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This study tracked the long-term effect of perceptual individuation training on reducing 5-year-old Chinese
children’s (N = 95, Mage = 5.64 years) implicit pro-Asian/anti-Black racial bias. Initial training to individuate
other-race Black faces, followed by supplementary training occurring 1 week later, resulted in a long-term
reduction of pro-Asian/anti-Black bias (70 days). In contrast, training Chinese children to recognize White or
Asian faces had no effect on pro-Asian/anti-Black bias. Theoretically, the finding that individuation training
can have a long-term effect on reducing implicit racial bias in preschoolers suggests that a developmentally
early causal linkage between perceptual and social processing of faces is not a transitory phenomenon. Practi-
cally, the data point to an effective intervention method for reducing implicit racism in young children.

Our increasingly globalized world offers opportuni-
ties for positive interactions with people from dif-
ferent cultural backgrounds. However, it also poses
challenges as diverse groups of individuals repre-
senting various cultures, religious beliefs, and cus-
toms learn to live and work together. One such
major challenge is racism. In the present research,
we focus on how to reduce one form it can take:
implicit racial bias. This type of bias refers to
unconscious stereotypes, prejudices, and discrimina-
tory behaviors based on race. Like the more con-
sciously accessible forms of explicit racial bias,
implicit racial bias develops in early childhood
between 3 and 6 years of age (Baron & Banaji,
2006; Dunham, Baron, & Banaji, 2006; Dunham,
Chen, & Banaji, 2013; Qian et al., 2016, 2017; Raabe
& Beelmann, 2011; Xiao et al., 2015), if not earlier

(Quinn et al., 2013; Xiao, Quinn, et al., 2017; Xiao,
Wu, et al., 2017).

Implicit racial bias in adults is automatic, ubiqui-
tous, and pernicious (Dovidio, Kawakami, & Gaert-
ner, 2002; Dunham, Baron, & Banaji, 2008;
Greenwald & Banaji, 1995). It has far-reaching nega-
tive personal and societal consequences in all
spheres of human life, including education, health
care, employment, justice, finance, politics, and even
dating (Hardin & Banaji, 2013; Pearson, Dovidio, &
Gaertner, 2009). Although researchers have tried
many approaches to reduce implicit racial bias in
adults, studies that examine long-term changes in
implicit racial bias are rare and suggest that effects
of bias reduction are at best short lived (Lai et al.,
2014, 2016). One reason for the limited effectiveness
of existing approaches is that by adulthood, implicit
racial bias is highly consolidated and resistant to
change (Bigler, 2013; Bigler & Liben, 2007; Dunham
et al., 2008). Thus, to reduce racial bias effectively
with lasting effects, one needs to do so in childhood
before it becomes entrenched (Lai et al., 2016).
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For decades there were no reliable ways to mea-
sure implicit racial bias in children, and conse-
quently, antiracism educational efforts in childhood
have almost exclusively targeted explicit racial bias
(Aboud et al., 2012; Bigler, 2013; Hitti & Killen, 2015;
Rutland, Hitti, Mulvey, Abrams, & Killen, 2015).
Recent methodological innovations in measuring
implicit bias (Baron & Banaji, 2006; Cvencek, Green-
wald, & Meltzoff, 2011, 2016; Dunham, Baron, &
Carey, 2011; Dunham et al., 2006; Dunham et al.,
2013; Qian et al., 2016, 2017; Xiao et al., 2015) now
make it possible to systematically investigate how to
reduce it early in life.

Several recent studies have shown that one novel
approach has at least immediate implicit racial bias
reduction effects in both children and adults. This
approach involves perceptual individuation training
in which participants learn to distinguish between
different individuals of another race. Lebrecht,
Pierce, Tarr, and Tanaka (2009) trained adults to
recognize the identities of other-race faces (individ-
uation) or classify them by race (categorization).
They found that an intensive 45-min-long individu-
ation training produced an immediate reduction of
implicit racial bias against the trained other race,
whereas categorization training did not. Xiao et al.
(2015) examined whether individuation training
might also be effective in reducing implicit racial
bias in young children. They tested this possibility
with an angry = out-group paradigm (Dunham
et al., 2011; Hugenberg & Bodenhausen, 2004). Ini-
tially, Chinese children between 4 and 6 years were
biased to classify angry racially ambiguous faces as
Black and happy racially ambiguous faces as Chi-
nese, but the bias was eliminated with training to
individuate other-race Black faces (see also Qian
et al., 2017). The findings not only confirmed the
viability of using individuation training to reduce
children’s implicit racial bias, but also supported
the contention that intervention in childhood may
be more effective than in adulthood.

Why should individuation training be effective
in reducing implicit racial bias? A recently pro-
posed perceptual–social linkage hypothesis (Lee,
Quinn, & Heyman, 2017; Lee, Quinn, & Pascalis,
2017; Quinn et al., 2013) provides a plausible
explanation. Lee, Quinn, and colleagues contend
that in infancy and early childhood, most children
have greater exposure to individual own-race faces
than to other-race ones. This early asymmetry in
own- versus other-race face experience is known
to have perceptual consequences. For example, as
early as in infancy, other-race members are per-
ceived as more homogenous than those within

one’s own-race group (out-group homogeneity:
Linville, Fischer, & Salovey, 1989; for a review of
the relevant developmental work, see Anzures
et al., 2013). Relatedly, infants and young children
respond to other-race faces by their race category,
rather than individuate them (Dunham, Stepanova,
Dotsch, & Todorov, 2015; Quinn, Lee, Pascalis, &
Tanaka, 2016).

