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Abstract

It is proposed that stereotyping and evaluation represent two distinct processes of implicit race bias with dissociable effects on different forms of race-biased behavior.  We argue that implicit stereotyping is linked to cognitive systems and predicts cognitive-based judgments and impression formation, whereas implicit evaluation is linked to affective systems and predicts affective judgments and interpersonal distance.  Study 1 demonstrated the independence of participants’ levels of implicit stereotyping and evaluation.  Studies 2 and 3 demonstrated unique effects of implicit stereotyping and evaluation on self-reported and behavioral responses to African Americans in double-dissociation designs.  We discuss how the conceptual distinction between implicit stereotyping and evaluative race bias may clarify the relationships between implicit, explicit, and behavioral forms of race bias.


The distinction between affect and cognition in the human psyche dates back to the earliest philosophers of the mind and continues to be a major feature of modern psychology and neuroscience.  Indeed, contemporary theorists have argued that the affective/cognitive distinction is essential to the understanding of the mind, brain, and behavior (Cacioppo, Gardner, & Berntson, 1999; Damasio, 1994; LeDoux, 1996; Zajonc, 1998).  In the intergroup relations literature, affect and cognition have been recognized as central features of race bias, comprising two key components:  prejudice and stereotyping (Allport, 1954; Devine, 1989; Dovidio, Bringham, Johnson, & Gaertner, 1996; Fiske, 1998; Mackie & Smith, 1998).  Whereas prejudice refers to negative feelings toward outgroup members (McConahay & Hough, 1976), stereotypes refer to cognitive representations of culturally-held beliefs about outgroup members (Hamilton, 1981), and the two forms of race bias are thought to have independent and joint effects on discriminatory behavior (Eagly & Chaiken, 1998; Fiske, 1998).  


Several researchers have sought to determine whether affective and cognitive forms of explicit race bias lead to different forms of discriminatory behavior (Dovidio, Esses, Beach, & Gaertner, 2004; Esses & Dovidio, 2002; Stangor, Sullivan, & Ford, 1991).  Using meta-analysis, Dovidio et al. (2004) demonstrated that affect-based racial attitudes tend to predict affective responses and nonverbal behaviors toward African Americans, whereas cognition-based racial attitudes tend to predict the endorsement of stereotypes and support for policies that disadvantage African Americans.  However, the distinction between cognitive and affective components of more automatic, or implicit, forms of race bias has been less clear, and their differential effects on behavior have not been well-documented.  The present research was designed to examine the roles of affect and cognition in implicit race bias.  On the basis of previous theory and research, we argue for a conceptual distinction between implicit stereotyping and implicit evaluative race bias and propose that these two forms of implicit race bias should predict different types of discriminatory responses.

Relationship between implicit stereotyping and implicit evaluative race bias


Implicit race bias refers to automatically activated evaluations or stereotypes (Greenwald & Banaji, 1995) and has been shown to operate independently of consciously-held explicit racial biases (Devine, 1989; Wilson, Lindsay, & Schooler, 2000).  A survey of the implicit race bias literature reveals that while much research has focused on the relationship between implicit and explicit forms of race bias (Blair, 2001; Fazio & Olson, 2003), little attention has been given to the differential roles of affect and cognition in implicit race bias.  Nevertheless, this literature includes several studies that have featured assessments of either implicit stereotyping (e.g., Kawakami, Dion, & Dovidio, 1998; Lepore & Brown, 1997; Spencer, Fein, Wolfe, Fong, & Dunn, 1998), implicit evaluation (e.g., Dovidio, Kawakami, Johnson, Johnson, & Howard, 1997; Fazio, Jackson, Dunton, & Williams, 1995; Greenwald, McGhee, & Schwartz, 1998), or some combination of stereotyping and evaluation (e.g., Dovidio, Evans, & Tyler, 1986; Rudman, Ashmore, & Gary; 2001; Wittenbrink, Judd, & Park, 1997, 2001a).  This body of research has demonstrated that both forms of implicit race bias are prevalent among White Americans, such that African Americans are typically associated with negative evaluations and with the culturally-defined content of the African American stereotype (Blair, 2001).


Despite the abundance of research on implicit race bias in recent years, few studies have explored the possibility that implicit stereotyping and implicit evaluation may represent independent forms of implicit race bias.  Research by Dovidio et al. (1986) and Wittenbrink et al. (1997) examined cognitive and evaluative forms of race bias using sequential priming paradigms in which target words varied by valence (positive vs. negative) and stereotype content (White vs. Black).  Participants responded to these words after viewing White or Black faces (Dovidio et al., 1986) or subliminally presented category labels (Wittenbrink et al., 1997).  By using target words consisting of stereotype traits that varied in their valence, the authors were able to examine alternative forms of implicit stereotyping (e.g., cognitive vs. evaluative stereotyping; Dovidio et al., 1996).  In both studies, the authors observed significant levels of cognitive and evaluative forms of implicit stereotyping.  Moreover, participants’ scores on these two forms of implicit stereotyping were modestly correlated (r = .25 in Dovidio et al., 1986, as reported by Dovidio et al., 1996; r = .34 in Wittenbrink et al., 1997).  However, the methods used by Dovidio et al. (1986) and Wittenbrink et al. (1997) were not designed to distinguish between independent components of stereotyping and evaluation in implicit race bias (i.e., they did not use evaluative target words that were unrelated to the racial stereotype).  Therefore, their results cannot speak to the present question regarding the independence of implicit stereotyping and evaluation. 

In a later study, Wittenbrink et al. (2001a) used a sequential priming measure that included a set of positive and negative target words that were unrelated to racial stereotypes, in addition to positive and negative stereotypes of White and Black people used in Wittenbrink et al. (1997).  These additional evaluative target words permitted independent measures of implicit stereotyping and evaluation.  Unfortunately, however, Wittenbrink et al. (2001a) did not report the correlation between their independent indices of implicit stereotyping and implicit evaluative race bias.  

The Implicit Association Test (IAT; Greenwald et al., 1998) has also been used to examine implicit evaluations and stereotypes of African Americans by Rudman et al. (2001), although this research was not designed to examine the independence of these two forms of implicit bias.  To measure implicit evaluation, Rudman et al. (2001) used Greenwald et al.’s (1988) original evaluative version of the IAT, in which the categorization of African American and White American names was combined with categorizations of pleasant and unpleasant words that were unrelated to African American stereotype content.  To measure implicit stereotyping, Rudman et al. designed a new IAT that substituted negative Black stereotypes and positive White stereotypes for the stereotype-unrelated negative and positive words used in the evaluative version of the IAT.  As in the evaluative IAT, participants categorized these stereotype words according to whether they were pleasant or unpleasant.  Therefore, Rudman et al.’s (2001) measure of implicit stereotype involved a strong evaluative component.  The authors observed significantly high levels of implicit race bias on both measures.  Moreover, participants’ scores on the two IATs were correlated (rs = .41 and .30 in two separate assessments), as would be expected given that both IATs appeared to be measuring implicit evaluative race bias (cf. DeHouwer, 2001; Mitchell, Nosek, & Banaji, 2003).

In summary, some previous research has examined the relationship between implicit stereotyping and implicit evaluative race bias.  However, this past work was not designed specifically to examine the potential independence of implicit stereotyping and evaluation, and, as such, independent indices of implicit stereotyping and evaluation were either not obtained or their correlation was not reported.  Hence, the relation between implicit stereotyping and implicit evaluation has remained untested.  The first major goal in the present work is to distinguish conceptually between these alternative forms of implicit race bias by using measures designed to assess implicit stereotyping and evaluation independently.

Differential effects of implicit evaluative race bias and stereotyping on behavior
If race bias consists of independent affective and cognitive components, then it is possible that each component is uniquely associated with different types of discriminatory responses.  Previous theorizing has addressed the independent effects of affective and cognitive processes on alternative forms of behavior.  With regard to general attitudes, for example, Millar and Tesser (1986, 1989) proposed that instrumental behaviors (e.g., forming judgments and goals) are primarily driven by cognitive processes.  On the other hand, consumatory behaviors (e.g., appetitive or aversive behaviors) are primarily driven by affective/evaluative processes.  On the basis of this theorizing, Dovidio and his colleagues (1996, 2004; Esses & Dovidio, 2002) proposed that by taking into account the affective vs. cognitive nature of race-bias measures and various forms of discriminatory outcomes, greater correspondences between assessments of race bias and behavioral responses may be attained (cf. Ajzen & Fishbein, 1977).  For example, Dovidio et al. (2004) suggested that affective components of race bias should have implications for intergroup contact, particularly those involving close interpersonal behaviors in interracial situations.  Conversely, cognitive components of race bias, such as stereotypes, would be expected to predict decision making and impression formation.  Dovidio et al. (2004) presented evidence for this reasoning in a meta-analysis of explicit race bias effects on behavior.  However, the independent effects of affective and cognitive components of implicit race bias on behavior have not been studied previously.


