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Abstract 

People demonstrate better recognition and discrimination of own-race 

faces than other-race faces, this phenomenon is known as the other-race 

effect. Despite a considerable body of literature examining other-race effects 

the causes are still debated. Two broad theoretical accounts have been 

proposed to explain other-race effects: perceptual expertise and social-

cognitive. In this thesis, I investigate other-race effects through a systematic 

review and two sets of experimental studies, testing these two accounts.   

Perceptual expertise accounts predict that greater experience with 

other-race people will be associated with smaller other-race effects. 

Consistent with this view, perceptual experience in infancy plays an 

important role in the development of other-race effects. However, the 

relationship between later experience (i.e., childhood, adulthood) and the 

other-race effect is less clear. In Chapter 2, I conducted a systematic review 

to examine this relationship. Only papers that used reliable measures (i.e., 

Cronbach’s alpha ≥ .80) were included, as they are more likely to reveal an 

effect of experience if one exists. Three papers, consisting of four studies, 

were identified. Overall, these studies showed that greater other-race 

experience was associated with smaller other-race effects in face 

recognition. However, the effect was small, suggesting that later experience 

may play a relatively minor role in other-race effects, thereby providing only 

weak support for current perceptual expertise accounts. It is also possible 

that the strength of the effect was underestimated by this small set of 

studies, particularly given the restricted variation in other-race experience in 
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three of the four studies. Therefore, more studies using reliable measures 

are required to substantiate this finding.  

In Chapter 3, I aimed to test perceptual expertise accounts, by 

determining whether other-race effects extend to categorization of faces. 

Evidence from the object perception literature predicts an own-race 

advantage for categorization tasks that require expertise. Contrary to this 

view, participants typically demonstrate an other-race advantage when 

categorizing faces by race. However, this result could reflect reliance on 

simple colour cues, rather than expert face perception processes.  

I developed a new and more difficult categorization task, whereby 

participants categorized faces by national origin. First, I had participants from 

six nations (China, Japan, South Korea, Denmark, Germany, Italy) rate the 

typicality of faces of their own nation and found high agreement within each 

group (Study 1). The most typical faces of each nation were used in the 

national-origins categorization task. In Study 2, Caucasian and Asian 

participants with limited other-race experience categorized own-race and 

other-race faces by selecting the correct label from a choice of three national 

origins. These participants showed an other-race effect, with own-race faces 

categorized more accurately than other-race faces, consistent with greater 

perceptual expertise for own-race faces. In contrast, Asian-American 

participants with extensive other-race experience demonstrated a reversed 

other-race effect. These results are consistent with a perceptual expertise 

account. 

To more directly rule out non-perceptual explanations of these 

findings, in Study 3, I developed another national-origins task using the same 
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faces but removed the labeling component. Participants sorted four sets of 

faces (Caucasian male/female, Asian male/female) into three groups 

corresponding to three unnamed nations. Consistent with perceptual 

expertise, Caucasian and Asian faces were sorted by national origin 

significantly more accurately by same-race participants than other-race 

participants. Overall, these studies demonstrate a new other-race effect in 

discriminating the national origin of faces that is linked to perceptual 

expertise.  

In Chapter 3, I did not directly test predictions of social-cognitive 

accounts. Therefore, in Chapter 4, I investigated whether increased 

motivation could reduce other-race effects in face recognition and 

categorization, a key prediction of social-cognitive accounts. Caucasian and 

Asian participants were allocated to either a general-instructions (i.e., basic 

task) or motivation-instructions condition (i.e., instructed to attend to other-

race faces). Contrary to the prediction of social-cognitive accounts, 

motivating participants did not improve other-race performance or reduce the 

size of other-race effects compared to the general-instructions condition, in 

either task. Instead, motivating participants improved own-race performance 

in the categorization task, and increased other-race effects.  

Overall the results of the current thesis suggest that, in the populations 

tested, other-race effects reflect perceptual expertise, rather than social 

motivation. Together, the findings of the systematic review and experimental 

studies demonstrate that experience with other-race faces can reduce or 

reverse other-race effects, supporting a perceptual origin of other-race effects. 

Word count: 700 words (max. 700) 
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Chapter Overview 

Now it is well known that, other things being equal, individuals 

of a given race are distinguishable from each other in 

proportion to our familiarity, to our contact with the race as a 

whole. Thus to the uninitiated American, all Asiatics look alike, 

while to the Asiatic all white men look alike.  

