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BLACK AND WHITE:
THE ROLE OF COLOR BIAS
IN IMPLICIT RACE BIAS

Aaron Smith–McLallen, Blair T. Johnson, John F. Dovidio, Adam R. Pearson
University of Connecticut

Research using the Implicit Association Test (IAT) has consistently shown
that White participants demonstrate an implicit preference for White,
race–related stimuli over similar Black stimuli. Scholars in many domains
have also documented that people generally have more positive associa-
tions with the color white and more negative associations with the color
black. The present research, consisting of three studies, examined the po-
tential contribution of general implicit evaluative associations with the
colors white and black to implicit race preferences as measured by the IAT.
Across three studies, evaluative associations with the colors white and
black were significantly related to evaluative racial associations. Never-
theless, implicit preferences for Whites relative to Blacks remained signifi-
cant after controlling for the effect of implicit color preferences. Results
support the position that racial IAT responses substantially reflect racial
evaluative associations. Theoretical and methodological issues related to
the assessment of implicit racial biases are discussed.

The Implicit Association Test (IAT: Greenwald, McGhee, &
Schwartz, 1998) is a popular technique designed to measure the
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association between a target category (e.g., Blacks, elderly people,
women) and other attributes, usually positive or negative adjec-
tives (e.g., love, war). Using race IAT procedures, most White par-
ticipants pair photographs of White faces, or stereotypically
White names with positive words, and photographs of Black
faces or stereotypically Black names with negative words much
faster than they pair White stimuli with negative words and Black
stimuli with positive words. This pattern of effects is interpreted
as showing strong preferences for Whites (e.g., Cunningham,
Preacher, & Banaji, 2001; Nosek, Banaji, & Greenwald, 2002).

Although the IAT represents one of the most widely used tech-
niques for assessing implicit associations (Blair, 2001; Dovidio,
Kawakami, & Beach, 2000; Fazio & Olson, 2003), the method is not
without controversy. Some researchers have questioned whether
IAT responses represent individual differences in personal im-
plicit attitudes or cultural associations (Karpinski & Hilton, 2001).
Others have investigated possible contamination by methodolog-
ical artifacts in IAT procedures, such as task–switching effects
(Mierke & Klauer, 2001) and familiarity with names reflecting ra-
cial categories (Dasgupta, McGhee, Greenwald, & Banaji, 2000;
Rudman, Greenwald, Mellott, & Schwartz, 1999), as well as other
potential limiting factors, such as the role of participant cognitive
abilities (McFarland & Crouch, 2002), that can influence the accu-
rate assessment of implicit associations. The present research,
consisting of three studies, investigated the potential relationship
between general evaluative associations with the colors black and
white and IAT responses to race–related stimuli such as names
stereotypically associated with Blacks and Whites, and
photographs of Black and White faces that are commonly used to
measure implicit racial associations.

COLOR BIAS IN CULTURAL ASSOCIATIONS

In the United States and many other cultures, the color white of-
ten carries more positive connotations than the color black (see
Dovidio, Brigham, Johnson, & Gaertner, 1996; Frank & Gilovich,
1988, Williams, Morland, & Underwood, 1970). Examples of posi-
tive cultural associations with the color white and negative asso-
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ciations with the color black are common. White is typically worn
at weddings and black is worn at funerals, terms such as “Black
Monday,” “Black Plague,” “black cats,” and the “black market”
all have negative connotations, and literature, television, and
movies have traditionally portrayed heroes in white and villains
in black. The empirical work of John E. Williams and others
throughout the 1960s demonstrated that these positive and nega-
tive associations with the colors black and white, independent of
any explicit connection to race, were evident among White and
Black children as young as three years old (Williams & Rousseau,
1971), as well as among adults (Williams, Tucker, & Dunham,
1971).

Margaret Mead argued that the basis of these differential asso-
ciations run “terribly, terribly deep” and stem from early “tribal”
fears of the night, the dark, the unknown, and the unseen, all of
which are dispelled by the light of a fire or of the moon or sun
(Mead & Baldwin, 1971, pp. 28–33). More recently, Schaller, Park,
and Mueller (2003) proposed that “ambient darkness can arouse
fear and lead individuals to respond to others in fearful ways, (p.
639)” and they demonstrated empirically that being in darkness
activated thoughts of danger and increased the activation of ste-
reotypes of Blacks associated with violence and aggressiveness,
particularly for individuals scoring relatively high on a measure
of Belief in a Dangerous World (Altemeyer, 1988). Although it is
difficult to identify their exact origin, these evaluative associa-
tions with the colors black and white appear to be learned at an
early age and reinforced throughout the lifetime.

Even though the differential associations with the colors black
and white have been found in contexts unrelated to race, the work
of scholars from a number of disciplines suggests that color bias
and race bias may be related. Russell, Wilson, and Hall (1992) pre-
sented a considerable body of evidence illustrating preferences
observed throughout history and across many cultures for
light–skinned over dark–skinned people (see also Iwawaki,
Sonoo, Williams, & Best, 1978). For instance, data from the Hu-
man Relations Area Files, a large anthropological data set housed
at Yale University, reveal that lighter skin tends to be judged as
more beautiful in 47 of the 51 countries for which skin color has
been identified as a criterion for beauty (see Russell et al., 1992).
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Livingston and Brewer (2002) found that Whites had more nega-
tive associations with Blacks than with Whites, and particularly
for Blacks with more prototypic features, including darker skin.
Eberhardt, Goff, Purdie, and Davies (2004) further showed that
college students and police officers implicitly associated crimi-
nality more with Blacks than with Whites, and these associations
were again stronger for more prototypic Blacks who had darker
skin. Also, Maddox and Gray (2002) demonstrated that both
Black and White participants perceived stronger associations be-
tween darker–skinned Blacks and negative racial stereotypic
characteristics (e.g., criminal, poor, aggressive) compared to
lighter–skinned Blacks.

