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a b s t r a c t

Previous research suggests that automatically activated bias manifests itself in behavior that can jeopar-
dize the quality of intergroup interactions. However, regulation of automatic associations has the poten-
tial to attenuate their influence on intergroup interaction. To test this possibility, 46 non-Muslim White
participants interacted with a Muslim confederate and completed an implicit measure of attitudes
toward Muslims. The Quadruple Process model [Sherman, J. W., Gawronski, B., Gonsalkorale, K., Hugen-
berg, K., Allen, T. J., & Groom, C. J. (2008). The self-regulation of automatic associations and behavioral
impulses. Psychological Review, 115, 314–335] was applied to the implicit measure to estimate partici-
pants’ strength of negative associations with Muslims and their ability to overcome those negative asso-
ciations. The confederate’s ratings of how much he liked the participants were predicted by an interaction
between automatic negative associations and the ability to overcome them. Specifically, when the
strength of participants’ negative associations with Muslims was low, participants’ level of overcoming
bias was unrelated to the confederate’s ratings. In contrast, the ability to regulate automatic negative
associations predicted greater liking when those associations were strong.

� 2008 Elsevier Inc. All rights reserved.

The biases that people hold, even those that they may prefer not
to have, can lead them to behave negatively toward outgroup
members. Evidence for this link has emerged with research
employing implicit attitude measures, which seek to capture auto-
matically activated biases that people may not personally endorse
or even be aware of having (see Fazio & Olson, 2003). Compared to
those who do not show bias on implicit measures, White individu-
als with high levels of implicit race bias are more likely to display
nonverbal discomfort during cross-race interactions (Dovidio,
Kawakami, & Gaertner, 2002; Dovidio, Kawakami, Johnson, John-
son, & Howard, 1997; McConnell & Leibold, 2001), be rated as un-
friendly by Black experimenters and confederates (Fazio, Jackson,
Dunton, & Williams, 1995; McConnell & Leibold, 2001; Sekaquap-
tewa, Espinoza, Thompson, Vargas, & von Hippel, 2003), and have
interracial roommate relationships that are short-lived (Towles-
Schwen & Fazio, 2006). Similar patterns have been found whether
bias was assessed using the Implicit Association Test (IAT; Green-

wald, McGhee, & Schwartz, 1998; e.g., McConnell & Leibold, 2001;
for a review, see Greenwald, Poehlman, Uhlmann, & Banaji, in
press), evaluative priming tasks (e.g., Dovidio et al., 1997), or impli-
cit stereotyping measures (e.g., Sekaquaptewa et al., 2003). These
findings indicate that implicit attitudes and beliefs are important
predictors of how people behave in face-to-face interactions.

Although the link between implicit biases and intergroup
behavior has been established empirically, less is known about
how and when this relationship emerges. One possibility is that
automatic biases ‘‘leak” through behavior in attitude-relevant situ-
ations (e.g., Dovidio et al., 2002). According to this account, if an
individual associates an outgroup with negativity, this association
will precipitate prejudice-consistent nonverbal behavior in the
presence of an outgroup member, even when the actor might pre-
fer to act differently. However, when people have sufficient moti-
vation and cognitive resources to regulate the effects of
automatically activated associations, they may be able to prevent
their biases from influencing behavior (Fazio & Towles-Schwen,
1999). Research indicates that individuals engage in self-control
when interacting with or perceiving outgroup members (Richeson
& Shelton, 2003; Richeson et al., 2003), who in turn appear to
appreciate these self-control efforts. For example, White partici-
pants who were instructed to ‘‘try not be prejudiced” during an
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upcoming interracial interaction were rated more positively by
their Black interaction partners than Whites who were not given
these instructions (Shelton, 2003). In another study (Shelton,
Richeson, Salvatore, & Trawalter, 2005), Whites who were high in
implicit racial bias were evaluated more favorably than their
low-bias counterparts because the former were perceived to be
more engaged in the interaction. These studies provide indirect
evidence that regulation of the expression of prejudice may aid
smooth intergroup interactions (e.g., Richeson & Shelton, 2007).

