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We proposed a model of intergroup contact wherein contact promotes understanding of 
outgroup perspectives, perspective taking relates to reduced intergroup anxiety that in turn 
is associated with lessened stereotyping and more positive intergroup attitudes. Additionally, 
we examined if implicit attitudes followed this model or were directly impacted by contact. 
White undergraduates (n = 153) completed measures of contact, perspective taking, intergroup 
anxiety, stereotype endorsement, and implicit and explicit intergroup attitudes. Our model 
fi tted the data well but explained explicit attitudes and stereotyping better than implicit 
attitudes. Supporting an environmental association interpretation, contact was the only 
signifi cant predictor of implicit attitudes. Findings support a dual-process model wherein 
implicit and explicit attitudes represent separate constructs and support the value of contact in 
improving intergroup attitudes.
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Intergroup prejudice is a well-established 
phenomenon. Put simply, individuals tend to 
evaluate members of other groups (e.g. ethnic, 
racial, religious groups) less favorably than mem-
bers of their own groups. Several theories address 
factors that reduce prejudice. The current study 
applies aspects of intergroup contact theory 
(Allport, 1954; Pettigrew, 1998), integrated threat 
theory (W. G. Stephan & Stephan, 2000), and 
research on perspective taking (e.g. Galinsky & 
Moskowitz, 2000) to an examination of explicit 
and implicit prejudice. 

We propose a model wherein intergroup 
attitudes are impacted by a three-stage process. 
Figure 1 presents the general model and Figure 
2 extends this model by presenting competing 
predictions regarding implicit and explicit 
attitudes. The initial stage is contact. Contact 
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experiences relate to improved understanding of 
the perspectives of outgroup members. Improved 
perspective taking relates to reduced intergroup 
anxiety, which lessens stereotype endorsement 
and reduces negative intergroup attitudes. As 
the literature examining the impact of contact, 
perspective taking, and anxiety on stereotyping 
and explicit attitudes is more abundant, we fi rst 
discuss these relationships. Next, we address 
how these variables potentially impact implicit 
attitudes and discuss the implicit/explicit 
attitude distinction.

Contact

Our model, as represented in Figure 1, begins 
with intergroup contact. A large body of re-
search establishes the benefi ts of intergroup 
contact on attitudes toward ethnic minorities 
and other outgroups. The bulk of this research 
focuses on the relationship between contact 
and explicit measures of bias (e.g. social dis-
tance, affect, stereotype endorsement). A meta-
analysis examining over 200 studies provided 
convincing support for the value of contact, 
fi nding moderate to strong relationships be-
tween contact with outgroup members and more 
positive attitudes toward the outgroup as well 
as reduced endorsement of negative outgroup 
stereotypes (Pettigrew & Tropp, 2000). 

We conceptualize contact as a distal rather 
than a proximal predictor of attitudes (e.g. W.G. 
Stephan & Stephan, 2000). A proximal pre-
dictor directly impacts the construct of interest, 
whereas a distal predictor’s impact is mediated 
by proximal variables. As a distal predictor, we 
propose contact affects attitudes and stereotypes 
about outgroups by infl uencing anxiety and 
perspective taking. 

We examine contact in terms of quantity, 
quality, and their interaction. Allport’s (1954) 
contact hypothesis focused primarily on what we 
term quality of contact. The contact hypothesis 
specifi es that contact with outgroup members is 
benefi cial to attitudes about the outgroup when 
individuals have equal status, common goals, are 
in a cooperative or interdependent setting, and 
have support from authorities. Contact meeting 
these conditions improves intergroup attitudes 

more than contact that does not (Pettigrew, 
1998). Though contact quality plays an important 
role in improving intergroup attitudes, even 
when contact conditions are not ideal, contact is 
benefi cial to intergroup attitudes. Meta analytic 
results demonstrate signifi cant, albeit, smaller 
effects for contact that does not meet optimal 
conditions (i.e. contact quantity; Pettigrew & 
Tropp, 2000). 

Studies demonstrating the impact of contact 
on attitudes are too numerous to review here. 
However, a recent investigation informs our 
approach through examination of the multi-
plicative combination (i.e. interaction) of 
quality and quantity of contact. In this study, 
the interaction between contact quality and 
quantity predicted several aspects of attitudes 
toward an outgroup that the main effects of 
quality and quantity could not predict (Voci & 
Hewstone, 2003). The interaction was such that 
the combination of more frequent and better 
quality contact was related to the most positive 
intergroup attitudes. Though the authors did 
not specifi cally address the issue, we suggest 
the following hierarchy regarding quality and 
quantity combinations. We expect that contact 
that is both high in quantity and high in quality 
has the most positive impact on intergroup 
attitudes. Contact that combines high quality 
and low quantity should also positively impact 
attitudes, though not as strongly as frequent 
high quality contact. We expect low quality-low 
quantity contact to exert a negative impact on 
attitudes; however, low quality-high quantity 
should promote the least positive attitudes. 
Combined with meta analytic results, this suggests 
that not only are contact quality and quantity im-
portant individually, but the interaction between 
them also improves prediction of attitudes. 

Throughout this article, we distinguish be-
tween contact quantity, contact quality, and their 
interaction as predictors of variables in our 
model. However, quantity and quality may not 
be independent. Studies examining both quality 
and quantity of contact demonstrate that more 
contact experiences relate to better perceptions of 
contact quality (Brown, Maras, Masser, Vivian, & 
Hewstone, 2001; Voci & Hewstone, 2003). This 
implies that the pairings in the hierarchy above 
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are not equally likely. Given that high quantity 
contact relates to better quality perceptions, 
experiencing high quantity and low quality 
contact in combination may be unlikely. 

Although the positive impact of contact 
on attitudes is well documented, there is less 
research examining how contact works. As 
shown in Figure 1, we propose that contact 
infl uences perspective taking, which in turn 
infl uences intergroup anxiety, and intergroup 
anxiety influences attitudes and stereotype 
endorsement. Thus, we propose that contact 
works by infl uencing mediating variables, and 
describe the rationale for this model below.

Perspective taking

One mechanism that we propose to mediate 
contact infl uences on attitudes is the ability to 
understand outgroup perspectives. In defi ning 
perspective taking we focus on cognitive em-
pathy, understanding the perspectives of others 
(Davis, 1994). Another form of empathy, known 
as emotional empathy, involves experiencing 
similar emotional responses to the experiences 
of others. Emotional empathy comprises parallel 
empathy, experiencing the same emotions 
as another person and reactive empathy, an 
emotional response to the experience of another 
person (Finlay & Stephan, 2000). Though the 

focus of the current study is cognitive empathy, 
we discuss studies examining several types of 
empathy below as many studies incorporate 
perspective taking in conjunction with other 
forms of empathy (e.g. Galinsky & Moskowitz, 
2000) and because perspective taking may lead 
to emotional empathy (Isen, 1984). 

At a general level, empathy for outgroup 
members results in improved attitudes toward 
outgroups (W. G. Stephan & Finlay, 1999). A 
series of studies demonstrated that participants 
who empathized with members of stigmatized 
groups such as people with AIDS, the homeless, 
and murderers, demonstrated improved attitudes 
toward members of the group (Batson et al., 1997). 
Participants who imagined themselves experi-
encing the emotions of an African American 
while reading scenarios depicting discrimination 
against an African American target demonstrated 
improved attitudes toward African Americans 
(Finlay & Stephan, 2000). Relevant to cognitive 
empathy, participants instructed to take the per-
spective of an African American target evaluated 
the target more favorably and demonstrated more 
positive attitudes toward African Americans in 
general (Vescio, Sechrist, & Paolucci, 2003). 