Williams (1966, 1969) directly investigated the relation between
color preferences and racial biases in a series of studies in the
1960s. Williams (1969) reasoned, “since the evaluative meanings
of color names have been shown to be conditionable to stimuli
with which they are associated (Harbin & Williams, 1966; Filler,
1969), it has been hypothesized that the practice of designating ra-
cial groups by color names may influence the development
and/or maintenance of attitudes toward racial groups” (p. 383).
In a study investigating the relationship between evaluative judg-
ments of color names and race categories, Williams (1966) found
that color names were judged, from positive to negative, as white,
yellow, red, brown, and black, and evaluations of racial catego-
ries made by a separate group of participants were ordered simi-
larly from positive to negative as Caucasian (White), Oriental
(Asian), American Indian (Native American), Asiatic Indian, and
Negro (Black). Moreover, Williams (1969) found that individual
differences in White participants’ positive and negative judg-
ments of colors were positively correlated with racial attitudes. In
particular, the average correlation between judgments of the
color black and several different explicit measures of racial atti-
tudes was r(300) = .22, p < .001.

Taken together, the findings in the literature (a) indicate that
people have more negative associations with the color black than
with the color white; (b) reveal that Whites tend to associate more
negative qualities with Blacks than with Whites, and both Blacks
and Whites tend to associate more negative characteristics with
darker–skinned Blacks; and (c) suggest a modest but significant
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relationship between preferences for the colors black and white
and explicit measures of racial bias.

THE PRESENT RESEARCH

In three Studies we used the IAT to examine the relation between
implicit preferences for the color white over the color black and ra-
cial preferences (for White Americans and African Americans)
among White participants. In particular, we tested the hypothesis
that implicit race preferences may be partially explained by a more
general preference for the color white over the color black. In order
to enhance the influence of the race of the stimuli in the race IAT
procedures, the race category labels for all race IAT procedures
presented here are “African–American” and “White–American,”
the terms pilot testing revealed were most commonly used by par-
ticipants in our subject pool to refer to these racial categories, rather
than the color names “Black” and “White.”

The impact of color preferences on race IAT scores may be par-
ticularly important for interpreting results from those studies us-
ing the labels “Black” and “White” as race category labels in IAT
procedures (e.g., Dasgupta et al., 2000; Greenwald et al., 1998;
McConnell & Leibold, 2001). Nevertheless, if positive associa-
tions with the color white and negative associations with the color
black are related at a very basic level to positive and negative eval-
uations of different racial groups, then color preferences should
also contribute to race preference scores in IAT tasks that use ei-
ther faces or names as race category stimuli, and use race–specific
labels like “African–American” and “White–American.”

STUDY 1

Study 1 investigated the relationship between IAT measures of
implicit preferences for the colors black and white and racial pref-
erences among White college students, using photographs of
Blacks and Whites as stimuli. In particular, we examined the cor-
relation between these measures and tested whether color prefer-
ence, as measured by the IAT, might account for IAT racial
preferences assessed separately.
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METHOD
Participants. In exchange for partial course credit, 91 undergrad-

uates (22 men and 69 women), who were enrolled in introductory
psychology classes, voluntarily participated in an experiment
called “categorizing pictures and words.” The primary analyses
for the present research focused on the data from 68 self–identi-
fied White–American college students (49 women, 19 men). Data
from one White participant whose error rate (21%) exceeded the a
priori criterion of 20% were excluded from the analyses.

Procedure. In the experimental session, participants engaged in
a number of separate tasks associated with different investiga-
tions. Two of the tasks, IAT procedures, are the focus of the pres-
ent study. (See Greenwald et al., 1998, for a complete description
of IAT procedures.) The first IAT task assessed implicit racial
preferences. The procedure replicated that used by Nosek et al.
(2002), which used grayscale images of the center portions of
White and Black faces as the race stimuli, and words with positive
and negative connotations as evaluative stimuli (Grayscale Photo
Race IAT). The second IAT task measured implicit preferences for
the colors black and white (Colors IAT). The Colors IAT used the
same positive and negative evaluative words as the Grayscale
Photo Race IAT, but replaced the photographs of Black and White
faces with black and white squares as stimuli. Similar to other IAT
studies, participants were asked to respond as quickly as possible
to the pictures and words presented on the computer screen while
minimizing errors.

As in all three studies reported here, participants arrived at the
testing area in groups of one to five persons. After some brief in-
structions and signing a certificate of informed consent, each par-
ticipant was seated individually in a cubicle measuring
approximately 196 cm by 228 cm in size that was equipped with a
desk, chair, PC computer, and 40.64 cm monitor, which was
viewed from a distance of approximately 50 cm. Each participant
completed the tasks individually in these separate rooms.

The photographic stimuli were those used in prior IAT research
(Cunningham et al., 2001; Nosek et al., 2002), as were the positive
words (laughter, peace, joy, friend, wonderful, love, happy and,
pleasure), and negative words (terrible, failure, horrible, evil, ag-
ony, war, nasty and, awful) (Nosek et al., 2002). The race category
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labels that appeared in the upper corners of the computer screen
to remind participants of their response options for the photo-
graphs were “White–American” and “African–American.” These
terms were selected because pilot testing revealed that they were
the descriptors most commonly used by White students in the
participant pool to identify people in these racial groups. The re-
minder labels used for the positive and negative words were
“good” and “bad.” Participants responded using the “Z” and
“M” keys on the computer keyboard. For each IAT task, partici-
pants were presented with a total of 20 practice and 40 critical tri-
als in the White preference blocks, and 20 practice and 40 critical
trials in the Black preference blocks, for a total of 40 practice and
80 critical trials. Within each IAT in this study (as well as in Study
2 and Study 3) the order in which participants saw Black prefer-
ence blocks (Black + good and White + bad) and White preference
(White + good and Black + bad) blocks was counterbalanced.

IAT Calculations and Error Rates. Preference scores were calcu-
lated using the D score algorithm (the “approximately equiva-
lent” algorithm) described in Greenwald, Nosek, and Banaji
(2003), adjusted for the number of practice relative to test trials.
The D statistic is an effect size estimate (Laurie A. Rudman, per-
sonal communication, August 26, 2005). Mean preference scores
are referred to as MD. Responses faster than 400 ms and slower
than 10,000 ms were omitted from the calculations. Because the
IAT procedure required participants to correct their incorrect
responses, no error penalties were assessed.

