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Research suggests that exposure to stories about Black adults who are contributing positively to their
community can reduce implicit pro-White/anti-Black racial bias in older children (ages 9 –12). The aim
of the current research was to replicate and extend this finding by investigating whether a different
child-friendly manipulation exposing children to positive Black exemplars and negative White exemplars
could decrease implicit pro-White/anti-Black racial bias in children aged 5 to 12 years, both immediately
following the intervention and 1 hr later. In addition, a second aim of this research was to examine
whether child-friendly positive exemplar exposure would similarly reduce adults’ implicit racial bias. In
a sample of White and Asian Canadians (N ⫽ 478; 182 male, 296 female), recruited from a community
science center (children) and a public university in Vancouver (adults), 9- to 12-year-old children’s racial
bias was reduced up to 1 hr after this new intervention, while the effectiveness of the intervention on 5to 8-year-old children’s bias was less clear. Interestingly, this intervention did not reduce adult levels of
bias. The results of a follow-up study (N ⫽ 96; 23 male, 72 female, 1 nonbinary) indicate that exposure
to child exemplars can reduce bias in adults, but only when additional instructions are provided to
internalize the presented association. Thus, the current study provides evidence that depicting counterstereotypical exemplars can reduce implicit racial bias in children for up to 1 hr after exemplar exposure,
but there may be important developmental differences in the conditions required to change this bias.
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implicit attitudes, and relatively little research on the nature
of implicit bias across development, recent research suggests that
implicit attitudes may be experienced as spontaneous affective
reactions that can diverge from their self-reported attitudes when
they are not being used as the basis for these explicit judgments
(Gawronski & Bodenhausen, 2006; Hahn & Gawronski, 2019).
Children as young as 3 years of age show implicit bias based on
race (Dunham et al., 2006, 2013; Qian et al., 2016). These biases
appear to be partially driven by ingroup favoritism and, by at least
5 years of age, are also due to a preference for culturally highstatus racial groups (Dunham et al., 2006, 2007; Newheiser et al.,
2014; Qian et al., 2016; Setoh et al., 2017; Steele et al., 2018). For
example, while children from high-status racial groups tend to
demonstrate ingroup racial preference, children from lower-status
racial groups do not show this preference when the comparison
group is higher status within that culture. Importantly, when cultural messages about high- and low-status racial groups are pervasive, these biases remain developmentally stable, with schoolage children showing comparable levels of bias to adults (Baron,
2015; Baron & Banaji, 2006; Dunham et al., 2013; cf. Williams &
Steele, 2019).
For example, in North America, where systemic bias and cultural messages from media sources perpetuate negative stereotypes
of people who are Black, White children demonstrate an implicit

Over the past decade, a growing number of studies have provided evidence for the early emergence of implicit racial bias (see
Aboud & Steele, 2017; Baron, 2015; Dunham et al., 2008 for
reviews), conceptualized as an automatic association between a
racial group and positive or negative valence (e.g., Cvencek et al.,
2012; Greenwald & Banaji, 1995; Nosek & Banaji, 2009). Although there is outstanding debate on the conceptualization of
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preference for White over Black racial groups across development
(e.g., Baron & Banaji, 2006; Dunham et al., 2013; Gonzalez,
Steele, et al., 2017; Newheiser & Olson, 2012). This bias persists
into adulthood and has been linked to anti-Black behavior, including unfriendliness in interracial interactions, biased voting, and
disparate health care decisions (Dovidio et al., 2002; Green et al.,
2007; Greenwald et al., 2009; Payne et al., 2010), as well as
discriminatory behavior in childhood (Rae & Olson, 2018). Understandably, recent research has examined whether these implicit
racial biases can be changed.
Although a number of studies have found that children and
adults have a similar magnitude of bias, this does not preclude the
possibility of developmental differences in the malleability of
implicit bias (Baron, 2015; Steele et al., 2018). Given the welldocumented difficulty of changing adults’ implicit racial bias (e.g.,
Lai et al., 2016), researchers have hypothesized that due to potential differences in the cultural reinforcement of racial biases across
the life span, it may be easier to change these attitudes in childhood
as compared to later in development (Devine, 1989; Greenwald &
Banaji, 1995; Rudman, 2004). It has further been suggested that
late childhood, when children have increased levels of cognitive
flexibility (see Bigler & Liben, 1993, 2007; Ruble et al., 2007) but
relatively less exposure to cultural bias, might be an optimal time
period for bias change (Baron, 2015; Gonzalez, Dunlop, et al.,
2017). Consistent with this possibility, several studies with children aged 10 –12 years have successfully reduced implicit racial
bias immediately following an intervention, and these effects appear to have lasted days, weeks, and even years (Neto et al., 2015;
Vezzali et al., 2011).
Specifically, two intensive interventions lasting several weeks
reduced implicit racial bias in late childhood for a period of up to
2 years. In one such intervention, Portuguese children took part in
20 music classes aimed at decreasing anti-dark-skin prejudice by
exposing children to music and musicians from Cape Verde (Neto
et al., 2015). Children in this music program showed significantly
less implicit anti-dark-skin prejudice 2 years later, as compared to
a control group of children who did not receive this intervention.
Another intervention involved multiple sessions of imagined outgroup contact over the course of 3 weeks to decrease antiimmigrant prejudice in Italian children (Vezzali et al., 2011).
These children had lower levels of implicit bias 1 week following
the conclusion of the program as compared to those in a control
condition. Taken together, these studies provide preliminary evidence that intensive multiday interventions involving exposure to
positive associations and intergroup contact may be able to reduce
children’s implicit bias for longer periods of time.
While these intensive interventions are promising, they require
extensive resources to design and implement. It is important,
therefore, to examine whether brief interventions, which are more
efficient and scalable to administer, can successfully reduce implicit racial bias. There is promising evidence that they can be
successful; implicit racial bias in children as young as 3 years of
age has been reduced following approximately 20 min of perceptual individuation training (Qian et al., 2017; Xiao et al., 2015).
This method builds on the perceptual-social linkage hypothesis,
which posits that difficulties in individuating other-race faces
facilitates the generalization of racial bias across outgroup members (Lee et al., 2017). Thus, teaching children to individuate
other-race faces should interrupt this process and decrease their
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negativity toward racial outgroups. Children in these studies were
trained to individuate different Black faces (Xiao et al., 2015).
Following the individuation training, children had significantly
lower levels of anti-Black racial bias relative to before training and
as compared to children who were trained to individuate own-race
faces. Furthermore, when this intervention was administered more
than once, levels of bias in children were significantly lower 70
days after the final training session (Qian et al., 2017).
In a further study examining the malleability of implicit bias in
childhood, Gonzalez, Steele, et al. (2017) employed an alternate
brief intervention: exposure to counterstereotypical exemplars, or
exemplars who contrast with cultural stereotypes about a racial
group. This type of intervention is practical to implement and has
been shown to temporarily reduce implicit racial bias in adults
across several studies (e.g., Columb & Plant, 2011; Dasgupta &
Greenwald, 2001; Lai et al., 2014, 2016). In the first study examining this method of bias reduction in children, 5- to 12-year-olds
were exposed to short stories about unknown Black adults who
contributed positively within their community (Gonzalez, Steele,
et al., 2017). Compared to children in control conditions, which
exposed children to positive White exemplars or positively valenced descriptions of flowers, this brief exposure to positive
Black exemplars reduced implicit pro-White/anti-Black racial bias
in children 9 to 12 years old. However, for children aged 5 to 8
years, this exposure did not successfully reduce bias. To our
knowledge, no other studies have attempted to examine age-related
differences in the malleability of implicit race bias.
It is possible that this intervention failed to be effective for this
younger age group because they did not predominantly categorize
the positive exemplars according to their race, which would be a
critical process for this intervention to be successful. For children’s
associations between a social category and valance to change
through exemplar exposure, it is essential that they encode the
presented individuals as members of that category. There is some
research to suggest that younger children may not be as likely as
older children to spontaneously categorize others by race, instead
focusing on other social categories like age or gender (Kinzler et
al., 2010; Pauker, Williams, & Steele, 2016; Rhodes & Gelman,
2009; Shutts, 2015; Williams & Steele, 2019). Indeed, research
suggests that it may not be until ages 7–10 years that children view
race as an objective marker of categorical difference. As such, it is
possible that younger children simply saw the targets of the stories
as adults who were contributing to the community, as opposed to
viewing them as primarily as members of their racial group, during
the intervention. It is also possible that younger children were less
interested in the stories because they featured adult characters.
To address these possibilities, in the current study, we exposed
children to counterstereotypical child exemplars instead of adults.
We based the current method of counterstereotypical exemplar
exposure on previous work with children and adults (Gonzalez,
Steele, et al., 2017; Lai et al., 2016). In contrast to the previous
study, in which children were exposed to stories about positive
Black adult exemplars, in the current research, participants were
exposed to a pair (a boy and a girl) of positive Black child
exemplars who were described as kind and friendly and who
engaged in age-appropriate prosocial actions (e.g., helping a child
when she fell down). In addition, as is typical of studies with adults
(see Lai et al., 2016), we also included a pair (a boy and a girl) of
negative White child exemplars who engaged in antisocial actions
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(e.g., refusing to help the girl when she asked for help), which
could also serve to increase the salience of race in our manipulation for younger children (e.g., Degner & Wentura, 2010; Williams
& Steele, 2019). As such, in our experimental condition, children
were exposed to exemplars that countered cultural stereotypes
about Black and White racial groups. In the control condition, both
sets of exemplars were White. This allowed us to determine
whether exposure to counterstereotypical exemplars could impact
young children’s (aged 5– 8 years) implicit racial attitudes. This
also allowed us to examine the robustness of previous findings
with older children (aged 9 –12 years), whose racial bias was
reduced following exposure to counterstereotypical adults (Gonzalez, Steele, et al., 2017).
A second goal of the current research was to directly compare
the efficacy of an implicit racial bias intervention between children
and adults. The current body of literature suggests that childhood
may indeed be an optimal point in development to reduce implicit
racial bias as studies with children have been effective in bias
change over time (Neto et al., 2015; Qian et al., 2017; Vezzali et
al., 2011). Surprisingly, no study thus far has directly examined
whether specific interventions to reduce implicit racial bias are
more effective with children as compared to adults. A direct
comparison between adults and children would provide critical
insight into developmental differences in the conditions required to
elicit bias change and provide a foundation for further investigation into the nature of bias change across development.
Based on the results of previous research, where exposure to
positive Black exemplars decreased bias in children aged 9 to 12
years (Gonzalez, Steele, et al., 2017), we hypothesized that at a
minimum, older children who were exposed to counterstereotypical exemplars would show lower levels of implicit pro-White/antiBlack racial bias in comparison to those exposed to positive White
exemplars. Although we did not have concrete predictions about
developmental differences across childhood, given that other interventions have been effective with young children (Qian et al.,
2017; Xiao et al., 2015), it seemed plausible that with the aforementioned modifications, this intervention could also be effective
with younger children.
Our predictions for the effects of this intervention with adults
were also less clear. Past research suggests that exposure to positive Black exemplars can reduce racial bias in adults (e.g., Dasgupta & Greenwald, 2001; Lai et al., 2016); however, to our
knowledge, no interventions thus far have tested the effectiveness
of exemplar exposure among adults using a more simplistic, childfriendly story. As a result, we also examined potential developmental differences in the efficacy of this intervention between
younger children (ages 5– 8), older children (ages 9 –12), and
adults. By keeping our manipulation and dependent measures
consistent for all age groups, we were able to make direct age
comparisons, a method common in studies examining developmental differences (e.g., Baron & Banaji, 2006; Dunham et al.,
2013; Hussak & Cimpian, 2015; McCrink et al., 2010).
In addition to measuring the immediate postintervention effects
of counterstereotypical exemplar exposure on implicit intergroup
bias, we also assessed whether this method of bias reduction would
last for 1 hr after the brief exposure session. Few studies have
examined delayed effects of bias exposure (see Neto et al., 2015;
Qian et al., 2017; Vezzali et al., 2011), and none thus far have
examined delayed effects of exposure to counterstereotypical ex-

