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ABSTRACT
Multiracial research emphasizes hypodescent categorizations and relies on
computer-generated stimuli. Four experiments showed that real biracial
faces in a 2-Choice categorization task (White, Black) elicited hypodescent
more than computer-generated faces. Additionally, Experiment 2 showed a
2-Choice categorization task with real biracial faces increased racial essenti-
alism more than a 3-Choice categorization task. Experiment 3 showed that
mere exposure to real biracial faces did not increase essentialism. Finally,
Experiments 4a and 4b replicated hypodescent outcomes when comparing
real biracial faces to computer-generated versions of those same faces. In
sum, these findings initiate a discussion surrounding the methodology of
multiracial categorizations.
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Since multiracial individuals are projected to be one of the fastest-growing populations in the United
States across the next 40 years (Dunham & Olson, 2016; Kang & Bodenhausen, 2015; Richeson &
Sommers, 2016;), it is important for research to understand the nuance surrounding how multiracial
individuals are categorized by society. It is true that not all multiracial people are racially ambiguous in
appearance. However, it is clear that this emerging multiracial demographic has inspired a growing body
of social psychological research on ambiguous categorization processes (e.g., Carpinella, Chen,
Hamilton, & Johnson, 2015; Chen & Hamilton, 2012; Chen, Moons, Gaither, Hamilton, & Sherman,
2014; Freeman, Pauker, & Sanchez, 2016; Gaither, 2015; Gaither, Pauker, Slepian, & Sommers, 2016;
Halberstadt, Sherman, & Sherman, 2011; Ho, Kteily, & Chen, 2017; Ho, Sidanius, Levin, & Banaji, 2011;
Ho, Sidanius, Cuddy, & Banaji, 2013; Krosch, Berntsen, Amodio, Jost, & Van Bavel, 2013; Peery &
Bodenhausen, 2008). Moreover, other research has also focused on how exposure to this growing group
influences social attitudes, since multiracial individuals directly contradict U.S. society’s more fixed
notions about racial group membership (e.g., Gaither, Babbitt, & Sommers, 2018a; Gaither, Toosi,
Babbitt, & Sommers, 2018b; Sanchez, Good, & Chavez, 2011; Sanchez, Young, & Pauker, 2015;
Pauker, Meyers, Sanchez, Gaither, & Young, 2018; Young, Sanchez, & Wilton, 2013).

However, the majority of multiracial categorization research to date has utilized computer-
generated images of faces. Therefore, we do not know whether computer-generated depictions of
multiracial individuals are ecologically valid in terms of reflecting how actual multiracial individuals
are categorized. Here, we explicitly test the generalizability of these past findings by directly
comparing the use of computer-generated and real multiracial faces.

Social categorization research uses a variety of methods. Some studies utilize computer-generated
faces and other studies use photographs of actual people. Some studies use forced-choice binary
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categorizations, and other studies provide more options. Although multiracial and racially ambiguous
perception research has clearly used a variety of stimuli type and methods (e.g., Chen & Hamilton, 2012;
Freeman, Pauker, Apfelbaum, & Ambady, 2010; Krosch et al., 2013; Pauker et al., 2009; Peery &
Bodenhausen, 2008), much of this work has solely relied on computer-generated or computer-morphed
stimuli. Both computer-generated and computer-morphed stimuli (faces made by morphing two photos
of monoracial individuals together) attempt to represent multiracial stimuli as a 50:50 blend of the racial
backgrounds of interest. Yet real multiracial individuals may not always have features that reflect these
50:50 blends, and no work has systematically compared these different types of stimuli in a single study.

We argue that computer-generated faces may be qualitatively different than actual biracial faces,
since real biracial people are not perfectly controlled blends of their parents’ faces and also are
simply more realistic. Based on the Social Relevance Hypothesis, we argue that real biracial faces may
be processed differently than computer-generated faces, because the former are more realistic and
should be viewed as more socially relevant and more meaningful to the perceiver. Some work shows
that higher levels of social relevance cause that stimuli to be processed in a more purposeful and
socially meaningful manner (e.g., Bastian, Loughnan, & Koval, 2011; Mullen, Brown, & Smith, 1992;
Oberman, Ramachandran, & Pineda, 2008) due to the realistic qualities of the stimuli that create a
personal connection (see also Bailenson, Yee, Merget, & Schroeder, 2006; Schroeder, 2002).

Hypodescent is one prevalent heuristic that some perceivers use during racially ambiguous
categorization, whereby ambiguously raced individuals are labeled more often as members of their
minority or socially subordinate group based on their physical appearance (Halberstadt et al., 2011;
Ho et al., 2013, 2011; Krosch et al., 2013; Peery & Bodenhausen, 2008; Sanchez et al., 2011).
Historically known as the one-drop rule, whereby one drop of “Black blood” identified a mixed-
race individual as Black, hypodescent is consistent with either/or categorical approaches to race (e.g.,
Allport, 1954; Bodenhausen & Macrae, 1998). Strictly speaking, hypodescent involves assigning
individuals to their socially subordinate group when you know their ancestry (Jordan, 2014), but
individuals could still categorize someone in a manner consistent with hypodescent by assuming a
targets’ ancestry based on their outward appearance and then categorizing them according to their
socially subordinate group. For clarity, we call this specific process of categorizing where only visual
information is utilized—visual hypodescent. Social categorization research documenting visual
hypodescent has relied primarily on computer-generated or computer-morphed faces (e.g.,
Halberstadt et al., 2011; Ho et al., 2011; Krosch & Amodio, 2014; Krosch et al., 2013; Hugenberg
& Bodenhausen, 2004; Peery & Bodenhausen, 2008). Therefore, we predicted that real racially
ambiguous biracial faces should also heighten social motivations and elicit higher levels of visual
hypodescent compared to computer-generated faces.

To our knowledge, only one set of studies has directly compared categorizations of computer-
generated and real biracial faces. Chen and Hamilton (2012; Experiment 2) found that hypodescent
categorizations were more readily elicited by real Black/White biracial faces than by morphed
biracial faces (created by morphing Black and White monoracial faces together). However, these
researchers did not test whether they elicited different levels of visual hypodescent in a racially
dichotomous categorization task (i.e., one that only asks participants to categorize the faces as Black
or White), which is most often used in research. Moreover, these authors did not provide an
explanation for the differences in hypodescent rates by stimulus type.