Additional support for the importance of self-regulation in inter-
group behavior comes from a recent study in which heterosexual
participants interacted with a male confederate whom they believed
to be gay (Dasgupta & Rivera, 2006). Results indicated that the rela-
tionship between participants’ implicit attitudes and their behavior
during the interaction was moderated by individual differences in
egalitarian motives and self-reported control over behavior in social
interactions. Among participants who were low in egalitarian be-
liefs, those with greater implicit bias exhibited more negative
behavior when they were low, but not when they were high, in
self-reported behavioral control. When low-egalitarian participants
were also low in implicit bias, their behavior toward the confederate
did not depend on behavioral control. Thus, implicit prejudice ap-
pears to bias behavior only when individuals are both unmotivated
and unable to control their behavior in intergroup contexts.

Despite these advances in identifying the circumstances under
which implicit attitudes do and do not relate to behavior during
intergroup interactions, important unanswered questions remain.
First, the proposed mechanism underlying the observed implicit
attitude/intergroup behavior link—that activation of automatic
associations drives behavior—has not been tested directly. Previ-
ous studies have assessed automatic associations using implicit
attitude measures, but these measures do not tap variability in
automatic associations alone. A growing body of research has
shown that performance on implicit measures reflects multiple
processes, both automatic and controlled (Amodio et al., 2004; Bar-
tholow, Dickter, & Sestir, 2006; Conrey, Sherman, Gawronski,
Hugenberg, & Groom, 2005; Payne, 2001; Sherman, in press; Sher-
man et al., 2008). Because implicit attitude measures are not pure
reflections of the automatic associations that are hypothesized to
drive behavior in intergroup settings, correlations between scores
on these measures and behavior in the presence of outgroup mem-
bers do not necessarily indicate the influence of those associations.

Of most direct relevance to the current research, responses on
implicit measures have been shown to be affected by participants’
ability to regulate the influence of automatic associations during
completion of the measures (Amodio et al., 2004; Bartholow et al.,
2006; Conrey et al., 2005; Sherman et al., 2008). Thus, scores on im-
plicit measures reflect both the strength of automatic associations
and people’s ability to overcome those associations when complet-
ing the measure. This means that correlations between scores on
these measures and behavior may reflect the role of associations,
the ability to overcome those associations, or both processes. This
possibility, which has not been considered in previous research, is
important, as it may signal an ‘‘upstream,” early cognitive process
that attenuates the influence of automatic associations and facili-
tates smooth intergroup interactions, independently of the ability
to control behavior during the course of an interaction.

One method to separate the strength of automatic associations
from the ability to overcome them is the Quadruple Process model
(Quad model; Conrey et al., 2005; Sherman et al., 2008). The Quad
model is a multinomial model (see Batchelder & Riefer, 1999) de-
signed to estimate the independent contributions of multiple pro-
cesses from responses on a single task (e.g., implicit prejudice
measures; for reviews of this approach, see Sherman, 2006; Sher-
man et al., 2008). According to the model, responses on implicit
measures of prejudice reflect the operation of four qualitatively

distinct processes: Activation of Associations (AC), Detection (D),
Overcoming Bias (OB) and Guessing (G). The AC parameter refers
to the degree to which biased associations are automatically acti-
vated when responding to a stimulus. The D parameter reflects a
relatively controlled process that discriminates between appropri-
ate and inappropriate responses. Sometimes, the activated associ-
ations conflict with the detected correct response. For example,
on incompatible trials of implicit attitude measures (e.g., trying
to associate outgroup faces with positive words in an IAT), auto-
matic associations (e.g., between outgroups and negativity) conflict
with detected correct responses. In such cases, the Quad model
proposes that an overcoming bias process resolves the conflict.
As such, the OB parameter refers to self-regulatory efforts that pre-
vent automatically activated associations from influencing behav-
ior when they conflict with detected correct responses. Finally,
the G parameter reflects general response tendencies that may oc-
cur when individuals have no associations that direct behavior, and
they are unable to detect the appropriate response. The Quad mod-
el and the construct validity of its parameters have been exten-
sively validated in previous research (see Beer et al., in press;
Conrey et al., 2005; Sherman et al., 2008).