The perceptual–social linkage hypothesis further
contends that the early asymmetry in exposure to
own- versus other-race faces will have not only per-
ceptual consequences in terms of face recognition
and categorization, but also social consequences in
terms of racial bias. Specifically, the exposure dispar-
ity leads infants to come to differentially associate
positive or negative valence with own- versus other-
race faces. This is because infants are typically
exposed to own-race individuals who interact with
them positively (Kim & Johnson, 2014; Malatesta &
Haviland, 1982; Trainor, Austin, & Desjardins, 2000).
As a result, infants may respond positively to own-
race individuals relative to other-race individuals
(i.e., in-group favoritism: Tajfel & Turner, 1979;
Turner & Reynolds, 2010). In contrast, the propensity
of infants to be wary of novel stimuli in general and
strangers in particular (Bigelow, MacLean, Wood, &
Smith, 1990; Bronson, 1972; Campos, Emde, Gaens-
bauer, & Henderson, 1975), and the perceptual differ-
ences between familiar own-race faces and
unfamiliar other-race faces, may lead infants to
respond more negatively to unfamiliar other-race
individuals relative to own-race individuals (Tajfel &
Turner, 1979; Turner & Reynolds, 2010). Recent find-
ings are consistent with this contention. For example,
Xiao, Quinn, et al. (2017) found that between 6 and
9 months of age, infants began to associate own-race
faces with happy music and other-race faces with
sad music. In addition, Xiao, Wu, et al. (2017)
reported that 7-month-old infants learned to follow
eye gaze cues from own-race adults more readily
than from other-race adults.

From the perspective of the perceptual–social
linkage hypothesis, individuation training on other-
race faces is effective in reducing implicit racial bias
because it provides experience with other-race
faces. More specifically, individuation training
reduces homogeneity of out-group members and
interrupts the tendency to lump those faces together
by their racial category. As a collateral consequence,
the association of negative valence with unfamiliar
other-race faces is disrupted, leading to the reduc-
tion of racial bias.

Although the findings from the two existing
studies on perceptual individuation training are
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consistent with the perceptual–social linkage
hypothesis (Lebrecht et al., 2009; Xiao et al., 2015),
it is possible that these effects reflect only tempo-
rary disruptions to, rather than fundamental break-
downs of, the association between other race and
negative attitudes formed in early development. If
true, it would suggest that the perceptual–social
linkage seen in the previous studies is an ephemeral
phenomenon. In contrast, evidence that individua-
tion training has a long-lasting effect would suggest
a more fundamental change in implicit racial bias
and thus provide stronger support for the percep-
tual–social linkage hypothesis. Such evidence
would also lay an important empirical foundation
for the development of an effective intervention
method in reducing implicit racial bias in
childhood.

The present study used a pre- and posttest design
to examine the potential long-term effectiveness of
perceptual individuation training. We recruited Chi-
nese preschool children from China. These children
live in a racially homogeneous environment (e.g.,
with 99.9% of the population being Han Chinese),
and have been found to harbor robust implicit racial
bias against other-race individuals (Qian et al., 2016,
study 1). Specifically, Chinese preschool-age children
showed an implicit bias against Black individuals
(D = .42) and against White individuals (D = .16).
We targeted Chinese children with no direct contact
with any other-race individuals to control for the
potential confound of direct other-race contact pre-
and posttraining. Consequently, this sample allowed
us to test specifically whether individuation training
could indeed lead to a long-lasting reduction in chil-
dren’s implicit racial bias.

Chinese children’s implicit racial bias was mea-
sured by the implicit racial bias test (IRBT; Qian
et al., 2016). Following more traditional measures
of implicit racial bias (e.g., Cvencek, Greenwald,
et al., 2011; Greenwald, Nosek, & Banaji, 2003), our
IRBT assesses children’s implicit racial bias as a
whole, without separating implicit pro–own-race
bias from anti–other-race bias. Thus, henceforth, we
will refer to such bias as implicit pro-Asian/anti-
Black bias. After pretesting Chinese children’s
implicit pro-Asian/anti-Black bias, we randomly
assigned them to either an experimental training
procedure or to one of two control conditions. The
experimental condition, which was expected to
reduce implicit pro-Asian/anti-Black bias, involved
a Black individuation condition in which children
were briefly trained to recognize individual Black
faces. One control condition involved learning to
individuate other-race White faces (the other-race

White individuation condition), and the other
involved learning to individuate own-race Asian
faces (the own-race Asian individuation condition).
The Asian individuation control condition was
included to rule out the possibility that any training
effect in the experimental Black individuation con-
dition was due to individuation training per se
regardless of whether children were trained to rec-
ognize own- or other-race faces. The White individ-
uation control condition was included to ascertain
whether any training effect in the experimental
Black individuation condition was specific to the
race of faces being trained or generalizable to faces
belonging to a nontrained other-race category. For
all three conditions, we posttested participants mul-
tiple times after training to assess implicit pro-
Asian/anti-Black bias over the course of 70 days.

It should be noted that prior training studies
have mostly produced immediate effects in reduc-
ing implicit bias in children and adults. The few
studies that examined longer term effects of train-
ing only included adults. They revealed that signifi-
cant bias reduction effects, if they indeed existed,
lasted for a few days at best (Dasgupta & Green-
wald, 2001; Lai et al., 2016; Marini, Rubichi, & Sar-
tori, 2012; Olson & Fazio, 2006; but see Devine,
Forscher, Austin, & Cox, 2012). Several reasons
might account for the lack of long-term effects.
First, as mentioned earlier, implicit bias in adults
could be so entrenched that training might be able
to disturb the bias temporarily, but unable to alter
it permanently. This reasoning would suggest that
children might be more likely to manifest longer
term effects of training. However, to our knowl-
edge, no such study has examined the long-term
effects of implicit racial bias reduction manipula-
tions in children.