Here, we aimed to answer two main questions: (1) is visual hypodescent applied differently to
experimenter controlled, computer-generated racially ambiguous biracial stimuli compared to actual
racially ambiguous biracial individuals?; and (2) does visual hypodescent vary based on what racial
categories are explicitly cognitively accessible to the perceiver?

Experiment 1: 2- vs. 3-choice categorization outcomes

Experiment 1 tested whether real racially ambiguous biracial faces are categorized differently than
computer-generated racially ambiguous biracial faces by comparing a 2-Choice versus a 3-Choice
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categorization task. We hypothesized that a 2-Choice categorization task, which asks participants to
dichotomously categorize racially ambiguous faces into discrete monoracial categories would lead to
higher levels of visual hypodescent (categorizing more faces as Black) for real biracial faces over
computer-generated biracial faces because real biracial faces are likely to be seen as more socially
relevant (Bastian et al., 2011; Oberman et al., 2008).

Stimuli pretest

FaceGen is a frequently used program in face categorization studies that allows researchers to control
various aspects of faces when creating stimuli (i.e., skin color, facial features, affect). For example, to
create a racially ambiguous face, the setting for a face would be at the midpoint between the two
desired racial categories (i.e., White and Black). To compare categorization outcomes between real
biracial faces and FaceGen computer-generated faces, we first conducted a pretest to ensure that the
stimuli sets were equivalent in racial ambiguity and related characteristics.

Twenty FaceGen computer-generated racially ambiguous Black/White faces (10 female) with
neutral expressions were used in this study (see Pauker et al., 2009; Gaither et al., 2014; Hinzman
& Kelly, 2013; for other uses). All images were in color, cropped to an oval shape to display only the
face (ears were partially visible, but no hair was visible) and were adjusted to uniform size and
resolution (275 × 360 pixels; 3.8 × 5.0 inches; see Appendix A).

Thirty biracial Black/White individuals (15 female) were photographed in the lab on a white back-
ground while making a neutral facial expression as part of a previous study. Twenty of these photos were
selected (13 female) based on perceived ambiguity. These images were in color and were cropped to the
same oval shape. All of these images were adjusted to uniform size and resolution (184 × 248 pixels;
3.8 × 5.0 inches; see Appendix A).

Fifty participants (27 female; Mage = 24.46, SD = 11.06) were recruited using Amazon’s
Mechanical Turk using the keywords “short face perception study” and received 50 cents for their
work (Buhrmester, Kwang, & Gosling, 2011). The sample included 33 White, 3 Asian, 1 Latino, 1
Black, 2 Native American, 2 biracial, and 8 racially unspecified individuals. Participants first read the
following prompt: “You will see a series of pictures of different people. Some of these individuals
have features that are more typical of African Americans, and some have features that are more
typical of Caucasian Americans in terms of skin color, hair, eyes, nose, cheeks, lips, etc. Please rate
the following photos to the best of your ability using your gut or instinctual responses.” Participants
then were randomly assigned to rate 20 out of the 40 faces (a mix of the computer-generated and real
biracial faces) on a scale ranging from 1 (not at all) to 7 (very much) for each of the following
dimensions: prototypical White appearance, prototypical Black appearance, prototypical White
features, prototypical Black features, neutrality of facial expression, and attractiveness. Results
showed that the two sets of stimuli did not significantly differ on any of the ratings (all Fs < 2.91,
all ps > .10; p = .10 was for attractiveness with computer-generated faces being rated as slightly
higher). Additionally, there were no differences based on target gender (all Fs < 2.18, all ps > .15).
While real biracial faces will vary considerably in the prototypicality and distinctiveness of their
features in reality, the current set of faces were specifically selected to match the racial ambiguity of
the computer-generated set to systematically test how computer-generated versus actual racial
ambiguity may influence race categorization.

Method

Participants

Experiment 1 was our initial investigation of this research question. One hundred and thirty-three
undergraduates (81 females; 4 gender unspecified; Mage = 19.29, SD = 1.21) participated in exchange
for partial course credit. This data was collected in 2012, and we followed the norm (at the time) of
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collecting 30 participants per between-subjects condition. Based on recruitment limitations using the
department participant pool, our goal was to recruit approximately 25–35 participants in each of
four conditions during a one-semester recruitment period. The sample included 89 Whites, 10
Asians, 4 Latinos, 2 Blacks, 23 biracials, and 5 racially unspecified.

Procedure

The categorization task was programmed using javascript in Qualtrics to allow each screen to
automatically advance to the next face after a participant entered a response. Participants first
read: “You will complete a short-face categorization task. Your job is to sort these faces into
categories by pressing the numeric key ON THE KEYBOARD (e.g., “1”, “2”, or “3”) corresponding
to the appropriate category displayed on the screen as quickly as possible. The page will automati-
cally advance after you type one of the numbers.”

Participants were then randomly assigned to view either the 20 pre-tested computer-generated faces
or the 20 pre-tested real biracial faces in a randomized order. They were also randomly assigned to use
either a 2-Choice or a 3-Choice categorization task. Therefore, the design was a 2 (stimuli type:
computer-generated, real biracial faces) × 2 (categorization task: 2-Choice, 3-Choice) between-subjects
design. The response options in the 2-Choice task were Black (1 key) or White (2 key), and the response
options in the 3-Choice task were Black (1 key), Biracial (2 key), and White (3 key).