(Feingold, 1914, p.50) 

In everyday life, most people have no difficulty recognizing the faces 

of family, friends and colleagues. Nevertheless, it is well established that 

people demonstrate better recognition of faces of their own race than a 

different race (see Meissner & Brigham, 2001 for a review). This robust 

phenomenon, referred to as the “other-race effect”, also known as the cross-

race effect, cross-race bias, own-race bias, or own-race advantage, was first 

documented in law and criminology journals over a century ago (see 

Feingold, 1914, quote above). Initially, interest in other-race effects came 

from an applied perspective, through the implications for the criminal justice 

system (i.e., wrongful convictions due to eyewitness misidentification of 

suspects of a different race, e.g., Wells, 1978). The other-race effect also 

has theoretical importance for understanding face recognition. Examining 

other-race effects can tell us about why people are better at processing and 

recognizing faces of their own-race than other-race faces and help us to 

understand face expertise more broadly. Despite extensive research 

examining other-race effects the causes are still debated. Therefore, 

research, including the present thesis, continues to investigate other-race 

effects in face recognition and in other aspects of face perception to gain a 
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better understanding of the cognitive, perceptual, and neural mechanisms 

underlying the effect and factors that can influence it (e.g., experience, 

motivation).  

The present thesis examines perceptual expertise for faces. It 

contains five chapters, a general introduction (Chapter 1), three stand-alone 

papers (Chapters 2, 3, and 4), and a general discussion (Chapter 5). In this 

general introduction chapter, I will review the literature that is relevant to this 

thesis as a whole. To begin, I will discuss face perception, and provide 

background on behavioural and neural evidence for specialized face 

processing mechanisms and face selective areas of the brain involved in 

face processing and recognition that suggest expertise. Next, I will review the 

other-race effects literature, and discuss the practical and theoretical 

implications of other-race effects, evidence for other-race effects from 

behavioural and neuroimaging studies, the two main theoretical accounts of 

the causes of other-race effects (i.e., perceptual expertise and social-

cognitive) and more recent integrative accounts (i.e., the Categorization-

Individuation model; Hugenberg, Young, Bernstein, & Sacco, 2010; Young, 

Hugenberg, Bernstein, & Sacco, 2012, and the dual-route model; Wan, 

Crookes, Reynolds, Irons, & McKone, 2015). Following this, I will identify 

open questions in the current literature on other-race effects, and describe 

how they are addressed by this thesis.  

 

Face Perception  

 Faces are important for social communication, providing information to 

the perceiver, which enables them to identify a person, and determine their 



 

 

4 

sex, age, race, ethnicity, and emotional state, amongst other things (e.g., 

Jack & Schyns, 2015). Face recognition is an important skill for everyday 

social interaction, and a critical skill for certain occupations (e.g., passport 

officers matching unfamiliar faces, Duchaine, 2015). The ease with which we 

typically recognize familiar faces is remarkable, given the basic structural 

similarity of faces (i.e., they all share the same features – two eyes, a nose, 

and mouth, and configuration – eyes located above a nose above a mouth). 

Moreover, familiar faces can be recognized in a fraction of a second (e.g., 

Bentin, Allison, Puce, Perez, & McCarthy, 1996), despite changes in 

appearance (e.g., make-up, hair/hairstyle, Carey & Diamond, 1977), across 

long delays (Bahrick, Bahrick, & Wittlinger, 1975), from a range of viewpoints 

(Burke, Taubert, & Higman, 2007), and at a range of distances (Lampinen, 

Erickson, Moore, & Hittson, 2014). Further, it is remarkable that people can 

recognize so many faces. It has been estimated that people know 5,000 

faces on average (Jenkins, Dowsett, & Burton, 2018). There is behavioural 

and neural evidence for special processing mechanisms specific to faces, 

which underlie these remarkable face recognition abilities. 

 

Specialized Face Processing Mechanisms  

Behavioural evidence for face-specific processing 

 Behavioural evidence for face-specific processing mechanisms (i.e., 

perceptual cognitive mechanisms that are used for faces and not for other 

animate or inanimate objects) comes from studies that have compared face 

and object recognition. Individual differences studies report a modest 

correlation between participants’ performance on reliable tests of face 
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recognition (i.e., the Cambridge Face Memory Test) and object recognition 

(e.g., the Abstract Art Memory Test, r = 0.26-0.31; Wilmer et al., 2010; 

Cambridge Car Memory Test, r = 0.37; Dennett et al., 2012). These results 

suggest that face and object recognition rely on different perceptual 

mechanisms.  

 One of the first pieces of evidence for special processing of faces was 

the disproportionate inversion effect. People find it harder to recognize faces 

and objects that are normally viewed upright when they are inverted (i.e., 

upside down) (e.g., Cassidy, Quinn, & Humphreys, 2011; Valentine & Bruce, 

1986; Yin, 1969). This inversion effect is disproportionately greater for faces 

than objects (e.g., houses; Valentine & Bruce, 1986; Yin, 1969, line drawings 

of planes, stick figures of men; Yin, 1969, dogs; Robbins & McKone, 2007). 

These findings demonstrate that there is something special about how 

upright faces are processed compared to objects.  