Several studies have examined the predictive power of either implicit evaluative race bias or implicit stereotyping on behavior.  The majority of research examining the effects of implicit race bias on behavior has focused on evaluative forms of implicit bias.  Multiple studies from different laboratories have demonstrated that higher levels of implicit evaluative bias predict more negative interpersonal responses to real and anticipated interactions with Black people (Ashburn-Nardo, Knowles, & Monteith, 2003, Dovidio et al., 1997; Dovidio, Kawakami, & Gaertner, 2002; Fazio et al., 1995; McConnell & Leibold, 2001; Wilson et al., 2000).  For example, Fazio et al. (1995) found that participants with higher levels of implicit evaluative bias were rated as being less friendly toward a Black experimenter with whom they interacted.  Similarly, Dovidio et al. (1997) demonstrated that greater implicit evaluative race bias predicted more uncomfortable interactions (e.g., less eye-contact, more blinking) with a Black confederate compared with a White confederate (see also Dovidio et al., 2002).  McConnell and Leibold (2000) found that participants with higher evaluative IAT scores exhibited more negative interactions with a Black experimenter on a host of indicators, including speech hesitations and errors, and were judged to be more abrupt, less friendly, and less comfortable during their interactions.


Relatively few studies have examined the effects of implicit stereotyping on behavior directly, although several findings bear upon the topic.  In a study by Devine (1989), participants were subliminally primed with word lists containing either a high or low percentage of African American stereotype-related words, and in a subsequent task made trait judgments about a character in a story who performed ambiguously hostile behaviors.  Participants who were primed with a high percentage of stereotype words rated the character as more hostile than participants primed with a low percentage of stereotype words, suggesting that the implicit activation of stereotypes led to greater stereotype use in impression formation.  Banaji, Hardin, and Rothman (1993) demonstrated similar effects in the context of gender stereotyping, whereby the unobtrusive activation of gender stereotypes increased participants’ use of stereotypes in subsequent trait ratings.  Finally, Kawakami et al. (1998) found that participants with higher levels of implicit stereotyping attributed stereotypic traits to a larger proportion of the African American population than those with smaller implicit stereotyping scores.  


By and large, the results of the studies reviewed here are consistent with Dovidio et al.’s (1996, 2004) position that implicit stereotyping should primarily predict cognitive forms of race-biased behavior (i.e., impression formation and judgments), whereas implicit evaluation should primarily predict affective forms of race-biased behavior (e.g., evaluative responses and nonverbal behavior).  However, previous research has not directly tested the hypothesis that implicit stereotyping and implicit evaluation uniquely predict alternative forms of race-biased behavior.  Hence, the present research was designed to examine the relationship between implicit evaluation and stereotyping and to test hypotheses regarding their differential effects on discriminatory outcomes.  


To assess implicit stereotyping and evaluation, we chose to use the IAT because it has been shown to be reliable (Cunningham, Preacher, & Banaji, 2001; Greenwald & Farnham, 2000; Rudman et al., 2001) and it has been widely used in the implicit race bias literature (Devine, 2001).  We used two different IATs to assess implicit stereotyping and implicit evaluative race bias, respectively.  Study 1 was designed to examine the degree of independence between IAT measures of implicit stereotyping and implicit evaluation.  Studies 2 and 3 examined the respective effects of implicit evaluation and stereotyping on behavior using double dissociation designs, in which both forms of implicit race bias were assessed independently and their unique effects on affective and cognitive behavioral responses were examined.  

Study 1


As a first step in this program of research, it was important to test our hypothesis that implicit stereotyping and implicit evaluative race bias represent independent constructs.  Because the IAT has not been used previously to assess implicit stereotyping of African Americans specifically, a focus of this study was to develop a version of the IAT adapted to assess implicit stereotyping effects without being contaminated by the evaluative properties inherent in most African American stereotypes.  Our primary goal in this study was to examine the extent to which separate measures of implicit stereotyping and evaluation were correlated.

Method

Participants and procedure

Participants were 151 students from an introductory psychology class (81 female, 68 male), who completed the study in exchange for course extra credit.  Upon arrival to the experimental session, participants were seated at a desk in front of a computer.  After providing informed consent, participants received instructions to complete the IAT measures of implicit stereotyping and implicit evaluative race bias.  The IATs were administered using Inquisit software (Millisesond Software, Seattle, WA) in an order that was counterbalanced across participants.  After completing the IATs, participants were probed for suspicion regarding the measures and debriefed.

Materials

Evaluative IAT.  The evaluative IAT consisted of pleasant and unpleasant words used by Greenwald et al. (1998) and pictures of 4 White and 4 Black male faces, as in Devine, Plant, Amodio, Harmon-Jones, and Vance (2002; Study 3). Pleasant words included honor, lucky, diamond, loyal, freedom, rainbow, love, honest, peace, and heaven.  Unpleasant words included evil, cancer, sickness, disaster, poverty, vomit, bomb, rotten, abuse, and murder.

The IAT procedure consisted of five blocks of trials, following the original IAT procedure described in Greenwald et al. (1998).1  A series of Black and White faces were presented in the first block.  Participants categorized Black faces by pressing the left response key (“a”) and White faces by pressing the right response key (“5” on numeric keypad).  In the second block, participants viewed a series of pleasant and unpleasant words, and categorized unpleasant words with the left key and pleasant words with the right key.  Next, in the third block, the categorizations were combined such that the stimuli consisted of White faces, Black faces, pleasant words, and unpleasant words.  Participants categorized Black faces and unpleasant words by pressing the left key and White faces and pleasant words by pressing the right key.  This block consisted of 40 trials and was referred to as the “compatible” block (Greenwald et al., 1998), reflecting the tendency for most White Americans to respond easily to these stimulus combinations.  Next, in the fourth block, participants were again shown the series of Black and White faces, but this time categorized White faces with the left key and Black faces with the right key.  Finally, in the fifth block, the categorizations were again combined such that participants categorized White faces and unpleasant words by pressing the left key and Black faces and pleasant words by pressing the right key.  This block was comprised of 40 trials and is referred to as the “incompatible” block.  Half of the participants completed the IAT as described above, whereas half completed a counterbalanced version in which the mapping of Black and White faces to left and right keys was reversed.


Stereotyping IAT.  In order to avoid confounding implicit stereotyping with valence effects, we designed an IAT in which participants viewed two classes of words associated with the positive characteristics of intelligence and athleticism and categorized them as mental or physical, respectively, in addition to the Black vs. White face categorizations.  Intelligence and athleticism are traits that are central to the stereotypes of Black and White people, such that Blacks are stereotyped as more athletic and less intelligent than Whites (Devine & Elliot, 1995).  However, the categories mental and physical are relatively neutral, and the categorization of words relating to athleticism and intelligence as mental or physical does not require evaluative judgments.  Therefore, valence effects were mitigated by the use of word sets that were both relatively positive and by having participants categorize these words according to neutral category labels.


We conducted a pretest to identify target word stimuli to be used in the mental vs. physical IAT.  In preparation for pretesting, our lab group generated separate lists of 22 words corresponding to the “physical” and “mental” categories.  During the pretest, 61 introductory psychology were asked to rate the extent to which each word exemplified its respective category on a scale ranging from 1 (not at all) to 10 (extremely).  Next, participants rated these words according to how well they were typically associated with the social groups of White Americans and Black Americans in American culture on 1 (not at all) to 10 (extremely) scale.  Ten target words were selected for each category based on criteria of category fit and stereotypicality.  Mental words included math, brainy, aptitude, educated, scientist, smart, college, genius, book, and read.  Physical words included athletic, boxing, basketball, run, agile, dance, jump, rhythmic, track, and football.  Participants’ ratings of how well each word fit its category were significantly higher than the scale midpoint for the physical words (M = 6.46, SD = 1.17), t(60) = 9.77, p < .001, and for the mental words (M = 6.52, SD = 1.19), t(60) = 10.01, p < .001, indicating that the target words were good exemplars of their respective categories.  Moreover, the category fit scores for the “mental” and “physical” target words did not differ, t(60) = .40, p = .69.  In addition, words selected for the physical category were rated as more stereotypical of Black people (M = 7.68, SD = 0.98) than White people (M = 5.19, SD = 1.26), t(60) = 13.12, p < .001.  Words selected for the mental category were rated as more stereotypical of White people (M = 7.23, SD =1.42) than Black people (M = 4.30, SD = 1.31), t(60) = 13.31, p < .001.  


The procedure for the stereotyping IAT was identical to that of the evaluative IAT, except that the pleasant and unpleasant target words and category labels were replaced with intelligence- and athletic-related target words and mental and physical category labels.  Thus, the compatible block included the combined Black/physical and White/mental categorizations and the incompatible block included the combined Black/mental and White/physical categorizations.


IAT scoring.  Responses to the evaluative and stereotyping IATs were scored using the D statistic, as recommended by Greenwald et al. (2003).  D was calculated using the “improved algorithm” outlined by Greenwald et al. (2003, p. 214).  However, because the IAT used in Study 1 consisted of the original five-block version (Greenwald et al., 1998), steps involving practice blocks were omitted.  To calculate D, we first eliminated responses with latencies greater than 10,000 ms.  Separate mean scores were then computed for correct raw response latencies on compatible and incompatible blocks.  Error responses within each block were replaced by the mean correct reaction time for that block, plus a 600 ms error penalty.  D was quantified as the difference between incompatible and compatible mean reaction times, divided by the pooled standard deviation of reaction times on compatible and incompatible blocks.  Data from two participants were excluded due to outlying scores and data from one participant was excluded because a high percentage of his responses (18%) on the stereotyping IAT were faster than 300 ms (Greenwald et al., 2003).