Results

Hypodescent

Relative rates
We computed each participant’s hypodescent tendencies by subtracting the proportion of White
categorizations from the proportion of Black categorizations. We hypothesized that participants
would engage in visual hypodescent significantly more when categorizing real biracial faces in the
2-Choice task than when categorizing computer-generated faces and/or in the 3-Choice task. We
conducted a 2(Categorization Task) × 2(Stimuli Type) between-subjects ANOVA on hypodescent.
There was a main effect of categorization task, F(1, 129) = 4.14, p = .04, ηp

2 = .03, indicating that
hypodescent occurred more frequently in the 2-Choice task (M = 0.06, SD = .39) than in the
3-Choice task (M = −0.06, SD = .28). There was also a main effect of stimuli type, F
(1, 129) = 4.80, p = .03, ηp

2 = .04. Hypodescent was applied more to real biracial faces (M = 0.07,
SD = .30) than to computer-generated faces (M = −0.06, SD = .37). The interaction was not
significant, p = .31, ηp

2 = .01. However, we conducted follow-up pairwise comparisons given our a
priori hypotheses that hypodescent would be most prevalent with biracial faces in the 2-Choice task.
In the 2-Choice task, hypodescent was applied to real biracial faces (M = .15, SD = .31) more than to
computer-generated faces (M = −.03, SD = .44), p = .02, ηp

2 = .04. There was no difference by
stimulus type in the 3-choice task, p = .41, ηp

2 = .01. In addition, real faces elicited more hypodescent
in the 2-Choice condition than in the 3-Choice condition (M = −.02, SD = .27), p = .03, ηp

2 = .04,
whereas categorization task did not affect hypodescent levels for computer-generated faces, p = .48,
ηp

2 = .004 (see Figure 1).1

Absolute rates
We then sought to determine whether evidence for hypodescent (significantly more Black categor-
izations than White categorizations) was obtained in each of the four conditions. A hypodescent
score that was positive and significantly different from zero provides evidence for hypodescent (i.e.,
that participants are making consistently more Black than White categorizations, and their categor-
izations are different from chance). A series of one sample t-tests showed that participants engaged
in hypodescent in the 2-Choice/Real Face condition (M = .15, SD = 0.31), t(34) = 2.93, p = .01,

4 S. E. GAITHER ET AL.



Cohen’s d = 1.00, but not in the 2-Choice/Computer-generated condition (M = −.03, SD = 0.44),
p = .67, or the 3-Choice/Real Face condition (M = −.02, SD = 0.27), p = .61. Participants in the
3-Choice/Computer-generated condition (M = −.09, SD = 0.29) actually exhibited a marginal tendency
for hyperdescent (more White categorizations than Black categorizations), t(31) = −1.77, p = .09,
Cohen’s d = .64.

Discussion

These results provide initial evidence that hypodescent is applied more readily when categorizing
real biracial faces compared to computer-generated faces, especially when perceivers’ categorizations
are constrained to two choices. This finding suggests that experiments using computer-generated
faces may actually underestimate the prevalence of hypodescent for real biracial individuals.

However, Experiment 1 also demonstrated that perceivers categorizing faces in the 3-Choice
condition did not engage in hypodescent regardless of face type, demonstrating that the addition of a
biracial category reduced hypodescent for both types of faces. This finding clarifies the role of
categorization task in contributing to the discrepant findings in the literature in which the same faces
sometimes compel hypodescent (Peery & Bodenhausen, 2008) and sometimes do not (Chen &
Hamilton, 2012; Chen et al., 2014).

In sum, Experiment 1 provided preliminary evidence that perceivers respond to racially ambig-
uous faces differently depending on whether they are real or computer-generated and how they are
asked to categorize them. Experiment 2 sought to replicate and extend these findings by examining
perceivers’ beliefs about race.

Experiment 2: 2- vs. 3-choice task, categorization outcomes and essentialism

Some work regarding the perceptions of racially ambiguous individuals has focused on whether
increased exposure to biracial individuals will change perceivers’ beliefs about race, specifically their
endorsement of racial essentialism (Sanchez et al., 2015; Young et al., 2013). Racial essentialism is a rigid
(as opposed to malleable) view of race, in which racial groups are perceived as naturally occurring
discrete categories (e.g., Leyens et al., 2001; Rothbart & Taylor, 1992). Biracial people represent the
blurring of racial boundaries, which directly conflicts with the idea that racial categories must be
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Figure 1. Hypodescent tendencies (Black categorizations – White categorizations) by type of biracial face and categorization task
in Experiment 1. Error bars represent standard error.
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discrete. Indeed, exposure to biracial individuals, especially those who identify as multiracial, has been
shown to decrease essentialism and colorblindness attitudes (Gaither, Babbitt, et al. 2018a; Gaither et al.,
2018b; Sanchez et al., 2015; Young et al., 2013).

This relationship between essentialist beliefs and hypodescent appears to be bidirectional. Adults
who are high in racial essentialism believe that the boundaries between racial groups are in fact discrete
(Chen & Hamilton, 2012; Haslam, Rothschild, & Ernst, 2000; Plaks, Malahy, Sedlins, & Shoda, 2012),
and they tend to follow the rule of hypodescent when categorizing ambiguous others (Chao, Hong, &
Chiu, 2013). Thus, essentialist beliefs influence hypodescent (e.g., Chao et al., 2013; Ho, Roberts, &
Gelman, 2015). Additionally, being presented with information consistent with hypodescent increases
essentialist beliefs (Gaither et al., 2018a; Young et al., 2013). For example, when perceivers are exposed
to real racially ambiguous faces that are labeled as monoracial (e.g., Black) compared to multiracial,
participants actually show an increase in essentialism since the monoracial label activates a more fixed,
categorical view of race (Young et al., 2013). Therefore, this suggests that if someone is asked to
categorize a face by using two monoracial categories (i.e., White, Black) versus three racial categories
(one of which includes a “biracial” option), these two distinct categorization tasks may activate differing
levels of fixed views about race. In other words, a 2-Choice task could lead to higher levels of
essentialism, whereas a 3-Choice task could lead to lower levels of essentialism.

Thus, we expected that asking participants to categorize real biracial faces into monoracial categories,
thereby reinforcing traditional racial boundaries, would increase perceivers’ endorsement of essentialist
beliefs, but not when the same task was completed with less socially meaningful, computer-generated
faces. On the other hand, we predicted that a task that does not solely prime monoracial categories but
also reminds perceivers of a multiracial category option will not show these same outcomes.
Consequently, we predicted that essentialist thinking would only increase when perceivers engaged in
the task that forced monoracial labels onto the more socially meaningful faces.