Second, the existing training methods might not
be long or intensive enough to create long-term
effects. Supporting this claim, Devine et al. (2012)
used an intensive and multifaceted training pro-
gram with adults. Their bias reduction program
produced a reduction in implicit bias that lasted
8 weeks. However, follow-up studies with larger
samples failed to replicate this finding, suggesting
that simply making interventions longer and more
intensive may not be sufficient for long-term
change (Lai et al., 2016). Third, interventions could
be effective if they are administered with repetition
over time in a spaced learning schedule (Greene,
1990; Hintzman & Block, 1973). No study has ever
examined this possibility.

Recognizing this significant gap in the literature,
to maximize a potential long-term effect of training,
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we not only tested a large sample of children, but
also included both an initial training session and a
supplementary training session. The additional
training was identical to the first training and was
performed 1 week after the initial training. We then
tracked the effects of the initial and supplementary
training over a 10-week period (70 days; see
Figure 1). Although our intervention targeted impli-
cit bias, we also included measures of explicit bias
in order to further examine the specificity of our
effects. Based on previous research showing no
relation between implicit and explicit racial biases
(Qian et al., 2016), we expected that any effects of
the training would be specific to implicit bias.

We hypothesized that, consistent with previous
findings, Chinese children would show an immedi-
ate reduction in implicit pro-Asian/anti-Black bias
in the experimental condition where they learned to
distinguish between different Black individuals
(Lebrecht et al., 2009; Xiao et al., 2015). However,
whether this effect would extend over a longer term
period was an open question. We also hypothesized
that individuation training with Asian faces would
have no effect because such training is working in
concert with extensive past experience. With regard
to the White individuation training, one possibility
would be that individuation training for one other-

race face category produces a generalized effect
whereby it not only reduces implicit bias for own-
race and against the trained other-race category,
but also reduces implicit bias against another
untrained other-race category. If this possibility is
true, we would expect the White individuation
training condition to reduce implicit pro-Asian/
anti-Black bias. Alternatively, if individuation train-
ing only produces a specific effect that is limited to
the trained face category, we would expect no
reduction in implicit pro-Asian/anti-Black bias in
the White individuation condition.

Method

Participants

The sample consisted of 95 Chinese kindergarten
children from an eastern city in China (47 males, 48
females), Mage = 5.65 years, SD = .69. Data were
collected between March 2015 and September 2015.
Participants were all Han Chinese, which represents
99.9% of the local population, from families of all
walks of life (median parental education level was
Grade 12). The study was approved by the univer-
sity research ethics committee. Informed consent
was obtained from all parents or legal guardians
prior to the beginning of the study and oral assent
was obtained from all child participants. According
to reports from the children’s parents or legal guar-
dians, none of the children had direct interaction
with any non-Asian individuals before their partici-
pation in the research.

As in most longitudinal studies, there was some
attrition. Nine participants were excluded on Day 2
because of failure to complete the individuation
training. Two participants were excluded on Day 9
because they were unavailable for testing. Eight
participants were excluded on Day 10: 5 due to fail-
ure to complete the supplementary training and 3
were not available for testing. Twenty-four partici-
pants were excluded on Day 70: 22 because they
had left the kindergarten and 2 because they were
unavailable for testing. The total number of partici-
pants contributing data at each of the testing time
points is shown in Figure 4.

Materials and Procedures

Participants were tested individually in a quiet
room at their kindergarten. A female Chinese grad-
uate student tested all participants using Mandarin.
We used a pre- and posttest design, with partici-
pants being assessed for pro-Asian/anti-Black bias

Figure 1. Timing of bias assessments. Children’s implicit and
explicit pro-Asian/anti-Black biases were assessed at five time
points: before and immediately after individuation training,
9 days after pretest, 10 days after pretest, and 70 days after
pretest.
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at both pretest and multiple posttests (see Figure 1
for information about the timing of the bias assess-
ments).

Pretest Measure of Implicit Bias

To measure implicit pro-Asian/anti-Black bias,
we used the IRBT at pretest. The IRBT is a pre-
schooler-friendly implicit association test (IAT)
adapted from Cvencek, Greenwald, et al. (2011).
This test measures positive and negative associa-
tions with own versus other race by looking at
associations between faces of different races, and
positive versus negative attributes that are repre-
sented by smiling or frowning faces. Similar to the
IAT for adults, the logic here is that if participants
differ in their response time to smiling or frowning
faces paired with either own-race Asian faces or
other-race Black faces, then this outcome provides
evidence of bias.

Unlike the prior IAT, the IRBT only requires par-
ticipants to learn one set of associations at a time and
respond with intuitively labeled buttons on a touch
screen. In addition, the IRBT reduces the lexical pro-
cessing demand by including only pictorial stimuli,
thereby helping to rule out language-specific effects
(Danziger & Ward, 2010), and eliminating the need
to read any materials. These adaptations make it
more appropriate for young children, and are similar
to what other researchers have done to examine
implicit association among young children (Cvencek,
Meltzoff, & Greenwald, 2011; Thomas, Burton Smith,
& Ball, 2007). The error rate of the IRBT is low
(< 10%) and effect size is typically large (Cohen’s
d = .40). These indices attest to the effectiveness and
appropriateness of the IRBT for assessing implicit
racial bias among young children. Also, the IRBT has
been cross validated in both Africa and China by
yielding effects that are consistent with prior
research (Qian et al., 2016). That is, using the same
face stimuli belonging to different races (Caucasian,
African, and Asian), Asian preschoolers showed
implicit bias in favor of Asians but against Cau-
casians and Africans, whereas African preschoolers
showed implicit bias in favor of Africans but against
Caucasians and Asians.