We also computed the traditional IAT difference score (Greenwald et al., 1998) in order to facilitate effect size comparisons with previous research using the IAT.  To compute the traditional IAT difference score, correct response latencies between 300 and 3000 ms were transformed to the natural log and then averaged within their respective blocks.  The average latency from the compatible block was subtracted from the average latency of the incompatible block, separately for the evaluative and stereotyping IATs.  Statistical analyses of these IAT scores were conducted using the log-transformed variables, but means IAT scores are presented in raw ms.  Results obtained using the difference score are reported in footnotes.

Results


We first examined whether participants showed significant levels of implicit evaluative race bias and implicit stereotype in separate one-sample t-tests of D scores. These revealed that participants’ scores were significantly greater than zero for the evaluative IAT (M = .51, SD = 42), t(147) = 14.60, p < .001, as in past research, as well as for the stereotyping IAT (M = .17, SD = .43), t(147) = 4.72, p < .001.  Next, we tested our primary hypothesis that levels of implicit stereotyping and evaluation should be independent.  In support of this hypothesis, the correlation between participants’ evaluative and stereotyping IAT scores was not significant, r(147) = .06, p = .47.2

Additional analyses were conducted to compare the relative magnitudes of the stereotyping and evaluative IAT effects and to test for potential moderating effects of counterbalancing order and gender.  We conducted a 2 (IAT:  evaluative vs. stereotyping) x 2 (sex: male vs. female) x 2 (order:  stereotyping IAT first vs. evaluative IAT first) mixed-design analysis of variance (ANOVA) on D scores, in which IAT was a repeated measure.  The results indicated a significant main effect for IAT, F(1, 144) = 49.33, p < .001, such that the magnitude of evaluative IAT scores was larger than that of stereotyping IAT scores.  There were no significant effects for sex, Fs < 1, and the IAT effect was not moderated by order, F < 1.

Discussion


The results of Study 1 supported the hypothesis that implicit stereotyping and implicit evaluative race bias represent independent constructs.  First, participants exhibited significant levels of anti-Black implicit race bias on both measures.  That is, results indicated relatively negative and stereotype-consistent associations with Black faces, in comparison with White faces.  Importantly, however, the IAT measures of implicit stereotyping and implicit evaluative race bias were uncorrelated, suggesting that the constructs are conceptually independent.    


It is noteworthy that our newly-designed measure of implicit stereotyping appeared to be sensitive to implicit stereotyping effects.  Consistent with past theory and research (Devine & Elliot, 1995; Dovidio et al., 1986), participants associated athletic-related words more strongly with Black faces compared with White faces, and associated intelligence-related words more strongly with White faces relative to Black faces.  Although athleticism and (un)intelligence represent a subset of commonly observed African American stereotypes, they are among the most central to the stereotype.  Previous research has shown that the activation of central stereotypes typically activate a constellation of African American stereotypes (Devine, 1989; Lepore & Brown, 1997), and therefore it is likely that our measure of implicit stereotyping reflects associations with the general African American stereotype.3  


Finally, scores on the evaluative IAT were on average larger than scores on the stereotyping IAT.  There are two plausible explanations for why stereotyping IAT scores may have been smaller than evaluative IAT scores.  First, it is possible that implicit stereotyping is simply not as prevalent as implicit evaluative race bias among White people in American culture.  A second explanation is that our stereotyping IAT measure is not as sensitive as the evaluative IAT.  Although the first possibility would be difficult to evaluate and reaches beyond the scope of this paper, the possibility that the stereotyping IAT lacks sensitivity to participants’ levels of implicit stereotyping can be addressed by experiments testing its predictive validity.  Studies 2 and 3 were designed to assess the ability of the stereotyping IAT, in addition to the evaluative IAT, to predict specific forms of race-biased behavior.  Evidence that stereotyping IAT scores has predictive power in these studies would rule out the possibility that stereotype IAT scores are lower than evaluative IAT scores because the stereotyping IAT is a less sensitive measure.

Study 2


Study 2 was designed for two purposes.  First, we sought to replicate the Study 1 finding that evaluative and stereotyping IAT scores were statistically independent.  Second, we sought to obtain initial evidence for differential effects of implicit stereotyping and evaluation on race-biased behavioral responses.  We tested our hypotheses for differential behavioral effects of implicit stereotyping and evaluation using a double-dissociation experimental design.  Double-dissociation designs are constructed to isolate unique effects of predictors on specific outcome variables.  That is, such designs are typically used to show that one predictor variable predicts outcome A but not outcome B, whereas a second predictor variable predicts outcome B but not outcome A.  In the present context, the double-dissociation design was used to test the hypothesis that implicit stereotyping predicts cognitive but not affective forms of race-biased behavior, whereas implicit evaluative race bias predicts affective but not cognitive forms of race-biased behavior.  


Measures of implicit stereotyping and implicit evaluative race bias were obtained using expanded versions of the two IAT measures described in Study 1 (as recommended by Greenwald, Nosek, & Banaji, 2003).  To assess participants’ levels of stereotype use in behavior, participants were asked to make personality trait ratings of an African American student based on a writing sample (Moreno & Bodenhausen, 2001).  Additionally, we collected participants’ affective ratings of various ethnic groups, including African Americans.  We hypothesized that scores on the stereotyping IAT, but not evaluative IAT, would predict greater stereotype use in trait ratings of the African American student, whereas scores on the evaluative IAT, but not stereotyping IAT, would predict more negative affective responses toward an African Americans.

Method

Participants and Procedure
Participants were *36 White American introductory psychology students (15 male, 21 female), volunteering in exchange for course extra credit.  Upon entering the laboratory, participants provided their informed consent and then learned that the study consisted of two parts.  They were told that the first part examined people’s ability to form impressions of others based on short writing samples.  Participants were then shown a set of 10 file folders, each ostensibly containing writing samples from different individuals, and were asked to draw a number from a cup to determine which writing sample they would view.  To ensure that participants always selected the same folder, the same number was written on every piece of paper in the cup.  Participants were given the chosen folder, which contained the writer’s demographic information, a copy of the essay, and a set of forms to record their ratings.  After completing their ratings of the essay writer (SAME SESSION), participants completed the evaluative and stereotyping IATs.  The order in which the IATs were administered was counterbalanced across participants.  Next, participants provided responses to the feelings thermometer measure.  The trait ratings, IATs, and the feelings thermometer were administered in this order to prioritize the more covert measures as a means of minimizing participants’ suspicions.  Finally, participants were probed for suspicion regarding the cover story and hypotheses and were debriefed.

Materials

Evaluative and stereotyping IATs.  The evaluative and stereotyping IATs consisted of the same stimuli described in Study 1, but were administered using DirectRT software (Empirisoft, New York).  Additionally, whereas the IATs used in Study 1 employed the original five-block version (Greenwald et al., 1998), the present study employed the seven-block IAT that included additional sets of 20 practice trials before the critical compatible and incompatible blocks (Greenwald et al., 2003).  The D statistic was computed using the steps described in Study 1, with the additional incorporation of responses from the practice blocks (Greenwald et al., 2003).  IAT difference scores were computed as described in Study 1.  Data from four participants were excluded due to outlying scores on one or more measures.  

Essay evaluation materials.  The essay evaluation folder contained two sheets of paper.  The first sheet contained demographic information as well as the essay title and information about the course for which the assignment was supposedly completed.  The writer’s name was blackened out with a magic marker, and the remaining information indicated that the writer was male, African American, 19 years old, and a sophomore in college.  The second sheet was a photocopy of the writer’s essay, hand-written on a single piece of ruled notebook paper.  The essay topic was “the person I admire most”; the essay writer chose to write about his mother.  The essay was moderately well-written and contained some spelling and grammatical errors, and some crossed-out words.


A separate evaluation form included places for participants to fill in the writer’s demographic information.  This procedure was used to ensure that participants noticed that the writer was African American.  Next, the participants made general ratings of the essay quality and style on scales ranging from 1 (very poor) to 10 (excellent).  Participants then rated the extent to which each of a list of trait adjectives described the writer on a scale ranging from 1 (not at all) to 10 (very much).  The list included traits known to be highly associated with the Black stereotype (lazy, dishonest, unintelligent, and trustworthy; Devine & Elliot, 1995) and filler traits that were relatively neutral and not typically associated with the stereotype (modest, assertive, and thoughtful).  Participants’ ratings each set of traits were averaged to form separate indices of stereotypic ratings (α = .68, with trustworthy reverse-scored) and neutral filler ratings (α = .53).

Feelings thermometer.  The feelings thermometer questionnaire consisted of a scale along which a range of “degrees” were depicted, from 0º to 100º, labeled every 10º.  The 0º mark was labeled “extremely unfavorable” and the 100º mark was labeled “extremely favorable.”  The center of the scale (50º) was labeled “neither favorable nor unfavorable.”  Participants provided separate thermometer ratings for African Americans, White Americans, Asian Americans, and Latino Americans at the bottom of the sheet.  These ratings represented affective responses to each ethnicity at the group level.  To correct for individual differences in how participants used the thermometer scale, a baseline score was created for each participant by calculating their average rating across target groups.  This baseline average was then used as a covariate in analyses examining the association between implicit measures and thermometer ratings of individual groups.
Results


Data analysis strategy.  Our main hypotheses were tested by a set of regression analyses.  Participants’ D scores on the stereotyping and evaluative IATs were entered simultaneously in the first step of the regression model to examine their independent effects on each outcome variable.  This simultaneous regression method is analogous to testing partial correlation effects of each implicit measure on the outcome variables.  All theory-derived predictions were evaluated using a one-tailed criterion of significance, as recommended by Rosenthal, Rosnow, and Rubin (2000).  