Method

Participants

Two hundred and forty-one undergraduates (145 females; 3 gender unspecified; Mage = 19.00,
SD = 1.14) participated in exchange for partial course credit. To ensure generalizability of our
findings from Study 1 with a larger sample size, our goal was to recruit approximately 50–65
participants in each of four conditions during a one-semester recruitment period. The sample
contained 171 Whites, 35 Asians, 9 Latinos, 8 Blacks, 13 biracials, and 5 unspecified.

Procedure

The laboratory session procedure was identical to that of Experiment 1, except that we collected
participants’ endorsement of essentialist beliefs after the categorization task. Using the essentialism
scale from No et al. (2008), participants rated eight statements about essentialist beliefs (e.g., “To a
large extent, a person’s race biologically determines his or her abilities or traits”; α = .63) using a
scale of 1 = not at all to 7 = very much.

Results

Hypodescent

Relative rates
The same analysis approach utilized in Experiment 1 was used here. We hypothesized that partici-
pants would engage in more hypodescent in the 2-Choice/Real Face condition compared to the other
three conditions. We conducted a 2(Categorization Task) × 2(Stimuli Type) between-subjects
ANOVA on hypodescent. There was a main effect of categorization task, F(1, 237) = 9.54,
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p = .002, ηp
2 = .04, and a main effect of stimuli type, F(1, 237) = 16.82, p < .001, ηp

2 = .07. These
main effects were qualified by a significant interaction, F(1, 237) = 5.89, p = .02, ηp

2 = .02. Follow-up
pairwise comparisons revealed that real faces (M = .32, SD = .32) elicited more hypodescent than
computer-generated faces (M = .05, SD = .42) in the 2-Choice condition, p < .001, ηp

2 = .08, but
there was no difference in hypodescent by stimuli type in the 3-Choice condition, p = .24.
Furthermore, real faces elicited more hypodescent in the 2-Choice condition (M = .32, SD = .32)
than in the 3-Choice condition (M = .09, SD = .21), p < .001, ηp

2 = .06, whereas categorization task
did not affect hypodescent levels for computer-generated faces. It is important to note that these
patterns replicated the follow-up comparison results in Experiment 1 (even though the two-way
interaction was not statistically significant in that experiment) (see Figure 2).

Absolute rates
One-tailed tests revealed participants engaged in hypodescent in the 2-Choice/Real Face condition
(M = .32, SD = 0.32), t(61) = 7.86, p < .001, Cohen’s d = 2.01, and in the 3-Choice/Real Face condition
(M = .09, SD = 0.21), t(56) = 3.32, p < .001, Cohen’s d = 0.89. Participants did not engage in
hypodescent when categorizing computer-generated faces into two categories (M = .05, SD = 0.42), t
(60) = 0.99, p = .33, Cohen’s d = .26, or three categories (M = .03, SD = 0.28), t(60) = 0.71, p = .48,
Cohen’s d = .18.

Psychological essentialism

We hypothesized that categorizing the real biracial faces into two categories would lead to higher
levels of endorsing racial essentialism relative to the other three conditions. First, we conducted a 2
(Categorization Task) × 2(Stimuli Type) between-subjects ANOVA on essentialism scores. There
was a significant main effect of stimuli type, F(1, 229) = 5.21, p = .02, ηp

2 = .02. Participants who
categorized the real faces (M = 3.46, SD = .74) endorsed essentialism more strongly than those who
categorized computer-generated faces (M = 3.24, SD = .76). The categorization task by stimulus-type
interaction was not significant, F(1, 229) = 2.36, p = .13, ηp

2 = .01. We conducted follow-up pairwise
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Figure 2. Hypodescent tendencies (Black categorizations – White categorizations) by type of biracial face and categorization task
in Experiment 2. Error bars represent standard error.
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comparisons given our a priori hypotheses. They revealed that participants who categorized real
biracial faces using the 2-Choice task (M = 3.51, SD = .66) endorsed psychological essentialism more
than those who categorized computer-generated faces in the 2-Choice task (M = 3.14, SD = .68),
p = .01, ηp

2 = .03. No other comparisons were significant, ps > .16, ηp
2s < .008.

Discussion

In conjunction with Experiment 1, our findings indicate that stimulus type and categorization task
affect how biracial faces are perceived and influence beliefs about race. Only when participants
categorized real biracial faces did we find visual hypodescent, and those who categorized real faces
into monoracial categories of Black or White exhibited the highest levels of essentialist beliefs. It is
important to note that if we had only used computer-generated stimuli, we might not have
concluded that categorizing ambiguous individuals as monoracial relative to multiracial increases
essentialism. These findings are consistent with our assertion that real biracial faces are more socially
relevant stimuli that elicit different psychological processes than computer-generated faces.

Experiment 2 is also consistent with past work showing that essentialist thinking is associated
with social categorization outcomes (e.g., Chao et al., 2013; Haslam et al., 2000; Rothbart & Taylor,
1992). Our findings suggest that in addition to essentialist thinking affecting social categorization
outcomes, using traditional monoracial categories to categorize ambiguous stimuli appears to
activate more fixed thinking about race. However, an alternative explanation for our results is that
mere exposure to real racially ambiguous individuals increases essentialism and that the 2-Choice
task merely reflects how people naturally categorize those faces, whereas the 3-Choice task primes
people to think more about multiracialism and categorize more faces as multiracial than they would
otherwise. To directly address this alternative explanation, we conducted Experiment 3 and mea-
sured perceivers’ essentialist beliefs after participants either categorized real biracial faces into
monoracial categories or were simply exposed to the faces. Experiments 1 and 2 also both did not
include reaction times during categorization—an outcome variable frequently utilized in face
categorization research to reflect ease or difficulty in categorization. Therefore, Experiment 3 also
measured categorization latencies during the 2-Choice categorization task.

Experiment 3: 2-choice vs. mere exposure task, categorization outcomes, and
latencies, and essentialism

Thus far, Experiments 1 and 2 have highlighted differences in outcomes for racially ambiguous faces,
especially when perceivers used the 2-Choice task and saw real faces. Experiment 3 tested whether
the essentialism findings were due to imposing monoracial categories on real biracial faces or due to
mere exposure to these faces. Additionally, Experiment 3 provided another opportunity to replicate
the hypodescent effects while also examining if participants spend differing amounts of time
categorizing real versus computer-generated faces.