  There are experimental paradigms that suggest the special 

processing of faces might be holistic. Holistic processing has been defined 

as the propensity to perceive and recognize faces as wholes (i.e., all 

configural information is integrated), rather than as parts (i.e., individual 

features; McKone & Yovel, 2009; Tanaka & Farah, 1993), and has been 

demonstrated for both static and dynamic upright faces (Zhao & Bülthoff, 

2017). This holistic processing has been shown to be specific for upright 

faces, whereas inverted faces and objects are processed more featurally 

(Farah, Wilson, Drain, & Tanaka, 1998; Tanaka & Farah, 1993; Tanaka & 

Sengco, 1997). Evidence for this comes from two key effects: the part-whole 

effect (e.g., Farah et al., 1998; Tanaka & Farah, 1993; Tanaka & Sengco, 
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1997) and the composite effect (e.g., Hole, 1994; Robbins & McKone, 2007; 

Young, Hellawell, & Hay, 1987).  

 Studies using the part-whole paradigm find that people are 

significantly better at identifying facial features (e.g., eyes, nose, mouth) 

when they are presented in the context of a whole face, than presented in 

isolation (Farah et al.,1998; Tanaka & Farah, 1993; Tanaka & Sengco, 

1997). In contrast, participants demonstrate similar recognition of object 

features when they are presented as a whole or in isolation (e.g., Tanaka & 

Farah, 1993). These findings suggest that faces are processed differently to 

objects.  

 Similarly, studies using the composite task also demonstrate that 

faces, but not objects are processed holistically. In the composite task, 

participants must identify the top half of a face which can either be aligned 

with the bottom half of a different identity’s face, creating a composite 

stimulus, or misaligned, creating a non-composite stimulus (e.g., Hole, 1994; 

Robbins & McKone, 2007; Susilo, Crookes, McKone, & Turner, 2009; Young 

et al., 1987). Participants were faster in correctly identifying the top or bottom 

half of upright famous or learned unfamiliar faces when misaligned, than 

when aligned (Hole, 1994; Young et al., 1987). This finding suggests that 

when the two different halves of faces are aligned a new identity is created, 

making it more difficult to identify one half of the face. Moreover, participants 

were faster to correctly identify aligned stimuli when they were shown 

inverted than upright (Hole, 1994; Young et al., 1987), which also shows that 

holistic face processing is specific to upright face processing. In contrast to 

faces, composite effects are generally not found for objects including dogs 
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(Robbins & McKone, 2007) or Greebles (i.e., three-dimensional objects that 

share a similar spatial configuration; Gauthier, Williams, Tarr, & Tanaka, 

1998), but see Zhao, Bülthoff, and Bülthoff (2016). These composite effects 

suggest that upright intact human faces are typically processed as wholes, 

but objects are not (Hole, 1994; Richler, Tanaka, Brown, & Gauthier, 2008).  

 Collectively, the results of these behavioural studies indicate that 

upright faces are processed more holistically than inverted faces and objects. 

Researchers have found evidence that these face-specific processing 

mechanisms are already present in early childhood, and are evident by 4-7 

years of age (Crookes & McKone, 2009; Freire & Lee, 2001; Gilchrist & 

McKone, 2003; Tanaka, Kay, Grinnell, Stansfield, & Szechter, 1998). There 

is some debate about whether non-face objects can be processed 

holistically. Holistic processing mechanisms can be harnessed for objects 

through real-life experience (i.e., with modern cars; Bukach, Phillips, & 

Gauthier, 2010), or training (i.e., with novel objects; Wong, Palmeri, & 

Gauthier, 2009), but for most people holistic processing is just for faces, 

indicative of face expertise. There is also neural evidence for face-specific 

areas of the brain, providing support for a specialised face-processing 

network. 

 

Neural evidence for face-specific processing  

Face selective neural areas and responses  

Functional Magnetic Resonance Imaging (fMRI) 

 Using fMRI, researchers have discovered a number of areas of the 

brain, which are specialised for faces. Kanwisher, McDermott, and Chun 
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(1997) were the first researchers to report that they found face-selective 

cortical areas (i.e., areas that respond more to faces than other objects), in 

an area in the fusiform gyrus. Kanwisher et al. found greater activation for 

faces than objects in a region of the right lateral fusiform gyrus, referred to as 

the fusiform face area (FFA; see Figure 1), and/or adjacent sulci in response 

to faces. Further, there is greater activation in the FFA when normally 

configured faces are viewed than when objects, scrambled faces, or other 

body parts (e.g., hands) are viewed (e.g., Kanwisher, Chun, McDermott, & 

Ledden, 1996; Kanwisher et al., 1997; Kanwisher & Yovel, 2006; McCarthy, 

Puce, Gore, & Allison, 1997; Yang, Susilo, & Duchaine, 2016). Other face 

selective areas of the brain have also been identified, including the inferior 

and mid occipital gyri, superior temporal sulcus (Haxby et al., 1999), and 

intraparietal sulcus (Hoffman & Haxby, 2000). More recently, the ventral 

anterior temporal lobes (Collins & Olson, 2014), right anterior temporal lobe 

(Yang et al., 2016), anterior superior temporal sulcus (Pitcher, Dilks, Saxe, 

Triantafyllou, & Kanwisher, 2011), and inferior frontal sulcus and precentral 

sulcus (Chan & Downing, 2011), have also been identified as areas of the 

brain which are involved in face processing and recognition.  
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Figure 1. A ventral view of the brain, showing the right and left FFA in red 

activated when viewing faces, and the right and left parahippocampal gyri in 

blue activated when viewing inanimate objects (Figure from Caldara et al., 

2006, reprinted with permission from Elsevier). 

