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Recent research has moved beyond the mere documentation of
implicit stereotypes to consider how these measures relate to atti-
tudes and predict behaviors. Little is known, however, about the
basic psychometric properties of these measures. The present
research includes three studies that provide evidence for test-retest
reliability of implicit stereotypes when supraliminal priming of
associated traits precedes a group categorization decision (Exper-
iments 1 and 2) and when subliminal presentation of a group
member precedes a decision about trait applicability (Experi-
ment 3). Across the studies, significant evidence of implicit
racial and gender stereotyping was obtained. These effects
showed moderate test-retest reliability of comparable levels from 1
hour to 3 weeks. Implications of these findings for the use of
implicit measures are considered.

Response latency procedures and other techniques,
often borrowed from cognitive psychology, have been
frequently used in social psychology to assess the content
of stereotypical representations (Banaji & Greenwald,
1995; Dovidio, Evans, & Tyler, 1986; Gaertner &
McLaughlin, 1983; Hense, Penner, & Nelson, 1995) and
evaluative associations, attitudes, and prejudices
(Dovidio & Fazio, 1991; Fazio, Jackson, Dunton, & Wil-
liams, 1995; Fazio, Sanbonmatsu, Powell, & Kardes,
1986). These techniques potentially assess implicit acti-
vations and offer a conceptually and empirically differ-
ent perspective on both stereotypes and attitudes than
traditional self-report measures.

The distinction between explicit and implicit mem-
ory processes has recently received substantial empirical
attention (e.g., Loftus & Klinger, 1992; Schacter, 1990).
Whereas implicit memory processes involve lack of
awareness and automatic activation, explicit processes
are conscious, deliberative, and controllable. Demon-
strations of dissociations between implicit and explicit
cognition, for example, come from studies showing that
specific experimental variables produce different and

even opposite effects on explicit and implicit tasks
(Murphy & Zajonc, 1993; Richardson-Klavehn & Bjork,
1988). A similar distinction has emerged in the literature
on stereotyping and attitudes. Specifically, Greenwald
and Banaji (1995; Banaji & Greenwald, 1995) have
emphasized the importance of distinguishing between
explicit and implicit indices of stereotyping and atti-
tudes. Explicit measures of stereotypes and attitudes
operate in a conscious mode and are exemplified by tra-
ditional measures of these constructs (e.g., Fishbein &
Ajzen, 1975; Katz & Braly, 1933). Implicit stereotypes and
attitudes, in contrast, operate in an unconscious fashion.
Implicit stereotypes are “introspectively unidentified (or
inaccurately identified) traces of past experience that
mediate attributions of qualities to members of a social
category” (Greenwald & Banaji, 1995, p. 15), and
implicit attitudes are “introspectively unidentified (or
inaccurately identified) traces of past experience that
mediate favorable or unfavorable feeling, thought, or
action toward social objects” (p. 8).

Research using a range of response latency proce-
dures has demonstrated that stereotypes may operate
like other semantically related concepts (e.g., doctor-
nurse) (Meyer & Schvaneveldt, 1971) to facilitate
responses and decision making. Gaertner and McLaughlin
(1983), for example, used a lexical decision task in which
participants were asked to make judgments about
whether pairs of letter strings presented simultaneously
were both words (Meyer & Schvaneveldt, 1971). They
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found that both high- and low-prejudiced individuals
made their decisions about letter strings faster when the
words Blacks (or Negroes) and Whites were paired with ste-
reotype-consistent than with stereotype-inconsistent
words. Studies by Dovidio et al. (1986), Baker and Devine
(1988), and Zárate and Smith (1990) using different par-
adigms offer generally convergent results.

Although the above studies demonstrate that people
can respond faster to semantically related social stimuli
(i.e., stereotypes) than to semantically unrelated social
stimuli, they do not necessarily demonstrate preconscious
or automatic processes (Bargh, 1994; Greenwald &
Banaji, 1995; Kihlstrom, 1990). More recent research
specifically designed to elicit automatic responses, how-
ever, has demonstrated automatic stereotypic activation
toward Blacks (Devine, 1989; Kawakami, Dion, &
Dovidio, 1998; Lepore & Brown, 1997; Wittenbrink,
Judd, & Park, 1997), women and men (Banaji & Green-
wald, 1995; Banaji & Hardin, 1996; Banaji, Hardin, &
Rothman, 1993; Blair & Banaji, 1996), elderly people
(Hense et al., 1995; Perdue & Gurtman, 1990), Asians
(Macrae, Bodenhausen, & Milne, 1995), and a variety of
other social categories such as skinheads (Kawakami,
Dovidio, Moll, Hermsen, & Russin, 2000), soccer hooli-
gans, child abusers (Macrae, Stangor, & Milne, 1994),
and professors (Dijksterhuis & van Knippenberg, 1996).

In general, the distinction between implicit and
explicit measures of stereotypes and attitudes proposed
theoretically by Greenwald and Banaji (1995) is reflected
empirically in the literature. Implicit and explicit mea-
sures of stereotypes are only weakly and inconsistently
related (see Blair, 1999). For instance, Banaji and Hardin
(1996, Study 1) reported weak relationships between an
implicit measure of gender stereotyping (in which mas-
culine and feminine roles were used to prime decisions
about male and female pronouns) and explicit gender
stereotypes (r = .04). They also found a weak relationship
between implicit gender stereotyping and explicit gen-
der attitudes (r = –.05). Kawakami et al. (1998) found a
correlation of .25 between an implicit category priming
measure (in which category labels Black and White were
used to prime responses to stereotypic words) and
explicit endorsement of racial stereotypes.

Recent research, particularly in the area of attitudes,
further indicates that implicit and explicit measures may
be tapping different aspects of orientations toward oth-
ers and their expression (e.g., the role of social desirabil-
ity in responding) (see Dovidio & Fazio, 1991) and thus
may predict different types of behavior. Dovidio,
Kawakami, Johnson, Johnson, and Howard (1997), for
instance, proposed that implicit (unconscious) aspects
of racial attitudes are better predictors of spontaneous
behaviors, whereas explicit measures of racial attitudes
are better predictors of behaviors in situations in which

social desirability factors are salient. Consistent with this
reasoning, Fazio et al. (1995) found that direct ratings
concerning the legitimacy of the Rodney King verdict
and the illegitimacy of the anger of the Black community
were correlated mainly with self-reported prejudice
(Modern Racism). These responses did not correlate
with the response latency measure. However, the re-
sponse latency measure correlated more highly with the
relative responsibility ascribed to Blacks and Whites for
the tension and violence that ensued after the verdict
than did the Modern Racism scores, the former measure
being perhaps a more subtle and indirect manifestation
of racial bias. Consistent with these findings, Dovidio
et al. (1997) found that self-reported (explicit) racial
attitudes primarily predicted overt evaluations of Black
and White interaction partners, whereas the response
latency measure of implicit attitudes primarily predicted
differences in nonverbal behaviors (blinking and visual
contact). Thus, response latency measures promise to
offer a valuable complement to explicit, self-report
measures.

If response latency measures of either attitudes or ste-
reotypes are to be used to predict behaviors or other
responses, then it is important that the psychometric
properties of these measures be examined. For instance,
in their edited book Measures of Personality and Social Psy-
chological Attitudes, Robinson, Shaver, and Wrightsman
(1991) outline basic evaluative criteria for these mea-
sures that include “reliability (both test-retest reliability
and internal consistency) and validity (both convergent
and discriminant)” (p. 2). Although explicit measures of
stereotyping and prejudice often include a detailed
report on tests related to the reliability and validity of the
scale (for a recent example, see Glick & Fiske, 1996),
researchers often fail to justify the use and development
of implicit measures related to these topics (Brauer,
Wasel, & Niedenthal, 1999). Although an initial attempt
has been made to examine the convergent validity of a
number of measures of implicit stereotyping (Brauer et al.,
1999), to our knowledge no one has yet examined the
reliability of response latency measures of attitudes or
stereotypes.