Because it produces independent measures of association
strength and overcoming bias, the Quad model provides a means
to test the unique and interactive effects of these processes on
intergroup interaction. By isolating the contribution of automatic
associations to performance on implicit measures, the Quad model
enables a direct test of the idea that automatic associations influ-
ence interactions with outgroup members. At the same time, the
Quad model permits a test of whether the immediate regulation
of automatic associations, as reflected in responses on implicit
measures, is sufficient to influence intergroup interactions. To date,
no research has directly examined the role of this kind of ‘‘up-
stream” self-regulation in intergroup interactions. Moreover, the
Quad model’s ability to generate estimates of these self-regulatory
processes from performance on an implicit measure circumvents
reliance on self-report measures of self-regulation. Thus, applica-
tion of the Quad model confers important conceptual and empiri-
cal gains over previous approaches to examining the relationship
between implicit attitudes and intergroup interactions.

The present research

In the current study, we used the Quad model to examine
whether the quality of an intergroup interaction is predicted by acti-
vation of automatic associations, the ability to overcome automatic
associations, or a combination of these processes. Non-Muslim
White participants completed an implicit measure of prejudice to-
ward Muslims and interacted with a Muslim confederate. Our mea-
sure of interaction quality was the confederate’s impressions of
participants’ likeability. To examine the unique predictive ability
of the implicit measure, we also assessed explicit attitudes toward
Muslims and controlled for this measure in our analyses. We focused
on attitudes and interactions with Muslims because this group is
highly salient in domestic and international relations. To date, no
experiments involving actual interactions between Muslims and
non-Muslims have been reported in the social psychology literature.

Based on previous findings that implicit attitudes predict inter-
group behavior (e.g., Greenwald et al., in press), we predicted that
participants with higher levels of implicit prejudice would be liked
less by the Muslim confederate. More importantly, by applying the
Quad model to the implicit prejudice data, we generated estimates
of Activation of Associations and Overcoming Bias to examine their
capacity to predict interaction quality. If implicit associations influ-
ence intergroup interactions (e.g., Dovidio et al., 2002), then AC
should be negatively correlated with the confederate’s ratings of
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likeability. On the other hand, OB should predict greater likeability
if overcoming associations contributes to smooth intergroup inter-
actions. Moreover, if regulation of the effects of automatically acti-
vated associations prevents them from affecting behavior, then AC
should interact with OB, such that OB predicts the confederate’s
rating when AC is high, but not when AC is low.

Methods

Participants

Forty-six non-Muslim White undergraduates (31 women and
15 men; M age = 20.27, SD = 3.71) received course credit for partic-
ipating in the study.

Materials

Go/No-Go Association Task (GNAT; Nosek & Banaji, 2001)
To measure implicit attitudes toward Muslims, participants

were presented with a series of trials in which an image from
one of four categories (Muslim, White, good, bad) was presented
in the middle of a computer screen. The stimuli were 16 Muslim
faces (eight male and eight female), 16 non-Muslim White faces
(eight male and eight female), 16 positive images (e.g., puppies,
flowers) and 16 negative images (e.g., spiders, snakes). The images
communicated that the target persons were Muslim via cues such
as style of clothing and face covering. Participants were instructed
to press the spacebar as quickly as possible if the picture belonged
to a target (‘‘go”) category, or to do nothing if it did not. Partici-
pants first completed three single categorization blocks with a re-
sponse deadline of 750 ms, followed by three with a deadline of
600 ms. In these 10-trial blocks, participants discriminated good
from bad, bad from good and Muslim from non-Muslim White.
The order of the blocks was randomized within each response
deadline. Distracter stimuli were drawn from the contrasting cate-
gory (e.g., non-Muslim White faces for Muslim targets). Images
were displayed for the duration of the response deadline, after
which time feedback appeared in the form of a green ‘‘O” or red
‘‘X” (indicating correct and incorrect or slow responses, respec-
tively). If participants responded too slowly on a go trial, the com-
puter automatically moved them onto the next trial. Participants
next completed two critical blocks with a 600 ms response dead-
line. The ‘‘go” categories were Muslim and bad in the ‘‘compatible”
block, and Muslim and good in the ‘‘incompatible” block. The crit-
ical blocks were completed in a randomized order and each con-
sisted of 80 trials. Participants who display greater accuracy in
the compatible block compared to the incompatible block are
thought to have implicit biases against Muslims. More specifically,
the extent that it is easier to categorize together pictures of Muslim
faces and negative concepts than it is to categorize together pic-
tures of Muslim faces and positive concepts reflects the strength
of association between Muslims and negativity.