 

 These fMRI findings indicate that face and object recognition do not 

share the same underlying neural mechanisms, and that the human brain 

has specific areas and networks that are specialized for processing faces. 

Note, however, that there is some evidence that acquired expertise for novel 

objects (i.e., Greebles; Gauthier & Tarr, 1997) leads to increased activation 

in the FFA using standard-resolution fMRI (Gauthier, Tarr, Anderson, 

Skudlarski, & Gore, 1999). Further, using high-resolution fMRI, researchers 

have found a correlation between responses in the FFA to cars and 

behavioural car expertise (McGugin, Gatenby, Gore, & Gauthier, 2012). 

These findings suggest that people may be able to learn how to use 
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specialised face-processing areas to process objects that they have 

experience with.  

 

Case studies of people with acquired prosopagnosia 

 Case studies of people with a brain injury also provide support for face 

selective areas of the brain. People with acquired prosopagnosia 

demonstrate impaired face recognition (i.e., for unfamiliar faces, faces of 

immediate family members, and/or their own face in a mirror or group 

photograph), but some have no difficulty discriminating between inverted 

faces, similar shapes, animate and inanimate objects, or human bodies 

(Bentin, Deouell, & Soroker, 1999; Busigny, Graf, Mayer, & Rossion, 2010; 

Farah, Levinson, & Klein, 1995; Farah, Wilson, Drain, & Tanaka, 1995; 

Rossion et al., 2003; Susilo, Yovel, Barton, & Duchaine, 2013). In contrast, 

people with object agnosia demonstrate impaired object recognition, but 

some have no difficulty recognizing normally configured faces presented 

upright (Moscovitch, Winocur, & Behrmann, 1997). This double dissociation 

suggests that there are different areas of the brain involved in face and 

object perception and recognition, indicating that there are specialized 

cortical areas for faces.  

 

 Electrophysiological markers of face perception 

 Electroencephalogram (EEG) has been used to investigate face 

perception, and has identified two event related potentials, the N170, and 

N250, which elicit different response patterns to faces compared to objects 

(Bentin et al., 1996).  
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 The N170 is a negative peak recorded in the occipito-temporal cortex 

bilaterally, approximately 170ms after the presentation of an upright face 

(Bentin et al., 1996; Schweinberger, Pickering, Jentzsch, Burton, & 

Kaufmann, 2002). Inverted faces also elicit an N170 of the same amplitude, 

but it is slightly delayed (Bentin et al., 1996). Researchers have typically 

found that faces elicit a larger negative event-related potential (ERP) than 

objects (e.g., cars, chairs, novel objects, flowers, leaves, houses, lions, 

shoes, tools, road signs, textures, and mushrooms, Bentin et al., 1996; 

Bentin et al., 1999; Bötzel, Schulze, & Stodieck, 1995; Caldara et al., 2003; 

Itier & Taylor 2004, Rossion et al., 2000; Rousselet, Macé, & Fabre-Thorpe, 

2004). These findings clearly show that the N170 is specifically related to the 

neural processing of faces.  

 The N250 is an ERP response recorded over the inferior temporal 

regions, which peaks between 220-350ms after exposure to a face, and 

consistently reflects face identification and repetition (Schweinberger, Huddy, 

& Burton, 2004; Schweinberger et al., 2002). Researchers have shown that 

repeated exposure to human faces elicited a larger N250 than to ape faces 

and inverted faces (Schweinberger et al., 2004). In contrast to human and 

ape faces, repeated exposure to cars elicited no N250 (Schweinberger et al., 

2004). These findings demonstrate the face-specificity of the N250. 

Collectively, this neural research provides evidence for specific areas and 

networks in the human brain for face processing. Together with the 

behavioural evidence, the research presented above provides strong support 

for expertise for faces. However, this expertise may be specific to certain 

faces, which may result in an other-race effect.  



 

 

12 

A Review of the Other-Race Effects Literature 

Practical and Theoretical Consequences 

 Other-race effects have real-world practical consequences. 

Eyewitness misidentification has been a contributing factor in 69% of 

wrongful convictions that have been overturned in the United States of 

America (U.S.) between 1989 and 2018, and 42% of these convictions 

involved other-race misidentification (see the Innocence Project, 

https://www.innocenceproject.org). In some types of crimes (e.g., African-

American men found guilty of sexual assault of white women) other-race 

misidentification has been identified as the leading cause of wrongful 

convictions (Gross, Possley, & Stephens, 2017). Other-race misidentification 

is not just a problem in the U.S., it is also prevalent in the Australian criminal 

justice system (Dioso-Villa, 2015; Dioso-Villa, Julian, Kebbell, Weathered, & 

Westera, 2016; Weathered, 2012).  