The IRBT was conducted on a Microsoft Surface
Pro with a touch screen, using E-prime 2.0 (Psy-
chology Software Tools, Sharpsburg, PA). The stim-
uli consisted of color photos of 20 Asian faces (10
females and 10 males) and 20 Black faces (10
females and 10 males). All faces were chosen from
an existing face database (Ge et al., 2009), standard-
ized at 480 pixels (17 cm) wide and 600 pixels

(21 cm) high, and had a resolution of 72 pixels per
in. The face images were frontal view without obvi-
ous marks such as beards, glasses, or facial
makeup. These faces were chosen according to the
results of a rating experiment in which all faces in
the database were rated on attractiveness and dis-
tinctiveness by 20 Chinese adults who did not par-
ticipate in the current study. We only selected
White, Black, and Asian faces that were rated simi-
larly by Chinese adults, and perceived to be in the
average range (within 1 SD of the mean) on the
dimensions of attractiveness and distinctiveness. All
faces were overlaid with the same elliptical shape
so that hair was not visible.

Participants viewed Black faces and Asian faces
and were instructed to touch either the smile or
frown symbol when they saw a face of a particular
race (see Figure 2). For “congruent” pairings, par-
ticipants were told to touch the smile symbol when
they saw an Asian face and to touch the frown
symbol when they saw a Black face. In contrast,
for “incongruent” pairings, they were told to touch
the frown symbol when they saw an Asian face
and to touch the smile symbol when they saw a
Black face. A practice block of eight trials was
included before testing to familiarize children with
instructions in both “congruent” and “incongruent”
blocks.

We used the standard D score to measure impli-
cit racial bias as in previous research (Greenwald
et al., 2003). The D score is the difference between
the average responses latencies between contrasted
pairings divided by standard deviation of response
latencies across the pairings (Greenwald, McGhee,
& Schwartz, 1998; Greenwald et al., 2003). The D
score measured by the IRBT reflects in-group pref-
erence and out-group dislike concurrently, given
how it is calculated as below in Equations 1a and
1b.

D ¼ ½RTincongruent � RTcongruent�
SD

¼

½RTðown�race ¼ sad & other�race ¼ happyÞ
� RTðown�race ¼ happy & other�race ¼ sadÞ�

SD
ð1aÞ

¼
½ðRTown�race ¼ sad � RTown�race ¼ happyÞ

þ ðRTother�race ¼ happy � RTother�race ¼ sadÞ�
SD

ð1bÞ

Thus, for Chinese participants, a D score above 0
indicates that they concurrently have an implicit
pro-Asian/anti-Black bias.
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Perceptual Individuation Training

After assessing the pro-Asian/anti-Black bias of
participants at pretest, they were assigned to one of
three possible training groups in a between-subjects
design. The first one was a Black individuation
experimental condition in which participants
learned to individuate between faces in the racial
group targeted for reduction: Black faces. The sec-
ond and third groups were control conditions
involving the same form of training on races other
than the group targeted for reduction. Specifically,
one involved learning to individuate between in-
group members (Asian), and the other involved
learning to individuate between members of
another out-group (Caucasian). Assignment to one
of the three groups was done based on pretest
scores to insure that individuals assigned to each of
the groups started out with similar levels of implicit
pro-Asian/anti-Black bias. This was accomplished
by arranging the pretest scores from lowest to high-
est. Individuals with the closest D scores were
grouped into sets of three, and individuals within
each of these sets were randomly assigned to the
three conditions.

The training procedure was the same as in Xiao
et al. (2015) with each session lasting for about
20 min. In the Black individuation training condi-
tion, the stimuli consisted of five color photos of
Black males between 20 and 35 years of age. The
stimuli in the other conditions were selected accord-
ing to the same requirements except that faces in
the White individuation training group were color
photos of White males and the faces in the Asian
individuation training group were color photos of
Asian males. Across all conditions, individuation
training consisted of learning the identity of these
five same-race faces and involved associating

numbers between 1 and 5 to each face (see Figure 3
as an example).

Individuation training began with a two-face
training block in which children were asked to
remember two faces and their corresponding num-
bers (e.g., “1” and “2”). Children then completed a
naming task, during which two faces from the
learning task were randomly displayed, with the
numbers from 1 to 5 presented underneath the
faces as response options. Children responded by
touching on the number that was associated with
each learned face. Feedback was given after each

Figure 2. The participant’s view of the screen for the Asian–Black implicit racial bias test. On “congruent” pairings, participants were
told to touch a smile when they saw an own-race Asian face and to touch a frown when they saw an other-race Black face. On “incon-
gruent” pairings, they were told to touch a frown when they saw an own-race Asian face and to touch a smile when they saw an
other-race Black face.

Figure 3. Perceptual individuation training procedure. In the
Black individuation condition, children learned to associate five
individual Black faces with five individual numbers. In the Asian
individuation condition, children learned to associate five indi-
vidual Asian faces with five individual numbers. In the White
individuation condition, children learned to associate five indi-
vidual White faces with five individual numbers. We have
included a black bar on each face to conceal the identities of the
individuals whose faces were used as stimuli. In the actual train-
ing and testing, however, each face was presented without a
black bar.
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response. After correctly individuating two faces,
they were asked to do a three-face training block in
which a new face was added along with a new cor-
responding number (e.g., “3”). Children were then
asked to do the same learning and naming training
as in the two-face training block. Four-face training
and five-face training were exactly the same except
that one new face along with a new corresponding
number was added in each block. Thus, to proceed
to the next block, children had to label the faces
with 100% accuracy; otherwise, the block was
repeated until they reached 100% accuracy. Train-
ing stopped when all five faces were learned and
labeled with corresponding numbers correctly. We
used numbers instead of African or Asian names
when teaching children to individuate the Black
faces because African names would sound highly
unfamiliar to Chinese children, as would associat-
ing Asian names with African individuals. The
training face photos were different from those
used in the IRBT or explicit choice task (see follow-
ing). All faces from a given race had a similar
hairstyle and exhibited neutral expressions (see
Figure 3). Images (600 9 480 pixels) were presented
on a Microsoft Surface Pro Tablet (17-in. display
screen).