emplars in children or across development. Thus, the implicit
racial bias of children and adults was tested twice: first immediately after exposure to exemplar vignettes and then 1 hr after
reading the vignettes. Thus, in the current study, we assessed
whether exposure to counterstereotypical exemplars temporarily
shifts implicit intergroup bias or whether this change is more
long-lasting. If implicit bias reduction failed to last beyond 1 hr,
this would suggest that this manipulation may not be powerful
enough on its own to induce longer-term bias change.
Consistent with work by Gonzalez, Steele, et al. (2017), in the
present research, we only included White and Asian children as
these are two racial groups that have been found to display a bias
for White over Black individuals (e.g., Dunham et al., 2006) and
have a culturally higher status in our research setting. For consistency, across both studies, only adults from these two racial groups
were recruited.

Study 1
Method
Participants
Child Participants. A total of 439 White and Asian participants who met our preregistered eligibility criteria were recruited
from a community science center in Vancouver from August 2016
to November 2017 and received a sticker for participation in the
study. Our study protocol received ethics approval from the University of British Columbia, H10-0047, “The Development of
Social Cognition.” Participants were recruited by research assistants walking around the science center or entered the lab space on
their own and asked to participate. Parents provided consent for
their child’s study participation.
Our study plan and exclusion criteria were preregistered on the
Open Science Framework. As outlined in our preregistration, we
excluded a total of 60 participants who failed to answer at least
four out of the six story comprehension questions correctly (n ⫽
1), showed significant lack of understanding or random button
pressing on the Implicit Association Test (IAT; n ⫽ 14), had
experimenter errors in study protocol (n ⫽ 10), reported developmental delays (n ⫽ 10), had technology errors (n ⫽ 5), had parent
interference with the study (n ⫽ 1), or failed to complete the study
at Time 1 (n ⫽ 16). These attrition rates are comparable to other
studies that have tested participants in museum settings (e.g.,
Dunham et al., 2016; Gonzalez, Dunlop, et al., 2017; Gonzalez,
Steele, et al., 2017). As with previous research, we also planned to
remove children who had more than 25% of their response latencies under 300 ms; however, this was not true for any of our child
participants. After these exclusions, there were a total of 379
participants (162 male, 217 female) who completed the measures
at Time 1. Of these 379 participants, 61% identified as White (n ⫽
230), 29% identified as East Asian (n ⫽ 111), and 10% identified
as mixed race (White and East Asian, n ⫽ 38). The mean age of
the 189 younger participants (ages 5– 8) was 6.9 years (SD ⫽
1.15), and the mean age of the 190 older participants (ages 9 –12)
was 10.8 years (SD ⫽ 1.06).
Our lab space is set up as an exhibit, and as such, we ran a
number of participants who completed the first portion of the study
but were unable to complete Time 2 measures (n ⫽ 140). This left
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and White antisocial characters. After the stories, children answered comprehension questions to ensure that they had been
listening to the stories. Next, children completed the Child IAT.
After the IAT, for the next hour, children explored the science
center with their parents as they normally would. After 1 hr, we
buzzed them using a pager system to get them to return to our lab.
We then administered another Child IAT, as well as the same
explicit questions.
Adult participants were tested individually in our university lab
space. The order of tasks was the same as with child participants.
Experimenters read directions for each individual portion of the
task, but adult participants read the stories themselves and completed the tasks on their own. For the hour between Time 1 and
Time 2 assessments, participants were permitted to leave the
testing room.
Vignettes. All participants were presented with three different
stories using the same characters (see online supplemental materials). Two characters were a pair of children who engaged in
antisocial behavior. These children were White in both conditions.
The other two characters were a pair of children who engaged in
prosocial behavior. Depending on condition, these positive child
exemplars were either Black (experimental condition) or White
(control condition). The stories were presented in the same order.
Stories also included images of the characters. Drawings of the
prosocial characters were matched in posture and affect.
Attention and Manipulation Checks. After each of the three
stories, participants were asked two questions to ensure that they
understood which of the characters acted in antisocial and prosocial ways (see online supplemental materials). We used this measure as an attention check. As a manipulation check, after the third
story and corresponding comprehension questions, we presented
children with a set of questions to assess whether they preferred
the prosocial characters over the antisocial characters, regardless
of race. Children were presented with an image of either the two
boy characters or the two girl characters from the stories that they
had been read and were asked which character they liked more.
They were then asked the same question for the next set of
characters (e.g., half of participants were asked about the boy
characters first and the girl characters second). In the same manner, they were again presented with either the two boy characters
or the two girl characters and asked which character they were
more similar to. They were then asked the same questions for the
next set of characters.
Child Implicit Association Test. Implicit racial bias was
measured using the child-friendly IAT (see Gonzalez, Steele, et al.,
2017). This test measures the strength of an association between a
target category and an attribute. In this IAT, we measured associ-