RESULTS

Preliminary analyses revealed no effects associated with partici-
pant gender; therefore, this factor is not considered further in the
analyses that are reported. For the race IAT, the error rate aver-
aged 6.49%, with a range of 0% to 16.67%. The error rate in the col-
ors IAT averaged 7.02%, with a range of 1.67% to 19.17%.

Implicit preferences were calculated such that higher scores in-
dicate stronger positive associations with white stimuli com-
pared to black stimuli. Table 1 presents the means, standard
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deviations, and correlations for the IAT measures used in this
study.

White participants’ responses on the Grayscale Photo Race IAT
revealed a significant overall preference for Whites relative to
Blacks, MD = 0.45, (66) = 10.41, p < .001, replicating prior findings
using the IAT demonstrating a general race bias. Similarly, in the
Colors IAT, in which faces were replaced with black and white
squares, participants showed a preference for the color white over
black, MD = 0.48, t(66) = 12.90, p < .001.

To test the relationship between color and racial preferences,
we first computed the correlation between the two preference
scores (see Table 1) and then used one IAT score to predict the
other in regression analyses. The significance of the beta weight
associated with the IAT predictor variable indicates whether it ex-
plained a significant amount of variance in the IAT criterion vari-
able. The significance value of the intercept indicates whether or
not the value of the dependent variable IAT score is significantly
different from zero when the effect of the independent variable
IAT score is zero (see Judd, Kenny, & McClelland, 2001; D.A.
Kenny, personal communication, November, 2001).

TABLE 1. Means, Standard Deviations, and Correlations for IAT Tasks in Studies 1–3

Mean D Correlations

IAT Task N Score SD 1 2

Study 1

1. Grayscale Photo Race IAT 67 0.45 0.36

2. Colors IAT 67 0.48 0.30 .35**

Study 2

1. Color Photo Race IAT 47 0.32 0.33

2. Grayscale Photo Race IAT 47 0.41 0.36 .12

3. Colors IAT 47 0.58 0.42 .33* .31*

Study 3

1. Stereotypic Names IAT 81 0.49 0.37

2. Grayscale Photo Race Faces IAT 77 0.46 0.28 n/a

3. Colors IAT 158 0.54 0.42 .37*** .24**

Note. Mean IAT scores are calculated such that more positive scores represent more implicit preference
for white than black stimuli.



As indicated in Table 1, color preferences and racial preferences
in Study 1 were significantly correlated, r(65) = .35, p < .01. To ex-
amine whether preferences for the colors black and white can ex-
plain racial preferences on the IAT using grayscale photographs
of Black and White faces, we first performed a regression predict-
ing Grayscale Photo Race IAT scores from Colors IAT scores. Re-
sults showed that implicit color preferences significantly
predicted race preferences (β = 0.35, p = .004). The intercept of this
model representing the Grayscale Photo Race IAT effect when the
Colors IAT effect is zero was B = 0.26 and differed significantly
from zero, t(66) = 3.34, p = .001. In other words, if participants did
not demonstrate a preference for the color white, then the original
race IAT effect of 0.45 (see Table 1) was reduced to 0.26, a 42% re-
duction in the original race IAT effect (i.e., 0.45–.26 divided by
.45), yet still would have produced a statistically significant race
effect.

When race preferences were used to predict color preferences,
racial preference on the IAT significantly predicted color prefer-
ence, β = 0.35, p = .004, and the intercept was significant (B = 0.34,
t(65) = 6.04, p < 001). The significant intercept indicates that for
participants with no race preferences the predicted color prefer-
ence is 0.34, which is 29% lower than the original effect of 0.48 (see
Table 1), yet still significant.

DISCUSSION

This study represents an initial demonstration of implicit prefer-
ence for the color white over the color black, as represented by re-
sponses to black and white squares on the Colors IAT. Further,
this implicit color preference was significantly related to implicit
racial preferences on the IAT, using grayscale photographs of
Black and White faces and labels that reflected the race–specific
category names, African–American and White–American, rather
than color names. The correlation between these implicit mea-
sures of r = .35, was comparable to, and slightly higher than the
correlation between explicit (self–report) measures of color pref-
erences and racial bias of r = .22 reported by Williams (1969) over
35 years ago. Importantly, although color preferences on the IAT

54 SMITH–McLALLEN ET AL.



significantly predicted implicit racial preferences, they did not
entirely account for implicit race preferences. White participants’
preference for the racial category remained significant after ac-
counting for the relationship with implicit color preferences.
Thus, IAT responses significantly represented implicit
associations that appeared to be uniquely racial in origin.

The pervasiveness of preference for the color white over the
color black across cultures and time, as well as the hypothesized
evolutionary basis related to danger associated with darkness
(Mead & Baldwin, 1971; Schaller et al., 2003), might suggest that
color preference is a more fundamental form of bias than is racial
preference. Although our data do not speak to this issue, they do
answer questions regarding whether general implicit color pref-
erences are related to implicit racial preferences, and whether im-
plicit racial preferences involve effects over and above
associations with colors. The answer in each case was “yes.”
These results are also consistent with the findings cited earlier
that racial categorization and skin color can contribute jointly to
preferences and biases, both implicit and explicit. That is, al-
though Whites demonstrated consistent biases favoring Whites
over Blacks (e.g., Dovidio et al., 2000), both Blacks and Whites
evaluated darker skinned Blacks more negatively (Maddox &
Gray, 2002; Russell et al., 1992). Study 2 further explored the rela-
tionship between implicit color preferences and implicit racial
preferences and addressed certain methodological factors that
might have contributed to the effects found in this study.