Perspective taking also reduces stereotype 
endorsement. In a series of studies examining 
stereotypes about the elderly, participants in-
structed to imagine a day in the life of an elderly 

Figure 1. General path model predicting stereotyping and attitudes.
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person, described that person less stereotypically 
and rated them more positively (if the particip-
ant had high self-esteem) than participants who 
did not take the elderly target’s perspective 
(Galinsky & Ku, 2004; Galinsky & Moskowitz, 
2000). Similarly, individuals who believed they 
understood their grandparent’s points of view 
demonstrated more positive attitudes toward 
older adults (Harwood, Hewstone, Paolini, & 
Voci, 2005).

Further evidence for the importance of per-
spective taking in improving intergroup atti-
tudes comes from research on children. A 
general fi nding across studies is that prejudice 
directed at ethnic groups lessens as children 
become more aware of the perspectives and ex-
periences of these groups (e.g. Black-Gutman & 
Hickson, 1996; Doyle & Aboud, 1995; Quintana, 
Ybarra, Gonzalez-Doupe, & De Baessa, 2000). 
Although it appears that increases in perspective 
taking represent a stage in cognitive develop-
mental processes (e.g. Selman, 1980), differences 
in individual levels of perspective taking likely 
exist. 

Contact infl uences on perspective taking 
Central to our model is the proposition that 
contact with outgroups promotes perspective 
taking. The role of contact in improving per-
spective taking is central to several models of 
cooperative education (e.g. Johnson & Johnson, 
1989). For example, the ‘three C’s’ model of pre-
judice reduction posits that interdependent 
contact and positive intergroup experiences 
lead to increased understanding of outgroup 
perspectives (among other benefi ts) that in 
turn promote more positive relationships with 
outgroup members (Johnson & Johnson, 
2000). Consistent with these propositions, a 
course providing structured interracial dialogs 
supported that idea that contact improved 
understanding of outgroup perspectives. 
Students engaging in face-to-face encounters 
with outgroup members experienced increases 
in perspective taking ability, although the effect 
existed only for individuals who valued the 
dialogic process (Nagda & Zúñiga, 2003). 

Studies of diversity education also support 
the claim that contact improves perspective 

taking. White students with more diversity ex-
periences such as completing diversity courses 
and attending interethnic dialogs demon-
strated higher levels of perspective taking 
than students with fewer experiences (Gurin, 
Nagda, & Lopez, 2004; Study 2). The same 
authors compared students enrolled in a fi rst-
year diversity education program to a matched 
group of students who did not enroll. Program 
participants exhibited greater perspective taking 
ability than non-participants when measured in 
their fourth year on campus (Gurin, et al., 2004; 
Study 1). Similarly, a large-scale study of campus 
diversity found that students exposed to courses 
addressing race, ethnicity, and interethnic rela-
tionships evidenced a greater ability to under-
stand outgroup perspectives (Gurin, 1999). 
Taken together, these studies suggest that con-
tact with outgroup members or even exposure 
to outgroup experiences improves perspective 
taking. 

Though not specifi cally addressed in these 
studies, we view diversity education experiences 
as a form of high quality contact so we expect 
contact quality to relate to better perspective 
taking. However, given the association between 
quality and quantity it is reasonable to suggest 
that both quantity and the quality by quantity 
interaction promote perspective taking. 

Anxiety

We propose that contact improves perspective 
taking which in turn reduces intergroup anx-
iety and that reductions in anxiety promote 
more positive attitudes about outgroups. 
Several relationships, represented in Figure 1, 
are central to this proposition: the role of inter-
group anxiety in promoting stereotype use and 
negative attitudes toward the outgroup; the 
relationship between contact and anxiety; and 
the role of perspective taking in mediating the 
contact—anxiety relationship. 

Evidence that intergroup anxiety is related 
to negative attitudes toward outgroups is con-
siderable, occurring in evaluations of African 
Americans (W. G. Stephan et al., 2002), Mexican 
immigrants in the US (W. G. Stephan, Diaz-
Loving, & Duran, 2000), Russian immigrants in 
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Israel (Bizman & Yinon, 2001), native Canadians 
(Corenblum & Stephan, 2001), prejudice toward 
people with cancer and AIDS (Berrenberg, 
Finlay, Stephan, & Stephan, 2002), reactions to 
Catholics and Protestants in Northern Ireland 
(Hewstone, 2002; Paolini, Hewstone, Cairns, & 
Voci, 2004), and women’s evaluations of men 
(C. W. Stephan, Stephan, Demitrakis, Yamada, & 
Clason, 2000). 

Regarding stereotyping, it appears that anx-
iety distracts attention and promotes reliance 
on stereotypes to guide judgments (Wilder, 
1993). A series of studies suggest a central role 
for anxiety in promoting stereotype usage. 
When participants were provided with stereo-
types about an outgroup and made to feel 
anxious, they evaluated counterstereotypical 
outgroup members as more similar to the out-
group than participants who were not made 
anxious (Wilder & Shapiro, 1989). Supporting 
an attention-based interpretation, when anxious 
participants focused on the counterstereotypical 
outgroup member, less assimilation of outgroup 
stereotypes occurred than when participants 
focused on stereotypical group members 
(Wilder & Shapiro, 1991). 

The infl uence of contact on anxiety 
Given the negative impact of anxiety on inter-
group attitudes, several studies examined factors 
that predict reduced intergroup anxiety. One 
consistent fi nding demonstrates that contact with 
outgroup members relates to reduced intergroup 
anxiety. For example, improved contact quantity 
and quality related to less intergroup anxiety 
toward the French (Brown et al., 2001)and be-
tween Hindus and Muslims in Bangladesh (Islam 
& Hewstone, 1993). The interaction between 
quality and quantity of contact predicted reduced 
anxiety in dealing with African immigrants and 
immigrant coworkers (Voci & Hewstone, 2003). 
Additionally, contact quality is associated with 
reduced anxiety in several of the studies cited above 
(e.g. Corenblum & Stephan, 2001; Hewstone, 
2002; Paolini, et al., 2004; C. W. Stephan et al., 
2000, Study 3, W. G. Stephan et al., 2000, 2002). 
These fi ndings suggest that contact quantity, 
quality, and their interaction relate to reduced 
intergroup anxiety. 

Though contact can reduce intergroup anxiety, 
it may also be a source of intergroup anxiety. 
Physiological data indicate that Whites who 
interacted with African Americans demonstrated 
increases in responses consistent with threat 
(Blascovich, Mendes, Hunter, Lickel, & Kowai-
Bell, 2001; Littleford, Wright, & Sayoc-Parial, 
2005). However, supporting the value of contact 
quantity in anxiety reduction, participants with 
frequent contact experiences demonstrated 
fewer threat responses when interacting with 
African Americans than those with less frequent 
contact (Blascovich, et al., 2001).

Perspective taking as a mediator of 
the contact–anxiety relationship
Although there exists evidence that positive con-
tact experiences are related to reduced inter-
group anxiety, less clear is whether contact 
directly impacts anxiety or if the relationship is 
mediated by other factors. Central to our model 
is the role of perspective taking as a mediator 
of the contact–anxiety relationship. However, 
other models and fi ndings suggest a number of 
potential relationships. For example, anxiety 
may mediate the contact–perspective taking 
relationship or anxiety and perspective taking 
may be correlated with neither mediating the 
other. We discuss evidence for each relationship 
below.

Though we propose a mediating role for per-
spective taking, it is plausible that perspective 
taking occurs after anxiety reduction. Anxiety 
reduces cognitive resources (e.g. Easterbrook, 
1959) so it is reasonable to suggest that inter-
group anxiety negatively impacts the ability to 
understand outgroup perspectives. Relevant 
to intergroup interactions, White participants 
with negative implicit attitudes toward African 
Americans demonstrated greater cognitive 
impairment following either interactions with an 
African American or viewing pictures of African 
Americans (Richeson et al., 2003; Richeson & 
Shelton, 2003). Although the researchers did 
not specifi cally address anxiety, it is plausible 
that prejudiced participants experienced greater 
anxiety which promoted cognitive impair-
ment. Similarly, a core motives interpretation 
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(Fiske, 2004) suggests that individuals focus fi rst 
on reducing threats such as intergroup anxiety 
before attempting to understand outgroup per-
spectives. These data suggest that intergroup 
anxiety depletes cognitive resources, potentially 
hindering perspective taking. 