Posttests of Implicit Bias and Their Timing

Regardless of condition, all participants took
part in pro-Asian/anti-Black implicit bias assess-
ments on five occasions (see Figure 1 for the time-
line). We pretested children’s implicit pro-Asian/
anti-Black bias on Day 1 and posttested their
implicit pro-Asian/anti-Black bias immediately
after individuation training on Day 2. Seven days
after Day 2 on Day 9, we assessed children’s
implicit pro-Asian/anti-Black bias again. One day
later on Day 10, we administered a second Black
individuation training as supplementary training
and immediately posttested children’s implicit pro-
Asian/anti-Black bias. As mentioned earlier,
because the existing training studies have shown
that the training effects of implicit racial bias
reduction, if any exist, tend to last for just a few
days (Lai et al., 2016; Olson & Fazio, 2006), we
planned this supplementary training session to
examine whether repeated training would maxi-
mize a potential long-term effect. The supplemen-
tary training was identical to the first training
with the same individual faces in each condition.
On Day 70, which was 60 days after the supple-
mentary training, we again assessed children’s
implicit bias.

Measures of Explicit Bias and Their Timing

Children’s explicit racial bias was assessed using
the choice task at the same time points in which
implicit biases were assessed. The choice task was
modeled after Kinzler, Shutts, DeJesus, and Spelke
(2009; see also Baron & Banaji, 2006; Dunham et al.,
2006; Qian et al., 2016). On the choice task, children
were asked about their preference when interacting
with an Asian individual or a Black individual in
four different contexts (e.g., This summer, your
mother will take you on vacation. On your trip, you can
choose one person as your travel guide. Which one
would you like to choose, the Asian or the Black?). Chil-
dren’s preference for the Asian adult over Black
adult was coded as 1 and their preference for the
Black adult over Asian adult was coded as 0 in
each of the four scenarios. The scores were added
up and divided by 4 to derive a proportion score,
with .50 as the no-bias score.

The implicit measures were always presented
first because these were of greatest theoretical inter-
est and because prior research suggests that there
are no order effects on these measures (Nosek,
Greenwald, & Banaji, 2007).

Results

Consistent with procedures from previous IAT
studies with adults (Greenwald et al., 2003) and
children (Cvencek, Greenwald, et al., 2011), data
were excluded from participants on the basis of
three criteria: (a) ≥ 10% of responses faster than
300 ms, (b) ≥ error rate of 30%, or (c) average
response latency 3 SD above the mean response
latency for the whole sample. These criteria
excluded two children due to excessive errors, leav-
ing 93 children for analysis. Preliminary analyses
revealed no significant effect of sex, t(91) = 0.59,
p = .557. Thus, the data were combined for this
factor in subsequent analyses.

Implicit Racial Bias

The mean scores and standard errors of the three
training groups are shown in Figure 4.

Immediate Effect of Initial Training

To examine the immediate effect of individuation
training on reducing implicit pro-Asian/anti-Black
bias, we conducted a repeated measures analysis of
variance (ANOVA) with training condition (Black
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individuation, Chinese individuation, and White
individuation) as a between-subjects variable and
time (pretest and immediate posttest) as a repeated
measures variable. We found a significant interac-
tion between time and training condition,
F(2, 81) = 2.99, p = .029, g2

p = .08. To further assess
the effects in each training group, we performed a
one-way repeated measures ANOVA for the three
training groups separately. For the Black training
group, we found a significant time effect, F(1,
29) = 6.71, p = .015, g2

p = .19, showing a significant
decrease in implicit pro-Asian/anti-Black bias
between pretest (D = .58, SE = .05) and immediate
posttest after individuation training (D = .25,
SE = .12). This result indicates that Black individua-
tion training reduced Chinese children’s implicit
pro-Asian/anti-Black bias. However, we did not
find any significant time effects for either the Chi-
nese individuation training group, F(1, 26) = 0.03,
p = .857, g2

p = .001, or White individuation training
group, F(1, 26) = 0.58, p = .455, g2

p = .02, meaning
that Chinese and White individuation trainings did
not reduce Chinese children’s implicit pro-Asian/
anti-Black bias.

To examine the difference between the three
training groups in their implicit pro-Asian/anti-
Black bias, we then performed a one-way ANOVA.
Although there was no significant difference in
implicit pro-Asian/anti-Black bias among the three

training groups at pretest, F(2, 90) = 0.31, p = .738,
there was a significant difference at immediate
posttest, F(2, 81) = 3.68, p = .030. These results
show that Black individuation training significantly
reduced Chinese children’s implicit pro-Asian/anti-
Black bias, while Asian and White individuation
trainings did not.

To examine whether individuation training elimi-
nated children’s implicit pro-Asian/anti-Black bias,
we performed one-sample t tests to compare each
training group’s mean D score against zero (no
bias). This analysis revealed that the three training
groups showed implicit pro-Asian/anti-Black bias
at pretest, all ts > 9.13 and ps < .001. It also
revealed that after the initial training, the Black
individuation training group still showed signifi-
cant implicit pro-Asian/anti-Black bias at immedi-
ate posttest, t(29) = 2.11, p = .043, which suggested
that the individuation training of Black faces
reduced but did not eliminate children’s pro-Asian/
anti-Black implicit bias. At immediate posttest, both
Asian and White individuation training groups con-
tinued to show implicit pro-Asian/anti-Black bias,
all ts > 5.52 and ps < .001.

The analyses collectively suggest that Black
individuation training reduced, but did not eliminate
children’s pro-Asian/anti-Black bias. By contrast,
neither Asian nor White individuation training
affected their pro-Asian/anti-Black bias.
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Short-Term Effect 1 Week After Initial Training

To examine the short-term effect of Black indi-
viduation training after 1 week, we conducted a
repeated measures ANOVA with time (pretest and
short-term posttest) as a within-subjects variable.
We did not find a significant time effect in the
Black individuation training group, F(1, 28) = 1.36,
p = .253, g2

p = .05. These results indicate that Black
individuation training did not yield a short-term
training effect on reducing implicit pro-Asian/anti-
Black bias 1 week after training. We also performed
one-sample t tests to compare each training group’s
mean D score at short-term posttest against zero
(no bias). This analysis revealed that the three train-
ing groups showed reliable implicit pro-Asian/anti-
Black bias at short-term posttest, all ts > 3.38 and
ps < .002. These results taken together indicate that
Chinese children from each of the three training
groups showed an implicit pro-Asian/anti-Black
bias 1 week after training.