Here, we manipulated whether perceivers saw real or computer-generated faces and whether they
categorized those faces (into 2 categories) or viewed them without a categorization task. We predicted
that, because real biracial faces are more socially relevant stimuli, both a 2-Choice categorization task
and simply exposing participants to the same real biracial faces one-at-a-time (which still gives
participants the opportunity to mentally categorize each face into pre-existing monoracial categories),
would increase essentialist beliefs more than with computer-generated biracial faces. Moreover, since
the 2-Choice categorization task primes categorical thinking, we hypothesized that this task would lead
to higher levels of racial essentialist beliefs than mere exposure.

Lastly, since past work has shown that racially ambiguous faces take longer to categorize than
racially prototypical faces (e.g., Blascovich, Wyer, Swart, & Kibler, 1997; Castano, Yzerbyt,
Bourguignon, & Seron, 2002; Chen & Hamilton, 2012), we also sought to determine whether face
type affected how long perceivers spend categorizing racially ambiguous others. We predicted that
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participants would spend more time categorizing computer-generated faces compared to real biracial
faces because participants’ increased use of hypodescent as a categorization shortcut with real faces
would speed up their categorization process.

Method

Participants

One hundred and forty-two undergraduates (102 females; Mage = 18.62, SD = 1.17) participated in
the experiment for partial course credit. Based on department recruitment limitations, our goal
was to recruit approximately 25–35 participants in each of four conditions during a one-semester
recruitment period. The sample had 71 Whites, 42 Asians, 13 Multiracials, 9 Latinos, 4 Blacks, and
3 unspecified.

Procedure

Participants were randomly assigned to a 2 (stimuli type: computer-generated, real) × 2 (task:
2-Choice categorization, mere exposure) between-subjects experiment. The tasks also differed by
whether categorical thinking was primed or not when the 2-Choice categorization option was or was
not present. Participants in the 2-Choice Categorization condition read the same prompt from
Experiments 1 and 2. Participants in the Mere Exposure condition read: “You will be a shown a
series of faces one by one. Each face will remain on the screen for three seconds and will advance
automatically. Please pay attention to each face.” Faces were shown for three seconds (see Blascovich
et al., 1997; Peery & Bodenhausen, 2008; Experiment 1).

The same stimuli, programming, and 8-item essentialism scale from Experiments 1 and 2 were
used (α = .78). A timer programmed through Qualtrics timed how long participants spent during
the 2-Choice categorization task. All participants completed this experiment on the same lab
computers.

Results

Hypodescent

Relative rates
Replicating our previous findings, an independent samples t-test showed that participants in the Real
Biracial Faces Condition engaged in more hypodescent than did participants in the Computer-
generated Condition, t(68) = 2.13, p = .04, ηp

2 = .06.

Absolute rates
One-tailed t-tests revealed that participants in the Real Biracial Faces Condition displayed a margin-
ally significant tendency for hypodescent (M = .12, SD = 0.36), t(36) = 1.96, p = .06, Cohen’s d = .65.
Participants in the Computer-generated Condition (M = −.08, SD = 0.42) did not engage in
hypodescent, t(32) = −1.13, p = .27, Cohen’s d = −0.40.

Categorization latencies

In addition, we hypothesized that participants would take longer to categorize the computer-
generated faces than real biracial faces. We computed participants’ average categorization response
time. As expected, participants categorizing real biracial faces spent significantly less time categoriz-
ing each face (M = 2.45 seconds, SD = .98) in comparison to categorizing computer-generated faces
(M = 2.85 seconds, SD = 1.37; t(68) = −2.02, p = .047, ηp

2 = .03).
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Psychological essentialism

We conducted a 2(Task) × 2(Stimuli Type) between-subjects ANOVA on psychological essentialism.
There was a main effect of stimuli type, F(1, 138) = 4.79, p = .03, ηp

2 = .03. As predicted, participants
who viewed real biracial faces (M = 3.76, SD = .85) endorsed essentialism more than participants
who viewed computer-generated faces (M = 3.42, SD = 1.05). This effect was qualified by a
significant stimuli type by task interaction, F(1, 138) = 4.51, p = .04, ηp

2 = .03. Follow-up pairwise
comparisons confirmed that participants endorsed essentialism more after categorizing real biracial
faces (M = 3.97, SD = .75) than after categorizing computer-generated faces (M = 3.28, SD = 1.16),
p = .003, ηp

2 = .06. Additionally, categorizing real biracial faces led to marginally higher essentialism
than did simply viewing real biracial faces (M = 3.56, SD = .90), p = .07, ηp

2 = .02. There was no
difference in essentialism between participants who were merely exposed to real versus computer-
generated faces, p = .96, ηp

2 = .01, nor was there a difference in essentialism between participants
who were merely exposed to versus categorized computer-generated faces, p = .25, ηp

2 = .01.

Discussion

Experiment 3 again demonstrated that, compared to computer-generated faces, real biracial faces
were categorized more often as Black than as White. Importantly, we also showed that computer-
generated stimuli also took longer for participants to categorize. We believe these results provide
evidence that participants may categorize real racially ambiguous biracial faces by applying the
hypodescent heuristic to them more readily than computer-generated faces, resulting in a faster
categorizations. Thus, this research suggests that previous work documenting hypodescent with
computer-generated faces may underestimate how often it is actually applied to real biracial
individuals.

Experiment 3 also found that exposure to real biracial faces actually increased perceivers’
essentialist thinking when they categorized real biracial faces into fixed, monoracial categories
compared to when they passively viewed these same faces, or compared to when they categorized
or viewed computer-generated faces.

One potential question that remains is the possibility that the real biracial face stimuli set is not
matched well enough with the computer-generated, FaceGen faces. Further, the previous studies relied
on a relatively small number of faces, and it is possible that the findings were influenced by specific,
distinctive faces within a stimulus set. Therefore, Experiments 4a and 4b aimed to replicate the findings
of Experiments 1–3 by comparing real biracial faces with FaceGen versions of the same faces.