There also exists the possibility that perspective 
taking and anxiety are products of contact but 
occur simultaneously and possibly independently. 
Recent reformulations of intergroup contact 
theory propose central roles for perspective 
taking and contact but not as mediators of one 
another (e.g. Kenworthy, Turner, Hewstone, & 
Voci, 2005). Given these competing views, we pro-
vide tests of three alternative models: one allow-
ing anxiety to mediate the contact–perspective 
taking relationship, one where both anxiety and 
perspective taking mediate the contact–attitudes 
relationship but do not correlate, and one where 
anxiety and perspective taking mediate the contact–
attitudes relationship and do correlate.

Our model posits that perspective taking 
mediates the contact–anxiety relationship. This 
suggests that contact works by promoting a 
better understanding of outgroup perspectives. 
Supporting this view is theorizing regarding 
social anxiety that posits anxiety results when 
individuals do not possess clear guidelines re-
garding how to behave in social interactions 
(Schlenker & Leary, 1982) and data suggesting 
that interracial anxiety results from a lack 
of social skills necessary to promote a non-
prejudiced image (Devine, Evett, & Vasquez-
Suson, 1996). Beliefs that one understands 
outgroup perspectives should relate to clearer 
behavioral guidelines or a better understanding 
of such guidelines that in turn reduces intergroup 
anxiety.

Supporting these propositions, participants 
with worse contact experiences expected nega-
tive experiences when interacting with African 
Americans, and demonstrated greater intergroup 
anxiety and more avoidance and hostility 
toward African Americans. Both expectancies 
and anxiety mediated the relationship between 
contact quality and avoidance/hostility. Anxiety 
mediated the expectancy–avoidance/hostility 
relationship and expectancies mediated the 
relationship between contact quality and anxiety 

(Plant & Devine, 2003). A similar test of these 
variables using measures separated by two weeks 
supported the causal sequence proposed in our 
model. Contact experiences at Time 1 predicted 
negative expectancies measured two weeks later 
and negative expectancies at Time 1 predicted 
intergroup anxiety measured two weeks later, 
even when controlling for Time 1 anxiety 
measure. The reverse was not true, as Time 2 
expectations did not predict Time 1 anxiety after 
controlling for relevant variables (Plant, 2004). 
Outcome expectancies in both studies refl ected 
a lack of clear behavioral guidelines (e.g. ‘when 
interacting with a Black person, I would be 
unsure of how to act in order to show him or 
her that I was not prejudiced’). We suggest that 
perspective taking is central to understanding 
behavioral guidelines, as lack of understanding 
of the perspective of African Americans may be 
a barrier to understanding how to act in inter-
actions with African Americans. 

Other mediation effects

We discussed relationships between contact, 
perspective taking, and intergroup anxiety on 
stereotype endorsement and intergroup atti-
tudes as well as the mediating effects of perspec-
tive taking in the contact–anxiety relationship in 
the previous sections. However, several additional 
relationships exist within our model.

Our model places perspective taking and anx-
iety in between contact and explicit attitudes and 
stereotyping. This prediction is consistent with 
integrated threat theory propositions regarding 
anxiety, wherein anxiety is a proximal predictor 
of intergroup attitudes and contact is a distal 
predictor (W.G Stephan & Stephan, 2000). In 
this model, negative contact experiences lead to 
increased intergroup anxiety that in turn lead 
to more negative attitudes about the outgroup. 
This mediational role for anxiety on the contact 
explicit–attitudes relationship is widely reported 
(e.g. Corenblum & Stephan, 2001; Islam & 
Hewstone, 1993; Paolini, et al., 2004; C. W. Stephan 
et al., 2000, Study 3; W. G. Stephan et al., 2002; 
but see C. W. Stephan et al., 2000, Studies 1 and 2; 
W. G. Stephan et al., 2000). Though our model 
places perspective taking between contact and 
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explicit attitudes and stereotyping, we view 
that the importance of perspective taking is 
in mediating the contact–anxiety relationship. 
We do not expect perspective taking to mediate 
relationships between contact and attitudes or 
stereotypes. 

We also propose that anxiety mediates the 
relationship between perspective taking and 
explicit attitudes and stereotyping. Several 
studies found that perspective taking reduced 
negative attitudes toward outgroups (e.g. 
Galinsky & Ku, 2004; Galinsky & Moskowitz, 2000; 
Harwood et al., 2005). One explanation for this 
relationship is that empathy reduces dissimi-
larity perceptions and feelings of threat (W. G. 
Stephan & Finlay, 1999). Indeed, integrated 
threat theory posits a central role for threats, 
particularly intergroup anxiety. We propose that 
perspective taking impacts explicit attitudes 
and stereotypes by reducing intergroup anx-
iety. A better understanding of the perspective 
of outgroup members will impact anxiety when 
interacting with outgroup members. Thus, anx-
iety mediates the relationship between perspective 
taking and explicit attitudes and stereotype 
endorsement.

Implicit attitudes

To this point, we have discussed explicit atti-
tudes and stereotypes but not implicit attitudes. 
Implicit attitudes are commonly defi ned as 
automatic social cognitions that are outside of 
the control of the individual (e.g. Greenwald, 
McGhee, & Schwartz, 1998). We discuss two gen-
eral perspectives on implicit attitudes relevant to 
predictions regarding contact, perspective tak-
ing, and anxiety. The fi rst proposition is that im-
plicit attitudes are one of several components of 
true attitudes (e.g. Greenwald & Banaji, 1995). 
In this view, explicit and implicit measures tap 
the same target evaluations, albeit in different 
ways and often with different results. Another 
view suggests that implicit attitudes refl ect envir-
onmental associations (Karpinski & Hilton, 
2001). In this view, implicit attitudes refl ect the 
associations the individual has experienced rather 
than an evaluation of the target. Thus, negative 
implicit evaluations of African Americans by 

Whites from the United States result from im-
mersion in a society with a long history of racial 
bias (Gehring, Karpinski, & Hilton, 2003).

Contact and implicit attitudes 
A handful of studies provide insight into how 
contact affects implicit attitudes. Relevant to 
contact quality, individuals with close African 
American friends demonstrated less implicit 
bias against African Americans than did indi-
viduals without close African American friends 
(Aberson, Shoemaker, & Tomolillo, 2004). The 
same fi nding existed for implicit attitudes toward 
Hispanics. Friendship provides a context that 
meets most of the conditions specifi ed in the 
contact hypothesis (Pettigrew, 1997), suggesting 
that aspects of contact quantity and quality 
relate to more favorable implicit attitudes. This 
effect is apparently not limited to friendships, 
as participants exhibited less implicit bias to-
ward African Americans in the presence of an 
African American experimenter than when in 
the presence of a White experimenter (Lowery, 
Hardin, & Sinclair, 2001). Other studies, however, 
found no relationship between contact quantity 
and implicit bias. Contact with the elderly was 
unrelated to implicit bias toward older adults 
( Jelenec & Steffens, 2002) and contact with the 
obese did not infl uence implicit anti-fat bias 
(Teachman & Brownell, 2001).