Explicit attitudes
The Social Distance Scale (Bogardus, 1933) was used to assess

explicit attitudes toward Muslims. Participants completed this
scale, along with a battery of questionnaires that are not rele-
vant to the current study, 2–4 weeks prior to taking part in
the experiment. Participants were asked to indicate on 5-point
scales the degree to which they were willing (1 = unwilling,
5 = willing) to engage in a variety of different social relationships
(e.g., have as a neighbor) with a Muslim person who speaks English.
Scores on the nine items were reversed and averaged to form
the scale (a = .94), such that higher scores represent greater so-
cial distance.

Ratings of the interaction
The confederates rated on 5-point scales (1 = not at all, 5 = very

much so) how much they enjoyed each interaction, how much they
liked their interaction partner, and how comfortable they felt with
him or her. These three items were averaged to create separate
scores for ratings by the Muslim confederate (a = .80) and by the
non-Muslim White confederate (a = .79), with higher scores corre-
sponding to more favorable evaluations of the participants. The
participants also rated the confederates using the same three
items. However, these data are not reported, as they are not the fo-
cus of this paper.

Procedure

Participants were invited by a non-Muslim White male experi-
menter to take part in the study. Three Muslim males and four
non-Muslim White males were employed as confederates. Two
participants and two confederates (one Muslim and one non-Mus-
lim White) were scheduled for each session. The Muslim confeder-
ates were of Middle Eastern or South Asian descent. According to
their personal preferences, each Muslim confederate was bearded
and one wore traditional Muslim dress. After giving informed con-
sent, the participants and confederates were asked to wear a name
badge. The experimenter then read each name aloud and checked
it off a list. To increase the likelihood that participants would be
aware of the confederates’ group memberships, the experimenter
mispronounced the name (Jalal, Hasan, or Usman) of the Muslim
confederate, who corrected him and casually mentioned that it
was a common Muslim name.

Participants were then paired with a confederate and led into
adjacent rooms containing two chairs. When they were both seated,
the experimenter handed each person a list of two topics (e.g.,
‘‘sport and society” and ‘‘gambling”), asked them to pick one of
the topics to discuss, and left the room. The confederates were in-
structed to interact with the participant as they would with anyone
else, with the restriction that they not initiate the conversation.
Three minutes after the interaction started, the experimenter re-
turned and collected the topic list, ostensibly in preparation for
the next part of the experiment. The true purpose of this procedure
was to encourage the participant and confederate to engage in a less
formal discussion. After a further two minutes, the experimenter
stopped the interactions and placed each person in a separate room
to complete their ratings of the interaction. Once they had rated the
interaction with the Muslim (or non-Muslim) confederate, partici-
pants were led into the second room, provided with a second topic
list, and asked to interact with the other confederate.1

Following the interactions, participants were seated at a com-
puter in a private cubicle. There they completed the GNAT, several
tasks that were unrelated to the current study, and demographic
questions. Finally, participants were fully debriefed.

Results

Due to procedural issues (e.g., a participant arrived late to the
experiment and was not able to interact with both confederates),
there were missing data for some measures. This is reflected in
the varying degrees of freedom across measures.

Preliminary analyses

GNAT scores were calculated according to the algorithm de-
scribed by Nosek and Banaji (2001). First, the numbers of hits

1 Although we counterbalanced the order in which participants interacted with the
Muslim and non-Muslim White confederates, we are unable to examine the effects of
this variable, as we did not record order information for each participant.
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and false alarms for each critical block were summed and a correc-
tion2 applied to cells with perfect hits and zero false alarms. Next,
the proportions of hits and false alarms for each block were used
to calculate d0 scores, which reflect sensitivity (ability to discrimi-
nate target from distracters). Three participants with negative d0

scores for the incompatible block were removed from analysis be-
cause these sensitivity values indicate chance responding (Nosek &
Banaji, 2001).3

A paired-samples t-test indicated that sensitivity was higher in
the compatible block (d0 = 2.46, SD = .58) than in the incompatible
block (d0 = 1.41, SD = .52), t(42) = 9.11, p < .0001. Thus, consistent
with previous studies of implicit attitudes toward Muslims (e.g.,
Park, Felix, & Lee, 2007; Rowatt, Franklin, & Cotton, 2005), partici-
pants, on average, showed implicit prejudice toward Muslims.