us with a total of 239 usable participants with both Time 1 and
Time 2 data (99 male, 140 female). Of these 239 participants, 60%
identified as White (n ⫽ 144), 31% identified as East Asian (n ⫽
74), and 9% identified as mixed race (White and East Asian, n ⫽
21). The mean age of the 119 younger participants (ages 5– 8) was
6.9 years (SD ⫽ 1.10), and the mean age of the 120 older
participants (ages 9 –12) was 10.8 years (SD ⫽ 1.04). There were
no significant differences in levels of bias between children who
did not return for the second part and the subsample of children
who did (see Table 1 for means and online supplemental materials
for analyses).
Adult Participants. A total of 122 White and Asian participants who met our preregistered eligibility criteria were recruited
from the University of British Columbia human subject pool from
August 2016 to November 2017 and received either course credit
or $10 as compensation for study participation. Our study protocol
received ethics approval from the University of British Columbia,
H10-0047, “The Development of Social Cognition.” Again, in
accordance with our preregistration and previous research, prior to
any analyses, we excluded participants for whom there were technology/study protocol errors (n ⫽ 6), who had more than 25% of
their response latencies under 300 ms or errors on 25% or more of
trials (n ⫽ 4), or who failed a basic attention check asking
participants to intentionally select a specific multiple-choice answer (n ⫽ 13). No participants answered fewer than five of our
comprehension questions correctly.
After these exclusions, we had a total of 99 adult participants
(20 male, 79 female) who completed measures at Time 1. Of these
99 adult participants, 68% identified as East Asian (n ⫽ 67), 30%
identified as White (n ⫽ 30), and 2% identified as mixed race
(White and East Asian, n ⫽ 2). The mean age of participants was
21.8 years (SD ⫽ 3.88), and all participants were in the process of
completing or had a university degree. Three participants (one
White, two East Asian) completed measures at Time 1 but not
Time 2, and these participants were excluded from Time 2 analyses, leaving us with 96 participants who completed measures at
Time 1 and Time 2. A post hoc power analysis using GⴱPower
indicated that our total sample size at Time 1 (N ⫽ 478) would
give us greater than 95% power to detect a medium-sized betweensubjects interaction (Erdfelder et al., 1996).

Procedure
Child participants were tested individually in a designated space
at a local science center. A single experimenter guided the child
through all sections of the study. Participants were randomly
assigned to either our experimental condition, where they were
read stories about Black prosocial and White antisocial characters,
or our control condition, where they heard about White prosocial

Table 1
Means and Standard Deviations for Study 1
Positive white exemplars

Positive black exemplars

Sample

Younger

Older

Adults

Younger

Older

Adults

T1 (full sample)
T1 (subsample)
T2 (subsample)

.17 (.44)
.18 (.48)
.11 (.48)

.22 (.53)
.16 (.51)
.29 (.47)

.26 (.55)
.26 (.55)
.25 (.56)

.04 (.47)
.05 (.48)
.09 (.43)

.06 (.50)
.03 (.47)
.10 (.53)

.22 (.49)
.23 (.49)
.28 (.54)
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ations between race (Black/White) and affect (good/bad). The IAT
was modeled after that reported by Gonzalez, Steele, et al. (2017).

Figure 1
Implicit Association Test (IAT) D Scores for Children and
Adults at Time 1 (Study 1)

Results and Discussion

0.4
0.35

For each participant, an IAT D score was calculated such that
higher scores indicate greater preference for White versus Black
racial groups (see Baron & Banaji, 2006; Greenwald et al., 2003).
Analyses were preregistered on the Open Science Framework
(https://osf.io/rjpmz). See the online supplemental materials for
preregistration details.

Manipulation Check (Explicit Questions)
We conducted a series of binomial tests for each of our manipulation check questions to ensure that the majority of participants
preferred the prosocial character and rated themselves as being
more similar to the prosocial character. As expected, at Time 1, we
found that 98% of participants preferred the prosocial boy character (p ⬍ .001) and 98% of participants preferred the prosocial
girl character (p ⬍ .001). Additionally, 96% of participants rated
themselves as more similar to the prosocial boy character (p ⬍
.001), and 96% of participants rated themselves as more similar to
the prosocial girl character (p ⬍ .001). At Time 2, we found that
99% of participants preferred the prosocial boy character (p ⬍
.001) and 98% of participants preferred the prosocial girl character
(p ⬍ .001). Additionally, 96% of participants rated themselves as
more similar to the prosocial boy character (p ⬍ .001), and 97% of
participants rated themselves as more similar to the prosocial girl
character (p ⬍ .001). These results did not differ when including
only the subsample that completed measures at Time 1 and Time
2 (see online supplemental materials for these analyses and results
by condition).

Time 1 Analyses
All Participants. A 2 (Condition: Experimental or Control) ⫻ 3 (Age Group: Younger, Older, Adult) analysis of
variance (ANOVA) revealed a significant effect of condition,
F(1, 472) ⫽ 5.38, p ⫽ .02, p2 ⫽ .01. Participants who were
exposed to counterstereotypical exemplars in the experimental
condition (D ⫽ .08, SD ⫽ .49) showed lower levels of bias than
those in the control condition (D ⫽ .21, SD ⫽ .50). There was
also a marginal effect of age group, F(2, 472) ⫽ 2.31, p ⫽ .10,
p2 ⫽ .01, but no Condition ⫻ Age Group interaction, F(2,
472) ⫽ 0.50, p ⫽ .61, p2 ⫽ .002; see Figure 1. These findings
suggest that the intervention had the anticipated effect at Time
1, with participants who were exposed to counterstereotypical
exemplars showing significantly less bias than those in the
control condition. Despite the lack of significant interaction
effect, we conducted follow-up simple-effects analyses using a
Bonferroni adjustment for multiple comparisons with each individual age group (younger, older, and adults) to ensure that
effects of condition were consistent. This approach is also
similar to how data have been analyzed in previous related
research (e.g., Gonzalez, Steele, et al., 2017).
Younger Children. Simple-effects analyses indicated a
marginal effect of condition for younger children. Although the
means were in the anticipated direction, children in the coun-

0.3
0.25
Mean IAT D-Score
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Data Preparation

0.2
0.15
0.1
0.05
0
-0.05

Younger

Older

Adults

-0.1
-0.15
-0.2
Positive White

Positive Black

Note. Higher scores represent greater pro-White/anti-Black racial bias.

terstereotypical exemplar condition (D ⫽ .04, SD ⫽ .47) did not
have significantly less implicit pro-White/anti-Black racial bias
than younger children in the control condition (D ⫽ .17, SD ⫽
.44), p ⫽ .06, Cohen’s d ⫽ 0.29. However, testing mean levels
of bias against chance ( ⫽ 0) indicated that immediately after
the intervention (Time 1), younger children who were exposed
to positive White exemplars (D ⫽ .17, SD ⫽ .44) had a
significant level of pro-White/anti-Black implicit racial bias,
t(89) ⫽ 3.72, p ⬍ .001, Cohen’s d ⫽ 0.39, while those who
were exposed to positive Black exemplars no longer demonstrated a preference for either racial group (D ⫽ .04, SD ⫽ .47),
t(98) ⫽ 0.80, p ⫽ .425, Cohen’s d ⫽ 0.09. This provides some,
albeit mixed, evidence that the intervention was effective for
younger children.
Older Children. Simple-effects analyses indicated that
older children in the counterstereotypical exemplar condition
(D ⫽ .06, SD ⫽ .50) had significantly less implicit pro-White/
anti-Black racial bias than younger children in the control
condition (D ⫽ .22, SD ⫽ .53), p ⫽ .029, Cohen’s d ⫽ 0.31. In
addition, testing mean levels of bias against chance ( ⫽ 0)
indicated that immediately after the intervention (Time 1), older
children who were exposed to positive White exemplars (D ⫽
.22, SD ⫽ .53) had a significant level of pro-White/anti-Black
implicit racial bias, t(92) ⫽ 4.00, p ⬍ .001, Cohen’s d ⫽ 0.42,
while those who were exposed to positive Black exemplars no
longer demonstrated preference for either racial group (D ⫽
.06, SD ⫽ .50), t(96) ⫽ 1.25, p ⫽ .21, Cohen’s d ⫽ 0.12. Thus,
it appears our intervention was successful for children ages
9 –12 years old.
Adults. Simple-effects analyses did not reveal a significant
difference in mean levels of implicit pro-White/anti-Black racial
bias between adults in the control condition (D ⫽ .26, SD ⫽ .55)
and adults in the experimental condition (D ⫽ .22, SD ⫽ .49), p ⫽
.71, Cohen’s d ⫽ 0.08. Testing mean levels of bias against chance
( ⫽ 0) indicated that immediately after the intervention (Time 1),
adults who were exposed to positive White exemplars (D ⫽ .26,
SD ⫽ .55) had a significant level of pro-White/anti-Black implicit
racial bias, t(48) ⫽ 3.28, p ⫽ .002, Cohen’s d ⫽ 0.46, as did those
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who were exposed to positive Black exemplars (D ⫽ .22, SD ⫽
.49), t(49) ⫽ 3.15, p ⫽ .003, Cohen’s d ⫽ 0.45. These results
suggest that for our sample of adults, exposure to counterstereotypical exemplars was not effective in reducing implicit racial bias.

