latency data (Fazio, 1990). Alternative scoring
techniques for the JAT (e.g., Greenwald, Nosek, & Banaji, 2003} produced
the same results in all studies reported. Analyses were performed on the
log-transformed values, but means are reported as standardized scores,
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standardized scores in the negative vatance condition were reverse scored
so that greater scores on this measure indicated that implicit attitudes were
mire extreme in the direction of initial learning,

Results

Explicit attitudes. To examine whether explicit attitudes
c¢hanged in response to small amounts of counterattitudinal infor-
mation and were more likely to show attitude change with greater
initial reinforcement, a 2 (valence of learned attitude) X 2 (level of
reinforcement) X 2 (counterattitudinat condition) analysis of vari-
ance (ANOVA) was conducted on explicit attitude extremity (see
Figure 1). First, there were significant main effects of level of
reinforcement, F(1, 162} = 39.22, p < 001, and of counterattitu-
dinal condition, F(1, 162) = 89.90, P < .001. As one would
expect, the main effect of level of reinforcement showed that
explicit attitudes were more extreme in the direction of initial
learning in the 100% reinforcement condition M =094, 3D =
0.62) than in the 75% reinforcement condition (M =054, SD =
0.45). Similarly, the main effect of counterattitudinal condition
revealed that explicit aititudes were more extreme in the direction
of initial learning in the control condition {M = 1.04, 5D = 0.52)
than in the 20 CA condition (M = 0.44, SO = 047, More
important, the anticipated two-way interaction between Jevel of
reinforcement and counzerattitudinal condition was significant,
F(1, 162y = 19.06, p < .001. To examine this interaction, the
simple effect of counteraititudinal condition was examined for
each level of reinforcement. In the 75% reinforcement condition,
there was a simple effect of counterattitudinal condition, F{(l,
162y = 13.54, p < .001, showing that participants in the control
condition had more extreme explicit attitudes toward Bob (M =
0.71, SD = 0.42); than participants in the 20 CA condition (M =
0.38, 8D = 0.41). In the 100% reinforcement condition, there was
an even stronger effect of counterattitudinal condition, F(1, 162) =
97.03, p < .001, iridicating that although participants in the control
condition had especially extreme explicit attitudes (in the direction
of initial conditioning) toward Bob M = 137, 8D = 0.37),
counterattitudinal information led to far less extreme attitudes
towaré Bob (M = (.51, SD = (.52). Thus, the interaction reflects
the much larger effect of counterattitudinal condition on explicit
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Figure I, Explicit attitude extremity as a fuaction of reinforcement and
counterattitudinal condition (20 CA) ia Experiment 1. Values for the
fegative inital learning condition have been reverse scored to reflect
attitude extremity.

attitude extremity in the 100% reinforcement condition tha
75% reinforcement condition (replicating' Kerpelman & Hin
farb, 1971). Consistent with negative: asymmetries. the. t
Interaction between counterattitudinal condition” and’ valence ‘of .
learned attitude was also significant, (1, 162) = 16.64, p < 001 -
In the positive learned atfitudes condition, those in’ the control -
condition had far more extreme explicit attitudes (M=117,5D=
0.59) than those in the 20 CA condition (M = 028, $ = 0.47),
F(1, 162y = 76.70, P < .001. In the negative learned attitudes
condition, this effect was significant but weaker, with those in the
control condition having more extreme explicit attitudes (M = 0.91,
SD = 0.39) than those in the 20 CA condition (M = 0.61, 5D = (.42),
F(1,162) = 8.12, P < .005. In other words, negative counterattin-
dinai information had a greater impact on attitude extrémity than did
positive counterattitudinal information (e.g., Fiske, 1980, Skowronski
& Carlston, 1987). No other effects were significant, ’