The main objective of the present research was to take
an initial step toward filling this void. Specifically, we
examined the test-retest reliability of two different tech-
niques that have been used for assessing implicit stereo-
types. One paradigm uses characteristics as primes and
involves making group categorization decisions (Banaji &
Hardin, 1996); the other paradigm uses group catego-
ries as primes and involves making decisions about ste-
reotypic characteristics (Dovidio et al., 1997). Theore-
tically, one explanation for the weak and highly variable
relationships obtained in the literature between implicit
and explicit measures may be limitations in the reliabil-
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ity of the implicit measures. Thus, the present research
has theoretical as well as methodological implications.

Besides examining the test-retest reliability of implicit
stereotyping measures, a secondary objective of the cur-
rent work was to conceptually replicate earlier investiga-
tions using images of actual category members as repre-
sentations of social categories. Whereas previous
research showing implicit stereotyping relies primarily
on category labels (e.g., the word Blacks) (Wittenbrink
et al., 1997) to represent social groups, the present
research used photographs (Studies 1 and 2) and sche-
matic faces (Study 3) as stimuli. These stimuli offer a
more ecologically valid test of the automatic activation of
stereotypes. Theoretically, however, it is possible that pic-
tures and category labels may not produce the same
results. Because category labels are notably devoid of any
other information except the social category, they
ensure that people will respond on the basis of category
membership. Images of actual people who belong to the
group, alternatively, are more externally valid because
similar to all social category members, they may elicit
responses to specific, potentially idiosyncratic facial cues
(Zebrowitz, Montepare, & Lee, 1993) or produce more
individualized rather than category-based responses
(Brewer, 1988; Fiske & Neuberg, 1990). It is conceivable
that these factors could mitigate the automatic activation
of category-based stereotypes. The present work, there-
fore, potentially contributes theoretically to an under-
standing of the generalizability or limitations of previous
research that used category labels of social categories as
primes to elicit implicit stereotypes.

In summary, the present research consisted of three
studies of implicit stereotyping that explored the test-
retest reliability of response latency measures of implicit
gender stereotyping (Experiment 1) and racial stereo-
typing (Experiments 2 and 3) for two different tasks
employed in previous research. One task, based on the
work of Banaji and Hardin (1996), used traits as supra-
liminal primes for categorization decisions about photo-
graphs on the basis of sex (Experiment 1) or race (Ex-
periment 2). The other task, based on research by Dovidio
et al. (1997), employed subliminal racial category
primes (schematic faces) for decisions about traits.

EXPERIMENT 1

The first study examined implicit gender stereotyping
and the test-retest reliability of two tasks closely related in
time. Specifically, Experiment 1 adapted a supraliminal
priming paradigm used by Banaji and Hardin (1996)
and Blair and Banaji (1996) in which stereotypic words
are used as primes. With this technique, participants are
presented with two stimuli sequentially and asked to
make a simple decision about the target stimulus (e.g.,

“Is this a male or female pronoun?”). To create condi-
tions for demonstrating automaticity, the time between
the presentation of the prime and the presentation of
the second stimulus (stimulus onset asynchrony [SOA])
is short. With short SOAs, participants are unable to en-
gage, focus, and commit attention intentionally and
therefore are assumed to be unable to control their re-
sponse (Neely, 1977, 1991).

As in the Banaji and Hardin (1996) and Blair and
Banaji (1996) studies, the primes in the present study
were stereotypic words but the target stimuli were photo-
graphs of male or female college students. The partici-
pant’s task was to indicate whether the person in the
photograph was a man or a woman. It was hypothesized,
as in the Banaji and Hardin (1996) study, that gender ste-
reotypes, even when presented as unrelated to the task,
would facilitate categorization of the members of the
corresponding sex. Specifically, an overall implicit gen-
der stereotyping effect would be reflected by a
Stereotypicality of Prime Word × Sex of Stimulus Face
interaction. Female stereotypes were expected to facili-
tate the categorization of female faces relative to male
faces, whereas male stereotypes were predicted to facili-
tate categorization of male faces relative to female faces.
An overall index represented by the contrast for these
effects (+1, –1, –1, +1) (see Dovidio et al., 1997;
Wittenbrink et al., 1997) was computed for each partici-
pant as a measure of individual differences in implicit
stereotyping. Conceptually, these coefficients directly
represent the interaction of prime word and stimulus
face. In other words, the score produced by this linear
combination is an index of the extent to which partici-
pants responded faster when categorizing female than
male faces following female stereotype primes (+1, –1)
and responded faster when categorizing male than
female faces following male stereotype primes (–1, +1).
Participants’ explicit attitudes also were assessed using
Swim, Aiken, Hall, and Hunter’s (1995) Modern Sexism
Scale.

To examine test-retest reliability, participants per-
formed the task twice in the same session. The general
implicit gender stereotyping effect (i.e., a Stereotypicality
of Prime Word × Sex of Stimulus Face interaction) was
expected to be consistent across the two administrations
of the task. The test-retest reliability was assessed by the
Pearson correlation coefficient between the implicit ste-
reotyping scores for each participant for the two catego-
rization tasks.

Method

Participants. Participants were 11 White male and 31
White female undergraduates from a university in the
Netherlands. For their involvement in the study,

214 PERSONALITY AND SOCIAL PSYCHOLOGY BULLETIN



participants received 10 Dutch guilders (approximately
U.S.$6).

Procedure. The study consisted of four phases. The first
phase involved a timed person categorization task per-
formed on a PowerMac microcomputer, the second
phase consisted of a filler questionnaire that assessed the
participants’ current emotional state, the third phase
was once again the timed person categorization task, and
the last phase involved a questionnaire that assessed
self-reported sexist attitudes.

Participants were informed by a White female experi-
menter that the study examined how individuals catego-
rize people. Specifically, the categorization task was
described as an “experiment that concerns your speed
and accuracy in identifying photographs” under differ-
ent conditions. Participants were informed that they
were in a condition involving distracter stimuli. Further-
more, they were told that before each photograph a
distracter word that was unrelated to the categorization
task would “appear for a short time” and they were asked
to read the word silently. Then, when the photograph
appeared on the screen, they were instructed “to judge
as quickly and accurately as possible whether the person
in the photograph is a man or a woman and to press the
appropriate key on a button box.” The button box was
placed directly in front of the participant, and the mean-
ing of the response keys was counterbalanced across
participants.

Specifically, the beginning of each trial was signaled
by an asterisk (*) presented in the center of the screen
for 500 ms. The asterisk was immediately followed by a
trait prime presented for 250 ms. Next, a blank screen
appeared for 50 ms before the onset of the photograph.
Thus, the interval between the onset of the word prime
and the onset of the target photograph was 300 ms. Such
short SOAs have been identified as a parameter for elicit-
ing automatic (vs. controlled) responses with
supraliminal presentations (Blair & Banaji, 1996; Neely,
1977, 1991). These 4.85 × 3.75-in. photographs, which
were obtained with permission from college yearbooks,
were presented until the participant responded.1 In
accordance with strategies used by Kawakami et al.
(1998) to stimulate participants to respond quickly, par-
ticipants were presented with their own response latency
for 1,000 ms. Last, a blank screen was presented for 750
ms before the next trial.