Experiments 4a & 4b: real biracial faces and their matched facegen faces

Although the faces utilized in Experiments 1–3 were equivalent on all dimensions measured by the
pretest, we have not tested the possibility that the distinctiveness of the real biracial faces is really
what drives the differences we see between real biracial faces and computer-generated faces.
Therefore, here we directly compare the same real biracial faces to FaceGen versions of those
same faces. Study 4a compares outcomes for these faces in the 2-Choice and 3-choice categorization
tasks and Study 4b compares outcomes for these faces in the 2-Choice and mere exposure tasks. The
stimuli pretest for this set of real and computer-generated faces is presented first, followed by the
methods, results, and a combined discussion section.

Stimuli pretest

All 20 real biracial faces were converted into FaceGen versions using the Photo Fit Procedure. All
images were in color, cropped to an oval shape to display only the face, and were adjusted to uniform
size and resolution (275 × 360 pixels; 3.8 × 5.0 inches; see Appendix A).
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Forty participants (24 female; Mage = 34.98, SD = 34.18) were recruited for the pretest via
Amazon’s Mechanical Turk using the keywords “short face perception study,” and they received
50 cents for their work. The sample included 29 White, 5 Black, 3 Asian, 2 biracial, and 1 Latino. The
same prompt was used from the earlier pretest. Participants were randomly assigned to rate either
the 20 real biracial faces or the 20 FaceGen versions of the real biracial faces on a scale ranging from
1 (not at all) to 7 (very much) for each of the following: prototypical White appearance, prototypical
Black appearance, racial ambiguity, neutrality of facial expression, attractiveness, how real the face
appeared, and distinctiveness. Results showed that the two sets of facial stimuli did not significantly
differ on most of the ratings (ts < 1.66, ps > .10; p = .11 was for ratings of attractiveness with the real
biracial faces being rated as slightly more attractive than the FaceGen versions). As would be
expected, however, the real biracial faces were rated as significantly more real in appearance
(M = 5.45, SD = .35) compared to the FaceGen versions (M = 4.83, SD = .25), t(38) = 6.41,
p < .001. Therefore, this new set of FaceGen faces created from photos from actual biracial people
show the same variability as actual biracial faces with regard to prototypically, racial ambiguity,
emotion expression, and distinctiveness.

Experiment 4a: real biracial faces and their matched facegen faces, 2-choice vs.
3-choice task, categorization outcomes and essentialism

Participants

Four hundred and eleven participants (201 females; 4 gender unspecified; Mage = 35.28, SD = 12.10)
were recruited via Amazon’s Mechanical Turk using the keywords “short face perception study” and
received 50 cents for their work. To increase generalizability of our findings from the previous
studies, we collected a larger online and non-undergraduate sample. Our goal was to recruit
approximately 80–100 participants in each of four conditions. The sample contained 309 Whites,
28 Blacks, 25 Asians, 17 Latino, 19 biracials, and 2 unspecified.

Procedure

The study was identical to that of Experiment 2, except, here, participants were randomly assigned to
either the 20 pre-tested real biracial faces or the 20 pre-tested FaceGen versions of the real biracial
faces in a randomized order and either a 2-Choice or a 3-Choice categorization task. Therefore, the
design was a 2 (stimuli type: real biracial faces, real biracial faces as FaceGen) × 2 (categorization
task: 2-Choice, 3-Choice) between-subjects design. After the categorization task, participants com-
pleted the same 8-item essentialism scale as other experiments (α = .60).

Results

Hypodescent

Relative rates
We used the same analysis approach as in the previous experiments. We conducted a 2
(Categorization Task) × 2(Stimuli Type) between-subjects ANOVA on hypodescent. There was a
main effect of stimuli type, F(1, 407) = 17.72, p < .001, ηp

2 = .04, and a main effect of categorization
task, F(1, 407) = 23.08, p < .001, ηp

2 = .05. Participants who categorized the Real Biracial Faces
(M = .06, SD = .25) engaged in hypodescent more than those who categorized the Real FaceGen
Faces (M = −.02, SD = .15). Participants in the 2-Choice conditions (M = .06, SD = .30) engaged
in hypodescent more than participants in the 3-choice conditions (M = −.03, SD = .15). These main
effects were qualified by a significant interaction, F(1, 407) = 138.71, p < .001, ηp

2 = .25, and we
conducted follow-up pairwise comparisons. Participants in the Real Biracial Faces condition engaged
in hypodescent significantly more in the 2-Choice (M = .22, SD = .24) than the 3-choice condition
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(M = −.11, SD = .12), p < .001, ηp
2 = .25. Participants in the Real FaceGen Faces condition engaged in

hypodescent more in the 3-choice condition (M = .04, SD = .15) than in the 2-Choice condition
(M = −.10, SD = .27), p < .001, ηp

2 = .06. The 2-Choice condition elicited more hypodescent on real
faces compared to FaceGen faces, p < .001, ηp

2 = .23, whereas the 3-choice condition elicited more
hypodescent on the FaceGen faces than on the real faces, p < .001, ηp

2 = .07.

Absolute rates
Participants in the 2-Choice/Real Biracial Faces condition engaged in hypodescent (M = .22,
SE = .02), t(96) = 9.15, p < .001, Cohen’s d = 1.87, as did participants in the 3-Choice/Real
Facegen Faces condition (M = .04, SE = .01), t(111) = 3.02, p < .003, Cohen’s d = .57. Participants
in the 3-Choice/Real Biracial Faces condition (M = −.11, SE = .01), t(105) = −8.95, p < .001, Cohen’s
d = 0.57, and the 2-Choice/Real Facegen Faces condition (M = −.10, SE = .03), t(95) = −3.50, p < .001,
Cohen’s d = −0.72, exhibited hyperdescent (i.e., categorized the faces as more White than Black).