IAT effects.  As in Study 1, participants exhibited significant levels of implicit evaluation (M = 0.32, SD = 0.17), t(31) = 10.96, p < .001, and of implicit stereotyping (M = 0.29, SD = 0.23), t(31) = 7.24, p < .001, such that the average score for each measure was significantly greater than zero.  Participants’ scores on the evaluative and stereotyping IATs were not significantly correlated, r(30) = .16, p = .37, replicating the findings of Study 1.  


To examine possible effects of sex and order, we conducted a 2 (IAT:  evaluative vs. stereotyping) x 2 (sex: male vs. female) x 2 (order:  stereotyping IAT first vs. evaluative IAT first) mixed ANOVA, in which IAT was a repeated measure.  No significant effects emerged, Fs < 1.47, ps > .24.  In contrast to Study 1 findings, the magnitudes of D for the evaluative and stereotyping measures did not differ significantly, F < 1.  


IAT effects on behavioral responses.  Our first hypothesis was that implicit stereotyping, but not implicit evaluation, would be associated with participants’ endorsement of stereotypes in their trait ratings of the essay writer.  Consistent with this hypothesis, stereotyping IAT scores predicted more stereotypic ratings of the African American essay writer, β = .38, t = 2.22, p < .02, whereas evaluative IAT scores did not predict stereotype trait ratings, β = -.20, t = -1.17, p = .25.   Neither the stereotyping IAT, β = -.01, t = -0.04, p = .97, nor the evaluative IAT, β = -.02, t = -0.12, p = .91, predicted nonstereotypic trait ratings.  When nonstereotypic ratings were controlled for by including them in the first step of the regression as a covariate, stereotyping IAT scores continued to predict stereotypic ratings, β = .38, t = 2.66, p < .01, whereas evaluative IAT scores did not, β = -.21, t = -1.50, p = .15.  


Our second hypothesis was that *implicit evaluation, but not implicit stereotyping, would be associated with affective responses toward African Americans, as indicated by the feelings thermometer ratings.  To test this hypothesis, we conducted a regression analysis in which the baseline thermometer rating was entered in the first step as a covariate and participants’ stereotyping IAT and evaluative IAT scores were entered simultaneously in the second step to predict ratings of African Americans.  A significant effect emerged for the covariate, β = .95, t = 17.81, p < .001, as expected.  More importantly, a significant effect was obtained for evaluative IAT scores, β = -.16, t = -2.72, p < .01, indicating that higher implicit evaluative race bias was associated with more negative feelings toward African Americans.  The effect for stereotyping IAT scores was not significant, β = -.05, t = -1.02, p = .32.  Additional regression analyses of IAT effects on thermometer ratings of Whites, Asians, and Latinos and did not produce significant effects for either IAT measure.4
Discussion


The results of Study 2 provided further support for the independence of implicit stereotyping and implicit evaluation.  Moreover, the results supported our hypothesis that cognitive and affective forms of implicit race bias should predict different types of discriminatory responses.  Implicit stereotyping uniquely predicted participants’ stereotype use when describing an African American essay writer, whereas implicit evaluation uniquely predicted participants’ negative affective responses toward African Americans as a racial group.  Thus, these findings demonstrate the discriminant and predictive validity of the stereotyping and evaluative IATs.  Additionally, the finding that stereotyping IAT scores significantly predicted participants’ impressions of the essay writer allayed the concern that the relatively low magnitude of the stereotyping IAT effect in Study 1 may have reflected a lack of measurement sensitivity.  
The design of Study 2 permitted initial tests of our hypotheses, yet it may have been limited in some respects.  First, the measure of stereotyping behavior was based on trait ratings of a single target-person, whereas the measure of evaluative response was based on a group-level assessment of African Americans.  Because previous research suggests that group-based responses are applied to individuals in the absence of specific individuating information about the individual (Fiske & Neuberg, 1990), we would not expect participants’ group-based responses to differ from those made at the individual level in the present context.  However, the possibility exists that our effects were driven by differential responses to individuals versus groups.  A second potential limitation was that the predictor and outcome variables were collected in the same experimental session, and that while the order in which participants completed the tasks was designed to minimize participant bias, it resulted in participants completing one of the outcome measures (trait ratings) before the predictor variables (IATs).  This particular order of tasks limits our ability to infer that levels of implicit stereotyping and implicit evaluation could have caused their respective effects on trait ratings.  A final potentially limiting factor was that affective responses to African Americans was self-reported and may have reflected explicit attitudes to some extent. 5  These limitations were addressed in Study 3, in which participants completed measures of implicit stereotyping and evaluation in a separate experimental session several weeks prior to the completion of affect- and cognition-based responses to a single African American individual.  Moreover, whereas affective responses were measured via self-report in Study 2, Study 3 assessed affective responses by observing participants’ behavior as they prepared for an interracial interaction.

Study 3


Study 3 was designed to examine the respective associations of implicit stereotyping and evaluation with race-biased behavior toward a single African American individual.  To accomplish this, we designed a study conducted in *two phases on separate occasions.  In the first phase, participants completed the IAT measures of stereotyping and evaluative race bias.  In the second, ostensibly unrelated phase, participants were led to believe that they would be interacting with an African American partner on various tasks that involved tests of academic (verbal and math) and nonacademic (sports and pop culture) knowledge.  Participants rated how well they thought that they and their partner would perform on each of these tasks (Ashburn-Nardo et al., 2003).  These ratings comprised our measure of stereotype application.  To assess interpersonal behaviors, we measured the distance participants chose to sit from the partner’s belongings in a row of chairs just prior to an interaction (Macrae, Bodenhausen, Milne, & Jetten, 1994).  Participants’ seating distance comprised our measure of evaluative response.  We hypothesized that participants’ levels of implicit stereotyping, but not implicit evaluation, would predict more stereotype-consistent task ratings and assignments, whereas their levels of implicit evaluative race bias, but not implicit stereotyping, would predict their seating distance from the African American partner.

Method

Participants 

Forty-three introductory psychology students participated in the first phase of this study.  Twenty-three of these participants were successfully recruited by phone for what they believed was a separate, unrelated study later in the same semester.  Evaluative IAT data from two participants were missing due to a computer malfunction, leaving 21 participants (13 female, 8 male) with full sets of valid data.  Participants who returned for the second phase did not differ significantly from the remaining Phase 1 sample in their scores on the stereotyping IAT, t(40) = .86, p = .39, or the evaluative IAT, t(40) = 1.21, p = .23.  

Procedure


Session 1.  Participants completed stereotyping and evaluative IATs as in Study 2 in one of two counterbalanced orders.  Responses to the two IATs were scored as in Study 2 to yield Ds, as recommended by Greenwald et al. (2003), as well as the IAT difference scores.

Session 2.  Participants learned that they would be taking part in the experiment with another participant and that they should meet the experimenter and their “partner” in the psychology department waiting room.  At the scheduled time, the experimenter entered the waiting room and called out the names of the participant and the partner.  The partner’s name alternated between “Darnell Stewart” and “Tyrone Washington” (in order to avoid any suspicion among participants who may have arrived in the waiting room early for a later session). The first names used for the partner were selected from the list of male African American names in Greenwald et al. (1998).  Noting that the partner had not yet arrived, the experimenter escorted the participant to the experiment room to get started.  The participant was seated at a table and completed an informed consent form.  Next, the experimenter explained:  

We’re studying peoples’ ability to cooperate with another person on some tasks assessing different types of general knowledge.  You and a partner are going to complete a set of tasks, and then your combined score on these tasks will be compared with other teams who are in this study.  You should try your best on these tasks, because the teams with the top five combined scores will be put in a drawing for $40.  


Participants were then asked to rate their abilities in various subject areas, including their math and verbal skills and their knowledge of sports and culture trivia.  The experimenter explained that he or she would leave momentarily to see if the partner had arrived and, if he had, to get him started on the same initial questionnaire.   After a few minutes, the experimenter re-entered the room with a clipboard and explained:

Darnell (Tyrone) is in the other room filling out the abilities sheet.  You two are going to fill out the first couple of questionnaires separately so that you don’t influence each other’s responses.  But first I’d like to have you fill out this participant information sheet.  This is just so we have an idea of each person’s background.

Participants were handed this sheet so that they could add their information to the bottom section of the page.  The top half had already been completed by the partner and displayed the partner’s name and ethnicity, in addition to the other demographic information.  The partner’s name and reported ethnicity on this sheet were used to bolster the cover story that the participant would be interacting with an African American.

At this point, the experimenter indicated that they were running behind and explained: 

To save time, I’m going to have you decide which tasks you’ll do and which your partner will do.  Then we’ll all go to the main testing room.  Remember, you want to choose tasks for yourself and your partner that will give you the best combined score, and not just so that only you or he will do well.  There are four different tests:  one has questions from the math SAT, another has questions from the verbal SAT, and the other two have questions about sports and pop culture.


Participants indicated the tasks they chose for themselves and for their partners at the bottom of the participant information sheet.  Next, participants were asked to complete questionnaires assessing their perceptions of how well they and their partners would perform on each of the tasks.  The experimenter then left the room as if to check on the partner.  