STUDY 2

Despite the straightforwardness of the results of Study 1, there
are methodological factors that might have contributed to these
effects. One factor that could inflate the correlation between the
measure of implicit color preference and implicit racial prefer-
ence is the similarity of the stimuli in terms of color dimension. In
particular, the photographs used to represent racial categories,
from Nosek et al. (2002), were grayscale pictures cropped to show
only the center portions of the faces, varying in color along a
white–black dimension. The common emphasis on the
black–white dimension of the squares used in the IAT to assess
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color preference and the grayscale photographs used to measure
implicit racial preference might have spuriously inflated the cor-
relation between these two responses. Thus, in addition to com-
pleting an IAT task assessing implicit preferences for the colors
black and white, participants in Study 2 performed two different
versions of an IAT task measuring racial preferences. One version
measured implicit racial preferences using the same grayscale
photographs used in Study 1; the other version employed an
identical procedure but used color photographs of Blacks and
Whites. Another difference between the photographs used in the
two implicit racial preference IAT tasks was that, whereas the
grayscale images used by Nosek et al. (2002) were cropped to
limit exposure only to facial features and exclude extraneous ele-
ments (such as hair color and style), the color photographs used in
the new implicit racial preference task presented faces more natu-
rally (i.e., including their hair). Finally, whereas Study 1 pre-
sented the IAT tasks in a fixed order, the racial preference IAT
followed by the color preference IAT, in Study 2 the order of the
IAT tasks was randomized across participants.

As in Study 1, the primary question of interest was whether im-
plicit preferences for the color white over the color black would
relate to, and possibly account for, implicit racial preferences.

METHOD
Participants. As in Study 1, 49 self–identified White undergrad-

uate volunteers (29 women, and 20 men) who were enrolled in in-
troductory psychology classes, participated in an experiment
called, “categorizing pictures and words.” Participants received
partial course credit for their involvement in the study.

Procedure. As in Study 1, participants arrived at the testing area
in groups of one to five and were seated individually in cubicles
where they completed all measures on computers. The Colors
IAT and two racial preference IAT tasks were administered in
random order. One of the racial preference IAT tasks used the
grayscale, cropped photographs from Nosek et al. (2002) as stim-
uli (the Grayscale Photo Race IAT task), identical to that used in
Study 1. To explore the potential impact of variations in racial
stimuli, the other race IAT task used non–cropped, color photo-
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graphs selected from various internet sites as stimuli (the Color
Photo Race IAT task). Participants were randomly assigned to
one of two variations of the IAT task measuring implicit racial
preferences using color photographs differing in attractiveness,
another potential factor that could affect IAT racial preference
responses (Smith–McLallen et al., 2005).

One of these procedures used Black faces that on a 9–point scale
(1 = very unattractive; 9 = very attractive) were judged to be at-
tractive (M = 6.85) and White faces judged to be unattractive (M =
2.33). The other procedure used attractive White faces (M = 7.66)
and unattractive Black faces (M = 2.12). Because both procedures
produced significant White racial preference IAT scores, and be-
cause the present results were unaffected when attractiveness
was used as a factor in the analyses (p = .44), scores on these proce-
dures were collapsed into one measure: the Color Photo Race
IAT. Also, in order to examine hypotheses regarding the effects of
stimuli attractiveness that are not discussed here, the Color Photo
Race IAT included fewer practice trials, 20 total (10 in the White
preference block and 10 in the Black preference block), and more
critical trials (196 total, 98 in each preference block). The Colors
IAT and Grayscale Photo Race IAT each consisted of a total of 40
practice trials and 80 critical trials.

IAT Calculations and Error Rates. As in Study 1, IAT scores were
calculated using D scores. After removing data from two partici-
pants with error rates in excess of 20%, the average error rate for
the color faces IAT was 7.41%, with a range of 0.46% to 19.9%. For
the race IAT the average error rate was 6.08%, and ranged from
0.83% to 13.3%. The average error rate for the colors IAT was
6.08%, with a range of 0.83% to 19.2%.

RESULTS
IAT Effects. Preliminary analyses showed no significant effects

for participant gender or for the order of performing the IAT
tasks. Therefore, these factors were not considered in subsequent
analyses. The mean response time difference between the
Grayscale and Color Photo Race IAT did not differ, t(46) = 1.11, p =
.272. The Colors IAT also did not differ from either version of the
Race IAT, both ps > .10.
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The means for the three IAT tasks and their correlations are pre-
sented in Table 1. Consistent with our previous results, partici-
pants showed significant implicit preference for the color white
over the color black MD = 0.58, t(46) = 9.50, p < .001, as well as im-
plicit preferences for White over Black faces on the Grayscale
Photo Race IAT MD = 0.41, t(46) = 7.74, p < .001. Participants also
demonstrated a significant racial preference for Whites over
Blacks on the Color Photo Race IAT task MD = 0.32, t(46) = 6.68, p <
.001.

Relations Among the IATs. The analyses performed parallel
those for Study 1. First, the correlations between color preference
IAT scores and the two racial preference IAT scores were exam-
ined. Second, regression analyses were used to test whether im-
plicit color preferences accounted for implicit racial preferences.
Third, additional regressions were performed to determine
whether implicit racial preferences accounted for implicit color
preferences. Finally, we explore the relation between the two IAT
racial preference tasks used in Study 2.

As presented in Table 1, implicit color preference scores (Colors
IAT) were significantly correlated with scores on the Grayscale
Photo Race IAT task, with a magnitude comparable to that ob-
served in Study 1, r(45) = .31, p < .05. The correlation between
color preference IAT scores and color photograph race IAT scores
was similar in magnitude and also significant, r(45) = .33, p < .05.

When the Colors IAT scores were used to predict Grayscale
Photo Race IAT scores (the same task used in Study 1), we again
found that implicit color preference significantly predicted im-
plicit racial preference, β = 0.31, p = .032, and the intercept repre-
senting the predicted effect of race when there is no color
preference was significantly different from zero, B = 0.25, t(45) =
2.89, p = .006. That is, when controlling for general preferences for
the color white over the color black, the original race IAT effect of
0.41 was reduced to 0.25 (a 39% reduction), but remained signifi-
cant. Similarly, Colors IAT scores were predictive of scores on the
Color Photo Race IAT, β = 0.33, p = .025, and the intercept repre-
senting the remaining race effect differed from zero B = 0.17, t(45)
= 2.17, p = .035. Thus, if participants showed no preference for the
color white, the race IAT effect would be reduced from 0.32 to 0.17
(a 47% reduction), but would still represent a significant prefer-
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ence for White–Americans. Although implicit color preferences
were related to implicit racial preferences, as assessed by both the
grayscale and color photograph race IAT tasks, paralleling the re-
sults of Study 1, they did not fully account for the preference of
Whites over Blacks on either measure.