The trait primes for the categorization task included
eight positive and eight negative stereotypes for men
and women. Stereotypes were selected on the basis of a
pilot study that indicated that these traits were associated
more (ps < .05) with either men or women. Given those
constraints, the traits were further matched on valence
and word length. The positive male stereotypes in this
study translated from Dutch were direct, brave, athletic,

powerful, technical, straightforward, practical, and enterpris-
ing; the negative male stereotypes were messy, macho,
dominant, reckless, closed, loud, aggressive, and blunt. The
positive female stereotypes were caring, fashionable, clean,
considerate, sociable, emotional, shy, and nurturing; the nega-
tive female stereotypes were naive, unsure, gossipy, jealous,
talkative, complaining, fickle, and dependent. Furthermore,
16 filler traits were used to make the cover story more
plausible and to divert the participants’ attention from
the true purpose of the task by diluting the percentage of
gender-stereotypic traits. In accordance with an earlier
study by Macrae et al. (1995), these filler words consisted
of words unrelated to either male or female stereotypes.
Specifically, 8 positive and negative traits that were not
differentially associated with men or women (t < 1.00)
were matched on valence and word length and included
in the study. These filler traits were loyal, generous, honest,
happy, musical, precise, optimistic, sensible, mean, greedy, strict,
conceited, sneaky, cheap, unreasonable, and conservative.

Two blocks of trials were presented for each of the cat-
egorization tasks. Each block consisted of 48 trials in
which each positive stereotype, negative stereotype, and
filler trait was presented once. Within a given block, 24
photographs of White men and women were presented.
Across blocks, pictures of men and women were both
paired once with the 8 positive and 8 negative male and
female stereotypes and the 16 filler traits, resulting in a
total of 96 trials. Over all trials, each photograph was pre-
sented only once; each trait was presented twice, paired
once with a male photograph and once with a female
photograph. Participants were given rest periods at the
end of each block and were instructed to indicate when
they were ready to proceed with the study. Before the
experimental trials, participants were presented with a
practice block of 12 trials. These trials included six pho-
tographs of men and women, two male and female ste-
reotypes, and 2 filler traits not used in the actual
experiment.

The participants’ intermediate task, which separated
the test and retest phases of the categorization task, was
to estimate their average response latency per trial from
the first task and to respond to questions about their
current emotional state. The latter questionnaire was
presented as a separate activity not related to the timed
categorization task and lasted approximately 15 min-
utes. After completing the second phase, participants
performed the categorization task a second time. The
random order of the stimulus trials in the second admin-
istration of the categorization task was different from the
first administration. In the last phase of the study, the
participants answered eight questions from Swim et al.’s
(1995) Modern Sexism Scale. The internal consistency
of these items measured by Cronbach’s alpha was .79.
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Results and Discussion

The first set of analyses examined whether the
implicit priming effect, reflected by a Stereotypicality of
Priming Word × Sex of Stimulus Face interaction, would
be obtained for gender stereotypes (Banaji & Hardin,
1996; Blair & Banaji, 1996) and whether this effect would
be similar across the test-retest administrations of the
categorization task. The second set of analyses directly
assessed the reliability of responses in the two adminis-
trations of the categorization task. The third set explored
the relationship between sexist attitudes and stereotypic
biases.

Implicit gender stereotyping. Few errors in categorizing
faces as male or female were made in the first administra-
tion of the task (6.1%) and in the second administration
of the task (6.9%). A 2 (stereotypicality of prime word)
× 2 (valence of prime word) × 2 (sex of stimulus face) × 2
(timing of task) repeated-measures analyses of variance
was conducted on the errors in categorizing faces.
Because there were no systematic effects in the present
analyses of the errors or the subsequent analyses of the
response latencies, sex of participant was not included as
an independent variable. Specifically, the three-way
Priming Word × Sex of Stimulus Face × Participant Sex
interactions for errors and response latencies did not
approach statistical significance (Fs < 1).

In accordance with the hypothesized facilitation
effects for response latencies for stereotype priming, a
significant Stereotypicality of Prime Word × Sex of Stim-
ulus Face interaction was found on the errors in catego-
rizing faces, F(1, 41) = 18.78, p < .001. Simple effects anal-
yses demonstrated that whereas male stereotype priming
produced fewer categorization errors of male faces (M =
2.8%) relative to female faces (M = 9.9%), F(1, 41) =
23.52, p < .001, female stereotype priming produced
somewhat fewer categorization errors of female faces
(M = 5.6%) relative to male faces (M = 9.1%), F(1, 41) =
3.69, p < .06.

Before analyzing the response latencies, responses
associated with errors and outlier latencies of 3 or more
standard deviations beyond each participant’s mean
(1.3% for the first administration; 1.8% for the second
administration) were excluded from the analysis.
Remaining response times were subjected to logarith-
mic transformations (see Blair & Banaji, 1996; Ratcliff,
1993). The primary analysis compared male stereotypes
and female stereotypes as primes. For these analyses, the
transformed values associated with each of the eight
primes were averaged within the four Stereotypicality
(male stereotype, female stereotype) × Valence (posi-
tive, negative) conditions separately for male and female
photographs. All of the analyses were performed on the

transformed data, but the untransformed means (in ms)
are reported in the text.

Implicit gender stereotyping was assessed by the pat-
tern of responses to the categorization task across the
two administrations of the task. A 2 (stereotypicality of
prime word) × 2 (valence of prime word) × 2 (sex of stim-
ulus face) × 2 (time of task) repeated-measures analysis
of variance was performed on the transformed response
latencies. This analysis revealed a main effect for time of
task, F(1, 41) = 10.74, p < .01. Overall, participants’
responses were faster during the second administration
(M = 403) of the task than the first (M = 415). The pre-
dicted Stereotypicality of Prime Word × Sex of Stimulus
Face interaction also was obtained, F(1, 41) = 75.97, p <
.001. As expected, male stereotypes significantly facili-
tated categorization of male faces (M = 395) relative to
female faces (M = 423), F(1, 41) = 27.77, p < .001. Alterna-
tively, female stereotypes facilitated the categorization of
female faces (M = 394) relative to male faces (M = 424),
F(1, 41) = 34.69, p < .001.

These effects were consistent across the two adminis-
trations of the task; the Stereotypicality of Prime Word ×
Sex of Stimulus Face × Time of Task interaction did not
approach significance, F(1, 41) = 2.01, p = .16. Similar
patterns were obtained across the first (male stereotype/
male face = 402, female stereotype/male face = 432,
male stereotype/female face = 424, female stereotype/
female face = 402) and second administrations of the
task (male stereotype/male face = 388, female stereo-
type/male face = 415, male stereotype/female face =
423, female stereotype/female face = 387).2 Thus, the
results for stereotypicality were consistent with predic-
tions and stable across the two administrations of the
task.

Reliability. Test-retest reliability was assessed using the
Pearson correlation coefficient for the overall index of
stereotypic responding that represented the degree to
which stereotypes facilitated categorization of associated
members. Specifically, this measure, which was com-
puted separately for the first and second administration
of the task for each participant, represented the linear
combination of the extent to which male stereotypes
produced faster categorization of male relative to female
faces and the extent to which female stereotypes pro-
duced faster categorization of female relative to male
faces (i.e., the single degree of freedom contrast: +1, –1,
–1, +1). The reliability of responses, based on the
Pearson correlation coefficient (40 df) was .56, p < .001.
Thus, test-retest reliability, at least for administrations
close in time, showed moderate reliability.