All Participants. To examine differences in IAT score directly after our manipulation (Time 1) as compared to 1 hr later
(Time 2), we first conducted a 2 (Time: Time 1 or Time 2) ⫻ 2
(Condition: Experimental or Control) ⫻ 3 (Age Group: Younger,
Older, Adult) mixed-factorial ANOVA. We found no significant
main effect of time, F(1, 329) ⫽ 0.96, p ⫽ .33, p2 ⫽ .003, a
marginal effect of condition, F(1, 329) ⫽ 3.66, p ⫽ .06, p2 ⫽ .01,
and a significant effect of age group, F(2, 329) ⫽ 4.28, p ⫽ .01,
p2 ⫽ .03. No interactions between any of the variables were
significant (ps ⬎ .32). The marginal effect of condition suggested
that, overall, participants in the experimental condition (D ⫽ .13,
SD ⫽ .38) showed lower levels of bias than those in the control
condition (D ⫽ .21, SD ⫽ .39). Furthermore, simple-effects analyses indicated that, overall, adults showed significantly higher
levels of bias (D ⫽ .26, SD ⫽ .38) than younger children (D ⫽ .11,
SD ⫽ .38, p ⫽ .005) and older children (D ⫽ .14, SD ⫽ .38, p ⫽
.03). There was no significant difference between younger and
older children (p ⫽ .48). Again, to examine potential age differences for children, we ran separate repeated-measures ANOVAs
for each age group (younger, older, adults).
Younger Children. There was no main effect of time, F(1,
117) ⫽ 0.08, p ⫽ .78, p2 ⫽ .001, or condition, F(1, 117) ⫽ 1.58,
p ⫽ .21, p2 ⫽ .013, and no significant Time ⫻ Condition interaction, F(1, 117) ⫽ 1.53, p ⫽ .22, p2 ⫽ .008. To further examine
potential effects of time delay on bias, we tested mean levels of
bias against chance ( ⫽ 0) for results at Time 2, 1 hr after the
initial intervention; see Figure 2. Younger children who were
exposed to positive White exemplars had marginally significant
levels of bias (D ⫽ .11, SD ⫽ .47, Cohen’s d ⫽ 0.23) 1 hr after the
stories, t(58) ⫽ 1.77, p ⫽ .08. Younger children who were exposed
to positive Black exemplars also had marginally significant levels
of bias 1 hr later (D ⫽ .09, SD ⫽ .43), t(59) ⫽ 1.63, p ⫽ .11,

Cohen’s d ⫽ 0.21. These results suggest that after 1 hr, younger
children did not show racial bias in either condition.
Older Children. There was a marginally significant effect of
time, F(1, 118) ⫽ 2.65, p ⫽ .11, p2 ⫽ .022, such that children’s
levels of bias were marginally higher at Time 2 (D ⫽ .19, SD ⫽
.36) compared to Time 1 (D ⫽ .09, SD ⫽ .35). There was also a
significant effect of condition, F(1, 118) ⫽ 5.80, p ⫽ .02, p2 ⫽ .05,
such that children who were exposed to counterstereotypical exemplars had significantly lower levels of implicit racial bias (D ⫽
.06, SD ⫽ .36) than children in the control condition (D ⫽ .22,
SD ⫽ .36). We found no significant Time ⫻ Condition interaction,
F(1, 118) ⫽ 0.29, p ⫽ .59, p2 ⫽ .002.
To further examine potential effects of time delay on bias, we
tested mean levels of bias against chance ( ⫽ 0) for results at
Time 2, 1 hr after the initial intervention; see Figure 2. Older
children in the control condition had significant levels of bias (D ⫽
.29, SD ⫽ .47) 1 hr after the stories, t(59) ⫽ 4.78, p ⬍ .001,
Cohen’s d ⫽ 0.62. By contrast, older children who were exposed
to counterstereotypical exemplars did not display significant levels
of bias 1 hr later (D ⫽ .10, SD ⫽ .53), t(59) ⫽ 1.40, p ⫽ .17,
Cohen’s d ⫽ 0.19. Taken together, these results suggest that for
older children, levels of implicit racial bias remained reduced 1 hr
after story exposure.
Adults. When an ANOVA was conducted with adults only,
there were no effects of time, F(1, 94) ⫽ 0.12, p ⫽ .73, p2 ⫽ .001,
condition, F(1, 94) ⫽ 0.001, p ⫽ .98, p2 ⬍ .001, or a Time ⫻
Condition interaction, F(1, 94) ⫽ 0.29, p ⫽ .59, p2 ⫽ .003,
suggesting that adult levels of implicit racial bias were not different between Time 1 and Time 2, and bias was not significantly
decreased following exposure to counterstereotypical exemplars;
see Figure 2. We also tested adults’ mean levels of bias against
chance ( ⫽ 0) for results at Time 2. Adults who were exposed to
positive White (D ⫽ .25, SD ⫽ .56), t(46) ⫽ 3.09, p ⫽ .003,
Cohen’s d ⫽ 0.45, and positive Black (D ⫽ .28, SD ⫽ .54),
t(48) ⫽ 3.66, p ⫽ .001, Cohen’s d ⫽ 0.52, exemplars had significant levels of implicit pro-White/anti-Black racial bias, further
suggesting that this intervention was not effective for adults.

Discussion
Figure 2
Implicit Association Test (IAT) D Scores for Children and
Adults at Time 2 (Study 1)
0.4
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Note. Higher scores represent greater pro-White/anti-Black racial bias.

Study 1 provides further evidence that exposure to counterstereotypical exemplars reduces implicit bias in children (Gonzalez,
Steele, et al., 2017). However, unlike previous research, we found
some initial evidence that the success of this intervention could
extend to children below the age of 9, suggesting its immediate
effectiveness across the age range of 5–12. These results add to a
recent body of work suggesting that implicit racial bias is malleable in childhood (e.g., Vezzali et al., 2011; Xiao et al., 2015), and
this pattern is now observed across diverse intervention strategies.
Results 1 hr after exposure to the stories point to a possible
developmental difference in the efficacy of bias interventions. Bias
levels remained reduced after 1 hr for older children, underscoring
the effectiveness of this intervention for producing longer-lasting
change at this age group. However, for younger children, low
levels of bias were found regardless of condition. As such, this
intervention continued to be effective at reducing implicit proWhite/anti-Black racial bias 1 hr later among children aged 9 –12
years who were exposed to counterstereotypical exemplars.
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It is important to note, however, that this intervention was not
effective for adults, who showed significant levels of implicit
pro-White/anti-Black racial bias across conditions and time. This
finding is consistent with previous work indicating that in the
absence of intervention, adults reliably show racial bias on Child
IATs (e.g., Baron & Banaji, 2006; Dunham et al., 2007). Although
a main effect of condition emerged at Time 1 and was not qualified
by an interaction with age, post hoc analyses provided evidence
that this main effect was due to children’s decreased bias following
the intervention and not from a change in the biases of adults.