Regression analyses using Grayscale and Color Photo Race IAT
scores individually to predict implicit color preferences revealed
that each racial preference IAT significantly predicted implicit
color preference but did not account fully for the preference for
the color white over the color black. In particular, when scores on
the Grayscale Photo Race IAT task was the predictor variable, the
effect of both the predictor, β = 0.31, p = .032, and the intercept, B =
0.43, t(45) = 4.86, p < .001, were significant, indicating that the Col-
ors IAT effect was reduced from 0.58 to 0.43 (a 26% reduction)
when accounting for the effect of race as measured by the
Grayscale Photo Race IAT, but remained significant. Parallel re-
sults were obtained when scores on the Color Photo Race IAT task
were used to predict implicit color preference, β = 0.33, p = .025; B
= 0.45, t(45) = 5.46, p < .001. Accounting for race preferences as
measured by the Grayscale Photo Race IAT reduced color prefer-
ence scores by 22%, from 0.58 to 0.45, but did not affect the signifi-
cance of the Colors IAT effect. In addition, as illustrated in Table 1,
scores on the Grayscale and Color Photo Race IAT tasks were pos-
itively but not significantly correlated, r(45) = .12. (This
unexpected finding is discussed below).

DISCUSSION

Study 2 included several methodological variations from Study 1
but replicated the findings quite faithfully. In particular, Study 2
presented the tasks in random, rather than fixed order, and used
non–cropped (full–featured) color images of faces varying in at-
tractiveness, as well as grayscale photographs of the center por-
tions of White and Black faces, as racial stimuli. Despite these
variations, the conclusions of Study 2 converged with those of
Study 1. White participants exhibited systematic implicit prefer-
ences for the color white over the color black and for the racial
group Whites over the racial group Blacks. In addition, although
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implicit color preferences were moderately correlated with im-
plicit racial preferences across Studies 1 and 2 (in the range of .31
to .35), the preference for Whites over Blacks occurred
independently, beyond variance associated with color
preference.

We note that, unexpectedly, implicit racial preferences based on
the Grayscale Photo Race IAT and the Color Photo Race IAT were
not significantly correlated. The fact that the photographic im-
ages differed in fundamental ways, including color and the inclu-
sion of other physical features, and the possibility that there were
other differences between the sets of images (e.g., attractiveness
of the stimuli) may have weakened the relationship between
these two particular instantiations of implicit racial preference.
Nevertheless, they both showed significant preference for Whites
over Blacks and related to color preferences in the same way, sug-
gesting that the two measures tapped some common elements of
implicit racial preference. The absence of significant direct corre-
lation, however, suggests the importance of identifying and con-
trolling for other factors (e.g., attractiveness; see Smith–McLallen
et al., 2005) that can contribute to race preference IAT effects to
better isolate racial preferences per se. That is, the relationship
may be stronger when the attractiveness of the Black and White
photographs are better equated. Consistent with this reasoning,
the correlation between the Grayscale Photo IAT and the Color
Photo Race IAT which used photographs of relatively attractive
Blacks and relatively unattractive Whites was r(21) = .33, p = .12;
yet in the IAT procedure in which relatively attractive Whites and
relatively unattractive Blacks were used as stimuli r(22) = –.21, p =
.34.

Despite the consistency of results from Studies 1 and 2, our con-
clusions about the relationship between color preferences and ra-
cial preferences on the IAT may be limited to one type of IAT,
those using faces of Blacks and Whites as stimuli. As the modest
correlation between the grayscale and color photograph IATs in
Study 2 suggests, there may be differences in racial IAT effects
when different types of stimuli are used. For example, many race
IAT studies use stereotypic Black and White names as race cate-
gory stimuli rather than faces (e.g., Dasgupta et al., 2000;
Greenwald et al., 1998).
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Another methodological feature of Studies 1 and 2 that may
limit the strength of our conclusions was that the color preference
IAT used in both studies consisted of only black and white
squares as color exemplars, whereas most other IAT procedures
use multiple exemplars of each category, potentially limiting the
reliability of comparisons across these measures. In addition, the
IAT tasks in Studies 1 and 2 were presented in immediate succes-
sion, thus introducing the possibility of carry–over effects from
one task to the other. Although the nonsignificant correlation be-
tween the Grayscale Photo Race IAT and the Color Photo Race
IAT tasks in this Study suggests that the relations we observed
were likely not due to carry–over effects, it is a potential limitation
that is addressed in Study 3.

STUDY 3

In this study, three IATs were employed to further examine the
extent to which race IAT procedures capitalize on more general
cultural preferences for the color white over the color black. Par-
ticipants completed a color preference IAT task similar to the one
employed in Studies 1 and 2, and one of two different racial pref-
erence IAT tasks. One racial preference IAT task used grayscale,
non–cropped images (including several derived from the images
used in the Color Photo Race IAT in Study 2) as race category
stimuli (matched on attractiveness). The other racial preference
IAT task used stereotypically Black or White names as race cate-
gory stimuli rather than faces (Greenwald et al., 1998; Dasgupta et
al., 2000).