To examine relationships between implicit attitudes and evalu-
ations of the participants, GNAT difference scores were calculated
by subtracting d0 values for the incompatible block from the d0 val-
ues for the compatible block, so that higher scores represent more
negative implicit attitudes. Controlling for the explicit attitude
measure and whether or not English was the participant’s first lan-
guage4, GNAT difference scores significantly predicted the Muslim
confederate’s ratings, b = �.25, b = �.30, t(39) = �2.10, p < .05, but
not the non-Muslim White confederate’s ratings, b = �.03, b = �.04,
t(37) = �0.21, p = .83. Thus, participants who displayed greater accu-
racy in pairing Muslim with bad (relative to good) on the GNAT re-
ceived less positive evaluations from the Muslim confederate. As
GNAT scores did not predict the non-Muslim White confederate’s
ratings, the remaining analyses focused on elucidating the processes
responsible for the relationship between implicit attitudes and the
Muslim confederate’s ratings.

Quad model analyses: effects of Association Activation and
Overcoming Bias

The structure of the Quad model is depicted as a processing tree
in Fig. 1. In the tree, each path represents a likelihood. Processing

parameters with lines leading to them are conditional upon all pre-
ceding parameters. For instance, Overcoming Bias (OB) is condi-
tional upon both Association Activation (AC) and Detection (D).
The conditional relationships described by the model form a sys-
tem of equations that predict the number of correct and incorrect
responses in compatible and incompatible trials. The model’s pre-
dictions are then compared to error rates in the actual data to
determine the model’s ability to account for the data. A v2-esti-
mate is computed for the difference between the predicted and ob-
served errors. In order to best approximate the model to the data,
the parameter values are changed through maximum likelihood
estimation until they produce a minimum possible value of the
v2. The final parameter values that result from this process are
interpreted as relative levels of the four processes. A complete
description of data analysis within the Quad model can be found
in Conrey et al. (2005). In the current study, frequencies of hits,
misses, false alarms, and correct rejections in the GNAT were used
to calculate parameter estimates of Association Activation, Detec-
tion, Overcoming Bias, and Guessing for each participant. Two sep-
arate AC parameters were estimated: one measuring the extent to
which associations between ‘‘Muslim” and ‘‘bad” were activated in
performing the GNAT, and one measuring the extent to which
associations between ‘‘non-Muslim” and ‘‘good” were activated.
The ability to generate independent estimates of Muslim-bad and
non-Muslim-good associations is one of the strengths of using
the Quad model. Two separate D parameters were estimated also:
one for Muslim faces, and one for non-Muslim faces and good and
bad images.5

The Quad model fit the data well, v2(2) = 1.01, p = .60. Means
and confidence intervals for the parameter estimates are displayed
in Table 1. Subsequent analyses focused on the roles of the Mus-
lim-bad AC parameter and the OB parameter in predicting the
Muslim confederates’ ratings. To test the unique and interactive ef-
fects of these parameters, we regressed Muslim-bad AC estimates
(centered), OB estimates (centered), explicit attitudes (centered),
English as a first language (coded 1 for English was the partici-
pant’s first language and �1 for English was not the first language),
and the interaction between AC and OB, on the confederate’s rat-
ings. AC, OB, and explicit attitudes were entered in the first step
and the interaction term in the second step. Using a web utility
(Preacher, Curran, & Bauer, 2006), interactions were followed up

Fig. 1. The Quadruple Process model (Quad model). Each path represents a
likelihood. Parameters with lines leading to them are conditional upon all preceding
parameters. The column on the right side of the figure depicts correct (

p
) and

incorrect (X) responses as a function of process pattern in the incompatible block of
the Muslim GNAT. In this particular figure, the response bias refers to guessing with
the spacebar.

2 As each block consisted of 80 trials, perfect scores were denoted by zero false
alarms or 40 hits for a particular block. Similar to Nosek and Banaji (2001), blocks
with zero false alarms were replaced with the value 0.35 and blocks with 40 hits were
replaced with the value 39.65.

3 The results reported in this paper were unchanged when these three participants
were included in analysis.

4 We controlled for English as a first language as it may influence impressions
formed during the interaction. The results were the same when we excluded the six
participants for whom English was not their native language.