Explicit attitudes. Although not a focus of the present
research, in supplementary analyses we explored the
relationship between explicit attitudes and implicit
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stereotyping as assessed by the correlation between
scores on Swim et al.’s (1995) Modern Sexism Scale and
the composite measure of implicit stereotyping based on
the extent to which female stereotypic words facilitated
categorization of female faces relative to male faces and
male stereotypic words facilitated the categorization of
male faces relative to female faces. Sexism scores were
not significantly correlated with implicit stereotyping
responses on the first categorization task (r = .16), the
second categorization task (r = .12), or the average of the
two categorization tasks (r = .16).

EXPERIMENT 2

Whereas Experiment 1 examined the test-retest reli-
ability of two administrations within the same session of
the supraliminal priming paradigm used by Banaji and
Hardin (1996) and Blair and Banaji (1996) for implicit
gender stereotypes, Experiment 2 explored the reliabil-
ity of implicit racial stereotyping across a longer period
of time. Specifically, participants in Experiment 2 per-
formed the priming task for racial stereotypes either
twice in the same session, as in Experiment 1, or twice
across a 5- to 15-day period. Thus, this study extends
Experiment 1 by considering implicit stereotyping for
race rather than gender and investigates the stability of
the measure across a broader time frame.

Method

Participants. Participants were 17 male and 21 female
White undergraduates from a liberal arts college in the
Northeastern United States. Involvement in the study
partially satisfied one option for students’ course
requirement. These participants were randomly selected
from a pool of 147 students, the majority of whom were
administered, along with several other questionnaires,
Brigham’s (1993) 20-item Attitudes Toward Blacks Scale
and a 5-item version of McConahay’s (1986) Modern
Racism Scale at the beginning of the semester. Of the 38
participants in the present study, 25 completed both the
Attitudes Toward Blacks Scale and the Modern Racism
Scale. The internal consistency (Cronbach’s alpha) for
these participants was .86 for the Attitudes Toward
Blacks Scale and .74 for the Modern Racism Scale. The
two scales were significantly correlated, r(23) = .57, p <
.003.

Procedure. The procedure and task were modeled after
those in Experiment 1, except that the study examined
implicit racial stereotypes rather than gender stereotypes.
As in Experiment 1, this study involved the administra-
tion of two timed person-categorization tasks performed
on a PowerMac microcomputer. Also as in Experiment 1,
some of the participants (N = 14) performed the task
twice during the same hour session, once at the beginning

of the session and once at the end, after completing a
series of questionnaires about campus life (for an unre-
lated study). Twenty-four of the participants, however,
completed the two timed, person-categorization tasks in
two different sessions, ostensibly for two different stud-
ies, that were 5 to 15 days apart.

In the categorization task, the trait primes included 8
positive and 8 negative stereotypes for Blacks, 8 positive
and 8 negative stereotypes for Whites, and 16 filler traits.
On the basis of results from a pilot study, the stimuli once
again were matched primarily on stereotypic associa-
tion, then, given those constraints, on valence, and
finally on word length. Traits that significantly distin-
guished between Blacks and Whites were selected as ste-
reotypic for each group. Traits that did not differentiate
between the two groups were used as filler traits. The
positive Black stereotypes were musical, athletic, strong, col-
orful, muscular, humorous, religious, and rhythmic. The neg-
ative Black stereotypes were poor, loud, angry, tough, bitter,
hostile, unemployed, and intimidating. The positive White
stereotypes were educated, patriotic, hopeful, wealthy, ambi-
tious, practical, trusting, and industrious. The negative
White stereotypes were weak, boring, greedy, uptight, arro-
gant, gullible, conventional, and materialistic. The positive
and negative traits used as filler traits were kind, loyal, sin-
cere, outgoing, pleasant, friendly, independent, enthusiastic,
sad, nasty, weird, lonely, confused, cautious, careless, and
irresponsible.

The stimulus presentation in Experiment 2 was the
same as in Experiment 1. In particular, in each presenta-
tion of the task, participants were given two blocks of 48
trials in which photographs of White and Black men
taken from college yearbooks were paired once with the
8 positive and 8 negative Black and White stereotypes
and 16 filler traits.

Results and Discussion

Implicit racial stereotyping. Errors in categorizing Black
or White faces across the 96 trials in each administration
of the task were relatively rare (1.9% of the responses in
the first categorization task and 2.6% in the second). A 2
(same vs. different session) × 2 (stereotypicality of prime
word) × 2 (valence of prime word) × 2 (race of stimulus
face) × 2 (time of task) analyses of variance, with repeated
measures on the last four factors, was conducted on the
number of errors. In contrast to the results for the first
study, perhaps because of the much lower error rate for
categorizing faces by race in this study (2.3% overall)
than by sex in Experiment 1 (6.5%), the Stereotypicality
of Prime Word × Race of Stimulus Face interaction was
not significant (p > .50).

Before analyzing the response latencies, responses
associated with errors and outlier latencies of 3 or more
standard deviations beyond each participant’s mean
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(1.2% for the first administration, 1.9% for the second
administration) were excluded from the analysis. Re-
maining response times were subjected to logarithmic
transformations (see Blair & Banaji, 1996; Ratcliff,
1993). Analogous to Experiment 1, the primary analysis
compared Black stereotypes and White stereotypes as
primes. The transformed values associated with each of
the eight word primes were averaged within the four
stereotypicality (Black stereotypes, White stereotypes) ×
valence (positive, negative) conditions separately for
Black and White photographs.

Implicit racial stereotyping was assessed by the pat-
tern of responses to the categorization task across the
two administrations of the task. Thus, a 2 (same vs. differ-
ent session) × 2 (stereotypicality of prime word) × 2
(valence of prime word) × 2 (race of stimulus face) × 2
(time of task) mixed analysis of variance, with repeated
measures on the last four factors, was performed on the
transformed response latencies. This analysis revealed a
marginally significant main effect for time of task, F(1,
36) = 3.30, p < .08. Overall, participants’ responses were
faster during the second administration of the task (M =
503) than during the first (M = 518). The predicted
Stereotypicality of Prime Word × Race of Stimulus Face
interaction also was obtained, F(1, 36) = 10.22, p < .003.
As expected, Black stereotypes significantly facilitated
categorization of Black faces (M = 505) relative to White
faces (M = 521), F(1, 37) = 12.89, p < .001. Although
White stereotypes tended to facilitate the categorization
of White faces (M = 505) relative to Black faces (M = 511),
this effect was not significant. These effects were consis-
tent across the two administrations of the task and were
comparable whether the testing occurred in the same
session or several days apart. Similar patterns were ob-
tained across the first (Black stereotype/Black face = 512,
Black stereotype/White face = 528, White stereotype/
Black face = 519, White stereotype/White face = 512)
and second administrations of the task (Black stereotype/
Black face = 498, Black stereotype/White face = 514,
White stereotype/Black face = 503, White stereotype/
White face = 499). Neither the Stereotypicality of Prime
Word × Race of Stimulus Face × Time of Task interaction
nor the Stereotypicality of Prime Word × Race of Stimu-
lus Face × Session interaction approached significance,
Fs < 1, ps > .88.3 Thus, the results for stereotypicality were
consistent with predictions and stable across the two
administrations of the task regardless of whether the
administrations occurred within the same session or sev-
eral days apart.