Several studies examining the impact of counter-
stereotypical information on implicit attitudes 
also present data relevant to an environmental 
association interpretation of implicit attitudes. 
According to the environmental association 
model, repeated pairings of outgroup targets 
with positive stimuli results in positive implicit 
attitudes. Indeed, exposure to positively valued 
outgroup targets does reduce implicit bias against 
the outgroup. Participants exposed to admired 
African Americans (e.g. Martin Luther King) 
demonstrated reduced implicit bias toward 
African Americans (Dasgupta & Greenwald, 2001) 
and those instructed to imagine a strong woman 
evidenced reduced implicit pro-male bias (Blair, 
Ma, & Lenton, 2001). Additionally, participants 
committed fewer errors in stimulus pairings 
for African American targets after multiple 
exposures to both stereotype-consistent and 
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stereotype-inconsistent information, a strategy 
the researchers suggest makes race irrelevant 
(Plant & Peruche, 2003).

Theoretically, if implicit attitudes result from 
exposure to societal biases, it follows that posi-
tive contact experiences should create more 
positive implicit attitudes. Exposure to societal 
biases and contact represent two distinct sources 
of attitudes. According to an Environmental 
Association perspective, societal biases are al-
ways present and a primary source of negative 
implicit attitudes toward African Americans. 
Positive contact experiences exert an opposing 
effect, producing positive associations with 
African Americans. In the context of this study, 
we believe this view implies a direct rather than 
mediated relationship between contact and 
implicit attitudes. 

Perspective taking and anxiety as predictors 
of implicit attitudes 
Though there are a handful of studies examining 
contact impacts on implicit attitudes, relatively 
few studies examined the impact of perspective 
taking or anxiety on implicit attitudes. One 
study demonstrated that students enrolled 
in diversity education courses evidenced less 
implicit bias than a control group of students 
not enrolled in diversity education (Rudman, 
Ashmore, & Gary, 2001). Given that diversity edu-
cation promotes understanding of outgroup 
perspectives (e.g. Gurin et al., 2004), this suggests 
that perspective taking may improve implicit 
attitudes. Though this fi nding is encouraging, 
students enrolled in diversity education courses 
may differ from those who do not choose such 
a course on a number of potentially relevant di-
mensions. Another study, examining reactions 
to overweight people, found mixed results when 
instructing participants to empathize with the 
obese. Participants read fi rst person accounts 
where an overweight protagonist experienced 
considerable prejudice and social rejection due 
to her weight. Only those participants who were 
overweight demonstrated reduced implicit bias 
following the perspective taking manipulation 
(Teachman, Gapinski, Brownell, Rawlins, & 
Jeyaram, 2003).

Given the limited research in these areas, there 
is not a fi rm theoretical basis for predictions 
regarding the impact of perspective taking and 
anxiety on implicit attitudes. We suggest that if 
implicit attitudes are a component of a more 
general attitude concept (i.e. implicit attitudes 
as true attitudes) then implicit attitudes relate 
to the same factors as explicit attitudes. In this 
view, implicit attitudes should be impacted by 
perspective taking and anxiety in the same 
manner as explicit attitudes and stereotypes. 
Thus, the two perspectives suggest different 
predictions regarding the effects of contact. 
As represented in Figure 2, the environmental 
association model predicts direct effects on 
implicit attitudes, whereas the true attitudes 
model suggests mediated effects.

Hypotheses and proposed models

We put forth several hypotheses concerning 
the relationships among the variables in our 
model as specifi ed in Figure 2. Hypotheses 1 
through 3 focus on explicit attitudes and 
stereotypes. Hypotheses 4 and 5 involve implicit 
attitudes. 

Hypothesis 1: Increased contact quantity, 
quality, and their interaction predict increased 
perspective taking. The quantity by quality 
interaction is expected to demonstrate that 
greater quantity combined with higher quality 
contact produces the highest levels of perspective 
taking.

Hypothesis 1a: Perspective taking mediates the 
relationship between contact and anxiety.

Hypothesis 1b. Anxiety mediates the relation-
ship between contact and explicit attitudes and 
stereotyping.

Hypothesis 2: Increased perspective taking 
relates to reduced anxiety. 

Hypothesis 2a: Anxiety mediates the relation-
ship between perspective taking and explicit 
attitudes and stereotyping. 

Hypothesis 3: Reduced anxiety relates to 
more positive explicit attitudes and reduced 
stereotyping.

Hypotheses 4 and 5 present competing pre-
dictions corresponding to the implicit attitudes 
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as true attitudes and environmental association 
arguments outlined above. 

Hypothesis 4: The mediators specified in 
Hypotheses 1a, 1b, and 2a impact implicit atti-
tudes in the same manner as explicit attitudes 
and stereotyping. This prediction, presented in 
the top panel of Figure 2, corresponds to the 
implicit attitudes as true attitudes model. 

Hypothesis 5: Greater contact quantity, quality, 
and their interaction predict more positive 
implicit attitudes. This hypothesis, presented 

in the bottom panel of Figure 2, corresponds to 
an environmental association model of implicit 
attitudes. Greater quantity combined with higher 
quality contact should produce the most positive 
implicit attitudes.

Method

Participants
Altogether, 210 undergraduates participated for 
extra credit or to fulfi ll research participation 

Figure 2. Proposed path models. Upper panel represents the true attitudes model. Lower panel represents the 
implicit attitudes as environmental association model.
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requirements. Analyses utilized data from only 
White participants (n = 159). We excluded 
six of these participants due to missing data, 
leaving a sample of 153. This sample consisted 
primarily of women (80%) with an average age 
of 21.0 (SD = 5.3). 

Implicit attitudes
We used Inquisit Software by Millisecond 
(Inquisit, 2002) to conduct the Implicit Asso-
ciation Test (IAT; Greenwald et al., 1998). Each 
IAT used 25 White male names (e.g. Adam, 
Chip), 25 African American male names (e.g. 
Alonzo, Jamel), 25 pleasant words (e.g. freedom, 
love), and 25 unpleasant words (e.g. abuse, 
vomit) as stimuli. Participants engaged in four 
categorization tasks, labeled as practice and 
actual trials. Each task required participants 
to classify a stimulus object into one of two 
categories. The tasks included distinguishing 
pleasant and unpleasant words, classifying 
names as typical of African Americans or Whites, 
classifying names or words as either ‘White or 
unpleasant’ or ‘African American or pleasant’ 
(incompatible), and classifying names or words 
as either ‘White or pleasant’ or ‘African American 
or unpleasant’ (compatible). For each task, there 
were practice trials. Counterbalancing random-
ized presentation of categories between the left 
and right of the screen, and the presentation 

of compatible and incompatible tasks. Implicit 
bias against African Americans is an index 
of differences in reactions to compatible vs. 
incompatible stimuli.

Self-report measures
Table 1 presents means, standard deviations, 
correlations, and reliabilities for each measure 
where applicable. 

Contact Two items addressed contact quantity. 
Participants indicated the amount of contact 
experienced with African Americans currently 
and in the past. Each item comprised an 11-point 
scale (0 = no contact at all to 10 = daily contact).

Five items, taken from Islam and Hewstone 
(1993), measured quality of contact. These items 
asked the participant to think about their closest 
African American acquaintance and indicate 
the extent that contact with that person was 
perceived as equal, involuntary or voluntary, 
intimate, pleasant, and cooperative. Particip-
ants rated each item on an 11-point scale, with 
the ends of the scale adapted for each item 
(e.g. 0 = completely involuntary to 10 = completely 
voluntary). Items on this scale correspond to 
aspects of Allport’s (1954) contact hypothesis 
formulation. The interactions between quantity 
and quality were computed using the cross prod-
uct of each centered variable (Aiken & West, 1991). 