Study 2
Results of Study 1 suggest that exposure to our child-friendly
counterstereotypical exemplars does not reduce bias in adults. As
other studies have successfully reduced adults’ implicit racial bias
using more adult-oriented stimuli, it is important to consider reasons why we may not have observed change with our manipulation. While it is possible that the child-friendly nature of our stories
or our measures may have limited their success, this seems unlikely given that a number of studies have used child-friendly
stories as a manipulation with adults and have found the anticipated effects (e.g., Hussak & Cimpian, 2015; McCrink et al.,
2010). Furthermore, a number of studies have used Child IATs
with adult populations and have reliably found implicit racial bias
at comparable levels to adult IATs (e.g., Baron & Banaji, 2006;
Dunham et al., 2006, 2007). This was also the case in the current
study, suggesting that this was not an artifact of the methods used.
As such, an alternative explanation for the observed pattern of data
is that the instructions that we provided to adults in the experimental condition were not sufficiently similar to instructions used
in previous studies with adults (see Lai et al., 2014, 2016; Marini
et al., 2012).
Specifically, in several of the previous bias change studies with
adults, evaluative instructions were used to aid adults’ internalization of the presented association. For example, in research by Lai
et al. (2016), following exposure to exemplars, participants were
told to “think ‘good’ when you see the faces of your Black
teammates and ‘bad’ when you see the White faces from the
cheating team.” Therefore, it seems possible that additional instructions like these are needed in order for unknown positive
exemplars to impact adults’ implicit bias. In Study 2, we directly
tested this possibility by examining whether the addition of explicit evaluative instructions would lead to the successful reduction
of implicit pro-White/anti-Black racial bias in adults.
As the purpose of this study was to examine the effectiveness of
including evaluative instructions when exposed to counterstereotypical exemplars, all participants in Study 2 were exposed to the
counterstereotypical exemplar story from Study 1 where the prosocial children were Black and the antisocial children were White. In
one condition, participants read the story on its own, in the same
manner as the experimental condition in Study 1, serving as a
replication of this study with the adult sample. In the other condition, after participants read the story, they received additional
instructions to internalize the presented association (Black ⫽ good,
White ⫽ bad). This condition served as a conceptual replication of
previous work that has supplemented counterstereotypical exemplar exposure with evaluative instructions (Lai et al., 2016). Once
again, to examine bias after a delay, we tested participant levels of

bias immediately after the intervention (Time 1) and 1 hr later
(Time 2). Thus, our study had a 2 (Time: Time 1 or Time 2) ⫻ 2
(Condition: Evaluative Instructions or No Instructions) design.

Method
Participants
A total of 130 White and Asian adult participants who met our
preregistered eligibility criteria were recruited from the University
of British Columbia human subject pool from March 2018 to
September 2018 and received either course credit or $10 as compensation for study participation. Our study protocol received
ethics approval from the University of British Columbia, H100047, “The Development of Social Cognition.” In accordance with
our preregistration and previous research, prior to any analyses, we
excluded participants for whom there were errors in technology/
study protocol (n ⫽ 5), who had more than 25% of their response
latencies under 300 ms or errors on 25% or more of trials (n ⫽ 6),
who failed a basic attention check asking participants to intentionally select a multiple-choice answer (n ⫽ 12), and who answered
fewer than four of our six story comprehension questions correctly
(n ⫽ 6).
After these exclusions, we had a final sample of 96 usable
participants (23 male, 72 female, 1 nonbinary). A post hoc power
analysis using GⴱPower indicated that this sample size would give
us over 95% power to detect a medium-sized interaction (with a
correlation of .16 between repeated measures). Of these 96 participants, 79% identified as East Asian (n ⫽ 76) and 21% identified
as White (n ⫽ 20). The mean age of participants was 21.8 years
old (SD ⫽ 3.15), and all participants were in the process of
completing or had a university degree.

Procedure
The order of tasks for adult participants was identical to Study
1, with the addition of instructions for participants in the evaluative
instructions condition. In both conditions, participants were exposed to counterstereotypical exemplars and read about Black
prosocial and White antisocial characters. Participants were randomly assigned to either our evaluative instructions condition,
where they were given additional instructions to internalize the
presented association (Black ⫽ good, White ⫽ bad), or our no
instructions condition, which was identical to our experimental
condition from Study 1, where they were given no additional
instructions.
For participants in the evaluative instructions condition, instructions were provided after comprehension questions but before the
Child IAT. Participants in this condition were told,
In a moment, you are going to complete a task designed to firmly
establish in people’s minds, even in difficult and misleading situations, that White ⫽ bad, Black ⫽ good. To make this new task easier,
remember the story you just read and how the White characters
participated in negative and antisocial actions, as well as how the
Black characters participated in positive and prosocial actions. On the
remainder of tasks, think “good” when you see an image of a Black
individual and think “bad” when you see an image of a White
individual.

Participants in the no instructions condition did not receive these
instructions and instead proceeded directly to the IAT after reading

IMPLICIT RACIAL BIAS CHANGE ACROSS DEVELOPMENT

the vignettes and completing the comprehension questions. At
Time 2, regardless of condition, no additional instructions were
given; participants proceeded directly to the Child IAT.
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Figure 3
Implicit Association Test (IAT) D Scores for Adults (Study 2)
0.4

0.35

Results

As in Study 1, we calculated an IAT D score for each participant
such that higher scores indicate greater preference for White
versus Black racial groups. Analyses were preregistered on the
Open Science Framework (https://osf.io/rjpmz). See the online
supplemental materials for preregistration details.

Manipulation Check (Explicit Questions)
We conducted a series of binomial tests for each of our manipulation check questions to examine whether participants preferred
the prosocial character and rated themselves as being more similar
to the prosocial character. At Time 1, we found that 99% of
participants preferred the prosocial boy character (p ⬍ .001) and
100% of participants preferred the prosocial girl character (p ⬍
.001), rated themselves as more similar to the prosocial boy
character (p ⬍ .001), and rated themselves as more similar to the
prosocial girl character (p ⬍ .001). At Time 2, we found that 100%
of participants preferred the prosocial boy character (p ⬍ .001) and
the prosocial girl character (p ⬍ .001). Additionally, 98% of
participants rated themselves as more similar to the prosocial boy
character (p ⬍ .001), and 99% of participants rated themselves as
more similar to the prosocial girl character (p ⬍ .001). These
results did not differ by condition (see online supplemental materials for these analyses).

Implicit Racial Bias
A 2 (Time 1 or Time 2) ⫻ 2 (Condition: Evaluative Instructions
or No Instructions) ANOVA revealed no significant main effect of
time, F(1, 94) ⫽ .40, p ⫽ .53, p2 ⫽ .004, or Time ⫻ Condition
interaction, F(1, 94) ⫽ 2.30, p ⫽ .13, p2 ⫽ .02. There was,
however, a significant effect of condition, F(1, 94) ⫽ 6.70, p ⫽
.01, p2 ⫽ .07, such that participants who were exposed to exemplars without additional instructions (D ⫽ .25, SD ⫽ .54) had
significantly greater implicit pro-White/anti-Black racial bias than
participants who were exposed to exemplars and received evaluative instructions (D ⫽ .07, SD ⫽ .52); see Figure 3. These results
suggest that compared to the counterstereotypical exemplar intervention alone, the addition of evaluative instructions significantly
reduced adult levels of implicit pro-White/anti-Black racial bias.
Testing mean levels of bias against chance ( ⫽ 0) indicated
that immediately after the intervention (Time 1), participants who
received additional evaluative instructions (D ⫽ .07, SD ⫽ .52)
showed no implicit preference for either racial group, t(48) ⫽ 1.02,
p ⫽ .31, Cohen’s d ⫽ 0.13, while participants who did not receive
additional instructions (D ⫽ .25, SD ⫽ .54) showed a significant
pro-White/anti-Black implicit racial bias, t(46) ⫽ 3.15, p ⫽ .003,
Cohen’s d ⫽ 0.46, further supporting the conclusion that this
intervention was effective with the use of evaluative instructions
but not without. Levels of bias showed a similar pattern 1 hr after
the intervention (Time 2), with participants who received additional evaluative instructions (D ⫽ .08, SD ⫽ .51), t(48) ⫽ 1.07,
p ⫽ .29, Cohen’s d ⫽ 0.15, showing no bias and those who did not

Mean IAT D-Score
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Note. Higher scores represent greater pro-White/anti-Black racial bias.
All participants read the counterstereotypical exemplar stories from
Study 1.

receive additional instructions showing significant bias (D ⫽ .18,
SD ⫽ .58), t(46) ⫽ 2.18, p ⫽ .03, Cohen’s d ⫽ 0.31.

Discussion
We found that as compared to counterstereotypical exemplar
exposure without instructions, the addition of evaluative instructions successfully decreased adults’ implicit pro-White/anti-Black
racial bias. Accordingly, participants who were exposed to the
stories paired with evaluative instructions did not show an implicit
preference for either racial group, while those who were exposed
to the stories alone had significant pro-White/anti-Black implicit
bias. Bias did not change significantly over the course of 1 hr.