Reliability. Test-retest reliability was assessed using the
Pearson correlation coefficient for the overall index of
stereotypic responding that represented the linear com-
bination of the extent to which Black stereotypic words
produced faster categorization of Black faces relative to

White faces and the extent to which White stereotypic
words produced faster categorization of White faces rela-
tive to Black faces. The reliability of responses, based on
the Pearson correlation coefficient (36 df), across all par-
ticipants was .51, p < .001. For only participants who com-
pleted the task twice in the same session, the correlation
coefficient was .42, p < .001. For just participants who
completed the task twice across a several-day period, the
correlation coefficient was somewhat higher (.60, p <
.001). Thus, test-retest reliability is once again moderate
and is highly similar to the results for implicit gender ste-
reotyping in Experiment 1.

Explicit attitudes. The relationship between explicit
attitudes and implicit stereotyping again was assessed by
the correlation between scores on self-report measures
of prejudice, in this case the Attitudes Toward Blacks and
the Modern Racism Scales, and the composite measure
of implicit stereotyping based on the extent to which
Black stereotypes facilitated categorization of Black
faces relative to White faces and White stereotypes facili-
tated the categorization of White faces relative to Black
faces. As in Experiment 1, the relationships between
racial prejudice and responses on the first categorization
task, the second categorization task, and the average
across the two administrations of the task were examined
for the subset of participants (N = 25) who completed the
self-report scales 6 weeks prior to participating in the
experiment. Attitudes Toward Blacks and Modern Rac-
ism were not significantly associated with implicit stereo-
typing responses on the first categorization task, r(23) =
.29, p < .16, r(23) = .09, p < .66; the second categorization
task, r(23) = .20, p < .35, r(23) = .12, p < .56; or the average
of the two categorization tasks, r(23) = .28, p < .17, r(23)
= .12, p < .56. Overall, explicit racial attitudes were found
to be only weakly related to implicit racial stereotyping.

EXPERIMENT 3

Experiments 1 and 2 were designed to investigate the
test-retest reliability of a response latency measure of
implicit stereotyping using the Banaji and Hardin (1996)
paradigm. In this paradigm, stereotypic traits were used
as priming stimuli and participants were instructed to
categorize photographs according to category member-
ship. Experiment 3 examined the test-retest reliability of
racial stereotyping over a 3-week period using a modified
version of the subliminal priming procedure introduced
by Perdue, Dovidio, Gurtman, and Tyler (1990, Experi-
ment 3; see also Dovidio et al., 1997). In the Perdue et al.
(1990) experiment, ingroup and outgroup pronoun
primes (“we” and “they”) were presented very rapidly on
a computer screen and then visually masked to prevent
participants’ awareness of the presence of the prime.
The mask was a string of letters designed to cue the cate-
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gory “persons” or, in the control condition, “houses.”
The participants’ task was to decide whether the target
word that followed could ever describe the cued cate-
gory, persons or houses. Perdue et al. found that ingroup
primes presented outside of awareness facilitated
responses, relative to outgroup primes, to positive target
words.

The primes in the present experiment were sche-
matic faces of Black and White men and women, which
were masked by figures representing the cued categories
of persons and houses (see Dovidio et al., 1997; see also
Chen & Bargh, 1997). The target words were positive
and negative Black stereotypes and White stereotypes.
Using subliminal priming techniques and masked racial
primes of this type ensures that participants are respond-
ing without awareness, suggesting automaticity of activa-
tion. Participants in Experiment 3 also completed two
explicit (i.e., self-report) racial attitudes measures:
Brigham’s (1993) Attitudes Toward Blacks Scale and
McConahay’s (1986) Modern Racism Scale.

It was predicted that, in general, the masked racial
primes would facilitate responses of the White partici-
pants to stereotype consistent words, producing a Race
of Prime × Stereotypicality of Target Word interaction
across the two administrations of the task. Specifically,
participants were expected to respond faster to Black ste-
reotypes following a Black prime than a White prime and
faster to White stereotypes following a White prime than
a Black prime. Again, an individual difference measure
of implicit stereotyping was created from these analytic
contrasts. Test-retest reliability was assessed by the
Pearson correlation coefficient between the implicit ste-
reotyping scores for each participant for the two catego-
rization tasks.

Method

Participants. Participants were 5 male and 21 female
White undergraduates from a liberal arts college in the
Northeastern United States. Involvement in the study
partially satisfied one option for students’ course
requirement.

Procedure. Participants were informed by a White
female experimenter that the study examined how indi-
viduals categorize people and objects. Target stimuli
were a subset of stereotypic traits used by Dovidio et al.
(1986) and were supported by pilot studies that indi-
cated that these traits were differentially associated (ps <
.05) with Blacks and Whites. The stimuli that were
selected were matched primarily on stereotypic associa-
tion, then, given those constraints, on valence, and finally
on word length. The positive and negative Black stereo-
types in this study were musical, athletic, lazy, and imitative.
The positive and negative White stereotypes were ambi-
tious, practical, conventional, and stubborn.

The main experiment used a procedure that was a vari-
ation of a subliminal priming procedure used by Perdue
et al. (1990, Experiment 3), in which participants were
asked to “quickly and accurately categorize objects and
persons.” In the present study, participants were told
that either the letter string that represented the person
category (i.e., P) or the letter string that represented the
house category (i.e., H) would be presented on a com-
puter screen and followed by an adjective (i.e., the target
words). The responses to the person category were of
primary theoretical interest; the house category was used
as a control condition so that participants would not
always respond affirmatively to the target words. In addi-
tion to the stereotype traits, eight words that describe
houses but that do not normally describe people (drafty,
furnished, leaky, roomy, thatch, wooden, brick, and unfur-
nished) also were used as target stimuli.

Preceding the person category (P) and the house cat-
egory (H), however, participants were presented sublim-
inally with schematic faces of Black and White men
(Bargh & Pietromonaco, 1982; Devine, 1989; Perdue et al.,
1990). Specifically, two Black and White male faces and
two Black and White female faces were systematically
constructed with Mac-a-Mug software to be comparable
(at least based on self-reported ratings involving 30
White students) in perceived attractiveness, intelligence,
friendliness, and likability. These schematic faces were
employed and are illustrated in previous research by
Dovidio et al. (1997).

For the critical trials, the facial primes were presented
parafoveally at a location on the screen such that the cen-
ter of the word was 3.6 cm to the left or right of the fixa-
tion point. Based on pretesting and limited by the hard-
ware used to administer the stimuli (PowerMac 7200—
75 MHz), the refresh rate of the monitor resulted in a
minimum presentation time of 15 ms and a maximum of
30 ms. This prime presentation time is similar to sublimi-
nal priming of photographs of African American and
Caucasian faces by Chen and Bargh (1997) using a Gate-
way 486 computer with a VGA color monitor (13 to 26 ms).

The 2 × 1.75-in. facial primes in the present study were
immediately followed in the same location by geometri-
cal figures, a “P” within an oval signifying a person or an
“H” within a rectangle representing a house. These geo-
metrical figures were used as visual masks to fully cover
the area of the screen occupied by the facial primes. The
cued category, which visually masked the facial prime,
appeared on the screen for 250 ms, after which the target
word (a positive or negative Black or White stereotype
or an adjective for a house) was then presented in the
same location on the screen. The participants’ task was
to indicate, by pressing the appropriate key, whether the
target word could ever describe a member of the cued
category—a person or a house. The locations of the “yes”

Kawakami, Dovidio / RELIABILITY OF IMPLICIT STEREOTYPING 219



and “no” keys (Z and M on the keyboard) were counter-
balanced across participants. The target word remained
on the screen for 750 ms or until the participant pressed
the decision key, after which a blank screen appeared for
1500 ms before the next trial. In accordance with Study
1, exposure times were selected to elicit automatic pro-
cesses. Whereas SOAs less than 300 ms between the ini-
tial facial prime and the target word were used to create
conditions requiring efficient processing, subliminal
priming was used to establish the automatic criterion of
unawareness (Bargh, 1994).4