Table 1. Descriptive statistics and correlations for predictors and criterion variables

 Possible         
 range M SD Imp Exp Anx Per St Quan Qual

Implicit attitudes n/a  0.5  0.4  .60    
Explicit attitudes 5 to 35 11.8  4.8  .01  .90
Anxiety 0 to 54 18.0  9.9  .11  .23**  .88
Perspective taking 0 to 54 24.2  9.9  .01 –.05 –.39**  .80
Stereotype endorse  4 to 40  8.8  6.6  .04  .46**  .34** –.16*  .91
Quantity 0 to 20 12.9  5.0 –.12 –.17* –.19*  .26** –.08  .59
Quality 0 to 50 41.3  6.8 –.10 –.23** –.27**  .23** –.27**  .35**  .70
Quantity × Quality n/a  n/a n/a  .17*  .03  .06  .04  .02  .05  .03

* p < .05; ** p < .01.
Notes: Reliabilities listed on diagonal. Implicit reliability is correlation between odd and even stimulus trials (i.e. 
split-half). 1 All other reliability estimates are Cronbach’s alpha. n = 153. Interaction listed as positive correlations. 
Higher scores on stereotyping, explicit and implicit attitude measures indicate greater bias. Explicit bias and 
stereotyping range, means, and standard deviations presented as untransformed data. Analyses using these 
variables utilized square root transformation.
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Though the path analysis technique we present 
does not typically include interaction terms, the 
inclusion of interaction in such analyses is a 
viable analysis strategy (e.g. Kenny & Judd, 1984; 
Schumacker & Marcoulides, 1998).

Perspective taking The measure of perspective 
taking was a six-item intergroup understanding 
scale (W. G. Stephan, 2002) containing items such 
as ‘I believe that I have a good understanding of 
how African American people view the world’ and 
‘I cannot seem to grasp the African American 
perspective on most issues’. Participants evalu-
ated each item on a 10-point scale (0 = strongly 
disagree to 9 = strongly agree).

Anxiety The anxiety measure was a modifi ed 
version of an intergroup anxiety scale (W.G. 
Stephan & Stephan, 1985). Six items asked par-
ticipants how they would feel when interacting 
with African American people whom they did not 
know. Participants rated comfort, uncertainty, 
confi dence, awkwardness, anxiety, and feelings 
of being at ease on a 10 point scale (0 = not at all 
to 9 = extremely). 

Stereotype endorsement We constructed a 
stereotype endorsement index using four items 
asking participants to indicate the percentage 
of African Americans who were hard-working, 
intelligent, honest, and sincere (adapted from 
W. G. Stephan et. al, 2002). Participants re-
sponded on a 10-point scale (A = 0–10%, 
B = 11–20%, C = 21–30%, D = 31–40%, 
E = 41–50%, F = 51–60%, G = 61–70%, 
H = 71–80%, I = 81–90%, J = 91–100%). We 
coded A = 1, B = 2, etc. Scoring reversed items 
so that higher scores indicated less endorse-
ment of positive stereotypes and higher scores 
refl ected more bias.2

We focus on endorsement of positively worded 
stereotype traits. Changes in the expression of 
racial prejudice (e.g. Gaertner & Dovidio, 1981, 
1986) include a reluctance to ascribe negative 
traits to outgroups. Research examining the 
positive-negative asymmetry effect demonstrates 
that discrimination is more likely to appear in 
positive domains such as allocating resources 

or evaluating outgroup members on positive 
adjective items (Buhl, 1999).

Explicit attitudes toward African Americans 
Attitudes toward African Americans consisted of 
four 7-point semantic differential items. Items 
included beautiful-ugly, good-bad, pleasant-
unpleasant, and nice-awful. Higher scores on this 
index represented more negative attitudes.

Results

Assumptions, data screening, scoring, and 
model evaluation criteria
We used a square root transformation to correct 
for skew on the explicit attitude and stereotyping 
measures (Tabachnick & Fidell, 2001) and 
then standardized all variables. Following from 
Greenwald, Nosek, and Banaji’s (2003) improved 
scoring procedures for the IAT, scores consisted 
of the averaged standardized differences be-
tween latencies in the compatible and non-
compatible trials. The scoring algorithm uses 
actual and practice trials. The fi nal measure is a 
standardized score (d). This scoring algorithm 
is superior to other procedures in terms of 
reliability and resistance to methodological 
infl uences. 

We evaluated each model against the following 
criteria: a chi-square value producing p > .05, a 
comparative fi t index (CFI) value of .95 or above, 
root mean square error of approximation 
(RMSEA) of .06 or below, and a standardized root 
mean square residual (SRMR) of .08 or below 
(Hu & Bentler, 1999). We also examined a 90% 
confi dence interval (CI) around the RMSEA. 

Preliminary analyses: correlations and factor 
analysis
The zero-order correlations presented in Table 1 
provide initial support for several hypotheses. 
Notable is the signifi cant relationship between 
the quality by quantity of contact interaction 
and implicit bias and the nonsignifi cant correl-
ation between implicit attitudes and stereotype 
endorsement or explicit attitudes. Also of note 
was the correlation between explicit attitudes and 
stereotyping. Given the similarities between the 
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stereotype and explicit attitudes measures, we 
tested the fi t of these variables to two orthogonal 
factors. The orthogonal two-factor solution fi t 
the data well (χ2 (20, N = 153) = 27.0, p = .14, CFI 
= .997, RMSEA = .048, 90% CI for RMSEA = .00 
to .088, SRMR = .017). Next we fi t a one-factor 
model. This model fi ts the data poorly (χ 2 (19, 
N = 153) = 2046.7, p < .001, CFI = .163, RMSEA = 
.824, 90% CI for RMSEA = .792 to .852, SRMR = 
.405). Comparing the two models supports the 
presence of separate constructs as the two-factor 
model improved fi t considerably over the single 
factor solution (∆χ2 (1) = 2019.9, p < .001).

Path models
In this section, we present tests of the fi t of sev-
eral models. We tested models using EQS with 
measured variables, as the sample was not large 
enough to use latent variables. First, we tested 
the fi t of the models represented in Figure 2 
then simplifi ed models through addition of 
paths and deletion of nonsignifi cant paths. 
Next, we examined mediation effects. Finally, 
we tested the fi t of three alternative models. To 
avoid redundancy, we discuss model fi t in this 
section and address tests of hypotheses in the 
sections that follow. 

The fi rst model (Figure 2, top panel) fi tted 
the data poorly (χ 2 (20, N = 153) = 55.2, p < .001, 
CFI = .692, RMSEA = .108, 90% CI for RMSEA = 
.074 to .142, SRMR = .100). Model fi t improved 
considerably following the addition of a path 
between the residuals for explicit attitudes and 
stereotyping (i.e. variables allowed to correlate) 
(χ2 (19, N = 153) = 26.1, p = .13, CFI = .938, RMSEA 
= .050, 90% CI for RMSEA = .000 to .092, SRMR 
= .077). Despite the improved model fi t, implicit 
attitudes were poorly explained (R2 = .010).

The second model (Figure 2, bottom panel) 
also initially fi tted the data poorly (χ 2 (18, N = 153) 
= 50.3, p < .001, CFI = .717, RMSEA = .109, 90% 
CI for RMSEA = .074 to .144, SRMR = .094). 
Again fi t improved following the addition of 
a path between explicit attitudes and stereo-
typing (χ 2 (17, N = 153) = 21.2, p = .22, CFI = 
.964, RMSEA = .041, 90% CI for RMSEA = .000 
to .088, SRMR = .070). We judged this model 
as a better fi t to the data due to the marginally 
better performance on the fi t indices and the 

improved explanation of implicit attitudes 
(R2 = .033). We next modifi ed this model to 
further improve fi t. 