Immediate Effect of Supplementary Training

To examine the immediate effect of the supple-
mentary individuation training, we conducted a
repeated measures ANOVA with training condition
as a between-subjects variable (Black individuation,
Asian individuation, and White individuation) and
time (pretest, supplementary training immediate
posttest) as a repeated measures variable. We found
a significant interaction between time and training
condition, F(2, 71) = 13.48, p < .001, g2

p = .28. To
further examine the effect of time in each group,
we performed a one-way repeated measures
ANOVA for each training group. For the Black
individuation training group, we found a signifi-
cant effect of time, F(1, 28) = 24.60, p < .001,
g2
p = .47. This result revealed that supplementary

Black individuation training had an immediate
effect on reducing Chinese children’s implicit
pro-Asian/anti-Black bias. However, we did not
find any significant effect for either the Asian indi-
viduation training group or White individuation
training group, all Fs < 1.03 and ps > .216, indicat-
ing that neither Asian nor White supplementary
individuation training had an effect on children’s
implicit pro-Asian/anti-Black bias.

To test the difference between the three training
groups in their implicit pro-Asian/anti-Black bias at
immediate posttest after supplementary training,
we conducted a one-way ANOVA. It revealed a
significant difference in implicit pro-Asian/anti-
Black bias among the three training groups at

immediate posttest, F(2, 71) = 13.82, p < .001. Post
hoc testing (least significant difference test [LSD])
revealed a significant difference between the Black
individuation training condition (D = .02, SE = .11)
and Asian individuation training condition
(D = .61, SE = .08), p < .001, 95% CI = [�.86, �.32],
and between the Black individuation training condi-
tion and White individuation training condition
(D = .63, SE = .08), p < .001, 95% CI = [�.86, �.34].
This pattern of outcomes indicates that the Black
individuation supplementary training produced a
significant immediate effect in reducing children’s
implicit pro-Asian/anti-Black bias, but the Asian
and White individuation supplementary trainings
did not.

To further examine whether supplementary
training eliminated children’s implicit pro-Asian/
anti-Black bias at immediate posttest, we performed
a one-sample t test. We compared each training
group’s mean D score at immediate posttest against
zero (no bias). This analysis revealed that the Black
individuation training group showed no implicit
pro-Asian/anti-Black bias at immediate posttest, t
(28) = 0.23, p = .823, whereas the Asian and White
individuation training groups showed implicit pro-
Asian/anti-Black bias, all ts > 7.66 and ps < .001.
These outcomes indicate that supplementary Black
individuation training eliminated children’s implicit
pro-Asian/anti-Black bias at immediate posttest,
but the Asian and White individuation trainings
did not.

Long-Term Effect of Supplementary Training

To examine the long-term effect of supplemen-
tary training, we conducted a repeated measures
ANOVA with training condition as a between-sub-
jects variable (Black individuation, Chinese individ-
uation, and White individuation) and time (pretest,
long-term posttest) as a repeated measures variable.
We found a significant interaction between training
condition and time, F(2, 47) = 3.86, p = .028,
g2
p = .14. To further examine the effect of time in

each group, we performed a one-way repeated
measures ANOVA for each training group, sepa-
rately. For the Black individuation training group,
we found a significant effect for time,
F(1, 14) = 8.20, p = .013, g2

p = .37. This result indi-
cates that supplementary Black individuation train-
ing had a long-term effect reducing Chinese
children’s implicit pro-Asian/anti-Black bias. How-
ever, we did not find any long-term effect for either
the Asian individuation or White individuation
training group, all Fs < 0.36 and ps > .559.
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To examine the difference in long-term effects
between the three training groups in their implicit
pro-Asian/anti-Black bias, we performed a one-way
ANOVA. It revealed a significant difference in
implicit pro-Asian/anti-Black bias among the three
training groups at long-term posttest, F(2, 47) =
5.12, p = .010. Post hoc testing (LSD) revealed a sig-
nificant difference between the Black individuation
training condition (D = .24, SE = .10) and Asian
individuation training condition (D = .71, SE = .10),
p = .003, 95% CI = [�.78, �.17], and between the
Black individuation training condition and White
individuation training condition (D = .56, SE = .10),
p = .028, 95% CI = [�.62, �.04]. These results indi-
cate that the supplementary Black individuation
training had a long-term effect on reducing implicit
bias of at least 70 days. In contrast, the Asian and
White individuation trainings did not show any
long-term effects.

To further examine whether supplementary
training eliminated children’s implicit pro-Asian/
anti-Black bias at long-term posttest, we performed
one-sample t tests. We compared each training
group’s mean D score at long-term posttest against
zero (no bias). This analysis revealed that the Black
individuation training group still showed implicit
pro-Asian/anti-Black bias at long-term posttest,
t(14) = 2.18, p = .047, and that the Asian and White
individuation training groups also showed implicit
pro-Asian/anti-Black bias, all ts > 5.53 and
ps < .001.

The combined findings from the different analy-
ses of the long-term effects of the supplementary

training indicate that although the supplementary
training was not able to retain the eliminative effect
on pro-Asian/anti-Black bias that was present in
the initial aftermath of the supplementary training,
it did produce a long-term training effect in reduc-
ing children’s implicit pro-Asian/anti-Black bias
that lasted for at least 70 days. In contrast, supple-
mentary Asian and White individuation trainings
did not impact children’s implicit pro-Asian/anti-
Black bias.