In summary, participants were presented with (a) a
subliminal prime (i.e., a Black schematic face or a White
schematic face); (b) a cued category (P for a person or H
for a house); and (c) a target word that was stereotypic of
Whites (e.g., conventional), stereotypic of Blacks (e.g.,
musical), or did not commonly describe a person (e.g.,
drafty) and were instructed to respond to whether the
target word could ever describe a member of the cued
category (i.e., a person or a house). Overall, the experi-
ment consisted of 128 trials; 64 trials were of theoretical
interest. In these trials, each of the eight-person descrip-
tive words was paired with one White female, one Black
female, one White male, and one Black male face pre-
sented once to the left of the fixation point and once to
the right of the fixation point. Before beginning the
actual experiment, participants were first presented with
six practice trials to allow them to become familiar with
the task. For each participant’s performance on the task,
an implicit stereotyping score was computed as the lin-
ear contrast (+1, –1, –1, +1) representing the degree to
which participants responded faster to Black stereotypic
words following the Black prime than the White prime
and the degree to which participants responded faster to
White stereotypic words following the White prime than
the Black prime.

After performing the priming task in the first session,
participants were administered an “opinion survey” that
assessed racial prejudice using a 14-item version of Brig-
ham’s (1993) Attitudes Toward Blacks Scale (Cronbach’s
alpha = .83) and 6-item version of McConahay’s (1986)
Modern Racism Scale (Cronbach’s alpha = .73). Scores
on the Attitudes Toward Blacks and the Modern Racism
Scales were highly correlated, r(24) = .72, p < .001. The
same participants were contacted 2 weeks later and
informed that they had been randomly selected to par-
ticipate in another decision-making session. These par-
ticipants performed the identical priming task used in
the first session in a range of 18 to 22 days from their first
session.

Results and Discussion

As in the first two experiments, the first set of analyses
examined whether the implicit priming effect, in this

case reflected by a Race of Prime × Stereotypicality of
Target Word interaction, would be obtained and
whether this effect would be stable across the test-retest
administrations of the priming task. The second set of
analyses tested the reliability of responses in the two
administrations of the priming task. The third set investi-
gated the relationship between racial attitudes and
implicit stereotyping.

Priming task. Response latencies related to errors (i.e.,
when participants responded “no” to the stereotype tar-
get words on a trial in which the person category was
cued) for the 64 trials of theoretical interest were low
(3.1% in the first task, 1.2% in the second task). A 2 (race
of prime) × 2 (stereotypicality of target word) × 2
(valence of target word) × 2 (time of task) repeated-mea-
sures analyses of variance was performed on the number
of errors. No significant interactions involving the sex of
facial primes in the analyses of the errors or in the subse-
quent analyses of the response latencies were found in
Study 3.

In the analysis on the number of errors, only the main
effect for time of task was significant, F(1, 25) = 9.06, p <
.006. Participants had a significantly lower error rate the
second time they performed the task compared to the
first. The Race of Prime × Stereotypicality of Target Word
interaction did not approach significance (p > .75).

Before analyzing the response latencies, responses
associated with errors and outlier latencies for the trials
of theoretical interest that were 3 or more standard devi-
ations beyond each participant’s mean response laten-
cies (2.2% in the first task, 2.4% in the second) were
excluded from the analysis. The remaining response
times were subjected to a logarithmic transformation.
The transformed values associated with each of the two
stimulus words were averaged within the four Stereotypi-
cality × Valence conditions for subsequent analyses.

The log-transformed response latencies were sub-
jected to a 2 (race of prime) × 2 (stereotypicality of target
word) × 2 (valence of target word) × 2 (time of task)
repeated-measures analysis of variance. In general, par-
ticipants responded faster to White stereotypes (M =
732) than to Black stereotypes (M = 846), F(1, 25) =
54.27, p < .001. Participants also responded somewhat
faster on the second administration of the task (M = 743)
than on the first (M = 836), F(1, 25) = 3.82, p < .07. The
predicted Race of Prime × Stereotypicality of Target
Word interaction was obtained, F(1, 25) = 8.73, p < .007.
Planned comparisons revealed, as expected, that
response times to Black stereotypes were faster following
Black primes (M = 801) than White primes (M = 891),
F(1, 25) = 6.15, p < .02. Although responses to White ste-
reotypes were somewhat faster following White primes
(M = 721) than Black primes (M = 743), this difference
was not significant. The Race of Prime × Stereotypicality
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of Target Word × Time of Task interaction did not ap-
proach significance, F < 1. Similar patterns were ob-
tained across the first (Black stereotype/Black face = 856,
Black stereotype/White face = 960, White stereotype/
Black face = 775, White stereotype/White face = 751)
and second administrations of the task (Black stereotype/
Black face = 746, Black stereotype/White face = 824,
White stereotype/Black face = 710, White stereotype/
White face = 692).5

Reliability. Test-retest reliability was again assessed
using the Pearson correlation coefficient for the overall
index of stereotypic responding that represented the
degree to which participants responded faster to Black
stereotypic words following the Black prime than the
White prime and the degree to which participants
responded faster to White stereotypic words following
the White prime than the Black prime (i.e., the +1, –1,
–1, +1 linear combination). This measure was computed
separately for the first and second administrations of the
priming task for each participant. The reliability of
responses, based on the correlation coefficient (24 df),
was .50, p < .001. Thus, test-retest reliability across a
3-week period showed moderate reliability and was com-
parable to reliabilities demonstrated in Experiments 1
and 2.

Explicit racial attitudes. The relationship between the
two explicit measures of prejudice and the response
latency measure of stereotyping was tested by examining
the correlations between the Attitudes Toward Blacks
and Modern Racism scores and the composite measure
of implicit racial stereotyping. The correlations of Atti-
tudes Towards Blacks and Modern Racism scores with
implicit racial stereotypes were nonsignificant across the
responses on the first priming task (rs = .20 and .09,
respectively), the second priming task (rs = –.14 and
–.08, respectively), and for the average of the responses
on the two types of priming tasks (rs = .05 and .01, respec-
tively).6

GENERAL DISCUSSION

Recently, research has moved beyond the mere docu-
mentation of implicit stereotypes and attitudes to con-
sider how these measures may predict behaviors and
opinions, often in ways independent of explicit self-
reported attitudes. For example, it has been hypothe-
sized that implicit measures may be better predictors of
subtle or spontaneous expressions of bias, whereas
explicit measures may be better predictors of blatant and
deliberative types of bias (Dovidio & Fazio, 1991;
Dovidio et al., 1997; Fazio et al., 1995). Despite the initia-
tives in this promising direction, little is known about the
stability and basic psychometric properties of these
implicit measures (Brauer et al., 1999).

The primary contribution of the present research
involves new evidence related to the test-retest reliability
of measures of implicit stereotyping. Specifically, Experi-
ment 1 revealed that an overall measure of implicit gen-
der stereotyping, assessed using the Banaji and Hardin
(1996) technique, had modest reliability (.56) across two
tests within the same experimental session. Experiment
2 demonstrated a similar level of reliability (.51) for
implicit racial stereotyping with the same task. These
findings, however, were obtained across a longer period
of time (5 to 15 days). Experiment 3 showed that another
index of implicit racial stereotyping based on a variation
of the Perdue et al. (1990; see also Dovidio et al., 1997)
priming procedure was also moderately reliable (.50)
over a 3-week period.