Upon returning, the experimenter explained that the participant and the partner would now meet together in another room to complete their respective tasks.  The experimenter led the participant out of the experiment room and, explaining that the partner had left momentarily to use the bathroom, directed the participant to sit in one of a row of chairs to wait for the partner.  Eight identical classroom chairs were arranged in a line, equally spaced approximately four inches apart, along the hallway wall directly outside the experiment room.  A coat and backpack putatively belonging to the partner were placed on the chair nearest to the experiment room doorway.  After the participant chose a seat, the experimenter surreptitiously recorded his or her seating position.  The experimenter then left the hallway for a moment to make a photocopy of the participant’s information sheet.


When the experimenter returned, he/she explained that the session would have to end early and led the participant back into the experimenter room.  The experimenter then probed the participant for suspicion regarding the cover story and the connection between phases 1 and 2, and then debriefed the participant.  Two participants expressed some suspicion, but they were unable to identify the key aspects of the cover story, the connection between phase 1 and 2, or the hypotheses.  

Materials


  Participant information sheet.   The “partner information” sheet was a single sheet of paper divided into identical top and bottom sections, one for the partner and one for the participant.  Each section included spaces for partners’ name, age, sex, ethnicity, year in college, and hometown.  The top section had already been completed, purportedly by the partner, and indicated that the partner was 19 years old, male, African American, a college sophomore, and was originally from Milwaukee, WI.  The four tasks (math, verbal, sports, and pop culture) were listed at the bottom of this sheet, with a space next to each task label for participants to write their initials or the initials of their partner.  


Self and partner rating questionnaires.  The first questionnaire assessed participants’ ratings of their general math and verbal skills and their knowledge of sports and pop culture, as well as the extent to which they enjoyed participating in each of these activities (e.g., working on math problems, reading or writing, watching sporting events, reading pop-culture magazines).  The second questionnaire assessed participants’ ratings of how well they thought they would perform on the upcoming tests of SAT math and verbal skills, sports trivia, and pop culture, and the extent to which they would enjoy each task.  The third questionnaire assessed participants’ expectations of the partner’s performance and enjoyment for each task.  For each questionnaire, ratings of skill level were made on a scale ranging from 1 (very poorly) to 9 (very well), and ratings of enjoyment were made on a scale ranging from 1 (not at all) to 9 (very much).

Results


IAT scores.  Participants exhibited significantly high levels of implicit evaluation (M = 0.38, SD = 0.29), t(20) = 5.93 , p < .001, and implicit stereotyping (M = 0.15, SD = 0.18), t(20) = 3.70, p < .001.  Moreover, scores on the evaluative and stereotyping IATs were uncorrelated, r(19) = .02, p = .93.  These effects replicated the findings of Studies 1 and 2.  


A 2 (IAT:  evaluative vs. stereotyping) x 2 (sex: male vs. female) x 2 (order:  stereotyping first vs. evaluative first) mixed ANOVA was conducted to examine sex and order effects on IAT scores.  The effect for IAT was significant, F(1, 17) = 15.27, p < .001, suggesting that evaluative IAT scores were larger than stereotyping IAT scores, as in Study 1.   This effect was qualified by a significant IAT x Order x Sex interaction, F(1, 17) = 4.98, p < .05.  Post hoc analyses examined the effects of order and sex on each IAT.  A marginal Order x Sex interaction emerged for evaluative IAT scores, F(1, 17) = 3.97, p = .06, but no significant effects were obtained for stereotyping IAT scores, Fs < 1.52, ps > .24.  Simple effect analyses for evaluative IAT scores showed that among participants who completed the evaluative IAT scores first, males produced higher scores than females, F(1, 17) = 6.28, p < .03.  Among those who completed the stereotyping IAT first, evaluative IAT scores did not differ between males and females, F < 1.  This pattern of effects was unexpected given that order effects were not observed in Studies 1 and 2.  The finding of a sex difference for evaluative IAT scores (but not stereotyping IAT scores) among only those who completed the evaluative IAT first was not easily interpretable and was most likely spurious.  


Task assignments.  An examination of task assignments revealed that participants were rather egalitarian in their assignments of the academic tasks, with 20 out of 21 participants assigning one of the SAT tasks to themselves and the other to the partner.  Eleven participants chose to complete the math task and assign the verbal task to the partner, whereas nine participants chose to complete the verbal task and assign the math task to the participant.  The distributions of the math and verbal task assignments did not differ significantly, Wilcox’s z = -.45, p = .66.  On the other hand, a stereotype-consistent pattern of task assignments was observed for the non-academic tasks.  Of the 20 participants who chose to complete either the sports or pop culture task and to give the partner the other, 16 assigned the sports trivia task to the partner and assigned the pop culture task to themselves.  The difference in the distributions of the sports and pop-culture tasks was significant, Wilcox’s z = 2.68, p < .01, and reveals a stereotype-consistent pattern of task assignment.  However, because the overwhelming majority of participants assigned the sports task to the African American partner, the range of task assignments was very restricted and thus did not provide a sensitive measure for correlational analyses.  Therefore, our primary analyses focused on the more sensitive ordinal-scale ratings of partner abilities on these tasks.


Ratings of partner abilities and enjoyment.  To examine the relationship between measures of implicit bias and ratings of partner abilities, we created an index representing the extent to which the partner was expected to perform poorly on academic tasks but to excel on nonacademic tasks, controlling for participants’ own expected performance.  Specifically, participants’ ratings of their own ability were subtracted from their ratings of the partner’s ability on each task.  These scores were standardized, and scores for the tasks related to counter-stereotype skills (math and verbal) were reverse-scored.  The resulting scores were averaged, such that higher scores represented more stereotype-consistent ratings of the partner. 


We hypothesized that implicit stereotyping, but not implicit evaluation, would be associated with performance ratings.  The effects of implicit stereotyping and evaluation on performance ratings were assessed using a simultaneous regression model in which Ds computed for the stereotyping and evaluative IATs were included in the first step.  This analysis produced a significant effect for stereotyping IAT scores, β = .47, t = 2.32, p < .02, such that higher stereotyping IAT scores were associated with more stereotype-consistent ratings.  The effect for evaluative IAT scores was not significant, β = -.25, t = -1.24, p = .23.


A second index was created to examine ratings of the partners’ expected enjoyment, controlling for participants’ ratings of their own enjoyment and averaging across tasks as in the construction of the performance ratings score.  Ratings of partner enjoyment were significantly correlated with ratings of partner performance, r(19) = .48, p < .05.  Moreover, partner enjoyment ratings were predicted by stereotyping IAT scores, β = .44, t = 2.07, p < .03, but not evaluative IAT scores, β = -.07, t = -0.31, p = .76, conceptually replicating the effects obtained for partner performance ratings.


Seating distance from partner.  On average, participants sat 1.7 (SD = .78) chairs away from the partner’s belongings.  We hypothesized that individual differences in seating distance would be predicted by evaluative IAT scores, but not stereotyping IAT scores.  A regression analysis supported this hypothesis, such that higher evaluative IAT scores predicted greater seating distance, β = .44, t = 2.10, p < .03, whereas the effect of stereotyping IAT scores was not significant, β = -.09, t = -0.45, p = .66.  That is, participants with higher evaluative IAT scores chose to sit further from the partner’s belongings. 6
Discussion


The results of Study 3 corroborate and extend the findings of Study 2, demonstrating the unique effects of implicit stereotyping and implicit evaluative race bias on different forms of discriminatory behavior.  Consistent with our hypotheses, participants with higher levels of implicit stereotyping expected their partner to perform in a more stereotype-consistent manner across tasks.  Participants’ levels of implicit evaluative race bias were not associated with expectations of the partner’s performance.  On the other hand, participants’ levels of implicit evaluative race bias predicted the distance they chose to sit from their African American partner.  Levels of implicit stereotyping were unrelated to seating distance.  Thus, these results support the hypothesis that implicit stereotyping is uniquely related to forms of discrimination that involve cognitive judgments such as forming impressions of people, whereas implicit evaluation is uniquely related to affective reactions such as those involved in interpersonal interaction


The Study 3 findings allayed concerns over some potential limitations of Study 2.  First, we observed differential effects of implicit stereotyping and evaluation in response to a single African American individual in Study 3, ruling out the possibility that the implicit evaluation effect on affective responses in Study 2 pertained only to African Americans as a group.  Second, participants in Study 3 completed the implicit measures prior to their anticipated interaction with an African American, and therefore the Study 3 results alleviated concerns over the order in which measures were administered in Study 2.  Moreover, the results of Study 3 are consistent with the idea that implicit race bias may represent a dispositional factor that causes race-biased behaviors.

General Discussion


The distinction between affect and cognition has figured prominently in classic models of racial prejudice and stereotyping, yet the implications of this distinction for implicit race bias has received little attention.  In response to this lacuna, the present research explored the potential independence of implicit stereotyping and implicit evaluative race-bias processes and examined their unique effects on behavior.  This research produced two major findings.  First, our results provided empirical support for the hypothesis that implicit stereotyping and evaluative race bias processes are conceptually independent.  Despite exhibiting significant anti-Black biases on both implicit measures, participants’ scores across studies on these two measures were not significantly correlated, consistent with the hypothesis that implicit stereotyping and evaluation are subserved by independent cognitive and affective processes.  Second, our results revealed that implicit stereotyping and implicit evaluation have unique effects on alternative forms of race-biased behavior.  Study 2 demonstrated that implicit stereotyping, but not evaluation, predicted stereotype-consistent trait ratings of a Black student based on a short writing sample.  In contrast, implicit evaluative race bias, but not stereotyping, predicted more negative affective responses toward African Americans as a group.  Study 3 extended these findings by focusing on participants’ behavior as they prepared to interact with an African American partner.  In this study, implicit stereotyping, but not evaluation, predicted stereotype-consistent expectations of how well the African American partner would perform on a series of tasks.  On the other hand, implicit evaluative race bias, but not stereotyping, predicted how far the participant chose to sit from the African American partner’s belongings in a row of chairs.  Hence, implicit stereotyping was associated with cognitive forms of racial discrimination, whereas implicit evaluative race bias was associated with affective forms of racial discrimination, consistent with previous theorizing (Dovidio et al., 1996; 2004).