Though the model provided a good initial fi t 
to the data, several paths were not signifi cant. 
To simplify the model, we deleted ns paths 
and added a path, suggested by the Lagrange 
Multiplier Test (Bentler, 1995), between contact 
quality and anxiety. This model fi tted the data 
well on all indices (χ 2 (19, N = 153) = 17.0, p = .59, 
CFI = 1.0, RMSEA = .00, 90% CI for RMSEA = .00 
to .063, SRMR = .056). This modifi cation did 
not signifi cantly impact model fi t (∆χ 2 (2) = 4.2, 
p = .12). However, we prefer this model as the 
elimination of ns paths simplifi es explanation. 
This model is summarized in Figure 3.3

Finally, we fi t a model with paths from each 
variable to all the variables represented to the 
right of the variable in the path model (termed 
All Paths). For example, contact quality predicts 
perspective taking, anxiety, stereotype endorse-
ment, and attitudes, whereas the perspective 
taking variable only predicts anxiety, stereotype 
endorsement, and the two attitude measures. 
The purpose of this model is to provide medi-
ation tests, as the simplifi ed model does not 
contain the necessary paths to produce all 
possible mediation tests. For example, in our 
fi nal model there is no path from the quantity 
by quality interaction to perspective taking. 
Without such a path, mediation is not tested. 
This model also allows for consideration of 
additional paths not included in the model. 
The All Paths model fi t the data well (χ 2 (2, 
N = 153) = 0.8, p = .81, CFI = 1.0, GFI = .999, 
RMSEA = .00, 90% CI for RMSEA = .00 to .123, 
SRMR = .016). Though two paths in this model 
that were not included in the simplifi ed model 
were signifi cant (quality of contact to explicit 
attitudes and stereotype endorsement), the 
addition of paths produced little improvement 
in model fi t over the simplifi ed model (∆χ 2 (17) 
= 16.2, p = .51), suggesting that the simplifi ed 
model adequately explained the data.

Tests of direct relationships
This section reports hypothesis tests regarding 
direct relationships between variables (i.e. 
non-mediation hypotheses). Results are largely 
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consistent with hypotheses regarding explicit 
attitudes and stereotyping and support the value 
of the quantity by quality of contact interaction 
in explaining implicit attitudes. 

As shown in Figure 3, the predictors explained 
5.2% of the variance in explicit attitudes, 11.5% 
of the variance in stereotype endorsement, and 
3.3% of the variance in implicit attitudes. Par-
tially consistent with Hypothesis 1, contact quality 
and quantity, but not their interaction, related 
to increased perspective taking. As predicted 
in Hypothesis 2, increased perspective taking 
corresponded to reduced anxiety. However, better 
quality of contact also related to reduced anxiety. 
Consistent with Hypothesis 3, reduced anxiety 
related to lower levels of stereotype endorsement 
and more positive explicit attitudes.

The only signifi cant predictor of implicit 
attitudes was the interaction between quality 
and quantity of contact. To clarify the interaction, 
we examined correlations between contact 
quality and implicit attitudes for high and low 
contact quantity groups as defi ned by a median 
split on the quantity variable. In the low contact 
quantity group (r(79) = –.25, p = .03), better 
contact quality related to less implicit bias. 
There was no relationship between quality and 
implicit attitudes for the high contact quantity 
group (r(74) = .10, p = .37). The difference 
between these correlations was significant 
(z = 2.2, p = .03). This result diverges from our 
predictions regarding the interaction. It seems 

counterintuitive that contact quality associated 
positively with more favorable implicit attitudes 
only when contact quantity was low. However, 
further examination revealed that the low 
quantity group (M = 39.7, SD = 7.4) reported 
significantly lower contact quality than the 
high quantity group (M = 43.5, SD = 5.5), 
(t(151) = 4.0, p < .001, d = 0.64).4 This suggests 
that the high quantity group demonstrated a 
weaker relationship between quality and im-
plicit attitudes because members of this group 
reported better overall contact quality (i.e. most 
of the group experienced high quality contact). 
That is, participants with higher contact quan-
tity tended to have better contact quality. Since 
most participants with high quantity also 
experienced high quality, it may be the case that 
no relationship between implicit attitudes and 
quality exists in this group due to the limited 
variability of quality ratings. This result highlights 
the importance of contact quality when contact 
experiences are uncommon. 

Mediation
We used values from the All Paths model to 
test mediation hypotheses. As we used different 
path models for these tests, some of the path 
values differed slightly from those presented in 
Figure 3. However, these differences do not 
impact the pattern of results; all signifi cant paths 
in the simplifi ed model were also signifi cant in 
the All Paths model. 

Figure 3. Final path model predicting implicit and explicit attitudes.
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This analysis used three estimates derived from 
EQS (Bentler, 1995) to test for mediation and 
regression analyses to clarify effects. The fi rst 
estimate is the total effect of the predictor on 
the dependent variable. This is analogous to 
the zero-order correlation. The presence of a 
total effect indicates a relationship between the 
predictor and the outcome measure. Early work 
on mediation analysis argued that the total effect 
must be signifi cant for mediation to be possible 
(Baron & Kenny, 1986). However, more recent 
work suggests that a signifi cant total effect is 
not a prerequisite to mediation (MacKinnon, 
Krull, & Lockwood, 2000; MacKinnon, Lockwood, 
Hoffman, West, & Sheets, 2002; Shrout & Bolger, 
2002). The second estimate is the direct effect 
of the variable. Direct effects are the path 
weights. A signifi cant direct effect indicates that 
the variable makes a signifi cant contribution to 
prediction within the model. The fi nal estimate 
is the indirect effect. A signifi cant indirect effect 
indicates mediation. For the model, we tested 
mediation on prediction of explicit attitudes, 
implicit attitudes, stereotype endorsement, 
and anxiety. These tests are summarized in 
Table 2.

We predicted that perspective taking mediated 
the relationship between contact and anxiety 
(Hypothesis 1a). This hypothesis was supported 
for contact quality and quantity but not their 
interaction. This result suggests that frequent 
and positive contact experiences reduce anxiety 
through improving perspective taking. Despite 
the mediation effect, there remained a signifi -
cant relationship between positive contact 
quality and reduced anxiety. This relationship 
is refl ected by the inclusion of a direct path 
from quality of contact to anxiety in our fi nal 
model. 

The only mediated relationship between 
contact and explicit attitudes or stereotyping 
was between contact quality and stereotype 
endorsement. This effect is best termed partial 
mediation as the direct effect remains signifi cant. 
However, this statistical result is unclear as both 
perspective taking and anxiety come between 
quality of contact and stereotyping. This could 
indicate mediation by perspective taking or 
anxiety or both variables jointly. To clarify this 
effect, we utilized regression to specify the 
source of mediation, allowing for examination 
of the mediating role of perspective taking 

Table 2. Mediation tested through effect decomposition

  Dependent
Predictor variable Mediator(s) Measure Total Direct Indirect

Quantity contact PT Anxiety –.11 –.05 –.07*
Quality contact PT  –.24* –.18* –.06#

Quantity × quality PT   .08  .06  .02
Quantity contact PT, Anxiety Implicit bias  .07  .07  .00
Quality contact PT, Anxiety  –.04 –.03 –.02
Quantity × quality PT, Anxiety   .18*  .18*  .01
Perspective taking Anxiety  –.03 –.07  .04
Quantity contact PT, Anxiety Explicit bias  .10  .09  .00
Quality contact PT, Anxiety   .20*  .17*  .03
Quantity × quality PT, Anxiety   .01  .00 –.01
Perspective taking Anxiety  –.04 –.10  .07*
Quantity contact PT, Anxiety Stereotype   .01  .05 –.04
Quality contact PT, Anxiety Endorsement –.26* –.19* –.07*
Quantity × quality PT, Anxiety   .02 –.01  .02
Perspective taking Anxiety   .10  .01  .10*

*p < .05; #p < .06.
Note: Signifi cant indirect effects indicate mediation by mediator variables. For attitude and stereotype measures, 
higher scores indicate more favorable responses. PT = perspective taking.
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and anxiety individually on the quality of the 
contact–stereotyping relationship, whereas the 
statistics in Table 2 do not. This analysis follows 
the basic mediation approach described by Baron 
and Kenny (1986) with both mediators entered 
simultaneously (MacKinnon, 2000). When there 
is a single mediator of relationships, regression 
follow-up tests are not necessary. This approach 
demonstrated that perspective taking did not 
signifi cantly mediate the relationship (Sobel 
z = 0.0, p = .96) and, consistent with Hypothesis 
1b, anxiety did signifi cantly mediate the relation-
ship (Sobel z = 2.5, p = .01). This result suggests 
that contact reduces stereotype endorsement 
through anxiety reduction.