Essentialism

We conducted a 2(Categorization Task) × 2(Stimuli Type) between-subjects ANOVA on essentialism.
There was a significant interaction, F(1, 398) = 12.17, p < .001, ηp

2 = .032, which we followed up on by
conducting pairwise comparisons. In the 2-Choice condition, participants who categorized Real Biracial
Faces (M = 3.93, SD = 1.02) had higher essentialism than participants who categorized Real FaceGen
Faces (M = 3.64, SD = .84), p = .04, ηp

2 = .01. In the 3-choice conditions, participants who categorized
Real FaceGen Faces (M = 4.01, SD = .98) had higher essentialism than those who categorized Real
Biracial Faces (M = 3.64, SD = .92), p = .004, ηp

2 = .02. When participants viewed the real biracial faces,
they had higher essentialism after categorizing them in the 2-Choice task compared to the 3-choice task,
p = .03, ηp

2 = .01. When participants viewed the real FaceGen faces, they had higher essentialism after
categorizing them in the 3-choice task compared to the 2-Choice task, p = .01, ηp

2 = .02.

Experiment 4b: real biracial faces and their matched facegen faces, 2-choice vs. mere
exposure task, categorization outcomes and essentialism

Participants

Five hundred and eleven participants (264 females; 3 gender unspecified; Mage = 33.90, SD = 11.20)
were recruited via Amazon’s Mechanical Turk using the keywords “short face perception study,” and
received 50 cents for their work. Since Experiments 1–3 all used undergraduate samples, combined
with the failed replication during the 3-choice task for the essentialism results in Experiment 4a, our
goal was to recruit over 100 participants in each of four conditions. The sample contained 363
Whites, 47 Blacks, 27 Asians, 33 Latino, 31 biracials, and 10 unspecified.

Procedure

This study was identical to Experiment 3, except, here, participants were randomly assigned to view
either real biracial faces or the FaceGen versions of the real biracial faces. Participants were randomly
assigned either to a 2-Choice or a Mere Exposure condition. Therefore, the design was a 2 (stimuli
type: real biracial faces, real biracial faces as FaceGen) x 2 (categorization task: 2-Choice, mere
exposure) between-subjects design. After the categorization task, participants completed the same
8-item essentialism scale as in the other studies (α = .79).
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Results

Hypodescent

Relative rates
An independent samples t-test confirmed that the face stimuli had a significant effect on the rate of
hypodescent, t(256) = −7.56, p < .001, Cohen’s d = −0.95. Consistent with the previous studies,
participants in the 2-Choice/Real Biracial Faces condition engaged in hypodescent (M = .23,
SE = .03), t(129) = 7.36, p < .001, Cohen’s d = 1.30, whereas participants in the 2-Choice/Real
FaceGen Faces engaged in hyperdescent (M = −.11, SE = .03), t(127) = −3.36, p < .001, Cohen’s
d = −0.60.

Absolute rates
Participants in the 2-Choice/Real Faces condition engaged in hypodescent (M = 0.23, SD = .36), t
(129) = 7.36, p < .001, categorizing faces as Black more often than as White. Participants in the
2-Choice/FaceGen condition engaged in hyperdescent (M = −.11, SD = .37), t(127) = −3.36, p < .001,
categorizing faces as White more often than as Black.

Essentialism
We conducted a 2(Task) × 2(Stimuli Type) between-subjects ANOVA on psychological essentialism.
There was no significant interaction, F(1, 507) = .44, p = .51, ηp

2 = .001, nor was there a main effect
of stimuli type, F(1, 507) = 1.67, p = .20, ηp

2 = .003, or a main effect of task, F(1, 507) = .01, p = .93,
ηp

2 = .000. There were also no significant pairwise comparisons.

Experiments 4a & 4b discussion

Experiments 4a and 4b compared real biracial faces to computer-generated versions of those same
faces and replicated the previous hypodescent findings—real biracial faces were categorized as Black
more often than computer-generated versions of the same faces.3 Together across all experiments,
these findings suggest that if perceivers are asked to use monoracial categories to describe racially
ambiguous individuals, such as on the U.S. Census or in eyewitness reports, perceivers may exhibit
an increase in their tendencies to categorize that ambiguous individual more often as Black relative
to as White—at least for real racially ambiguous faces.

Regarding essentialist thinking, the present results remain mixed. Experiments 2 and 3 both
showed that categorizing a real ambiguous face compared to a computer-generated face using fixed,
monoracial categories led to higher essentialism. Experiments 4a and 4b only partially replicated
these results. There are a variety of possible explanations for these differences. Undergraduates
completed in-lab testing sessions in Experiments 1–3 and non-student adults completed the study
online for Experiments 4a and 4b. Although some work suggests that undergraduate and online
samples are comparable (e.g., Sprouse, 2011), other work shows that online crowd-sourced samples
are higher in social desirability concerns, more motivated by the payment compensation, and more
open to new experiences (in other words potentially less fixed or essentialist in their views)
compared to a college sample (Behrend, Sharek, Meade, & Wiebe, 2011). Moreover, the samples
in Experiments 1–3 were also significantly younger, suggesting perhaps the online adult sample
simply had more stable views in general that were less susceptible to change. Individual item analyses
also confirms that removing any item from the essentialism scale actually worsens the overall
reliability. Given these mixed findings, our work highlights the need for additional research to
examine possible boundary effects surrounding the link between exposure to racially ambiguous,
biracial faces and racial beliefs (e.g., Eberhardt, Dasgupta, & Banaszynski, 2003; Plaks et al., 2012;
Williams & Eberhardt, 2008) and if the use of other essentialism scales may lead to different
outcomes.
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General discussion

Our findings extend the literature on racially ambiguous face perception by systematically examining
some of the possible factors that may affect the historically and socially important outcome of
hypodescent. Despite the fact that computer-generated and real biracial stimuli had the same levels
of racial ambiguity, participants consistently applied hypodescent more often toward real biracial
faces compared to computer-generated biracial faces (Experiments 1–4) and spent less time while
making those decisions (Experiment 3). Given how important racial categorizations are in our
society across a variety of contexts such as healthcare, jury decisions, and job interviews (e.g.,
Maddox, 2004; Sommers, 2007; van Ryn & Burke, 2000), this evidence highlights stimulus differ-
ences that face perception researchers should consider in future research. Although the variability
seen here might not apply to all computer-generated faces, this set of studies is the first to compare
how different types of stimuli and tasks may impact the categorization of racially ambiguous faces.