Implicit attitudes.  As with the explicit attitude data, a 2 (valence
of learned atitade) X 2 (level of reinforcement) X 2 {counterattitu-
dinal condition) ANOVA was conducted on implicit attitude extrem-
ity (see Figure 2). In stark contrast to the explicit attitudes, the
interaction of reinforcement and counterattitudinal condition and the
interaction of valence of learned attitude and counterattitudinal con-
dition were not significant for implicit attitudes (Fs < 1). In fact, the
only effect to obtain for implicit attitudes was an effect showing the |
that grand mean was significantly different than zero, F(1, 166) =
55.12, p <001 (M = 0.50, SD = 0.87). This shows that participants
formed implicit attitudes about Bob in accordance with the vaience of
their initial learning but that subsequent counterattitadinal information
had no impact on them. It is important that this effect was not
statistically moderated by any of the experimental manipulations,
showing no evidence of changes in atitude extremily or negative
asymmetries for implicit attitudes.®

Discussion

A systems of reasoning conceptualization of attitude change was
supported in this experiment because explicit attitudes were changed
dramatically by the introduction of counterattitudinal information,
whereas implicit attitudes were unaltered by this same information.
This suggests that explicit attitudes are the product of a fast-learning
system, whereas implicit attitudes reflect a slow-learning system. In
this study, participants did form implicit attitudes about Bob, bu,

§ When implicit and explicit attitude measures were simply standardized
(i.e., the standardized attitudes in the negative valence of learned attitude
condition were not reverse scored and submitted to a 2 {valence of learned
attitude) X 2 {level of reinforcement) X 2 (counterattitudinat condition) X
2 (standardized attitude measure; implicit va. explicit, a repeated measure)
mixed-model facterial ANOVA, the expected four-way interaction was
significant, F(1, 156) = 3.98, p < .05, reftecting differential responses to
coumerattitudinal feedback for explicit attitudes and implicit attitudes. In
all subsequent experiments, similar ornibus analyses were conducted by
using the standardized attitude measure as a within-subjects factor, and the
highest order interaction obtained in each experiment (F3 > 3.88, ps <
.03). These analyses revea) that examining implicit and explicit attitudes
separately throughout the article is justified inferentially. In the current
work, we present the data as examining attitude extremity by reverse
scoring the negative learning condition attitude measures in order to
stmplify the presentation of how implicit and explicit attitudes are differ-
entially affected by our manipuiations.
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tudes predict more deliberative, intentional behavior {e.g., Jellison et
al, 2004; McConneli & Leibold, 2001). We were interested in
whether the attitudes toward Bob created in the current experiments
could predict behavior in the same manmer as past research. Specifi-
cally, would explicit attitudes toward Bob only predict deliberate
Jjudgments about him but not predict more subtle forms of behavior
{i.e., seating distance)? Sinlarly, would implicit attitudes toward Bob
only predict subtie behaviors but not explicit judgments about him?
Experinment 4 tests these predictions, anticipating unique predictive
value for implicit and explicit attitudes,

These findings could be important for at least three additional
reasons. First, past research has shown such double dissociations
on the basis of measures of group prejudice {e.g., Dovidio et al.,
2002; Jellison et al., 2004}, however, this would be the first time
that such effects have been shown for a different type of attitude
object {i.e., a target person). Second, this previous work has shown
these outcomes for groups with preexisting attitudes, whereas this
would be the first study to demonstrate such dissociation effects on
the basis of attitudes engineered in a controlled lzboratory setting.
For example, it is possible that cultural prescriptions might shape
both implicit prejudice and subtle forms of social behavior toward
social group members, providing the appearance of an atfitude-
behavior relatiors when, in fact, other factors may produce both, By
engineering attitudes in the laboratory without any other target-
relevant knowledge, it is far more Hkely that behavior reflects the
influence of attitudes directly. Finally, if we show that implicit
atitudes have unique predictive wiility for subtle behavior in this
study, then the findings would argue against concerns that our
implicit measure has poor sensitivity. One might argue that slow
changes on our implicit measure may reflect a refatively weak
measure (i.e., it is simply less responsive to change than our
explicit measures) rather than a slow-learning system. By estab-
lishing that our implicit (but not explicit) attitude measure can
uniguely predict theoretically derived types of behavior, we could
provide evidence incensistent with a position that our implicit
attitude measure is simply a poor measure.

Method ] 4 RS

FPuarticipants. A sample of 29 undergraduates at Miami Univessity
participated is return for research credit in their introductory psychology
courses. Patticipants were randomly assigned to receive no counterattiu-
dinal information about Bob (control) or to seceive 20 counterattitudinal
] ;)ivfces of information about Bob (28 CA).