General Discussion
Across two studies, children and adults were exposed to positive
child exemplars in an attempt to change implicit pro-White/antiBlack racial bias. In our first study, both younger (5– 8 years) and
older (9 –12 years) children who were exposed to positive Black
exemplars and negative White exemplars showed a lack of significant implicit bias immediately after reading the stories, in contrast
to the significant levels of bias found among younger and older
children who were exposed to positive and negative White exemplars. This difference between conditions was statistically significant for older children and marginal for younger children. As the
current body of literature on the malleability of implicit racial bias
is still relatively small, this is an important finding that extends
previous work; these results use a different manipulation to demonstrate that counterstereotypical exemplar exposure can potentially reduce bias in younger children (Gonzalez, Steele, et al.,
2017). The findings are also consistent with other recent work that
has found teaching children to perceptually individuate other-race
faces can decrease implicit racial bias (aged 4 – 6 years; Qian et al.,
2017; Xiao et al., 2015) but includes a wider age range of children
5–12 years.
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For younger children (aged 5– 8 years), the results after 1 hr
were somewhat unclear, where levels of bias appeared to be
reduced in both conditions, with no significant difference between
children who were exposed to positive White versus positive Black
exemplars. For older children (aged 9 –12 years), bias appeared to
remain reduced after a 1-hr delay. This finding is especially
important because it provides preliminary evidence that brief exposure to counterstereotypical exemplars may help to build longerlasting association changes in older children. Indeed, if the change
found immediately following exposure to our vignettes was just a
brief effect, we might expect to see no difference in implicit
association strengths between the control and experimental conditions a full hour later. This result sets a foundation for additional
exploration of the temporal boundaries of this bias change.
In contrast to our findings with children, the results of our post
hoc analyses suggest that exposure to counterstereotypical exemplars alone did not significantly reduce adults’ implicit pro-White/
anti-Black bias immediately after the intervention or 1 hr later.
Adults who were exposed to positive and negative White exemplars and those who were exposed to positive Black and negative
White exemplars both had a significant implicit pro-White/antiBlack preference. This bias was present in both conditions immediately after reading the stories, as well as after the 1-hr delay. This
finding is inconsistent with some previous research suggesting that
adults’ implicit racial bias can be changed through counterstereotypical exemplar exposure (Columb & Plant, 2011; Dasgupta &
Greenwald, 2001; Joy-Gaba & Nosek, 2010); however, none of
these prior studies have exposed adults to unknown child exemplars. As such, the current research suggests that this type of
exposure may not be sufficient to change adults’ implicit racial
bias without the addition of explicit instructions to internalize the
presented association.
In our second study, we were able to successfully reduce adults’
implicit racial bias by adding evaluative instructions to our counterstereotypical exemplar manipulation. Replicating Study 1,
adults who were only exposed to positive Black and negative
White exemplars, without any additional instructions, had significant levels of pro-White/anti-Black bias both immediately after
story exposure and after an hour-long delay. In comparison, adults
who read these stories and then received instructions to internalize
a Black ⫽ good and White ⫽ bad association had reduced levels
of implicit bias such that they showed no preference for either
racial group. This reduction in bias also lasted after 1 hr.
The results of these studies suggest that children’s implicit racial
bias can be affected by exposure to child-friendly counterstereotypical exemplars. A developmental difference appeared to emerge
between children and adults, with adults requiring a “booster”
following exemplar exposure in order for implicit attitudes to
change. Consistent with this finding, past studies that have successfully decreased adults’ bias using counterstereotypical exemplar exposure have employed these evaluative instructions (Lai et
al., 2014, 2016) or have used well-known exemplars, which may
shift associations more easily (Dasgupta & Greenwald, 2001).
Other past research that has successfully reduced implicit racial
bias in adults has also been more explicit; for example, explicit
instructions have been particularly effective in studies that seek to
break the negative “habit” of prejudice (Devine, 1989; Devine et
al., 2012; Monteith, 1993). Additional studies that make adults
more explicitly aware of bias (Rudman et al., 2001), or train them

to correct bias (Kawakami et al., 2007; Stewart et al., 2009), have
also been successful in bias reduction with adults. As such, future
work may seek to investigate which methods of bias change are
most effective at different points in development.
It is important to note a number of limitations that constrain the
interpretation of this work. First, it is unclear why this intervention
showed some effectiveness among young children, when a previous intervention exposing children to adults contributing positivity
to their community did not (Gonzalez, Steele, et al., 2017). We
made several modifications to this intervention that could explain
its increased effectiveness with younger children, most notably the
use of child (as opposed to adult) exemplars and targeting multiple
associations through the inclusion of positive Black and negative
White exemplars. Any of these changes may have contributed to
the difference in results between this study and that conducted by
Gonzalez, Steele, et al. (2017). As such, future work should seek
to identify the specific mechanisms that may have allowed
younger children to encode the associations presented in exemplar
stories, as well as ways to make this intervention more reliably
effective with this age group. Specifically, future research may
seek to investigate whether the inclusion of negative exemplars is
essential for the efficacy of this manipulation or whether there are
conditions under which positive exemplars alone can induce
change.
Additionally, it remains unclear why younger children had reduced levels of bias after 1 hr in both the control and experimental
conditions. One explanation for this finding is that this sample of
children may have lower levels of bias overall as only a small
proportion of the population in this community identifies as Black
(Statistics Canada, 2016). As such, racial bias may be acquired
over time (e.g., Dunham et al., 2006), resulting in a floor effect
where younger children simply show lower levels of bias across
conditions. Another possibility is that younger children could have
potentially fatigued more easily in our study and paid less attention
when taking the IAT at Time 2, therefore bringing the control
condition scores closer to zero. Future studies should seek to
conceptually replicate this intervention with young children who
have higher levels of implicit racial bias and/or who live in more
racially diverse environments. Additionally, researchers could
consider incorporating a premeasure to control for levels of implicit bias before implementing the intervention. If studies with
other populations can successfully reduce bias in younger children
using this type of intervention, it would further suggest that this
method could be employed to reduce implicit racial bias in children ages 5– 8 years.
Furthermore, while our study demonstrates the capacity for
implicit bias change in childhood using counterstereotypical exemplar exposure, it does not examine the structure of implicit bias
across development or the cognitive mechanisms underlying bias
change. Future work should seek to explore potential differences in
the nature of implicit bias and mechanisms of bias change between
children in early and middle childhood. It is also important to note
that our study does not examine potential influences of experimenter or study location on children’s performance on the IAT.
We used a single experimenter and location for the duration of the
study. As such, it is possible that experimenter bias and consistency of location could potentially influence children’s performance on the IAT. Though to our knowledge, developmental
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studies have not yet explored this possibility in children, future
research should seek to systematically examine these factors.
It also remains unclear whether or not adding evaluative instructions to this intervention might increase its efficacy with children
and result in longer-lasting change comparable to that of adults.
We also do not know whether the evaluative instructions enhanced
the efficacy of the counterstereotypical exemplar exposure for
adults or if the evaluative instructions may have changed bias on
their own. Studies have shown that the use of evaluative statements
can be effective in changing implicit bias, which would suggest
that this addition could have impacted adults’ bias without the use
of counterstereotypical exemplars (Kurdi & Banaji, 2017). As
such, while there is an apparent developmental difference in the
efficacy of our child-friendly stories, it is unclear whether the
inclusion of these stories directly contributed to the reduction in
adult levels of implicit bias. Nonetheless, these results point to
potential mechanistic differences in the necessary and sufficient
conditions to produce bias change across development that should
be explored in future research.
Taken together, our findings highlight the possibility that there
are developmental differences in the malleability of implicit racial
bias following exposure to counterstereotypical exemplars. We
believe that this exemplar exposure serves to reduce implicit racial
bias by counteracting existing cultural associations (e.g., proWhite/anti-Black) with an alternative association (e.g., pro-Black/
anti-White), which then serves to reduce the magnitude of children’s racial bias. Importantly, in accordance with other research,
our view is that the malleability observed in this study may reflect
process-related change in the activation of implicit racial attitudes,
rather than change in the underlying attitude representation (Lai et
al., 2014). We suspect that exposure to positive Black exemplars
facilitates the activation of positive associations with people who
are Black, leading to a decrease in culturally acquired pro-White
and/or anti-Black associations. However, future research should
examine the mechanisms behind the attitude change observed in
the current study, as well as the potential of this method to result
in longer-term activation of alternative associations.
We also suspect that children’s implicit racial bias may be more
malleable than that of adults due to the fact that they have relatively less exposure to cultural stereotypes (Baron, 2015). As a
result, exposure to counterstereotypical exemplars in mainstream
media, such as TV, movies, or books, may be particularly effective
for children, who do not require any additional instruction to
internalize counterstereotypical associations. In contrast, for
adults, counterstereotypical exemplar exposure may be most effective when paired with diversity training or other forms of
explicit instruction (see Bezrukova et al., 2016; Devine et al.,
2012). In order to examine these potential differences, we recommend that future research incorporates both adults and children
into their investigations of bias malleability as comparative work
will help researchers identify optimal strategies to change implicit
intergroup bias across development.
In conclusion, these results, combined with those from previous
research (Gonzalez, Steele, et al., 2017), indicate that counterstereotypical exemplar exposure can successfully reduce implicit
racial bias in children and suggest that counterstereotypical exemplar exposure may be easier to implement with children, particularly older children, as compared to adults. Future research should
seek to further examine bias change beyond the course of 1 hr.
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Additionally, as the effect sizes for our manipulation were small,
researchers should consider the potential of repeated brief interventions to induce larger effects with longer-lasting bias change. In
order to counteract continuous cultural messages of bias and
prejudice and to solidify counterstereotypical associations, it may
be essential for bias reduction interventions to occur multiple times
and to ideally take multiple forms. As such, we hope that future
research will build upon the current findings to develop brief,
economical, and scalable interventions that can be successfully
used to reduce implicit racial bias across development.