Clarifying the effects of implicit race bias


In recent years, social psychologists have grappled with the meaning of implicit race biases in an effort to understand what they represent, how they function, and what they predict (cf. Devine, 2001; Fazio & Olson, 2003).  Early theorizing described implicit race bias as an unreportable process that may affect behavior via automatic mechanisms in the absence of controlled or explicit processes (Devine, 1989; Greenwald & Banaji, 1995; see also Payne, Jacoby, & Lambert, 2004; Wilson et al., 2000).  This description is consistent with conceptions of implicit processes in the memory and cognitive neuroscience literatures (Jacoby, 1991; Squire & Zola, 1996).  This line of reasoning suggests that the crucial question in this area of research is not so much whether implicit and explicit measures are related, but rather how these two processes interact to produce behavior.  Whereas the vast majority of social psychological research on implicit race bias has focused on its relationship with measures of explicit race bias (cf. Blair, 2001; Fazio & Olson, 2003), the present research sought to obtain empirical evidence for the important yet relatively unexplored relationship between alternative forms of implicit race bias and discriminatory behavior.  Having established the link between alternative forms of implicit race bias and behavior theoretically and empirically, future research will be needed to examine the extent to which this link is moderated by explicit race bias and situational factors. 


Against a backdrop of mixed findings regarding the effects of implicit race bias on explicit measures (Blair, 2001), the results of the present research suggest that different forms of implicit race bias (i.e., stereotyping vs. evaluation) have rather specific effects on behavior.  Our finding that participants exhibited significant levels of both types of implicit race bias on average suggests new questions regarding how and under what conditions each form of implicit race bias is expressed (Macrae, Bodenhausen, Milne, Thorn, & Castelli, 1997; Livingston & Brewer, 2002).  For example, although a person may possess high levels of both implicit stereotyping and implicit evaluative race bias, the evaluative component of implicit race bias may be predominantly expressed in situations involving a personal interaction with an African American individual.  Conversely, if the situation involves making judgments about an African American person in their absence, such as when making hiring decisions based on job applications, the stereotyping component may be more pronounced.  Echoing the sentiment of Ajzen and Fishbein (1977) regarding the relation between attitudes and behavior, our results suggest that it is critical to consider the correspondence between the specific form of implicit bias being measured and the type of behavior being observed when conducting research on the behavioral sequelae of implicit race bias.

Regulatory mechanisms for implicit stereotyping vs. implicit evaluative race bias


The findings of the present research raise new questions as to whether the behavioral effects of implicit stereotyping and evaluation may be regulated via different processes and whether either form of implicit bias is more difficult to regulate (cf. Zajonc, 1980).  Past theorizing has suggested some mechanisms by which the effects of implicit race bias may be attenuated (Devine, 1989; Monteith, 1993), but these models did not distinguish between affective and cognitive forms of bias.  Nevertheless, some findings relevant to the question of regulation have emerged in studies that have focused on either implicit stereotyping or implicit evaluation.  


Regulation of implicit stereotyping.  Monteith, Ashburn-Nardo, Voils, and Czopp (2002) proposed that the regulation of race-biased behavior could be enhanced though practice at recognizing the activation of stereotypes (see also, Monteith, 1993).  Their research suggests that the awareness of the potential for stereotyping leads to a slowing of ongoing responses and more positive responses toward African American targets (e.g., reports of greater liking).  However, Monteith et al. (2002) did not examine direct links between the regulation of implicit stereotyping and behaviors associated with cognitive (or affective) forms of race-biased behavior, nor did they focus on the distinction between implicit stereotyping and implicit affective race bias that is highlighted in the present research.  Therefore the effect of implicit stereotyping regulation on discriminatory responses remains untested.  


Regulation of implicit evaluation.  Several studies have examined the extent to which evaluative IAT scores may be reduced through interventions (e.g., Blair, Ma, & Lenton, 2001; Dasgupata & Greenwald, 2001; Rudman et al., 2001) or modulated via situational moderators (e.g., Lowery, Hardin, & Sinclair, 2001; Wittenbrink et al. 2001b).  That is, this body of research has focused primarily on how levels of implicit “attitudes” might be changed or how the expression of such biases may be moderated.  However, this research has not addressed how regulatory processes may mitigate the effects of implicit evaluative bias on behavior.  Clearly, more research is needed.  Whereas the extant literature has done much to validate and distinguish the construct of implicit race bias from explicit race bias, future research is now needed to more closely examine the mechanisms through which the effects implicit race bias on behavior are regulated.


Some inroads to questions about how implicit evaluation and implicit stereotyping are regulated have been made by social cognitive neuroscience research.  Recently, some researchers have used physiological measures to examine the neural substrates of regulatory processes as they occur.  For example, Amodio and his colleagues have used psychophysiological measures to examine the effects of automatic stereotyping and controlled processing on behavior (Amodio et al., 2004; Amodio, Devine, & Harmon-Jones, 2004) and the activation of affective race bias (Amodio, Harmon-Jones, & Devine, 2003).  Cunningham et al. (in press) examined the activation and regulation of evaluative race bias using functional magnetic resonance imaging.  Taken together, this nascent body of literature suggests that implicit evaluation is associated with amygdala activity (Amodio et al., 2003; Cunningham et al., in press; Phelps et al., 2000).  Neural substrates have not yet been identified for implicit stereotyping processes (but see Rissman, Eliassen, & Blumstein, 2003).  Across studies, however, the accumulating evidence suggests that the regulation of both implicit stereotyping and implicit evaluative race bias involve the coordinated activity of the anterior cingulate cortex, which is related to conflict detection, and the prefrontal cortex, which is associated with the inhibition of unwanted responses (e.g., stereotypes) and implementation of intended responses (e.g., egalitarian behaviors) (see Botvinick, Braver, Barch, Carter, & Cohen, 2001; Kerns et al., 2004).  Thus, the regulation of both forms of implicit race bias may involve a single mechanism.  Neuroscientific approaches to issues of race bias are just beginning to elucidate long-standing questions of automaticity and control, and much more research is needed to address the relationships between implicit stereotyping and evaluation, regulatory processes, and behavior.

When addressing the question of how implicit stereotyping and implicit evaluative bias may be regulated via different processes, one must also consider that these alternative forms of implicit bias may express themselves in situations that vary in controllability.  For example, the present findings, together with past theory and research (Dovidio et al., 1986, 2004), suggest that implicit stereotyping is more often expressed in written responses, which are typically very deliberative, whereas implicit evaluation is more often expressed in nonverbal responses, which are typically impromptu and not deliberative.  Therefore, behaviors that are most amenable to implicit stereotyping effects may be inherently easier to regulate than behaviors most amenable to implicit evaluative effects.  This possibility is consistent with research showing that people are generally more effective at controlling verbal or written behaviors compared with nonverbal behaviors (DePaulo, 1992; Ekman & O’Sullivan, 1992).  This line of reasoning suggests the possibility that expressions of implicit stereotyping may be easier to inhibit and correct than expressions of implicit evaluative race bias.  

Associations with explicit race bias 


Having parsed the effects of implicit stereotyping and evaluation on behavior, new questions arise regarding their respective relations with measures of explicit race bias.  Indeed, explicit forms of stereotyping and evaluation have been distinguished previously in theory and research (Dovidio et al., 1996, 2004).  However, research has not examined the relationships between implicit forms of stereotyping and evaluation with explicit forms of stereotyping and evaluation or their joint and/or independent effects on behavior.  The body of literature we reviewed suggests that implicit and explicit assessments of stereotyping and evaluation should be related, respectively, to the extent that a person’s implicit and explicit racial biases are congruent.  Other research suggests that implicit race bias is more likely to predict more basic behavioral and gut-level responses whereas explicit race bias is more likely to predict deliberative responses (Dovidio et al., 1997, 2002; Fazio et al., 1995).  An important goal of future research will be to examine the combined effects of implicit and explicit processes of stereotyping and evaluation on various forms of race-biased behavior, across situations that may differentially facilitate the expression of implicit or explicit biases.  A consideration of these factors will provide a more complete analysis of how various forms of race bias relate to discriminatory behavior.

Individual differences in implicit stereotyping vs. implicit evaluative race bias

If implicit stereotyping and implicit evaluative race bias represent independent processes, it is possible that they may be related to different motivational or developmental factors.  This possibility has not been explored, although some recent work is relevant.  For example, Devine et al. (2002) examined the extent to which implicit evaluative race bias was moderated by people’s motivations to respond without prejudice.  The authors proposed that people’s levels of internal and external motivations correspond to their degree of self-determination in attaining the goal of being non-prejudiced, such that individuals who are motivated to respond without prejudice for primarily internal reasons (e.g., high internal, low external motivations) should exhibit lower levels of implicit evaluative race bias than individuals motivated by external reasons or those not motivated by either reason.  Indeed, the results of Devine et al. (2002) supported this proposal.  However, Devine et al. did not examine the effect of internal and external motivations on levels of implicit stereotyping.  Because individuals varying in internal and external motivations to respond without prejudice are likely to have similar knowledge of African American stereotypes, levels of internal and external motivation are not expected to moderate levels of implicit stereotyping.  