Research on other-race effects can inform the criminal justice system 

and avoid these potential miscarriages of justice. For example in 2017 a New 

York Court of Appeals judge issued a ruling that in criminal cases where the 

witness and defendant are from different races, judges must instruct jurors 

about the reliability of other-race identification (Possley, 2019). Judge 

Eugene M. Fahey declared that “In light of the near consensus among 

cognitive and social psychologists that people have significantly greater 

difficulty in accurately identifying members of a different race than in 

accurately identifying members of their own race, the risk of wrongful 

convictions involving cross-racial identifications demands a new approach” 

(Possley, 2019). This new ruling acknowledges the scientific evidence for 
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other-race effects in face recognition and demonstrates the practical 

application this research can have on the legal system.  

Although the consequences are not as dire, there are other social 

ramifications of other-race effects in face recognition. In the August 2019 

edition of Who magazine an image of Ugandan-Australian model Flavia 

Lazarus was mistakenly used in a feature article on South Sudanese-

Australian model Adut Akech (Noonan, 2019). The magazine made a 

personal and public apology for their misrepresentation of Ms Akech. The 

model branded the magazine racist, stating, “It goes to show that people are 

very ignorant and narrowminded that they think every black girl or African 

people looks the same” (Noonan, 2019). Although this story received a lot of 

media attention, there is nothing new about it. For example, the media in the 

U.S. frequently mistake or misrepresent famous African-American people for 

other people of that race (e.g., mistaking actor Samuel L. Jackson with 

Laurence Fishburne, Toomey, 2014). Recently, the British Broadcasting 

Corporation (BBC) News in the United Kingdom (U.K.) mistakenly used 

footage of basketballer LeBron James when reporting the death of Kobe 

Bryant, despite the fact that James’ name appears on the back of his jersey 

(Hassan, 2020). There is also anecdotal evidence that this happens in 

schools and workplaces, where people from the same background, usually 

from minority racial groups, are often confused for one another (e.g., two 

Asian students or colleagues mistaken for one another, Ko, 2018). 

Researching other-race effects can help us to understand why other-race 

misidentification happens, and ways that we can reduce these 

misidentifications to avoid the negative consequences.  
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Theoretically, examining other-race effects can tell us about how face 

processing and recognition develops, and helps us understand face 

expertise more broadly (i.e., understanding why we are poor with other-race 

faces can help us understand why we are so good with own-race faces). 

Behavioural and neuroimaging studies help us identify the factors influencing 

own-race and other-race face perception and recognition, and the underlying 

mechanisms involved. 

 

Behavioural Evidence for Other-Race Effects 

 Other-race effects emerge in the first year of life (e.g., Anzures, 

Pascalis, Quinn, Slater, & Lee, 2011; Anzures et al., 2012; Balas, 

Westerlund, Hung, & Nelson, 2011; Kelly et al., 2007; 2009), and are shown 

in children (e.g., Chance, Turner, & Goldstein, 1982; Cross, Cross, & Daly, 

1971; Feinman & Entwisle, 1976; Goldstein & Chance, 1980; Pezdek, 

Blandon-Gitlin, & Moore, 2003; Sangrigoli, Pallier, Argenti, Ventureyra, & de 

Schonen, 2005) and adults (e.g., Golby, Gabrieli, Chiao, & Eberhardt, 2001; 

Stahl, Wiese, & Schweinberger, 2010; Suhrke et al., 2014). Early studies 

exploring other-race effects were primarily conducted in North America, with 

Caucasian and African-American participants and faces (e.g., Brigham, 

Maass, Snyder, & Spaulding, 1982; Malpass & Kravitz, 1969). However, 

other-race effects have now been shown across a diverse range of racial and 

ethnic groups and faces worldwide (e.g., African, Asian, Caucasian, 

Hispanic, Arabs, Jewish participants/faces, in Africa, Asia, Australia, Europe) 

demonstrating their universality (e.g., Chance, Goldstein, & McBride, 1975; 

MacLin, & Malpass, 2001; Vizioli, Rousselet, Caldara, & Hari, 2010; Wan et 
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al., 2015; Wright, Boyd, & Tredoux, 2001). Further, crossover interactions 

(e.g., Asian participants are better at recognizing Asian faces than 

Caucasian faces, whereas Caucasian participants demonstrate the reversed 

pattern; Vizioli et al., 2010) indicate that other-race effects cannot be 

explained by the homogeneity of faces of a given race.   