References
Aboud, F. E., & Steele, J. R. (2017). Theoretical perspectives on the
development of implicit and explicit prejudice. In A. Rutland, D. Nesdale, & C. S. Brown (Eds.), The Wiley handbook of group processes in
children and adolescents (pp. 165–183). Wiley-Blackwell. https://doi
.org/10.1002/9781118773123.ch8
Baron, A. S. (2015). Constraints on the development of implicit intergroup
attitudes. Child Development Perspectives, 9(1), 50 –54. https://doi.org/
10.1111/cdep.12105
Baron, A. S., & Banaji, M. R. (2006). The development of implicit
attitudes: Evidence of race evaluations from ages 6 and 10 and adulthood. Psychological Science, 17(1), 53–58. https://doi.org/10.1111/j
.1467-9280.2005.01664.x
Bezrukova, K., Spell, C. S., Perry, J. L., & Jehn, K. A. (2016). A
meta-analytical integration of over 40 years of research on diversity
training evaluation. Psychological Bulletin, 142(11), 1227–1274. https://
doi.org/10.1037/bul0000067
Bigler, R. S., & Liben, L. S. (1993). A cognitive-developmental approach
to racial stereotyping and reconstructive memory in Euro-American
children. Child Development, 64(5), 1507–1518. https://doi.org/10.2307/
1131549
Bigler, R. S., & Liben, L. S. (2007). Developmental intergroup theory:
Explaining and reducing children’s social stereotyping and prejudice.
Current Directions in Psychological Science, 16(3), 162–166. https://
doi.org/10.1111/j.1467-8721.2007.00496.x
Columb, C., & Plant, A. (2011). Revisiting the Obama effect: Exposure to
Obama reduces implicit prejudice. Journal of Experimental Social Psychology, 47(2), 499 –501. https://doi.org/10.1016/j.jesp.2010.11.012
Cvencek, D., Greenwald, A. G., & Meltzoff, A. N. (2012). Balanced
identity theory. In B. Gawronski & F. Strack (Eds.), Cognitive consistency: A fundamental principle in social cognition (pp. 157–177). The
Guildford Press.
Dasgupta, N., & Greenwald, A. G. (2001). On the malleability of automatic
attitudes: Combating automatic prejudice with images of admired and
disliked individuals. Journal of Personality and Social Psychology,
81(5), 800 – 814. https://doi.org/10.1037/0022-3514.81.5.800
Degner, J., & Wentura, D. (2010). Automatic prejudice in childhood and
early adolescence. Journal of Personality and Social Psychology, 98(3),
356 –374. https://doi.org/10.1037/a0017993
Devine, P. G. (1989). Stereotypes and prejudice: Their automatic and
controlled components. Journal of Personality and Social Psychology,
56(1), 5–18. https://doi.org/10.1037/0022-3514.56.1.5
Devine, P. G., Forscher, P. S., Austin, A. J., & Cox, W. T. L. (2012).
Long-term reduction in implicit race bias: A prejudice habit-breaking
intervention. Journal of Experimental Social Psychology, 48(6), 1267–
1278. https://doi.org/10.1016/j.jesp.2012.06.003
Dovidio, J. F., Kawakami, K., & Gaertner, S. L. (2002). Implicit and
explicit prejudice and interracial interaction. Journal of Personality and
Social Psychology, 82(1), 62– 68. https://doi.org/10.1037/0022-3514.82
.1.62
Dunham, Y., Baron, A. S., & Banaji, M. R. (2006). From American city to
Japanese village: A cross-cultural investigation of implicit race attitudes.

This document is copyrighted by the American Psychological Association or one of its allied publishers.
Content may be shared at no cost, but any requests to reuse this content in part or whole must go through the American Psychological Association.

112

GONZALEZ, STEELE, CHAN, LIM, AND BARON

Child Development, 77(5), 1268 –1281. https://doi.org/10.1111/j.14678624.2006.00933.x
Dunham, Y., Baron, A. S., & Banaji, M. R. (2007). Children and social
groups: A developmental analysis of implicit consistency in Hispanic
Americans. Self and Identity, 6(2⫺3), 238 –255. https://doi.org/10.1080/
15298860601115344
Dunham, Y., Baron, A. S., & Banaji, M. R. (2008). The development of
implicit intergroup cognition. Trends in Cognitive Sciences, 12(7), 248 –
253. https://doi.org/10.1016/j.tics.2008.04.006
Dunham, Y., Baron, A. S., & Banaji, M. R. (2016). The development of
implicit gender attitudes. Developmental Science, 19(5), 781–789.
https://doi.org/10.1111/desc.12321
Dunham, Y., Chen, E. E., & Banaji, M. R. (2013). Two signatures of
implicit intergroup attitudes: Developmental invariance and early enculturation. Psychological Science, 24(6), 860 – 868. https://doi.org/10
.1177/0956797612463081
Erdfelder, E., Faul, F., & Buchner, A. (1996). GPOWER: A general power
analysis program. Behavior Research Methods, Instruments, & Computers, 28, 1–11. https://doi.org/10.3758/BF03203630
Gawronski, B., & Bodenhausen, G. V. (2006). Associative and propositional processes in evaluation: An integrative review of implicit and
explicit attitude change. Psychological Bulletin, 132(5), 692–731.
https://doi.org/10.1037/0033-2909.132.5.692
Gonzalez, A. M., Dunlop, W. L., & Baron, A. S. (2017). Malleability of
implicit associations across development. Developmental Science, 20(6),
Article e12481. https://doi.org/10.1111/desc.12481
Gonzalez, A. M., Steele, J. R., & Baron, A. S. (2017). Reducing children’s
implicit racial bias through exposure to positive outgroup exemplars.
Child Development, 88(1), 123–130. https://doi.org/10.1111/cdev.12582
Green, A. R., Carney, D. R., Pallin, D. J., Ngo, L. H., Raymond, K. L.,
Iezzoni, L. I., & Banaji, M. R. (2007). Implicit bias among physicians
and its prediction of thrombolysis decisions for Black and White patients. Journal of General Internal Medicine, 22, 1231–1238. https://doi
.org/10.1007/s11606-007-0258-5
Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition:
Attitudes, self-esteem, and stereotypes. Psychological Review, 102(1),
4 –27. https://doi.org/10.1037/0033-295X.102.1.4
Greenwald, A. G., Nosek, B. A., & Banaji, M. R. (2003). Understanding
and using the Implicit Association Test: I. An improved scoring algorithm. Journal of Personality and Social Psychology, 85(2), 197–216.
https://doi.org/10.1037/0022-3514.85.2.197
Greenwald, A. G., Poehlman, T. A., Uhlmann, E. L., & Banaji, M. R.
(2009). Understanding and using the Implicit Association Test: III.
Meta-analysis of predictive validity. Journal of Personality and Social
Psychology, 97(1), 17– 41. https://doi.org/10.1037/a0015575
Hahn, A., & Gawronski, B. (2019). Facing one’s implicit biases: From
awareness to acknowledgment. Journal of Personality and Social Psychology, 116(5), 769 –794. https://doi.org/10.1037/pspi0000155
Hussak, L. J., & Cimpian, A. (2015). An early-emerging explanatory
heuristic promotes support for the status quo. Journal of Personality and
Social Psychology, 109(5), 739 –752. https://doi.org/10.1037/
pspa0000033
Joy-Gaba, J. A., & Nosek, B. A. (2010). The surprisingly limited malleability of implicit racial evaluations. Social Psychology, 41(3), 137–146.
https://doi.org/10.1027/1864-9335/a000020
Kawakami, K., Dovidio, J. F., & van Kamp, S. (2007). The impact of
counterstereotypic training and related correction processes on the application of stereotypes. Group Processes & Intergroup Relations, 10(2),
139 –156. https://doi.org/10.1177/1368430207074725
Kinzler, K. D., Shutts, K., & Correll, J. (2010). Priorities in social categories. European Journal of Social Psychology, 40(4), 581–592. https://
doi.org/10.1002/ejsp.739
Kurdi, B., & Banaji, M. R. (2017). Repeated evaluative pairings and
evaluative statements: How effectively do they shift implicit attitudes?