Little research, if any, has examined the motivational or developmental antecedents of implicit stereotyping.  However, it has been proposed that social stereotypes are related to cultural knowledge and socialization (Devine, 1989).  Therefore, levels of implicit stereotyping may be related to individual differences in one’s cultural integration or level of interracial contact across one’s lifespan.  Additional research is needed to examine the antecedents of implicit stereotyping, as well as implicit evaluative race bias.

Conclusion


Affect and cognition represent two fundamental processes of the human mind, and the distinction between affective and cognitive processes is critical for the understanding of a wide range of psychological functions (Cacioppo et al., 1999).  The present research considered the roles of affect and cognition in implicit race bias.  Our results indicated that affective and cognitive components of implicit race bias are conceptually independent, as reflected in participants’ levels of implicit evaluative race bias and implicit stereotyping.  Moreover, implicit stereotyping and implicit evaluative race bias had unique effects on cognitive and affective forms of race-biased behaviors, respectively.  These findings suggest that greater conceptual clarity in implicit race bias research may be gained by considering the differential effects of implicit stereotyping and evaluation when designing new research or interpreting extant findings.  By distinguishing between the affective and cognitive components of implicit race bias, we hope to further elucidate the complex relationships among implicit, explicit, and behavioral forms of race bias.

References

Ajzen, I., & Fishbein, M.  (1977).  Attitude-behavior relations: A theoretical analysis and review of empirical research.  Psychological Bulletin, 84, 888-918.

Allport, G. W.  (1954).  The nature of prejudice.  Reading, MA:  Addison-Wesley.

Amodio, D. M., Harmon-Jones, E., & Devine, P. G.  (2003).  Individual Differences in the Activation and Control of Affective Race Bias as Assessed by Startle Eyeblink Responses and Self-Report.  Journal of Personality and Social Psychology, 84, 738-753.

Amodio, D. M., Harmon-Jones, E., Devine, P. G., Curtin, J. J., Hartley, S. L., & Covert, A. E.  (2004).  Neural signals for the detection of unintentional race bias.  Psychological Science, 15, 88-93

Amodio, D. M., Devine, P. G., & Harmon-Jones, E.  (2004).  Individual differences in the regulation of race bias among low-prejudice people:  The role of conflict detection and neural signals for control.  Manuscript under review.

Ashburn-Nardo, L., Knowles, M. L., & Monteith, M. J.  (2003).  Black Americans' implicit racial associations and their implications for intergroup judgment.  Social Cognition, 21, 61-87.

Banaji, M. R., Hardin, C., & Rothman, A. J.  (1993).  The influence of language on thought.  Journal of Personality and Social Psychology, 11, 277-308.

Blair, I. (2001). Implicit stereotypes and prejudice. In G. Moskowitz (Ed.), Cognitive social psychology:  On the tenure and future of social cognition. (pp. 359-374)  Nahwah, NJ: Erlbaum.  

Blair, I. V., Ma, J. E., & Lenton, A. P.  (2001).  Imagining stereotypes away: The moderation of implicit stereotypes through mental imagery.  Journal of Personality and Social Psychology, 81, 828-841.

Botvinick, M. M., Braver, T. S., Barch, D. M., Carter, C. S., & Cohen, J. D.  (2001).  Conflict monitoring and cognitive control.  Psychological Review, 108, 624-652.  

Cacioppo, J. T., Gardner, W. L., & Berntson, G. G.  (1999). The affect system has parallel and integrative processing components: Form follows function.  Journal of Personality and Social Psychology, 76, 839-855.

Cunningham, W. A., Johnson, M. K., Raye, C. L., Gatenby, J. C., Gore, J. C., & Banaji, M. R. (in press).  Neural Components of Conscious and Unconscious Evaluations of Black and White Faces.  Psychological Science.

Cunningham, W. A., Preacher, K. J., & Banaji, M. R. (2001). Implicit attitude measures: Consistency, stability, and convergent validity. Psychological Science, 12, 163-170.

Damasio, A. D.  (1994).  Descartes’ error:  Emotion, reason, and the human brain.  New York:  Avon. 

Dasgupta, N., & Greenwald, A. G.  (2001).  On the malleability of automatic attitudes: Combating automatic prejudice with images of admired and disliked individuals.  Journal of Personality and Social Psychology, 81, 800-814.

DeHouwer, J.  (2001).  A structural and process analysis of the Implicit Association Test.  Journal of Experimental Social Psychology, 37, 443-451.

DePaulo, B. M.  (1992).  Nonverbal behavior and self-presentation.  Psychological Bulletin, 111, 203-243.

Devine, P. G. (1989).  Prejudice and stereotypes:  Their automatic and controlled components.  Journal of Personality and Social Psychology, 56, 5-18.

Devine, P. G.  (2001).  Implicit prejudice and stereotyping: How automatic are they? Introduction to the special section.  Journal of Personality and Social Psychology, 81, 757-759.

Devine, P. G., & Elliot, A. J. (1995).  Are racial stereotypes really fading?  The Princeton Trilogy revisited.  Personality and Social Psychology Bulletin, 21, 1139-1150.

Devine, P. G., Plant, E. A., Amodio, D. M., Harmon-Jones, E, & Vance, S. L.  (2002).  The Regulation of Explicit and Implicit Race Bias:  The Role of Motivations to Respond without Prejudice.  Journal of Personality and Social Psychology, 82, 835-848.

Dovidio, J. F., Brigham, J. C., Johnson, B. T., & Gaertner, S. L.  (1996).  Stereotyping, prejudice and discrimination:  Another look.  In C. N. McCrae, C. Stangor, & M. Hewstone (Eds.), Stereotypes and stereotyping (pp. 276-319).  New York:  Guilford.

Dovidio, J. F., Kawakami, K., & Gaertner, S. L.  (2002).  Implicit and explicit prejudice and interracial interaction.  Journal of Personality and Social Psychology, 82, 62-68.

Dovidio, J., Kawakami, K., Johnson, C., Johnson, B., & Howard, A. (1997). On the nature of prejudice: Automatic and controlled processes. Journal of Experimental Social Psychology, 33, 510-540.

Dovidio, J. F., Esses, V. M., Beach, K. R., & Gaertner, S. L.  (2004).  The role of affect in determining intergroup behavior:  The case of willingness to engage in intergroup affect.  To appear in D. M. Mackie & E. R. Smith (Eds.), From prejudice to intergroup emotions:  Differentiated reactions to social groups (pp. 153-171).  Philadelphia:  Psychology Press.

Dovidio, J. F., Evans, N., & Tyler, R. B.  (1986).  Racial stereotypes: The contents of their cognitive representations.  Journal of Experimental Social Psychology, 22, 22-37.

Eagly, A. H., & Chaiken, S.  (1998).  Attitude structure and function.  In D. T. Gilbert, S. T. Fiske, & G. Lindzey (Eds.), The handbook of social psychology (pp. 269-322).  New York: McGraw-Hill.

Ekman, P., & O’Sullivan, M.  (1991).  Who can catch a liar?  American Psychologist, 46, 913-920.

Esses, V. M., & Dovidio, J. F.  (2002).  The role of emotions in determining willingness to engage in intergroup contact.  Personality and Social Psychology Bulletin, 28, 1202-1214.

Fazio, R., Jackson, J., Dunton, B., & Williams, C.  (1995).  Variability in automatic activation as an unobtrusive measure of racial attitudes:  A bona fide pipeline?  Journal of Personality and Social Psychology, 69, 1013-1027.

Fazio, R. H., & Olson, M. A.  (2003).  Implicit measures in social cognition research: Their meaning and uses.  Annual Review of Psychology, 54, 297-327.

Fiske, S. T. (1998).  Stereotyping, prejudice, and discrimination.  In D. T. Gilbert, S. T. Fiske, & G. Lindzey (Eds.), The handbook of social psychology, Vol. 2. (pp. 357-411).  New York: McGraw-Hill.

Fiske, S. T., & Neuberg, S. L. (1990). A continuum of impression formation, from category-based to individuating processes:  Influences of information and motivation on attention and interpretation. In M. P. Zanna (Ed.), Advances in experimental social psychology (Vol. 23, pp. 1-74). New York: Academic Press.

Gilbert, D. T., & Hixon, J. G.  (1991).  The trouble of thinking: Activation and application of stereotypic beliefs.  Journal of Personality and Social Psychology, 60, 509-517.

Greenwald, A. G., & Banaji, M. R. (1995).  Implicit social cognition.  Psychological Review, 102, 4-27.  

Greenwald, A. G., & Farnham, S. D.  (2000).  Using the Implicit Association Test to measure self-esteem and self-concept.  Journal of Personality and Social Psychology, 79, 1022-1038.

Greenwald, A., McGhee, D., & Schwartz, J. (1998). Measuring individual differences in implicit cognition: The implicit association test. Journal of Personality and Social Psychology, 74, 1464-1480.

Greenwald, A. G., Nosek, B. A., & Banaji, M. R.  (2003).  Understanding and using the Implicit Association Test: I. An improved scoring algorithm.  Journal of Personality and Social Psychology, 85, 197-216.