Explicit Racial Bias

The mean scores and standard errors of each
training group are shown in Figure 5. To examine
immediate, short-term, and long-term training
effects, we performed the same analyses that were
used to examine explicit pro-Asian/anti-Black bias.
They revealed that Black individuation training,
Asian individuation training, and White individua-
tion training did not have an immediate, short-term,
or long-term training effect on reducing children’s
explicit pro-Asian/anti-Black bias, all Fs < 1.54 and
ps > .213.

Discussion

The present study examined the long-term effect of
perceptual individuation training on reducing chil-
dren’s implicit pro-Asian/anti-Black bias. We
trained 4- to 6-year-old Chinese children to individ-
uate Black faces, Asian faces, and White faces, and
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tracked their implicit pro-Asian/anti-Black bias for
70 days. We obtained three major findings. First,
training Chinese preschoolers to individuate other-
race Black faces, unlike training them to individuate
own-race Asian faces or other-race White faces,
resulted in an immediate reduction in implicit pro-
Asian/anti-Black bias. Second, the combination of
initial and supplementary training involving indi-
viduation of other-race Black, but not own-race
Asian faces or other-race White faces, resulted in a
long-term reduction in implicit pro-Asian/anti-
Black bias. Third, the individuation training effect
was specific to reducing implicit, but not explicit,
racial bias.

The result that Chinese children’s implicit pro-
Asian/anti-Black bias was significantly reduced
immediately after Black face individuation training
is consistent with recent studies demonstrating
effectiveness of individuation training for reducing
implicit racial bias within a short time span after
training (Lebrecht et al., 2009; Xiao et al., 2015).
Taken together, the present and prior findings sug-
gest that individuation skills learned on faces of a
given race can extend to novel exemplars of the
trained race (Lebrecht et al., 2009; McGugin,
Tanaka, Lebrecht, Tarr, & Gauthier, 2011). Our data
also extend previous work with children by show-
ing that the immediate effect of perceptual individ-
uation training with other-race faces is specific to
the race group targeted in training, which is consis-
tent with the results of the adult training studies
(Lebrecht et al., 2009; McGugin et al., 2011).

Most importantly, unlike Xiao et al. (2015) and
Lebrecht et al. (2009) who only tested immediate
training effects, we for the first time investigated
both short- and long-term effects of individuation
training. We found that one session of individua-
tion training, while producing an immediate effect,
failed to have a lasting effect: 1 week after the
training, children’s implicit racial bias returned to
the pretraining level. These results are consistent
with previous findings with adults that most inter-
ventions immediately reduce implicit racial bias,
but fail to sustain the effect after a delay of several
days (Lai et al., 2016). However, we showed that
with one additional supplemental individuation
training session, bias reduction lasted for at least
70 days. Overall, our results suggest that supple-
mentary training in combination with initial train-
ing, but not supplementary training alone,
contributed to the long-term effect of individuation
training.

Our findings provide support for the perceptual–
social linkage hypothesis (Lee, Quinn, & Heyman,

2017; Lee, Quinn, & Pascalis, 2017; Quinn et al.,
2013). As mentioned earlier, this hypothesis posits
that implicit racial bias in favor of own-race faces
and against other-race faces is a social consequence
of children’s differential processing experience of
own-race versus other-race faces. Specifically, this
hypothesis suggests that the early emergence of
implicit bias results from two early tendencies: the
tendency to categorize other-race faces and the ten-
dency to form relatively more positive associations
with individuals from familiar categories. Individu-
ation training disrupts children’s tendency to
categorize other-race faces by race. This in turn
decreases the likelihood that attitudes and stereo-
types, which are mostly negative (Banaji & Green-
wald, 2013), will be applied to members of the
other-race category.

The present findings along with those by Xiao
et al. (2015) support the idea that there is a causal
relation between children’s perceptual processing of
other-race faces and implicit racial bias against
them. By teaching children to recognize the faces of
individuals of one other race, we significantly
reduced their racial bias with long-lasting effect.
Also, the fact that our individuation training of
White faces did not lead to a reduction of children’s
anti-Black implicit racial bias points to the speci-
ficity of our causal effect.

The present findings also have important practi-
cal implications. First, they point to the need for
early exposure to other-race faces. If implicit racial
bias is a social consequence of early differential
exposure to own- versus other-race faces as con-
tended by the perceptual–social linkage hypothesis,
then early intervention to increase exposure to
other-race faces should help reduce implicit racial
bias in children. However, mere exposure is not
likely to be sufficient. Rather, other-race faces may
need to be individuated, as suggested by the pre-
sent and previous studies (Lebrecht et al., 2009;
Qian et al., 2017; Xiao et al., 2015). Furthermore, as
the differential exposure to own- versus other-race
faces begins in infancy, our findings suggest that
such intervention may have maximum benefit
when begun early in life.

Second, it has been suggested that to reduce
racial bias effectively, one of the best approaches is
to engage individuals in immersive and prolonged
interaction with other-race individuals (Neto, da
Conceic�ao Pinto, & Mullet, 2016; Pettigrew &
Tropp, 2006; Rudman, Ashmore, & Gary, 2001;
Shook & Fazio, 2008). However, it might not be
possible for young children to have such opportuni-
ties, especially for those living in homogeneous
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racial settings (e.g., in most parts of Asia and
Africa, and some parts of the United States, that
have no or very few other-race individuals). Even
in multicultural and multiracial settings, young chil-
dren may have only limited opportunities to inter-
act with other-race children due to school and
community segregation (Glazerman & Dotter,
2016). Our findings suggest that direct interactions
with other-race individuals might not be necessary
to reduce implicit racial bias with lasting effects.
Rather, training children to recognize images of
other-race individuals may be sufficient to obtain a
long-term reduction in implicit racial bias. Thus, the
findings suggest that individuation training may be
an efficient and effective intervention strategy that
is applicable to a wide range of settings.