Hypodescent can have a number of negative consequences for targets, including stigmatization,
racial profiling, and increased levels of discrimination (e.g., MacLin & Malpass, 2001; Sanchez et al.,
2011). Thus, the present findings, which suggest that actual biracial individuals may face higher rates
of visual hypodescent, have important implications for the biracial demographic. Importantly, when
a third, multiracial categorization option was offered, perceivers were significantly less likely to
engage in hypodescent for real biracial faces. This finding emphasizes the importance of acknowl-
edging the multiracial category at a societal level since minority categorizations are so strongly
correlated with negative social outcomes. Additionally, the current studies provided mixed evidence
suggesting that exposure to real biracial faces compared to computer-generated faces may sometimes
increase racial essentialist beliefs when categorizing these faces into monoracial categories (i.e., using
a two choice categorization task). Thus, more work is needed to understand how stimuli, categor-
ization task, and potential individual differences may impact essentialist beliefs. Moreover, the
present data also cannot assess whether existing levels of essentialism endorsement also moderate
racially ambiguous face categorization (see Ho et al., 2015).

The present studies also had small heterogenous samples of non-White participants. Although
our results generally held when using race (White vs. non-White) as a covariate, we lacked the power
to systematically investigate participant race differences. Some work has shown that Black indivi-
duals perceive racially ambiguous faces similarly to White individuals (Ho et al., 2017) and that
White, Asian, and Latino participants categorize multiracial faces in similar ways in 3-Category tasks
(Chen & Hamilton, 2012; Chen et al., 2014). However, the majority of hypodescent research has yet
to examine whether categorization varies systematically by participant race (Young, Sanchez, Pauker,
& Gaither, 2018). A recent paper also suggests that some hypodescent categorization patterns
(especially when examining visual hypodescent) may actually reflect a minority categorization bias,
whereby, for example, multiracial Black/White targets are simply categorized more often as non-
White than White, but not necessarily always as Black (Chen, Pauker, Hamilton, Gaither, &
Sherman, 2018). Additionally, the current research (like most previous studies on hypodescent
work) used a between-subjects design, and therefore future research should consider the use of
within-subject designs to directly test differences based on stimuli and task.

Importantly, the present set of studies only included Black/White biracial stimuli and these
stimuli only contained 20 unique computer-generated or real biracial faces. We do not know
whether these effects apply toward other multiracial combinations (Chen & Norman, 2016). We
do know that perceivers often categorize Asian/White biracials in line with hypodescent (Halberstadt
et al., 2011; Ho et al., 2011; cf. Chen, Kteily, & Ho, 2017), though they elicit hypodescent to a lesser
extent than Black/White biracial faces (Ho et al., 2011). Based on our findings, we would expect to
find similar effects for real Asian/White biracial faces, but the differences between real biracial and
computer-generated faces might be weaker due to skin tone differences between Asians and Blacks.
Moreover, we also only utilized FaceGen computer-generated faces and thus did not measure these
results with computer-morphed faces or faces generated by other programs. Experiments 4a and 4b,
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which created FaceGen versions of real biracial faces, help mitigate some concerns surrounding
possible differences in distinctiveness between the face stimuli sets, but replications with other types
of biracial faces is needed.

Finally, our studies only examined racial ambiguity, and there are other ambiguous group
members that remain to be examined within this framework (see Tskhay & Rule, 2013, for a review).
Knowing that faces of actual people are more multifaceted and distinct than faces typically studied in
laboratory settings, these findings spark a needed discussion surrounding stimuli selection and
stimuli generalizability to the real world.

Conclusions

Although we have shown that past findings, including computer-generated racially-ambiguous
stimuli, may be limited in some contexts in their applicability to real-world perceptions of actual
biracial individuals, we do not believe that researchers should discontinue the use of these
stimuli or that there is an ideal categorization task. Depending on a researcher’s main research
question, it may be important to use more experimentally controlled stimuli and to have
participants categorize faces into dichotomous categories. Furthermore, using computer-gener-
ated stimuli (in addition to being an easier form of stimuli to obtain) can also be advantageous
for examining how certain components of a face may or may not contribute toward its
categorization. However, if a researcher wants to investigate real-world exposure to multiracials,
those researchers should use real biracial stimuli to increase ecological validity. On the other
hand, if a researcher wants to examine the specific social cognitive processes that underlie face
perception outcomes more broadly, using controlled computer-generated stimuli will allow those
researchers to isolate specific variables more easily (e.g., independent manipulation of skin tone
and facial features).

As such, our objective has not been to invalidate previous findings that used either type of stimuli
or tasks. Rather, we feel that the current empirical findings highlight an overlooked consideration in
research that hopefully will spark needed discussions surrounding generalizability and application of
various psychological findings from the lab to the real world.

Notes

1. We conducted all analyses in the manuscript using race (White vs. non-White) as a covariate, and the results
yielded the same significance-levels with one exception: the main effect of categorization task in this study
became marginally significant, p = .05.

2. Nine participants did not complete essentialism questions and were omitted from analysis.
3. Specific stimuli effects within each condition for the 2-Choice conditions on hypodescent were tested. We

conducted a 2 (Stimuli Type) × 20 (Target Face) mixed-model ANOVA with the latter factor within-subjects on
categorizations (1 = Black, 0 = White). In all instances, the main effect of stimuli type remained significant and
in the expected direction, showing that on average participants engaged in hypodescent more for real faces
compared to computer-generated faces (Exps 1–3) or computer-generated versions of the same real faces (Exps
4a, 4b). These results support the main effects that real biracial faces elicited higher levels of hypodescent. Study
1—Stimuli Type effect, p = .04; Study 2—Stimuli Type effect, p < .001; Study 3—Stimuli Type effect, p = .04;
Study 4a—Stimuli Type effect, p < .001; Study 4b—Stimuli Type effect, p < .001.
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Appendix A

FaceGen Computer-Generated Black/White Face Samples 

Real Biracial Black/White Face Samples 

Real Biracial Black/White Faces as FaceGen Samples Of the Above Real Faces

Note: Stimuli were shown in color for all experiments. 
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