Although these reliabilities are reasonable, they are
not especially high relative to many well-established ex-
plicit measures. For example, in a follow-up to the pres-
ent research, using an independent sample of partici-
pants (N = 26), we assessed respondents’ estimates of the
percentage of Blacks who possess characteristics identi-
fied as being part of the Black stereotype (embedded
among nonstereotypical characteristics) at two separate
times. The second testing occurred 2 to 3 weeks after the
first. Although there was an overall decrease in the per-
centages reported between the two assessments, Ms =
59.1% vs. 54.1%, F(1, 25) = 6.28, p < .019, the test-retest
reliability was high, r(24) = .84, p < .001. In addition, with
respect to racial attitudes, we have found that the test-
retest reliability of Brigham’s (1993) Attitudes Toward
Blacks Scale over a 3-week period was .89. However, ex-
plicit measures are not necessarily more reliable than
implicit measures. The test-retest reliability we obtained
for the Modern Racism Scale over 3 weeks was .44, which
is comparable to the test-retest reliability of our implicit
measures of stereotyping.

One explanation for the moderate levels of reliability
we obtained for implicit stereotypes may be related to
the limitations of our measurement techniques.
Although we obtained similar levels using two separate,
very different, techniques, assessment of implicit stereo-
types and prejudice in general may be less well-honed
than those that have been developed for explicit stereo-
types and attitudes. In comparison to the latter type of
research, which has been the focus of investigation for
more than 70 years, interest in implicit stereotyping is
fairly new. Research in cognitive science (Salmon & But-
ters, 1995; Squire & Kandel, 1999), however, suggests one
way of honing this type of research. Specifically, recent
findings indicate that there may be various forms of
implicit processes that can operate independently from
one another. To the extent that an implicit measurement
technique taps more than one of these systems, responses
may reflect a combination of processes that is less stable
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than are responses based on a single system, such as con-
scious processing is assumed to be. Thus, the develop-
ment of more reliable techniques for measuring implicit
stereotypes and attitudes would profit from a greater
understanding of the operation and manifestations of
different systems of implicit memory. It also is possible
that the moderate levels of reliability obtained in the
present studies may be related to the phenomenon itself.
Perhaps because implicit responses are more global and
less finely differentiated than more deliberative, explicit
responses (Kihlstrom, 1990), they may be inherently less
stable and thus normally have lower levels of reliability.

So what are the implications of our findings for the
usefulness and future of implicit stereotyping? If
response latency measures of automatic stereotype acti-
vation are to be used in the future to predict stereotype
application, outgroup attributions, attitudes toward
outgroups, and intergroup behavior, it is clear that
knowledge concerning the reliability of these measures
is essential. Our results indicate that these measures are
reliable, but not at the level that is typically desired and
reported for explicit measures. Nevertheless, we caution
that they should not be dismissed prematurely. Implicit
measures may still be theoretically and empirically useful
at this time. For instance, some clinically based projec-
tive techniques such as the Thematic Apperception Test
(TAT) have similar psychometric properties (e.g., test-
retest correlations of .48 to .56) (Lundy, 1985) but have
provided valuable insights into human motivation, such
as achievement motives. McClelland, Koestner, and
Weinberger (1989) distinguished between self-reported
and implicit motives (as assessed by the TAT), which do
not necessarily correlate with one another. They con-
cluded that self-reported motives primarily predict
behavior when incentives, rewards, or social expecta-
tions are salient, whereas implicit motives (such as those
reflected in projective tests) primarily predict behavior
in the absence of external demand. The implicit-explicit
distinction may thus be a fundamental one for under-
standing the dynamics of cognitions, feelings, and
motivations.

Besides examining the test-retest reliability of implicit
measures, a secondary aim of the present studies was to
conceptually replicate previous work on automatic racial
and gender stereotypes using two separate paradigms.
The results demonstrate that implicit stereotypes were
automatically activated by the supraliminal priming of
an ostensibly unrelated trait that preceded a group cate-
gorization decision (Experiments 1 and 2) (see Banaji &
Hardin, 1996) or by a subliminal presentation of a group
member that preceded a decision about whether a trait
can describe a person (Experiment 3) (see Dovidio et al.,
1997). Although not a direct indication of convergent
validity because the same participants did not participate

in both procedures, Experiments 2 and 3, in which par-
ticipants from the same population of students were in-
volved in one of the two techniques for assessing implicit
racial stereotypes, produced generally comparable
results.

On one hand, given that the Banaji and Hardin (1996)
and Perdue et al. (1990) techniques have been used
before as alternative methods of assessing implicit ste-
reotypes and attitudes, the generally converging results
should not be surprising. Variations in procedure have
mattered little in prior work. On the other hand, theo-
retically, this convergence may be seen as quite surpris-
ing. Lepore and Brown (1997), for example, distin-
guished between trait priming (related to the procedure
in Experiments 1 and 2) and category priming (related
to the procedure in Experiment 3). With respect to cate-
gory priming, categorizing a person as “Black” may
indeed activate related stereotypic traits. However, with
respect to trait priming, the presentation of a trait such
as “musical” may activate concepts other than racial asso-
ciations, such as opera singers. Attribute-category links
may be weaker than category-attribute links simply
because attributes do not necessarily determine category
membership (Anderson & Klatzky, 1987; Fiske, Neu-
berg, Beattie, & Milberg, 1987). Thus, it is theoretically
possible, and in fact quite probable, that category and
stereotype priming are not entirely equivalent, structur-
ally or functionally. Although a more systematic exami-
nation of the relationship between the activation of cate-
gories and traits is clearly indicated, our results suggest
that not only can social category priming automatically
activate associated stereotypes but stereotypic trait prim-
ing can activate associated categories.

In contrast to earlier investigations that have largely
used category labels to induce implicit stereotyping, the
present research also demonstrates that exposure to
actual category members also can automatically activate
stereotypic associations. These findings demonstrate the
generalizability of the elicitation of implicit stereotypes
by category labels and offers evidence of the ecological
validity of these effects. Furthermore, the present re-
search provides evidence of the automatic categoriza-
tion of people as men or women or as Black or White (see
Fiske, 1998). Although individualized responses to facial
cues are possible (see Zebrowitz et al., 1993), our find-
ings suggest that an individual’s gender or race also can
automatically elicit category-based associations. Thus, the
present research contributes to the growing body of evi-
dence identifying the range of stimuli that can elicit im-
plicit stereotypes as well as demonstrates alternative
techniques for assessing them.

Although there is generally convergent evidence of
implicit stereotyping across our three experiments, we
note a general asymmetry of results for implicit Black
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and White stereotyping. In Experiment 3, responses to
Black stereotypes were significantly faster following
Black primes than White primes. Responses to White ste-
reotypes were somewhat but not significantly faster fol-
lowing White primes than Black primes. Perhaps this
asymmetry could be attributable to the nature of the par-
ticular prime used in these studies of schematic faces.
Nevertheless, the same pattern appears when stereotypic
traits were used as primes in Experiments 2. Black stereo-
type primes significantly facilitated categorization of
Black photographs relative to White photographs,
whereas the effects for White stereotype primes facilitat-
ing categorization of White photographs relative to
Black photographs did not attain statistical significance.
Meta-analytic tests across these two studies of implicit
racial stereotypes revealed an overall significant effect
for responses indicative of Black stereotype activation
(i.e., categorization latencies for Black and White photo-
graphs following presentation of Black stereotypes in
Experiment 2 and responses to Black stereotypes as a
function of schematic face primes in Experiment 3), z =
3.98, p < .001, M Fisher’s z = .52, M r = .48. The meta-ana-
lytic test of White stereotype activation only approached
significance across the two studies, z = 1.56, p < .12, and
the magnitude of the effect was considerably weaker, M
Fisher’s z = .20, M r = .20.