 Other-race effects have been consistently shown in face identity 

recognition tasks, where participants demonstrate better performance 

accuracy for own-race faces than other-race faces in line-up (e.g., Brigham 

et al., 1982; Pezdek et al., 2003; Wright et al., 2001), and old/new 

recognition tasks (e.g., Golby et al., 2001; Malpass & Kravitz, 1969; O’Toole, 

Deffenbacher, Valentin, & Abdi, 1994; Slone, Brigham & Meissner, 2000). It 

has been estimated, from a meta-analysis on other-race effects, that people 

are 1.56 times more likely to misidentify other-race faces than own-race 

faces (Meissner & Brigham, 2001). The majority of these identification tasks 

include a memory component. However, other-race effects have also been 

shown in matching (e.g., Megreya, White, & Burton, 2011; Meissner, Susa, & 

Ross, 2013), and sorting (e.g., Yan, Andrews, Jenkins, & Young, 2016) 

tasks, which are primarily perceptual and place minimal demands on 

memory. These findings suggest that race affects the way faces are 

encoded, not just memory for faces.  

 The tasks most commonly used to examine other-race effects are 

old/new recognition memory tests. In old/new recognition tests, participants 

learn a number of unfamiliar faces, and are then required to recognize those 

target faces presented amongst new distractor faces in the test phase, 

typically after a short delay. These tests are often designed by the 
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researchers for their specific experiment, and vary considerably on a range 

of factors including the number of faces learnt, the viewpoint and expression 

of faces presented, the inclusion/exclusion of external features (e.g., hair, 

body, clothing, background), length of time faces are exposed for, and study-

test delay. Therefore, some tests may not be as good at measuring face 

recognition as others (e.g., some tests may have floor or ceiling effects), and 

this makes it difficult to interpret the findings, and to compare the findings 

across studies. However, a new face recognition test, the Cambridge Face 

Memory Test (CFMT) has been developed, which provides researchers with 

a reliable test (Cronbach’s alpha typically .86-.90; Wilmer et al., 2010) that 

can be used to measure other-race effects. The CFMT has three variants, 

the Original CFMT (Duchaine & Nakayama, 2006), Australian CFMT 

(McKone et al., 2011), and Chinese CFMT (McKone et al., 2012). These 

CFMTs are well matched for difficulty, which is important because 

researchers can be confident that any differences between participants 

performance on the tasks reflects a real difference in their ability, and is not 

simply a reflection of one variant of the task being easier than another. 

 

Other-race effects for other face information 

A new, growing area of research is exploring other-race effects in 

discriminating other information from a face, to determine whether other-race 

effects extend to other attributes (e.g., sex, age, emotional expression). In 

contrast to face recognition, there is a relatively small amount of research 

examining other-race effects in other attributes and the results, thus far, are 

mixed.  
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Researchers first examined whether other-race effects were shown in 

discriminating the sex of a person from their face. Caucasian participants in 

the U.S. discriminated the sex of Caucasian faces more accurately than 

Asian participants (Chinese, Filipino, Korean, Vietnamese) in the U.S., and 

Asian participants discriminated the sex of Asian faces more accurately than 

Caucasian participants (O’Toole, Person, & Deffenbacher, 1996), 

demonstrating an other-race effect on this task. Other-race effects have also 

been examined in estimating a person’s age. Caucasian participants in 

Belgium estimated the age of own-race faces better than other-race, African 

faces (Dehon & Brédart, 2001).  

In contrast to these studies, Zhao and Bentin (2008) failed to find 

other-race effects for Chinese or Israeli participants, with minimal other-race 

experience, categorizing the age or sex of Chinese and Israeli (Caucasian) 

faces. Both groups categorized the sex of Caucasian faces more accurately 

than Chinese faces, which suggests that sex characteristics may be more 

distinct in Caucasian faces, or perhaps just in the stimuli they used. In 

addition, both groups discriminated the age of Chinese faces faster and more 

accurately than Caucasian faces. However, Zhao and Bentin acknowledged 

that the difference in their findings in age categorization might be attributed 

to the stimuli they used (i.e., due to the availability of old face stimuli on the 

internet, the age of the older faces was not matched across race), and 

recommended that these results be interpreted with caution.  

Other-race effects have consistently been shown in emotion 

recognition. A meta-analysis of studies (primarily conducted in North America 

with Caucasian participants) found that people are better at categorizing the 
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emotional expression of own-race than other-race faces (i.e., from a diverse 

range of racial, national, and cultural groups) (Elfenbein & Ambady, 2002). 

More recently, this effect has been demonstrated in other races (i.e., 

Chinese participants in the U.K., Yan et al., 2016).  

Finally, other-race effects have also been shown in perceiving 

information from the eyes. Japanese and Caucasian American participants 

were more accurate at discriminating the mental state from the eyes of own-

race faces than other-race faces (Adams et al., 2010). More recently, other-

race effects have also been shown in perceiving gaze direction from the eyes 

(Collova et al., 2017). Collova et al found that overall, Caucasian participants 

in Australia, and Asian (Chinese) participants living in Australia or Hong 

Kong, were more sensitive in detecting direct gaze in own-race than other-

race faces. Together, the findings of these studies examining other-race 

effects in discriminating other information from a face, demonstrate that 

other-race effects extend beyond face identity recognition to other perceptual 

judgements that are important for social interactions.   