In addition to including an IAT task measuring evaluative asso-
ciations with race–stereotypic names, Study 3 incorporated two
additional methodological refinements: the use of multiple exem-
plars in the Color IAT, and the separation of color and race IAT
tasks into ostensibly separate studies to minimize potential
carry–over effects. Most IAT tasks, including the race tasks in
these studies, use multiple exemplars of each target category. In
Study 3 we used multiple exemplars of the colors white and black
to make the colors IAT procedure more comparable methodologi-
cally and conceptually to other IAT tasks. Also, in Studies 1 and 2,
the different IATs were administered in immediate succession
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thereby introducing potential carry–over effects from one IAT to
the next. Study 3 presented the color preference and racial prefer-
ence IAT tasks as separate studies, and were separated in time by
another, non race–related task. We hypothesized that, to the ex-
tent that our previous race preference IATs tapped racial prefer-
ences, the results for the stereotypic names IAT would be similar
to the findings for IATs using photographs to represent the racial
categories. That is, color preferences should contribute to, but not
fully account for, racial preferences in the IAT.

METHOD
Participants. There were 195 undergraduate volunteers (159

women and 36 men), enrolled in introductory psychology classes,
who participated in Study 3 for partial course credit. The session
was introduced as a series of different “judgment” studies.
Among these were 158 participants who identified as White
American (132 women, 26 men). Data from six White participants
with error rates in excess of 20% on at least one of the IAT tasks
were excluded from the analyses.

Procedure. All participants completed the color preference IAT
task (Colors IAT). In addition, approximately half (n = 77) com-
pleted the photograph race preference IAT task (Grayscale Photo
Race Faces IAT), and the other half (n = 81) completed the stereo-
typic names race preference IAT task (Stereotypic Names IAT).
The order of presentation of the color preference and race prefer-
ence IAT tasks was randomized. Upon arriving at the testing fa-
cility, participants were told that in order to maximize participant
pool resources, the current testing session would consist of sev-
eral short studies conducted by different experimenters in differ-
ent rooms. They were then shown to the cubicles as they were in
Studies 1 and 2. After completing the first IAT task, participants
took part in another, unrelated study in which they read a
non–race–related news article and completed a 15–item question-
naire related to the article. The second IAT task was then adminis-
tered, followed by a series of questionnaires and an impression
formation task. After completing the computerized tasks, partici-
pants were escorted to another room in which another pair of
experimenters administered several other short questionnaires.
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The color preference IAT task that all participants performed
was similar to that used in Studies 1 and 2, except for the inclusion
of black and white circles, triangles and diamonds, in addition to
the previously used squares as color stimuli. The procedure incor-
porated a total of 40 practice trials and 80 critical trials. The photo-
graph race preference IAT task included elements of the grayscale
and color photograph IAT tasks used in Study 2. The photo-
graphs were non–cropped, full–featured images, like those used
in the Color Photo Race IAT of Study 2, but were converted into
grayscale images. Black and White race photographs of men and
women were chosen to be matched for attractiveness. The race
preference blocks each consisted of 10 practice trials and 98 criti-
cal trials, for a total of 20 practice and 196 critical trials.

The stereotypic name race preference IAT task was modeled af-
ter the procedure used by Greenwald et al. (1998). In particular,
this task incorporated 40 practice and 80 critical trials (20 practice
and 40 critical in both the White and Black preference blocks). Ste-
reotypic White names (Meredith, Peggy, Brandon, Todd,
Heather, Ralph, Walter, and Colleen) and Black names (Tyrone,
Malik, Leroy, Jamal, Latisha, Shaniqua, Temeka, and Tawanda)
were taken from Greenwald et al. (1998). As in Studies 1 and 2, the
reminder labels were “African–American,” “White–American”
for the race categories, and “good,” and “bad” for the evaluative
categories.

IAT Calculations and Error Rates. As in Studies 1 and 2, IAT
scores were calculated using D scores. After removing data from
six participants with error rates in excess of 20%, the average error
rate for the Grayscale Photo Race Faces IAT was 6.67% with a
range of 0.36% to 18.94%. For the Stereotypic Names IAT, the av-
erage error rate was 7.54%, and ranged from 0.83% to 18.33%. The
average error rate for the Colors IAT was 6.09% with a range of 0%
to 17.5%.

RESULTS
IAT Effects. As in Studies 1 and 2, no significant effects for par-

ticipant gender were found, and there were no effects for task or-
der. Therefore, these factors were not included in subsequent
analyses. The average response times did not differ between the
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Grayscale Photo Race Face IAT and the Stereotypic Names IAT
tasks, p > .50.

The mean D scores for the three IAT tasks and their correlations
are presented in Table 1.

All three IAT procedures produced effects favoring white stim-
uli. The Colors IAT effect was significant, MD = 0.54, t(157) = 16.54,
p < .001, as was the Grayscale Photo Race Face IAT effect, MD =
0.46, t(76) = 14.20, p < .001, and the Stereotypic Names IAT effect,
MD = 0.49, t(80) = 11.76, p < .001.

Relations Among the IATs. A comparable analysis strategy to
that used in the first two studies was employed in Study 3. First,
the correlations between color preference IAT scores and the two
racial preference IAT scores, based on photographs and stereo-
typic names, were examined. Second, regression analyses were
used to test whether implicit color preferences accounted for im-
plicit racial preferences using photographs of Blacks and Whites
or stereotypical names to represent the race categories. Third, ad-
ditional regressions were performed to determine whether im-
plicit racial preferences accounted for implicit color preferences.
Because participants performed either the Grayscale Photo Race
Face IAT or the Stereotypic Names IAT, the direct correlation
between these two IATs could not be tested.

As illustrated in Table 1, the Colors IAT was significantly corre-
lated with the Grayscale Photo Race Face IAT, r(75) = .24, p < .01.
This correlation was not significantly weaker than the correla-
tions obtained in Studies 1 and 2 (z values for all pairwise compar-
isons < .81; see Table 1). The Colors IAT also correlated
significantly with the Stereotypic Names IAT, r(79) = .37, p < .001.
Thus, the relationship between the colors IAT and the race IAT
was not dependent on using skin color as stimuli.