Third, most of the existing intervention studies
have produced immediate or short-term effects that
at best lasted only several days in reducing adult
racial bias (see Lai et al., 2016 for a review). These
studies raise doubts about the long-term viability of
such intervention in reducing implicit racial bias.
However, our data indicate that it is indeed possi-
ble to achieve a long-lasting effect in children before
biases become entrenched. Furthermore, our find-
ings suggest that training that engages the process
of perceptual individuation can be simple and brief
as long as it is administered in multiple sessions.
As mentioned earlier, the best training effect to date
was achieved with the use of an intensive and mul-
tifaceted training program (Devine et al., 2012),
which reduced implicit racial bias for a duration of
8 weeks. Unfortunately, because this intervention
included an intensive learning procedure, which
lasted for 45 min, it might not be appropriate for
young children due to their limited attention span.
In contrast, our approach offers a short and child-
friendly intervention that takes about 20 min to
complete. Moreover, given the fact that our training
sessions were successfully delivered on a touch
screen computer, the program can be readily
adapted for use in a more game-like fashion on
smartphones or Pads.

Although the present study is the first to demon-
strate the long-term viability of perceptual individu-
ation training in reducing young children’s implicit
racial bias, many questions still need to be
answered. For example, dosage and timing are fac-
tors that can contribute to the effectiveness of any
training. Both of these will need to be systemati-
cally manipulated in future research to optimize the
effectiveness of individuation training. In addition,
given that the bias was reduced but not eliminated
in the immediate posttest after initial training and

in the long-term posttest after supplementary train-
ing, it will be important to assess whether it is pos-
sible to improve its effectiveness. For example, it
will be important to examine the effects of having
more training trials in a single session or more
training sessions with fewer trials, and to investi-
gate changes in the timing of the supplemental
training. It will also be informative to determine
whether training children to individuate Black
females, instead of Black males, would reduce anti-
Black bias. Furthermore, the present study involved
children who had no direct contact with other-race
individuals, so it will also be valuable to examine
children with such contact, as well as biracial chil-
dren, in addition to examining possible effects of
indirect contact with other races, inclusive of media
exposure. Such studies could help delineate the role
of prior exposure in the effectiveness of individua-
tion training on implicit racial bias reduction. Addi-
tional studies are also needed to measure children’s
executive function and to control for the possibility
of immature executive function on the IRBT (Ito
et al., 2015). Finally, the present study used an
implicit racial bias measure that concurrently mea-
sures children’s pro–own-race and anti–other-race
implicit bias. It is therefore unclear whether individ-
uation training reduces either children’s pro–own-
race bias or their anti–other-race bias or both.
Future research using measures capable of separat-
ing these effects will be needed to clarify this issue.

It should be noted that the effect of perceptual
individuation training was specific to implicit racial
bias, as was evident by the lack of any effect on
explicit bias. These results are consistent with previ-
ous findings that implicit racial bias is unrelated to
explicit racial bias in children even though children
show both implicit and explicit racial biases (Baron
& Banaji, 2006; Dunham et al., 2006; Qian et al.,
2016). In addition, adult training studies have con-
sistently shown that whereas training sometimes
reduces implicit racial bias, the same training had
little impact on explicit racial bias (Lai et al., 2014,
2016). Nevertheless, one source of the lack of corre-
lation between implicit and explicit racial bias mea-
sures and the related null effect of training in
reducing children’s explicit racial bias may be the
explicit measure used. In the present study and
those prior investigations that have measured chil-
dren’s implicit and explicit racial bias concurrently,
an explicit choice or preference task was used. One
issue that needs to be addressed in future studies is
why children show preferences for own-race indi-
viduals on such tasks. It is possible that these pref-
erences reflect greater familiarity with own-race
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individuals (Zebrowitz, Bronstad, & Lee, 2007) or
assumptions about parental expectations. Further
studies with additional explicit racial bias measures
will be needed to distinguish between these
possibilities.

Methodological issues notwithstanding, it is also
possible that children’s implicit and explicit racial
biases are indeed unrelated because implicit and
explicit biases have different developmental origins.
Implicit bias may stem from early perceptual expe-
rience individuating own- but not other-race faces.
In contrast, explicit bias may be learned from social
experience (e.g., social learning from adults and
peers). If this is the case, then different strategies
may be needed to reduce the two types of biases:
perceptual means to reduce implicit bias and social
means to reduce explicit bias (Gawronski & Boden-
hausen, 2006; Pettigrew & Tropp, 2006). In addi-
tion, it is possible that intergroup contact quantity
is associated with more positive implicit bias,
whereas intergroup contact quality is associated
with positive explicit bias (Prestwich, Kenworthy,
Wilson, & Kwan-Tat, 2008). For this reason, indi-
viduation training may be sufficient to reduce chil-
dren’s implicit racial bias but not their explicit
racial bias. As proposed by Allport (1979), further
characteristics that facilitate contact quality such as
intergroup cooperation may be necessary to
improve explicit attitudes toward other-race mem-
bers. This suggestion raises the possibility of
increasing other-race contact quality to directly
reduce explicit racial bias and thereby indirectly
reduce implicit racial bias, an idea that awaits con-
firmation with specifically designed studies.

In summary, we have shown that individuation
training can effectively reduce implicit racial bias
and that this effect is specific to the race group tar-
geted at training. More importantly, we for the first
time documented that individuation training can be
effective for at least 70 days. Our findings support
the perceptual–social linkage hypothesis by provid-
ing evidence for a causal linkage between children’s
perceptual experience with faces and implicit racial
bias. From a practical standpoint, our findings point
to a potentially effective and efficient intervention
strategy to counter implicit racial bias in early
childhood with long-lasting effect.
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