 

Categorizing faces by race 

 One case where other-race effects are consistently not shown is on 

tasks that require participants to categorize faces by race. Overall, these 

studies have shown that people categorize other-race faces faster and/or 

more accurately than own-race faces, demonstrating an other-race 

advantage on this task (Caldara, Rossion, Bovet, & Hauert, 2004; Feng et 

al., 2011; Ge et al., 2009; Levin, 1996, 2000; Stahl et al., 2010; Zhao & 

Bentin, 2008). It has been argued that this other-race categorization 
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advantage is the result of people quickly coding race features of other-race, 

but not own-race faces, which are automatically individuated slowing down 

categorization (Levin, 1996). These arguments will be discussed further 

when I present social-cognitive accounts of other-race effects later in this 

chapter.  

 

Other-Race Effects in the Brain  

fMRI findings 

 Researchers have used fMRI, to measure activity in different regions 

of the brain, when participants perform face recognition (Golby et al., 2001), 

categorization by race (Feng et al., 2011), and familiarity judgement (i.e., 

making judgements about whether a face is familiar or unfamiliar, Kim et al., 

2006) tasks for own-race and other-race faces. Golby et al. found that 84% 

of European-American and African-American participants demonstrated a 

greater response in the FFA when they viewed own-race faces than other-

race faces while performing a face recognition task. The signal in the left 

FFA was positively correlated with the size of the other-race effect in face 

recognition in participants leading Golby et al. to suggest that the left FFA 

may be involved in discriminating faces into categories (i.e. by race). Better 

recognition of own-race faces was also correlated with the right 

parahippocampal and hippocampal gyri, suggesting that greater activation in 

these regions contributes to better own-race face recognition (Golby et al.). 

Feng et al. also found greater neural activation in the FFA, OFA, right medial 

frontal cortex, and right inferior frontal gyrus when Chinese participants 

categorized own-race (Chinese) than other-race (Caucasian) faces by race. 



 

 

20 

Similarly, Korean participants also demonstrated greater activation in the 

FFA when viewing unfamiliar own-race (Korean) faces than unfamiliar other-

race (Caucasian) faces on a familiarity judgement test (Kim et al.). However, 

there was no difference between their neural responses when they viewed 

familiar own-race and other-race faces. The findings of these three studies 

indicate that people use more face-specific neural resources for own-race 

faces than other-race faces, which suggests more in-depth processing of 

own-race faces (Feng et al., 2011).  

 

Electrophysiological findings 

 Researchers have examined the N170 elicited in response to own-

race and other-race faces (i.e., Caucasian, Asian, African) and found mixed 

results. However, in a recent review of these studies, Wiese (2013) argued 

that the difference in findings was largely due to the type of task researchers 

used. Most studies used detection tasks, which did not require processing 

the identity of the faces. In some of these studies, participants were shown 

own-race and other-race faces, which were alternated with other-species 

faces (i.e., apes) or non-face objects, and simply had to detect the non-face 

objects (e.g., count butterflies; Caldara et al., 2003; count flowers; Chen, 

Pan, Wang, Xiao, & Zhao, 2013; detect butterflies; Senholzi & Ito, 2013), or 

detect whether the stimuli were upright or inverted (Wiese, Stahl, & 

Schweinberger, 2009). These studies found no difference in the N170 

elicited when Asian and Caucasian participants viewed own-race and other-

race faces.  
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 In contrast, the majority of studies that examined the N170 when 

participants performed tasks that required identity processing like a face 

recognition test (Herrmann et al., 2007; Senholzi & Ito, 2013; Stahl et al., 

2008, 2010; Walker, Silvert, Hewstone, & Nobre, 2008; Wiese, 2012, Wiese, 

2013; Wiese, Kaufmann, & Schweinberger, 2013) or a categorization task 

(i.e., categorizing faces by race; Caharel et al. 2011; Montalan et al., 2013, 

sex; He, Johnson, Dovidio, & McCarthy, 2009, or age; Brebner, Krigolson, 

Handy, Quadflieg, & Turk, 2011) showed that larger N170 amplitudes were 

elicited in response to other-race than own-race faces. In contrast, Senholzi 

and Ito (2013) found a larger N170 amplitude was elicited for own-race than 

other-race faces on a categorization task, and three other studies found no 

difference in the N170 amplitude elicited for own-race and other-race faces 

on face categorization (Caldara et al., 2004) and recognition (Herzmann, 

Willenbockel, Tanaka, & Curran, 2011; James, Johnstone, & Hayward, 2001) 

tasks. Overall, the majority of studies did find a difference in the N170, 

suggesting that race is processed at this early stage of face encoding, but 

only when processing of the face is required.  