The results of regression analyses predicting race preferences
from color preferences were consistent with the results of Studies
1 and 2. Colors IAT scores reliably predicted Grayscale Photo
Race Face IAT scores, β = 0.24, p = .035. The intercept for this
model remained significant, B = 0.37, t(76) = –7.35, p < .001, indi-
cating that for participants with no color preference, the effect of
race preference as measured by the Grayscale Photo Race Face
IAT was reduced from 0.46 to 0.37 (a 20% reduction), yet re-
mained significant. Similarly, Colors IAT scores were predictive
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of Stereotypic Names IAT scores, β = 0.37, p = .001, and the inter-
cept was significant, B = 0.31, t(75) = 4.81, p < .001. That is, for par-
ticipants with no color preference the effect of race preference as
measured by the Stereotypic Names IAT was reduced from 0.49
to 0.31 (a 37% reduction) and was still significant.

As in Studies 1 and 2, photograph race preference IAT scores
were predictive of color preference IAT scores β = 0.25, p = .028,
and the intercept remained significant, B = 0.37, t(76) = 4.05, p <
.001. This result indicates that when racial preference was con-
trolled using the photograph IAT, the color preference effect was
reduced from 0.54 to 0.37 (a 32% reduction) but remained signifi-
cant. Similarly, race preferences as measured by the Stereotypic
Names IAT were predictive of color preferences, β = 0.52, p < .001,
and the intercept again remained significant, B = 0.27, t(81) = 4.13,
p < .001, indicating that if participants showed no race preference
as measured by the Stereotypic Names IAT task, the predicted
color preference score would be reduced from 0.54 to 0.27 (a 50%
reduction), but would still be significant.

DISCUSSION

Like Studies 1 and 2, Study 3 showed that implicit color prefer-
ences are related to implicit race preferences as measured by the
IAT, yet a significant implicit racial preference for Whites relative
to Blacks remains over and above the contribution of color prefer-
ence, for our White participants. Moreover, Study 3 replicated
this pattern of results even when we separated the IAT tasks in
time, used a different set of racial photographs as stimuli, and
used stereotypic names instead of photographs of group
members as stimuli.

GENERAL DISCUSSION

The key question addressed by the present research—whether
Whites would show implicit preferences for Whites relative to
Blacks on racial preference IATs after controlling for color prefer-
ences—was answered similarly and affirmatively across the three
studies. Although Whites’ implicit preferences for the color white
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over the color black were consistently correlated with their racial
preferences, implicit racial preferences remained significant be-
yond any effect of color preferences. This finding was quite ro-
bust; it was obtained across a range of different IAT tasks using
color and grayscale photographs, photographs of full images
above the shoulders or cropped to show only facial features and
skin color, and stereotypic names as stimuli. Taken together,
these findings support the assertion that IATs of these types sys-
tematically assess racial preferences and associations
(Cunningham, et al., 2001; Dasgupta et al., 2000; Greenwald et al.,
1998; Nosek et al., 2002).

The finding that White participants showed implicit prefer-
ences for the color white over the color black in our three studies is
consistent with previous research on explicit color preferences
(Williams, 1966). Just as Williams (1969) demonstrated correla-
tions between explicit color and race preferences, we found that
implicit color preferences correlated systematically with implicit
racial preferences. Methodologically, our findings suggest that
researchers should be cautious about using the labels “Blacks”
and “Whites” as race descriptors (Wittenbrink, Judd, & Park,
1997), even when emphasizing that these labels refer to group
names (Dovidio, Evans, & Tyler, 1986; Gaertner & McLaughlin,
1983), in studies of implicit or explicit racial bias.

With respect to the present set of studies, one alternative expla-
nation is that color preferences may contribute more integrally to
racial preferences because they are embedded in perceptions of
the groups. Specifically, with photographs, whether grayscale
(Studies 1–3) or in color (Study 2), darker skin color of the model
may convey the general appearance of darker (i.e., more black
and less white) stimuli. Thus White participants’ implicit associa-
tions may be a function of both general responses to darker stim-
uli (the variance related to implicit color preferences) and racial
categorization (the variance independent of that related to color
preferences). This interpretation is consistent with previous re-
search showing that Whites have more negative associations with
Blacks than with Whites, and particularly for Blacks with more
prototypic features, including darker skin (Livingston & Brewer,
2002; Maddox & Gray, 2002). Although this explanation is plausi-
ble, it does not account for the relationship between implicit color
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preferences and implicit race preferences when stereotypical
names, not photographs, were used as stimuli in the IAT. In fact,
the correlations between implicit color preferences and race pref-
erences were not significantly stronger when stereotypic names
were used as stimuli than when photographs were employed as
stimuli (Study 3).

Another possible explanation for the correlation between im-
plicit color preferences and implicit race preferences focuses on a
methodological aspect of the present research. Across all three
studies, the race category labels of “African–American” and
“White–Americans” were used in the IAT task to remind partici-
pants about the categories of stimuli in the present set of studies.
We note, however, that pretesting indicated that these labels best
evoked these two racial categories. Furthermore, when partici-
pants completed two different race preference IATs using these
same labels but different photographic stimuli in Study 2, the cor-
relation between the two measures was only .12, and
nonsignificant. If participants were responding primarily to the
labels, or if other forms of common method variance were pri-
mary influences, then a much stronger correlation between these
two measures should be expected. One benefit of using the new
scoring algorithm is that the IAT effects represented by D scores
appear to be less sensitive to method variance than are scores
derived from the original algorithm (Greenwald et al., 2003).

Theoretically, the intriguing question remains about why color
preferences and race preferences are related both explicitly, as in
the Williams (1966, 1969) research, and implicitly, as in the pres-
ent studies. As noted earlier, Williams (1969) suggested that,
through conditioning, evaluative responses to the colors black
and white contribute to “the development and/or maintenance
of attitudes toward racial groups” (p. 383). However, Williams et
al. (1971) also found that changes in cultural attitudes toward ra-
cial categories may influence the evaluative connotations of the
colors white and black. Specifically, for Black students in the mid
to late 1960s who were strongly committed to the Black identity
movement, the color white became less positive, and the color
black became more positive. If color names and race descriptors
are closely associated in memory, as is perhaps most clearly seen
in the relation between the color preference and name preference
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IATs in Study 3, then modifications to the evaluative nature of
one should at least moderately impact the evaluation of the other.
To test this hypothesis with implicit measures, an experiment
might be devised in which the strength of evaluative associations
with the colors black and white are manipulated by providing ex-
tensive training to associate positive concepts with the color black
and negative concepts with the color white (Kawakami, Dovidio,
Moll, Hermsen, & Russin, 2000) and then changes in implicit
evaluative racial preferences (e.g., on an IAT) are assessed. Re-
ductions in implicit racial preferences as a function of training to
associate more positive characteristics with the color black than
the color white would provide evidence for color preferences as a
basis for racial preferences. To further explore the possibility of
bi–directional causality, future research could also examine the
effect of training people to associate positive characteristics with
Blacks and negative characteristics with Whites on implicit color
preferences.