Hamilton, D. L. (1981).  Stereotyping and intergroup behavior:  Some thoughts on the cognitive approach.  In D. L. Hamilton (Ed.), Cognitive processes in stereotyping and intergroup behavior (pp. 333-353).  Hillsdale, NJ:  Erlbaum.  

Jacoby, L. L.  (1991).  A process dissociation framework:  Separating automatic from intentional uses of memory.  Journal of Memory and Language, 30, 513-541.

Kawakami, K., Dion, K. L., & Dovidio, J. F.  (1998).  Racial prejudice and stereotype activation.  Personality and Social Psychology Bulletin, 24, 407-416.

Kerns, J. G., Cohen, J. D., MacDonald, A.W., III, Cho, R. Y., Stenger, V. A., & Carter, C. S.  (2004).  Anterior Cingulate Conflict Monitoring and Adjustments in Control.  Science, 303, 1023-1026.

LeDoux, J. E.  (1996).  The emotional brain: The mysterious underpinnings of emotional life. New York, NY, USA: Simon & Schuster, Inc.

Lepore, L., & Brown, R. (1997). Category and stereotype activation:  Is prejudice inevitable? Journal of Personality and Social Psychology, 72, 275-287.

Lowery, B. S., Hardin, C., & Sinclair, S.  (2001).  Social influence effects on automatic racial prejudice.  Journal of Personality and Social Psychology, 81, 842-855.

Livingston, R. W., & Brewer, M. B.  (2002).  What are we really priming? Cue-based versus category-based processing of facial stimuli.  Journal of Personality and Social Psychology, 82, 5-18.

Mackie, D. M., & Smith, E. R.  (1998).  Intergroup relations:  Insights from a theoretically integrative approach.  Psychological Review, 105, 499-529.

Macrae, C. N., Bodenhausen, G. V., Milne, A. B., Jetten, J.  (1994).  Out of mind but back in sight: Stereotypes on the rebound.  Journal of Personality and Social Psychology, 67, 808-817.

Macrae, C. N., Bodenhausen, G. V., Milne, A. B., Thorn, T. M. J., & Castelli, L.  (1997).  On the activation of social stereotypes: The moderating role of processing objectives.  Journal of Experimental Social Psychology, 33, 471-489.

McConahay, J. B., & Hough, J. C.  (1976).  Symbolic racism.  Journal of Social Issues, 32, 23-45.

McConnell, A. R., & Leibold, J. M.  (2001).  Relations among the Implicit Association Test, discriminatory behavior, and explicit measures of racial attitudes.  Journal of Experimental Social Psychology, 37, 435-442.

Millar, M. G., & Tesser, A.  (1986).  Effects of affective and cognitive focus on the attitude-behavior relation.  Journal of Personality and Social Psychology, 51, 270-276.

Millar, M. G., & Tesser, A.  (1989).  The effects of affective-cognitive consistency and thought on the attitude-behavior relation.  Journal of Experimental Social Psychology, 25, 189-202.

Mitchell, J. P., Nosek, B. A., & Banaji, M. R.  (2003).  Contextual variations in implicit evaluation.  Journal of Experimental Psychology: General, 132, 455-469.

Monteith, M. J. (1993). Self-regulation of stereotypical responses:  Implications for progress in prejudice reduction. Journal of Personality and Social Psychology, 65, 469-485. 

Monteith, M. J., Ashburn-Nardo L., Voils, C. I. & Czopp, A. M. (2002).  Putting the brakes on prejudice:  On the development and operation of cues for control.  Journal of Personality and Social Psychology, 83, 1029- 1050.

Moreno, K. N., & Bodenhausen, G. V.  (2001).  Intergroup affect and social judgement: Feelings as inadmissible information.  Group Processes and Intergroup Relations, 4, 21-29.

Payne, K. B., Jacoby, L. L., & Lambert, A. J.  (2004).  Memory monitoring and the control of stereotype distortion.  Journal of Experimental Social Psychology, 40, 52-64.

Phelps, E. A., O'Connor, K. J., Cunningham, W. A., Funayama, S., Gatenby, J. C., Gore, J. C., & Banaji, M. R.  (2000).  Performance on indirect measures of race evaluation predicts amygdala activation.  Journal of Cognitive Neuroscience, 12, 729-738.

Rissman, J., Eliassen, J. C., & Blumstein, S. E.  (2003).  An event-related fMRI investigation of implicit semantic priming.  Journal of Cognitive Neuroscience, 15, 1160-1175.

Rosenthal, R., Rosnow, R. L, & Rubin, D. B. (2000).  Contrasts and effect sizes in behavioral research:  A correlational approach.  New York: Cambridge University Press.  

Rudman, L. A., Ashmore, R. D., & Gary, M. L. (2001). "Unlearning" automatic biases: The malleability of implicit stereotypes and prejudice. Journal of Personality and Social Psychology, 81, 856-868. 

Rudman, L. A., Greenwald, A. G., & McGhee, D. E. (2001). Implicit self-concept and evaluative implicit gender stereotypes: Self and ingroup share desirable traits. Personality and Social Psychology Bulletin, 27, 1164-1178. 

Spencer, S. J., Fein, S., Wolfe, C. T., Fong, C., Dunn, M. A.  (1998).  Automatic activation of stereotypes: The role of self-image threat.  Personality and Social Psychology Bulletin, 24, 1139-1152.

Squire, L. R., & Zola, S. M.  (1996).  Structure and function of declarative and nondeclarative memory systems.  Proceedings of the National Academy of Sciences, 93, 13515-13522.
Stangor, C., Sullivan, L. A., & Ford, T. E.  (1991).  Affective and cognitive determinants of prejudice.  Social Cognition, 9, 359-380

Wilson, T., Lindsey, S., & Schooler, T. (2000). A model of dual attitudes. Psychological Review, 107, 101-126.

Wittenbrink, B., Judd, C. M., & Park, B. (1997). Evidence for racial prejudice at the implicit level and its relationship with questionnaire measures. Journal of Personality and Social Psychology, 72, 262–274.

Wittenbrink, B., Judd, C. M, & Park, B (2001a). Evaluative versus conceptual judgments in automatic attitude activation. Journal of Experimental Social Psychology, 37, 244-252. 

Wittenbrink, B., Judd, C. M, & Park, B. (2001b). Spontaneous prejudice in context: Variability in automatically activated attitudes. Journal of Personality and Social Psychology, 81, 815-827.

Zajonc, R. B. (1998). Emotions. In D. T. Gilbert, S. T. Fiske, & G. Lindzey (Eds.), The Handbook of Social Psychology (4th edition, pp. 591-632). Boston: McGraw Hill.

Footnotes



 We used the original five-block IAT in Study 1 (Greenwald et al., 1998) because this study was conducted prior to the publication of Greenwald et al.’s (2003) updated recommendations for scoring the IAT.  


2  IAT difference scores were greater than zero for the evaluative IAT (M = 145.32, SD = 123.52), t(147) = 14.15 , p < .001, and the stereotyping IAT (M = 51.22, SD = 143.29), t(147) = 4.12, p < .001.  Difference scores for the stereotyping and evaluative IATs were not correlated, r(147) = -.01, p = .93.  


3  We developed additional IATs for other common African American stereotypes.  Following the method used by Rudman, Greenwald, and McGhee (2001) to measure implicit gender stereotyping, we pretested sets of target words related to poor (vs. wealthy), hostile (vs. friendly), and lazy (vs. motivated).   In each case, however, the stereotype was strongly related to evaluation (e.g., poor is negative and wealthy is positive) and therefore these were not suitable for examining the independence of implicit evaluation and implicit stereotyping. 


4  IAT difference scores were significantly greater than zero for the evaluative IAT (M = 113.87, SD = 73.56), t(31) = 8.75, p < .001, and the stereotyping IAT (M = 85.00, SD = 137.02), t(34) = 4.03, p < .001.  These scores were not significantly correlated, r(30) = .10, p = .60.   Stereotyping IAT scores predicted more stereotypic ratings of the African American essay writer, β = .51, t = 3.16, p < .005, whereas evaluative IAT scores did not, β = .02, t = .09, p = .93.   In contrast, evaluative IAT scores predicted more negative thermometer ratings of African Americans, β = -.21, t = -4.38, p < .001, whereas stereotyping IAT scores did not, β = -.05, t = -1.15, p = .26.  


5  Self-report measures vary widely in the extent to which they measure explicit attitudes and beliefs.  We argue that true explicit self-report measures assess individuals’ conscious reasoning regarding attitudes and beliefs toward African Americans.  Other self-report measures, such as the feelings thermometer, are often aimed at assessing gut-level responses that are not well-reasoned or well-articulated, and thus do not necessarily reflect explicit processes.  The feelings thermometer, as used in the present research, was designed to measure more gut-level than deliberative responses and should not be considered to represent an “explicit” measure of racial prejudice.


6  IAT difference scores were significantly greater than zero for the evaluative IAT (M = 94.52, SD = 97.30), t(20) = 4.45 , p < .001, and the stereotyping IAT (M = 67.00, SD = 76.96), t(20) = 3.99, p < .001.  These scores were not significantly correlated, r(19) = .17, p = .47.   Stereotypic performance ratings were predicted by stereotyping IAT scores, β = .38, t = 1.75, p < .05, but not evaluative IAT scores, β = -.28, t = -1.29, p = .21.  Seating distance was predicted by evaluative IAT scores, β = .50, t = 2.40, p < .02, but not stereotyping IAT scores, β = -.07, t = -0.31, p = .76.
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