5 Previous studies (e.g., Conrey et al., 2005) implemented a version of the Quad
model that estimates a single D parameter across all item types. This single D version
of the model did not provide good fit at the aggregate level for the current GNAT data,
v2(3) = 33.61, p < .0001. In contrast, the two D version fit the data well. This
difference in fit likely reflects the special meaning that the target category holds in
single-category variants of the IAT. In contrast to the items from the other three
categories (non-Muslim, good, bad), items from the target category (Muslim) were
always designated as ‘‘go’’ items in the GNAT. Thus, there are likely to be differences
in discriminability for the Muslim items compared to the other three item types.
Indeed, setting the two D estimates equal to each other resulted in loss of fit,
Dv2(1) = 32.60, p < .0001, indicating that the D estimate for Muslim faces was
significantly higher than the D estimate for the attributes and non-Muslim faces.

Table 1
Parameter estimates for the Muslim GNAT

Parameter Estimate
[confidence intervals]

AC Muslim-bad .14 [.11, .17]
non-Muslim-good .15 [.11, .18]

D Muslim .84 [.79, .88]
D non-Muslim, good, bad .64 [.61, .67]
OB .32 [.05, .59]
G .49 [.44, .53]

Notes. Goodness of model fit: v2 (2) = 1.01, p = .60. AC, Activation of Associations; D,
Detection; OB, Overcoming bias; G, Guessing.
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by calculating simple slopes at one standard deviation above and
one standard deviation below the mean of AC.

The regression analysis revealed no unique effects of AC, b = �
.65, b = �.13, t(38) = �0.81, p = .42, or OB, b = .22, b = .16,
t(38) = 0.97, p = .34. The explicit attitude measure, b = �.16,
b = �.22, t(38) = �1.45, p = .15, and the English as a first language
variable, b = .23, b = .26, t(38) = 1.68, p = .10, also did not signifi-
cantly predict likeability ratings. However, as shown in Fig. 2, OB
interacted with AC, b = 4.13, b = .38, t(37) = 2.09, p < .05.6,7 Tests
of simple slopes revealed that OB was unrelated to the confederate’s
ratings at one standard deviation below the mean of AC, b = .33,
t(37) = 1.34, p = .19. In contrast, OB significantly predicted greater
likeability at one standard deviation above the mean of AC,
b = 1.37, t(37) = 2.11, p < .05. Surprisingly, among participants with
high OB, those who had high levels of AC were liked more than those
with low levels of AC (see Fig. 2).

Discussion

Some researchers have theorized that automatic associations
influence behavior, resulting in discrimination toward outgroup
members (Dovidio et al., 2002), even when the actor would prefer
to act differently. More egalitarian behavior results from less
biased associations. Others have suggested that positive intergroup
interactions flow from people’s efforts to control their behavior
during interactions (Shelton et al., 2005). Still others have pro-
posed that automatically activated associations and behavioral
regulation interact to influence behavior in intergroup settings
(Dasgupta & Rivera, 2006; Fazio & Towles-Schwen, 1999). In the
current study, we explored an alternative source of controlling

intergroup interaction, the ability to regulate the effects of auto-
matic associations far ‘‘upstream,” even before they can influence
responses on an implicit measure. We examined the capacity of
Quad model estimates of activation of anti-Muslim associations
(AC) and the ability to overcome those associations (OB) to predict
the quality of an intergroup interaction. Levels of AC and OB when
performing the GNAT were not significantly associated with the
Muslim confederate’s ratings. Instead, the confederate’s ratings of
how much he liked the participants were predicted by an interac-
tion between AC and OB. Participants’ ability to overcome auto-
matic anti-Muslim associations predicted greater likeability only
when those associations were strong. When AC was low, OB did
not predict likeability ratings. Thus, the quality of the intergroup
interaction in this study was best predicted by a combination of
AC and OB.

The current study illustrates how the Quad model may enhance
interpretability of data from implicit attitude measures. We found
that participants who exhibited greater prejudice toward Muslims
on the GNAT received less positive ratings from the Muslim con-
federate. Taken on its own, this result might be interpreted in a
variety of ways. For example, approaches that treat implicit atti-
tude measures as pure reflections of automatic associations would
conclude that stronger associations predict disliking. The negative
relationship between GNAT bias scores and likeability might also
be used to refute the importance of self-regulation, as those who
are presumed to regulate the most (i.e., those with higher implicit
measure bias scores; Shelton et al., 2005) were liked the least. In
contrast, our Quad model findings indicate that biased associations
alone do not jeopardize the quality of an intergroup interaction.
The modeling further demonstrates that regulation of associations
plays an important role when people have strong automatic asso-
ciations. In the absence of the Quad model findings, the data from
the implicit measure would lead to very different conclusions. Pro-
viding a means to tease apart multiple possible interpretations of
effects involving implicit attitudes is one of the Quad model’s
strengths.