Supporting Hypothesis 2a, anxiety mediated 
the effects of perspective taking on explicit 
attitudes and stereotyping. This suggests that 
perspective taking impacts explicit attitudes and 
stereotyping by reducing intergroup anxiety.5 

Tests involving alternative models
The analyses outlined above focused on our pro-
posed model. However, ours is not the only 
plausible model for these data. Though numerous 
potential models are possible, we focus on three 
that are theoretically relevant. It is important to 
note that for any model, there are many alter-

native models that fi t the data just as well. In fact, 
an investigation of published structural equations 
modeling results demonstrated that equivalent 
models regularly occur in practice (MacCallum & 
Austin, 2000; MacCallum, Wegener, Uchino, & 
Fabrigar, 1993).6 For each alternative model, we 
allowed the quality by quantity interaction to 
correlate with implicit attitudes, as this was the 
only predictor that was signifi cantly related to 
implicit attitudes and it would unfairly impact 
model fi t to exclude this path. Additionally, we 
allowed for quantity and quality to correlate and 
stereotyping and explicit attitudes to correlate, 
as in the previous models.

First is a model where anxiety precedes per-
spective taking. For this model, we reversed the 
perspective taking and anxiety variables. The fi t 
of this model was worse than the fi nal model 
represented above (χ2 (19, N = 153) = 39.6, 
p = .004, CFI = .820, RMSEA = .099, 90% CI for 
RMSEA = .047 to .121, SRMR = .098). Addition 
of a number of paths to the model (quantity to
perspective taking; quantity to explicit atti-
tudes; quality to explicit attitudes; and quality 
to stereotyping) improved fit considerably 
(χ 2 (15, N = 153) = 19.4, p = .19, CFI = .961, RMSEA 
= .044, 90% CI for RMSEA = .000 to .093, SRMR 
= .060). This model, represented in Figure 4, 

Figure 4. Alternative model placing anxiety before perspective taking. 
Dashed lines represent ns paths.
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underperformed our fi nal model on all of the 
fi t indices. Additionally, the model required 
extensive modifi cations to improve fi t.

Another plausible model allows perspective 
taking and anxiety to simultaneously mediate the 
contact—attitudes/stereotyping relationships 
without the specifi cation of directional paths 
between the variables. This model, shown in 
Figure 5, fi tted the data poorly (χ 2 (15, N = 153) = 
32.6, p = .005, CFI = .846, RMSEA = .088, 90% CI 
for RMSEA = .046 to .129, SRMR = .078). Results 
of the Lagrange Multiplier Test did not suggest 
any path additions that would signifi cantly im-
prove the model. The next model allowed for the 
correlation of perspective taking and anxiety but 
was otherwise identical to the previous model. 

This model, depicted in Figure 6, fi tted the data 
well (χ  2 (14, N = 153) = 14.7, p = .40, CFI = .994, 
RMSEA = .019, 90% CI for RMSEA = .00 to .081, 
SRMR = .056). Again, the Lagrange Multiplier 
Test did not suggest any path additions that 
would signifi cantly improve the model. The pri-
mary difference between this model and our 
fi nal model is the absence of signifi cant direct or 
mediated effects for perspective taking. Further, 
this model performed worse on several indices, 
particularly the RMSEA. Given the mediated 
effects of perspective taking and the slightly 
better fi t of our model that included perspective 
taking as a predictor of anxiety, we suggest that 
perspective taking adds importantly to the predic-
tions afforded by this alternative model.

Figure 5. Alternative model with anxiety and perspective taking as mediators of contact–attitudes/stereotypes only. 
Dashed lines represent ns paths.

Figure 6. Alternative model correlating anxiety and perspective taking. 
Dashed lines represent ns paths. 
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Discussion

We examined several predictors of implicit 
attitudes, explicit attitudes, and positive stereo-
type endorsement. Predictors of explicit atti-
tudes and stereotyping were largely consistent 
with our proposed model. Implicit attitude 
results supported an environmental association 
conceptualization of implicit attitudes.

Explicit attitudes and stereotypes
Better contact quality and increased contact 
quantity predicted improved perspective 
taking. This suggests that contact with African 
Americans improves the ability to understand 
African American perspectives. Increased per-
spective taking associated with lessened inter-
group anxiety related to African Americans. 
Most importantly, perspective taking partially 
mediated the relationships between both con-
tact quality and quantity on anxiety. This fi nding 
helps to explain how contact impacts intergroup 
anxiety, suggesting that perspective taking is 
central to making contact effective in reducing 
intergroup anxiety. 

Reduced anxiety related to less reluctance to 
endorse positive stereotypes and more positive 
explicit attitudes. This result is consistent with 
research suggesting that anxiety narrows atten-
tion and promotes reliance on stereotypes (e.g. 
Wilder, 1993) and models that propose anxiety 
is a barrier to positive intergroup attitudes 
(e.g. W.G. Stephan & Stephan, 2000). Anxiety 
mediated the impact of perspective taking on both 
explicit attitudes and stereotyping, suggesting 
that perspective taking impacts attitudes and 
stereotyping by reducing anxiety. 

These findings clarify the mechanism by 
which perspective taking (e.g. Galinsky & Ku, 
2004; Galinsky & Moskowitz, 2000) improves 
intergroup attitudes. Perspective taking appears 
to improve attitudes through an association with 
reduced anxiety. Clarifi cation of the role of per-
spective taking adds importantly to integrated 
threat theory that proposes a direct relationship 
between contact and anxiety (W. G. Stephan & 
Stephan 2000) and models proposing no 
mediation by perspective taking (e.g. Kenworthy, 
et al., 2005). The mediational role of perspective 

taking suggests that contact focused on improv-
ing perspective taking may reduce intergroup 
threats such as anxiety. Findings also clarify the 
role of perspective taking suggested by research 
on anxiety (e.g. Easterbrook, 1959). Though 
several theoretical arguments suggest that 
anxiety precedes perspective taking, our model 
where perspective taking predicts anxiety better 
explained these data. 

Implicit attitudes
Implicit attitude results support an environ-
mental association model interpretation (e.g. 
Karpinski & Hilton, 2001). According to this 
perspective, implicit attitudes refl ect individual 
experiences. This perspective proposes that 
negative implicit attitudes are a product of 
exposure to mostly negative representations 
of African Americans. Our fi ndings indicated 
that the interaction between contact quality and 
quantity related to less implicit bias. Whereas 
several mediation relationships existed for 
explicit attitudes and stereotyping, there was 
no mediation of the contact–implicit attitude 
relationship. Suggesting that both implicit 
attitudes and explicit attitudes and stereotyping 
are impacted by contact, but in different manners 
and possibly by different aspects of contact. 