Procedure.  All materials, methods, and measures paralisled Expert-
ent 1, Wiih these excEPHORS. ; it 3 diion
, and only the 100% reinforcement condition was used. The two
experisnental conditions (contral and 20 CA) were selected to maximize
the discrepancy between implicit and explicit attiudes. In Experiment 1
there was a drastic change in explicit attitudes between the controf and the
20 CA conditions, however there was no difference in implicit attitudes
between them, Addittonally, as in Experiment 3, because there was no
negative initia} learning condition to reverse score, greater standardized
ures of attitudes reflected more positive attitudes toward Bob,

In addition to the auitude measures, participants completed explicit
Jjudgments of desire for social contact with Bob. Specifically, patticipants
rated the exient to which they would want to have Bob as a neighbos,
friend, classmate, roommate, and family member, each on [00-point scales
(o = 92). Greater scores on thigmeasure indicated that they wanted more

social contact with b } S
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After completing the attitede measu
judgments, patticipants were told that they would “have a 2-mip get ac-
quainted session with Bob,” They were escorted to a diffezent room in which
two chairs were set 221 em apart. One chair had a book bag and a*hook next
to it (where Bob was supposedly sitting), the other chair (for the participant)
was on wheels and set against the wall of the room. The experimenter told each
paticipant, “It looks like Bob has stepped out for a moment, Take that seat
against the wall and move it so that you car have a face-to-face conversation
with Bob.” Participants took the seat and moved it into a position to converse
with Bob. Afterward, they were told that they were not going to meet Bob and
were then debriefed. The seating distance between the participant’s chair and
the chair where Bob had supposedly been sitting served as our measure of
subtle, spoataneous behavior. :

Results

The attitude measures were examined with one-way ANOV As
of counterattitudinal condision. The only effect to obtain was the
predicted effect of counterattitudinal condition for explicit atd-
tudes, F(1, 27y = 12.86, p < .005, Replicating the findings of
Experiment 1, explicit attides were more positive in the control
condition (M = 048, 5D = 0.80) than in the 20 CA condition
(M = —051, 80 = 0.77), F(1, 27} = 11.57, p < .005. In contrast,
impticit attitude data did not show an effect of counterattitudinal
condition (F < 1),

The effect of counterattitudinal condition for social contact
judgments was also examined with a cne-way ANOVA. This
analysis showed, as expected, that people reported wanting more
social contact when they were in the control condition (M = 74.53,
S = 15.83) than when they were in the 20 CA condition (M =
61.21, 8D = V1713, F(1, 27} = 4.57, p < .05. Also, there was no
effect of counterattitudinal condition on seating distance (F < 1).
Thus, the counterattitudinal condition manipulation affected delib-
erate behavior (l.e., desire for social contact) but not the subtle
behavior (i.e., seating distance).

To examine the main hypotheses, the correlation between ex-
plicit attitades, implicit attitudes, deliberate behavior (i.e., desire
for social contact), and subtte behavior {i.e., seating distance) were
calculated. As expected, more positive explicit attitudes were
related 1o greater desize for social contact (r = 71, p < .001) but
were unrelated to seating distance {(r = .04, ns). It is important that
more positive implicit attitudes were unrelated to desire for social
contact (r = —.03, ns) but were significantly related to closer
seating distance (r = —.41, p < .03). Moreover, two multiple
regressions analyses were conducted in which explicit and implicit
attitudes served to predict desire for social contact (first analysis)
and seating distance (second analysis). As predicted, explicit attj-
tudes (B = 0.70, p < .001) but not implicit attitudes (B = ~0.01,
ns} predicted desire for social contact. On the other hand, implicit
atiitudes (B = —0.41, p < .04) but not explicit attitudes (B = 0.02,
ns) predicted seating distance. Thus, explicit attitudes uniguely
predicted deliberate judgments and implicit attitudes uniquely pre-
dicted subtle, spontaneous behaviors.

Discussion

Experiment 4 showed that the differential formation and change
of implicit and explicit attitudes demonstrated in Experiments 1-3

_have important implications for predicting behavior toward an

attitude object, which in turn, reflect different systems of reason-

C ‘u\
and the explicit social contact