The current findings also extend the literature on the role of
self-regulation in intergroup interaction. Previous research (Das-
gupta & Rivera, 2006) found that when people are not motivated
to be egalitarian and are high in implicit bias, self-reported ability
to control behavior within social interactions predicts more posi-
tive behavior in the presence of an outgroup member. Our findings
show that early, ‘‘upstream” self-regulatory processes that directly
oppose activated associations may impact the quality of intergroup
interactions in a similar way to self-reported regulation of behavior
during an interaction. It should be noted that, although our find-
ings indicate that rapid regulation of the effects of automatic asso-
ciations (as reflected on responses on implicit measures) is
sufficient to influence interaction quality, they do not speak to
other kinds of self-regulation that may occur during the interac-
tion. Future research could incorporate measures of verbal and
nonverbal behavior to explore the relationship between early reg-
ulation processes of the sort examined here and within-interaction
self-regulation, and how the two contribute to interaction quality.
Because we focused on the confederate’s perceptions, our results
also do not shed light on the behavioral mechanism underlying
the effects of AC and OB on interaction quality. In all likelihood,
AC and OB probably influence a combination of verbal and nonver-
bal responses to outgroup members, but this remains a question
for future research.

An unexpected finding was that, among participants with high
OB, those with high AC were better liked than those with low AC.
One possible account of this finding is that the effort required to
overcome associations increases with the strength of those associ-
ations and, therefore, may be more apparent to interaction part-
ners. The perception that a partner is working hard to control
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Fig. 2. Regression slopes predicting the Muslim confederate’s rating from Over-
coming Bias (OB) at one standard deviation above and below the mean of Muslim-
bad Activation of Associations (AC). Higher ratings reflect more positive
evaluations.

6 Individual parameter estimates that were generated using the single D version of
the Quad model produced the identical interaction.

7 As indicated previously, one of the three Muslim confederates chose to wear
traditional Muslim dress. An examination of whether confederates wore traditional
versus non-traditional attire indicated no unique effects of attire, p > .20. The 3-way
interaction between AC, OB, and attire also was not significant, p > .36. However, the
key interaction between AC and OB remained significant in this analysis, b = 4.23,
b = .39, t(36) = 2.17, p < .05. Thus, differences in attire between the Muslim confed-
erates did not appear to influence the results.
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bias may be appreciated (e.g., Shelton et al., 2005). It is important
to note, however, that highly biased associations, in and of them-
selves, do not yield partner approval. It is only when highly biased
associations are accompanied by strong success in overcoming
those associations that partners are held in high regard. Further re-
search will be needed to explore this effect.

A possible limitation of the current study concerns the temporal
order of the tasks. Because participants completed the GNAT after
the interaction, implicit attitude performance may have been influ-
enced by the encounter with the Muslim confederate. However,
studies in which implicit attitudes were measured either immedi-
ately prior to the interaction (Dovidio et al., 1997; Fazio et al.,
1995; Sekaquaptewa et al., 2003) or in a separate experimental
session (Dasgupta & Rivera, 2006; Towles-Schwen & Fazio, 2006)
also found that implicit bias correlates with less favorable impres-
sions. In addition, meta-analytic evidence suggests that task order
does not moderate the correlation between implicit and explicit
measures (Hofmann, Gawronski, Gschwendner, Le, & Schmitt,
2005). Moreover, a recent meta-analysis (Greenwald et al., in
press) found that task order had no effect on the ability of the
IAT to predict behavior. This consistency across studies suggests
that the current findings are not dependent on the task order
employed.

In summary, both automatic associations and the ability to
overcome those associations have been identified as important
contributors to intergroup interaction. The Quad model provides
a unique tool for separating these processes and ascertaining their
relationships with behavior without relying on implicit measures
as pure proxies for association strength and without relying on
self-report measures of self-regulation. The model also permits
tests of a specific, upstream form of self-regulation that is difficult
to otherwise measure. Altogether, application of the model pro-
vides a more nuanced understanding of the relationship between
implicit attitudes and intergroup interaction.
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