One interpretation afforded by our results is 
that contact with African Americans serves the role 
of establishing positive associations with African 
Americans and that these associations manifest 
as more positive implicit associations. Experi-
mental results also support this proposition. For 
example, exposure to admired African Americans 
(Dasgupta & Greenwald, 2001), strong women 
(Blair et al., 2001), and word pairings involving 
elderly people and positive phrases (e.g. love, 
happy; Karpinski & Hilton, 2001, Experiment 3) 
reduced the strength of implicit biases against 
each group. We found that for individuals with 
infrequent contact, high quality contact was 
especially important. Additionally, more contact 
related to better contact quality. Though this 
result may be specifi c to our sample, it does 
suggest that contact experiences often lead to 
positive contact and that as long as contact is 
not both infrequent and negative, there is a 
benefi cial impact on implicit attitudes. 
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Theoretical implications
Broadly, our results support a dual attitudes con-
ceptualization (e.g. Wilson, Lindsey, & Schooler, 
2000). The dual attitudes model proposes that 
implicit attitudes are automatic and resistant to 
change whereas explicit attitudes are purposeful 
expressions that may override implicit attitudes. 
This conceptualization explains the common 
fi nding of small correlations between implicit 
and explicit measures as a product of explicit 
attitudes overriding implicit attitudes (Fazio & 
Olson, 2003 but see Cunningham, Preacher, & 
Banaji, 2001). As attitudes toward African 
Americans comprise socially sensitive attitudes, 
it is reasonable to assume that negative implicit 
attitudes are usually overridden by more positive 
explicitly stated attitudes. 

The role of contact here is especially important. 
Positive contact experiences may reduce the need 
to override negative implicit attitudes. According 
to the MODE model, motivations and opportunity 
are necessary to promote deliberative processing 
(Fazio & Olson, 2003; Fazio & Towles-Schwen, 
1999). Deliberative processing is the mechanism 
allowing explicit attitudes to override implicit 
attitudes. Using this formulation, individuals 
who possess negative implicit attitudes but ex-
press positive explicit attitudes behave either 
negatively or positively toward African American 
targets. Motivation and opportunity determine 
the behavior that occurs. If motivation and op-
portunity are high (e.g. the individual does not 
want to appear biased, attention is not limited), 
behavior corresponds to explicit attitudes 
and is positive. If motivation and opportunity 
are limited, behavior corresponds to implicit 
attitudes and is negative. When individuals 
experience more contact or better contact qual-
ity, their implicit and explicit attitudes are more 
positive. In this case, motivation and opportunity 
are less important as both attitudes lead to the 
same positive behavioral outcomes.

Limitations A primary limitation is the correla-
tional nature of this study. It is unclear whether 
contact quality and quantity reduce implicit bias 
or whether individuals who are less implicitly 
biased are more likely to engage in and have 

positive contact with outgroup members. Recent 
longitudinal research suggests that intergroup 
anxiety serves as an outcome of intergroup con-
tact and predicts future intergroup contact 
(Levin, van Laar, & Sidanius, 2003). It is reason-
able to assume that perspective taking may have 
a similar reciprocal relationship with contact. 

Several theories propose other factors that 
predict intergroup attitudes. Other established 
predictors of attitudes include realistic threats, 
symbolic threats, ingroup identifi cation, group 
status (e.g. W. G. Stephan & Stephan, 2000), and 
salience of outgroup identity (e.g. Hewstone & 
Brown, 1986). These variables may add to and 
expand our model. Also, we limited our test of 
environmental associations to contact experi-
ences. There are many other sources of environ-
mental associations such as media exposure that 
may be unrelated to contact. Further research 
could expand on our defi nition of environmental 
associations and their relationship to implicit 
bias.

Although we provided a model with several 
mediation relationships, there is the potential for 
additional mediation. For example, we proposed 
that perspective taking mediates the relationship 
between contact and anxiety. However, factors 
such as outgroup knowledge (e.g. W. G. Stephan 
& Stephan, 2000) could mediate the contact–
perspective taking relationship and outcome 
expectancies might mediate the perspective 
taking–anxiety relationship. Future models 
might address the most theoretically plausible 
of these mediation models.

There are several methodological issues. First 
is the sample size. Most fi t indices are under-
powered using a sample of 153 with df = 19. For 
the current model, a sample of over roughly 450 
participants would be necessary for power of 
80% (MacCallum, Browne, & Sugawara, 1996). 
This problem is ameliorated to some extent by 
the performance of our model on the RMSEA 
confi dence interval and the consistency of the 
predicted paths with our hypotheses. Another 
limitation is the sample. Our participants were 
primarily women, potentially limiting the 
generalizability of our results. Measures of bias 
also deserve comment. Implicit attitudes refl ect 
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differences between positive associations with 
Whites relative to African Americans. However, 
our explicit attitude measure examined attitudes 
toward African Americans in the absence of a 
comparison group (i.e. not a relative attitude). 
Future research should include relative explicit 
attitude measures as well. Finally, the contact 
quality and quantity measures may also be 
problematic as quantity focuses on African 
Americans in general, whereas quality focuses 
on quality of the participant’s relationship with 
their closest African American acquaintance.

In conclusion, in the current study, we tested 
models of contact impacts on implicit and ex-
plicit attitudes. Although we demonstrated that 
contact impacts implicit and explicit attitudes 
differently, it is important to note that contact 
does impact both forms of bias. This result sup-
ports the importance of contact in reducing biases 
directed toward African Americans and adds 
to the extensive body of literature supporting 
the value of contact in improving intergroup 
attitudes.

Notes
1. Readers might note the IAT reliability of r = .60 

is mediocre. This magnitude of correlation is 
however consistent with other reported uses of 
the revised scoring algorithm for the IAT. We 
present the correlation as most studies address 
IAT reliability in this manner, however we note 
that using a Cronbach’s model for reliability 
produces α = .75.

 2. W. G. Stephan and Stephan (2000) suggest that 
many studies fail to fi nd a relationship between 
stereotype endorsement and attitudes because 
they do not measure the valence of stereotypes. 
We did not include a valence measure but argue 
that it is not necessary given the stereotypes 
measured. Participants rated African Americans 
as hardworking, intelligent, honest, and 
sincere. Low ratings on these stereotypes would 
indicate endorsement of negatively valenced 
characteristics (e.g. lazy, stupid, dishonest, and 
insincere).

3. Given the mediocre reliability of the quantity 
of contact variable, we conducted two additional 
analyses using the simplifi ed model. Analysis 1 
used current contact as the quantity variable. 

For this analysis the interaction term is current 
contact by quality. The fi t of this model did 
not differ considerably from the fi t of the 
simplifi ed model (χ2 (19, N = 153) = 21.3, p = .32, 
CFI = .980, RMSEA = .029, 90% CI for RMSEA 
= .000 to .078, SRMR = .066). Nor did the Wald 
or Lagrange Multiplier tests suggest deletion 
or addition of any paths. Analysis 2 used past 
contact as the quantity variable. For this analysis 
the interaction term is past contact by quality. 
The fi t of this model did not differ considerably 
from the fi t of the simplifi ed model (χ 2 (19, 
N = 153) = 17.4, p = .56, CFI = 1.0, RMSEA = .000, 
90% CI for RMSEA = .000 to .065, SRMR = .062). 
Again, Wald and Lagrange Multiplier tests did 
not suggest deletion or addition of any paths. 

4. Independent means t test and Cohen’s 
d calculated using transformed variable. 
Untransformed means reported for 
interpretability.

5. Results involving the explicit attitude measure 
suggests a suppression effect for perspective 
taking. The direct effect of perspective taking 
was not signifi cant, but it was in a direction 
opposite that of the indirect effect. Effects 
that are of different directions suggest the 
presence of suppression (MacKinnon, et al., 
2000). According to these data, increased 
perspective taking is related to less positive 
explicitly stated attitudes but it indirectly 
impacts explicit attitudes positively. The positive 
indirect relationship indicates that increases in 
perspective taking lead to reduced anxiety that 
in turn is related to more positive attitudes. The 
importance of this result is not clear. However, 
it does suggest several opportunities for further 
investigation.

6. Readers might interpret the equivalence 
of fi t between models as evidence that our 
proposed model is poor. We remind readers 
that equivalent models are the norm, not the 
exception. Though few studies present such 
analyses, the abundance of alternative models 
is well documented (e.g. MacCallum & Austin, 
2000).
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