Even if the evaluative conditioning explanation appears to be
the most plausible and parsimonious explanation for the present
results, as well as for Williams’s (1966, 1969) findings, it still begs
the question why people have a consistent color preference for
white over black. We note that the fact that our primary focus was
on White participants may be one obvious factor. Because of
ingroup favoritism processes (Tajfel & Turner, 1979) and the dif-
ferential inferences and expectations related to the traditionally
higher status of Whites relative to Blacks in the United States
(Berger, Wagner, & Zelditch, 1985), Whites may evaluate stimuli
that are perceived to be more representative of their group more
highly. However, Blacks as well as Whites tend to have more pos-
itive associations with lighter–skinned Blacks (Maddox & Gray,
2002; Russell et al., 1992).

Although comparisons across studies should be made cau-
tiously, we examined the possibility that common influences, not
simply ingroup favoritism, may be determining these cultural
color associations by combining the data for self–identified Black
(African–American and Black Caribbean) participants who were
omitted from analyses in Studies 1 and 3. In these two studies, 22
Black participants performed the color preference IAT tasks; 19 of
these participants also performed some version of a race prefer-
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ence IAT task using faces as stimuli, whereas three performed the
version of the race preference IAT using names as stimuli. These
ancillary analyses revealed that on the color preference IAT,
Blacks showed a preference for the color white over the color
black, MD = 0.33, SD = 0.39, t(21) = 3.94, p = .001. The correlation
between face IAT and color IAT scores was r(17) = .72, p < 001.
Nevertheless, perhaps because of a countervailing influence of
ingroup favoritism, Blacks did not show a significant preference
for White or Black faces, MD = 0.04, SD = 0.40, t(18) = 0.41, p = .685.
Consistent with the suggestion that color preference and ingroup
favoritism are both influential, albeit in different directions for
Blacks, regression analyses showed that colors IAT scores signifi-
cantly predicted race IAT scores β = 0.72, p = .001, and that the in-
tercept was significant B = –0.20, t(18) = –2.26, p = .037. It is
important to note that the negative sign of the intercept indicates
that if the Black participants had shown no preference for the color
white, they would be predicted to demonstrate a significant pref-
erence for Black faces. Nevertheless, we caution against over–in-
terpretation of the results from these exploratory analyses given
that the sample was relatively small and the data were
aggregated across several studies, each differing slightly in their
procedures.

It is possible that very basic negative associations with the color
black and positive associations with the color white, which may
be rooted in innate responses to darkness and light (Mead &
Baldwin, 1971; Schaller et al., 2003) and reinforced through social-
ization (Williams & Rousseau, 1971), contribute to racial preju-
dices. This perspective implies that color preferences form a
primary basis for racial preferences. Consistent with this reason-
ing, Williams and Rousseau (1971) found that preference for the
color white over the color black was already well established by
age three. Although children as young as three years old are
aware of racial differences (Ramsey, 1991), the consequences of
this categorization in terms of prejudice and stereotyping are not
consistently evident until age five (Aboud, 1993). Rudman (2004)
argued that “[m]uch of what is learned early in life is preverbal
and taught indirectly. These lessons form the foundation on
which later learning is built and may also serve as a nonconscious
source for related evaluations and actions” (p. 80). Thus, color
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preferences may precede and, at least in part, form a basis for the
development of subsequent racial preferences. Future research
might productively investigate, using a longitudinal design, the
initial appearance of color and racial preferences, as well as the re-
lationship between these two biases, among Black and White
children to elucidate better the potential developmental
sequence.

Beyond the possibilities the present research implicates for why
implicit color and race preferences may be associated, these three
studies suggest important consequences and practical consider-
ations for how groups are labeled and how they label themselves.
It is worth noting that using the color names “black” and “white”
as race descriptors is not only inaccurate, but may also facilitate
the development of racial biases. Whites are not truly “white” and
Blacks are not truly “black.” Russell et al. (1992) noted that “[t]o
young children, ‘black’ is foremost a color, not an abstract racial
category—and to be told that they are black when they can see for
themselves that they are not can be quite puzzling” (p. 65). More-
over, evaluative associations with the colors white and black may
have a different impact on the self–images of White (Euro-
pean-American) and Black (African-American) children. For
White children, color evaluations are compatible with intergroup
and racial preferences that emerge in the early elementary school
years (Killen & Stangor, 2001). For Black children, color connota-
tions may be at odds with the development of ingroup prefer-
ences, producing stress and potentially adversely influencing
their sense of well being, at least temporarily (Nyborg & Curry,
2003). However, the effects may be limited; Twenge and Crocker
(2002) demonstrated that between the ages of 5 and 10, White and
Black children show no differences in overall explicit self–esteem,
and between the ages of 11 and 60 Blacks have higher levels of
self–esteem than do Whites.

Although one might suspect that over time these types of asso-
ciations might systematically decrease as expressions of overt ra-
cial prejudice decline (Dovidio & Gaertner, 1998), the correlations
that we observed between implicit color and race preferences
were between .24 and .35 (see Table 1), and were similar to the
overall correlation of .22 obtained by Williams (1969) between ex-
plicit color preferences and racial bias. Thus, our research under-
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scores the earlier work of Williams (1966, 1969) suggesting how
labels and language can contribute to and reinforce the ways peo-
ple think about and relate to different social groups.
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