Theoretically, this asymmetry may be a consequence
of the distinctiveness of the minority group, particularly
as perceived by majority group members. Zárate and
Sandoval (1995; see also Stroessner, 1996) have pro-
posed that there is a “White male default” cultural value
by which others are judged. Deviations from this stan-
dard are thus distinctive (see also Levin, 1996). Informa-
tion about members of salient minority groups is, in
turn, processed in terms of prototypical ways that facili-
tate stereotypical organization and activation, whereas
information about majority group members involves
mainly exemplar-based processing (Mullen, 1991;
Mullen, Rozell, & Johnson, 1996). Supportive of this
notion, there has traditionally been greater consensus
for Black stereotypes than for White stereotypes
(Dovidio, Brigham, Johnson, & Gaertner, 1996; Karlins,
Coffman, & Walters, 1969). Although this explanation is
generally consistent with the results of implicit racial ste-
reotyping (Experiments 2 and 3), it is not consistent with
our results for gender stereotyping (Experiment 1), in
which trait priming effects were symmetric for categoriz-
ing female and male photographs. One important factor
affecting group distinctiveness, however, may be relative
group size (Mullen, 1991). Because women and men are
equally represented in the society and in fact women
were overrepresented in the experimental samples, this
category may not be perceived to be distinctive. Never-
theless, because category salience and social context

have been demonstrated to influence explicit stereotyp-
ing (see Spears, Oakes, Ellemers, & Haslam, 1997), future
research might focus productively on how group distinc-
tiveness moderates the activation of implicit stereotypes.

Finally, the present studies also add to the growing
body of research showing generally weak relationships
between explicit prejudice and implicit stereotyping
(for reviews, see Blair, 1999; Dovidio et al., 1996). Spe-
cifically, across two studies (Experiments 2 and 3), the
implicit racial stereotyping measure was correlated .28
and .05 with the Modern Racism Scale and .12 and .01
with the Attitudes Towards Blacks Scale. In Experiment 1,
implicit gender stereotyping was correlated .20 with the
Modern Sexism Scale. These correlations are similar to
findings by other studies on the relationship between
explicit racial attitudes (i.e., Modern Racism scores) and
implicit stereotyping (e.g., von Hippel, Sekaquaptewa, &
Vargas, 1997, r = .01; Wittenbrink et al., 1997, r = .13) and
between explicit sexist attitudes and implicit stereotyp-
ing (e.g., Banaji & Greenwald, 1995, Study 3, r = .10; see
Blair, 1999, for a review).

A number of factors may contribute to the generally
weak relationship between explicit attitudes and implicit
stereotyping. First, theoretically, Devine (1989) pro-
posed that whereas Whites generally develop implicit
racial stereotypes to a similar degree, under more con-
trolled processing conditions, low-prejudiced Whites
attempt to suppress these thoughts, whereas high-preju-
diced Whites do not. This dissociation for low-prejudiced
Whites limits the relationship between explicit prejudice
and implicit stereotyping. Second, because the overall
relation between explicit measures of racial stereotyping
and prejudice has been empirically shown to be modest
with a meta-analytic r of .25 (Dovidio et al., 1996), it is
possible that the sample sizes in the present experiments
were too small to detect these effects. Third, a number of
recent theorists have emphasized the importance of the
nature of the implicit and explicit concepts that are
being measured (Brauer et al., 1999; Dovidio et al., 1996).
For instance, Wittenbrink et al. (1997) found that a mea-
sure of implicit evaluative bias correlated .41 with Mod-
ern Racism and averaged .28 with four other measures of
explicit prejudice. The mean correlation between
implicit stereotypic associations and these latter four
measures, however, was substantially lower, –.02. Finally,
the level of specificity of implicit and explicit measures
also may be important to their relationship. In particu-
lar, whereas prejudice often is assessed toward a particu-
lar group (i.e., Blacks, women), stereotyping is assessed
by the differences in activation between two groups (i.e.,
Blacks and Whites or women and men). In summary,
although the present findings suggest a consistent, weak
relationship between explicit and implicit measures of
prejudice and stereotyping, it is clear that future
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research is needed to address the many issues related to
this topic.

In conclusion, the present research provides consis-
tent evidence indicating test-retest reliability for implicit
racial and gender stereotyping. Across three studies and
for two distinct response latency paradigms, moderate
reliability was found. Although we acknowledge the rela-
tive weakness in this psychometric property, we remain
positive with regard to these new techniques. Implicit
measures not only provide important information about
cognitive processes and initial, potentially automatic,
first reactions to category members but also are particu-
larly well-suited to measuring socially sensitive issues,
such as those related to prejudice and stereotyping.
Because even measures designed to be nonreactive, such
as the Modern Racism Scale (McConahay, 1986), seem
to be vulnerable to self-presentation and social desirabil-
ity pressures (Fazio et al., 1995), implicit measures that
preclude controlled processing may be uniquely valu-
able for examining sensitive topics related to intergroup
bias (Dovidio & Fazio, 1991). To be able to have faith in
the findings related to these new “bogus-pipeline” tech-
niques (Fazio et al., 1995), however, further research
related to the reliability and validity of the scales is clearly
necessary. The present work represents one step in that
direction.

NOTES

1. Stimulus materials for all experiments presented are available
from the authors.

2. The correlation between each participant’s mean latency score
overall and their degree of stereotypic biases, calculated as the linear
combination (+1, –1, –1, +1) of the extent to which female stereotypic
words facilitated categorization of female faces relative to male faces
and the extent to which male stereotypic words facilitated categoriza-
tion of male relative to female faces, was .25 (40 df), p = .11.

3. In general, participants who took longer to respond overall
exhibited greater stereotypic biases, r(36) = .32, p < .05.

4. To further ensure that participants were indeed unaware of the
facial primes, a pilot guessing study was conducted in which 12 partici-
pants were run through a 48-trial procedure similar to the main experi-
ment but were asked to guess the initial prime. Comparable to the rates
reported by Bargh and Pietromonaco (1982), Devine (1989), and
Perdue, Dovidio, Gurtman, and Tyler (1990) with words as primes, on
only 17 of the 576 trials (3%) did these participants accurately identify
the prime. These data support the results of the debriefing and indi-
cate that the effects of the facial priming can be considered automatic
because processing occurred without conscious awareness.

5. Participants who took longer to respond overall showed some-
what, but not significantly, greater stereotypic biases, r(24) = .16, p <
.43.

6. One potential explanation for the weak relationship between
explicit prejudice and implicit stereotyping involves the restricted
range of responses on explicit prejudice measures. For example, the
mean responses of participants in Experiments 2 and 3 on the Modern
Racism Scale (Ms = 1.66 and 1.89) were close to the absolute,
nonprejudiced scale anchor of 1.00 for responses that could range
from 1 to 5. The majority of respondents in Experiment 2 (84%) and
Experiment 3 (62%) scored at or below the scale midpoint of 3, with
standard deviations of .83 and .69. Nevertheless, restricted range is not
the entire explanation for the weak relationship between these mea-
sures. Responses to the Attitudes Toward Blacks Scale (Brigham, 1993)

had means closer to the scale midpoints in Experiments 2 and 3 (Ms =
2.13 and 3.01), with more normal distributions and standard devia-
tions of .50 and .62. In Experiment 1, responses on Swim, Aiken, Hall,
and Hunter’s (1995) Modern Sexism Scale, which could range from 1
to 7, ranged between 1.50 and 5.00. The mean on this scale (M = 3.37)
also was close to the midpoint, with a standard deviation of .86.
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