Journal of Experimental Psychology: General, 146(2), 194 –213. https://
doi.org/10.1037/xge0000239
Lai, C. K., Marini, M., Lehr, S. A., Cerruti, C., Shin, J. E., Joy-Gaba, J. A.,
Ho, A. K., Teachman, B. A., Wojcik, S. P., Koleva, S. P., Frazier, R. S.,
Heiphetz, L., Chen, E. E., Turner, R. N., Haidt, J., Kesebir, S., Hawkins,
C. B., Schaefer, H. S., Rubichi, S., . . . Nosek, B. A. (2014). Reducing
implicit racial preferences: I. A comparative investigation of 17 interventions. Journal of Experimental Psychology: General, 143(4), 1765–
1785. https://doi.org/10.1037/a0036260
Lai, C. K., Skinner, A. L., Cooley, E., Murrar, S., Brauer, M., Devos, T.,
Calanchini, J., Xiao, Y. J., Pedram, C., Marshburn, C. K., Simon, S.,
Blanchar, J. C., Joy-Gaba, J. A., Conway, J., Redford, L., Klein, R. A.,
Roussos, G., Schellhaas, F. M. H., Burns, M., . . . Nosek, B. A. (2016).
Reducing implicit racial preferences: II. Intervention effectiveness
across time. Journal of Experimental Psychology General, 145(8),
1001–1016. https://doi.org/10.1037/xge0000179
Lee, K., Quinn, P. C., & Heyman, G. D. (2017). Rethinking the emergence
and development of implicit racial bias: A perceptual-social linkage
hypothesis. In E. Turiel, N. Budwig, & P. Zelazo (Eds.), New perspectives on human development (pp. 27– 46). Cambridge University Press.
https://doi.org/10.1017/CBO9781316282755.004
Marini, M., Rubichi, S., & Sartori, G. (2012). The role of self-involvement
in shifting IAT effects. Experimental Psychology, 59(6), 348 –354.
https://doi.org/10.1027/1618-3169/a000163
McCrink, K., Bloom, P., & Santos, L. R. (2010). Children’s and adults’
judgments of equitable resource distributions. Developmental Science,
13(1), 37– 45. https://doi.org/10.1111/j.1467-7687.2009.00859.x
Monteith, M. J. (1993). Self-regulation of prejudiced responses: Implications for progress in prejudice-reduction efforts. Journal of Personality
and Social Psychology, 65(3), 469 – 485. https://doi.org/10.1037/00223514.65.3.469
Neto, F., Pinto, M. C., & Mullet, E. (2015). Can music reduce anti-darkskin prejudice? A test of a cross-cultural musical education programme.
Psychology of Music, 44(3), 388 –398. https://doi.org/10.1177/
0305735614568882
Newheiser, A. K., Dunham, Y., Merrill, A., Hoosain, L., & Olson, K. R.
(2014). Preference for high status predicts implicit outgroup bias among
children from low-status groups. Developmental Psychology, 50(4),
1081–1090. https://doi.org/10.1037/a0035054
Newheiser, A. K., & Olson, K. R. (2012). White and Black American
children’s implicit intergroup bias. Journal of Experimental Social Psychology, 48(1), 264 –270. https://doi.org/10.1016/j.jesp.2011.08.011
Nosek, B. A., & Banaji, M. R. (2009). Implicit attitude. In T. Bayne, A.
Cleeremans, & P. Wilken (Eds.), Oxford companion to consciousness
(pp. 84 – 85). Oxford University Press.
Pauker, K., Williams, A., & Steele, J. R. (2016). Racial categorization in
context. Child Development Perspectives, 10(1), 33–38. https://doi.org/
10.1111/cdep.12155
Payne, K. B., Krosnick, J. A., Pasek, J., Lelkes, Y., Akhtar, O., &
Tompson, T. (2010). Implicit and explicit prejudice in the 2008 American presidential election. Journal of Experimental Social Psychology,
46(2), 367–374. https://doi.org/10.1016/j.jesp.2009.11.001
Qian, M. K., Heyman, G. D., Quinn, P. C., Messi, F. A., Fu, G., & Lee, K.
(2016). Implicit racial biases in preschool children and adults from Asia
and Africa. Child Development, 87(1), 285–296. https://doi.org/10.1111/
cdev.12442
Qian, M., Quinn, P., Heyman, G., Pascalis, O., Fu, G., & Lee, K. (2017).
Perceptual individuation training (but not mere exposure) reduces implicit racial bias in preschool children. Developmental Psychology,
53(5), 845– 859. https://doi.org/10.1037/dev0000290
Rae, J. R., & Olson, K. R. (2018). Test -retest reliability and predictive
validity of the Implicit Association Test in children. Developmental
Psychology, 54(2), 308 –330. https://doi.org/10.1037/dev0000437

This document is copyrighted by the American Psychological Association or one of its allied publishers.
Content may be shared at no cost, but any requests to reuse this content in part or whole must go through the American Psychological Association.

IMPLICIT RACIAL BIAS CHANGE ACROSS DEVELOPMENT
Rhodes, M., & Gelman, S. A. (2009). A developmental examination of the
conceptual structure of animal, artifact, and human social categories
across two cultural contexts. Cognitive Psychology, 59(3), 244 –274.
https://doi.org/10.1016/j.cogpsych.2009.05.001
Ruble, D. N., Taylor, L. J., Cyphers, L., Greulich, F. K., Lurye, L. E., &
Shrout, P. E. (2007). The role of gender constancy in early gender
development. Child Development, 78(4), 1121–1136. https://doi.org/10
.1111/j.1467-8624.2007.01056.x
Rudman, L. A. (2004). Sources of implicit attitudes. Current Directions in
Psychological Science, 13(2), 79 – 82. https://doi.org/10.1111/j.09637214.2004.00279.x
Rudman, L. A., Ashmore, R. D., & Gary, M. L. (2001). “Unlearning”
automatic biases: The malleability of implicit prejudice and stereotypes.
Journal of Personality and Social Psychology, 81(5), 856 – 868. https://
doi.org/10.1037/0022-3514.81.5.856
Setoh, P., Lee, K. J. J., Zhang, L., Qian, M. K., Quinn, P. C., Heyman,
G. D., & Lee, K. (2017). Racial categorization predicts implicit racial
bias in preschool children. Child Development, 90(1), 162–179. https://
doi.org/10.1111/cdev.12851
Shutts, K. (2015). Young children’s preferences: Gender, race, and social
status. Child Development Perspectives, 9(4), 262–266. https://doi.org/
10.1111/cdep.12154
Statistics Canada. (2016). Census profile, 2016 census. Retrieved from
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/
details/page.cfm

113

Steele, J. R., George, M., Williams, A., & Tay, E. (2018). A cross-cultural
investigation of children’s implicit attitudes toward White and Black
racial outgroups. Developmental Science, 21(6), Article e12673. https://
doi.org/10.1111/desc.12673
Stewart, T. L., Latu, I. M., Kawakami, K., & Myers, A. C. (2009). Consider
the situation: Reducing automatic stereotyping through situational attribution training. Journal of Experimental Social Psychology, 46(1), 221–
225. https://doi.org/10.1016/j.jesp.2009.09.004
Vezzali, L., Capozza, D., Giovannini, D., & Stathi, S. (2011). Improving
implicit and explicit intergroup attitudes using imagined contact: An
experimental intervention with elementary school children. Group Processes & Intergroup Relations, 15(2), 203–212. https://doi.org/10.1177/
1368430211424920
Williams, A., & Steele, J. R. (2019). Examining children’s implicit racial
attitudes using exemplar and category-based measures. Child Development, 90(3), 322–338. https://doi.org/10.1111/cdev.12991
Xiao, W. S., Fu, G., Quinn, P. C., Qin, J., Tanaka, J., Pascalis, O., & Lee,
K. (2015). Individuation training with other-race faces reduces preschoolers’ implicit racial bias: A link between perceptual and social
representation of faces in children. Developmental Science, 18(4), 655–
663. https://doi.org/10.1111/desc.12241

Received October 2, 2019
Revision received September 25, 2020
Accepted October 2, 2020 䡲

E-Mail Notification of Your Latest Issue Online!
Would you like to know when the next issue of your favorite APA journal will be available
online? This service is now available to you. Sign up at https://my.apa.org/portal/alerts/ and you will
be notified by e-mail when issues of interest to you become available!