 The N250 has also been examined when participants perform 

recognition and categorization tasks for own-race and other-race faces. 

Researchers have found that the N250 amplitude is larger for other-race 

faces than own-race faces in recognition memory tasks (Herzmann et al., 

2011; Herzmann, 2016; Wiese, 2013; Wiese et al., 2013). Similarly, 

Caucasian participants elicited a larger N250 response to African-American 

and Chinese faces, than Caucasian faces on an identity individuation task 

and a race categorization task (Herzmann, 2016). These findings imply that 
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larger neural demands are required for processing other-race faces than 

own-race faces (Herzmann, 2016), and are inconsistent with the fMRI 

findings, which indicate that people use more neural resources for own-race 

faces.  

 To summarise, behavioural studies have demonstrated that other-race 

effects extend beyond recognition to discriminating other information from a 

face. In contrast, there are relatively fewer neural studies, which have 

examined other-race effects, and some inconsistent findings. However, there 

is some neural evidence for other-race effects in face recognition, and tasks 

that require discriminating race and familiarity. Despite the large body of 

empirical evidence for other-race effects and studies attempting to determine 

the underlying causes, researchers are still at odds about the cause of these 

effects. Next, I will review the theories that have been proposed to account 

for these other-race effects.  

 

Theories About the Causes of Other-Race Effects 

 Many theories have been proposed to explain other-race effects. 

These proposals tend to fall into two main broad theoretical accounts: 

perceptual expertise accounts and social-cognitive accounts. Perceptual 

expertise accounts argue that extensive experience with people of the same 

race tunes the underlying mechanisms required for face processing and 

recognition to own-race faces, resulting in greater expertise for own-race 

faces than other-race faces (de Heering, de Liederkerke, Deboni, & Rossion, 

2010; Feinman & Entwisle, 1976; Lee, Anzures, Quinn, Pascalis, & Slater, 

2011; Rhodes, Hayward, & Winkler, 2006; Rossion & Michel, 2011; Telzer et 
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al., 2013; Valentine, 1991). Therefore, face processing systems become 

optimized for own-race faces, and perform sub-optimally when presented 

with other-race faces, resulting in poorer recognition of other-race faces. For 

perceptual expertise accounts, other-race faces cannot be processed like 

own-race faces without a lot of experience. Evidence for perceptual expertise 

accounts comes from testing the face space framework, and studies 

examining holistic processing of own-race and other-race faces, and the 

influence of perceptual experience on other-race effects.  

Social-cognitive accounts argue that in general, it is effortful to 

individuate faces. Own-race faces are socially important, therefore are 

individuated. In contrast, other-race faces are not as socially important, and 

therefore they are not automatically individuated, resulting in poorer 

encoding and recognition of other-race faces (Hugenberg, Miller, & Claypool, 

2007; Levin, 2000; Meissner, Brigham, & Butz, 2005; Sporer, 2001). 

However, for this account it is possible to individuate other-race faces and 

recognize them just as well as own-race faces if a person is motivated to do 

it. Evidence for social-cognitive accounts comes from studies, which have 

examined categorization of faces by race and the effects of motivation on 

other-race effects. Next, I will consider the evidence for each account in turn.  

 

Evidence for perceptual expertise accounts  

Face space 

In one example of a perceptual account, Valentine (1991) proposed a 

multidimensional face space framework, in which faces are encoded as 

different points in an n-dimensional space based on the dimensions used to 
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discriminate between them. Valentine argued that these dimensions are 

shaped by experience, optimizing our ability to discriminate between faces 

typically encountered in our environment (i.e., typically own-race faces). 

Although other-race faces are also encoded on these dimensions, other-race 

faces vary in different ways to own-race faces, and cluster tightly together, 

hence, they appear more similar to one another which makes it more difficult 

to discriminate between them. In accordance with this model, experience 

with other-race faces should tune a person’s face space; subsequently 

improving their recognition of other-race faces, reducing the other-race 

effect.  

Researchers have found support for a face space account (Byatt & 

Rhodes, 2004). Using multidimensional scaling analyses, Byatt and Rhodes 

found that Caucasian participants, with limited experience with Chinese 

faces, rated pictures of Chinese faces as looking significantly more similar to 

one another than Caucasian faces. This finding indicates that other-race 

faces are more densely clustered than own-race faces in face space.  

 

Holistic processing of own-race and other-race faces 

 Perceptual expertise accounts have also argued that face-specific 

processing mechanisms are stronger for own-race than other-race faces 

leading to better recognition of own-race faces. There is some evidence to 

support this theory. Researchers have found larger face inversion effects for 

own-race than other-race faces (e.g., Fallshore & Schooler, 1995; Rhodes, 

Brake, Taylor, & Tan, 1989).  In addition, researchers have shown that 

Caucasian people demonstrate stronger holistic processing of own-race than 
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other-race faces (Crookes, Favelle, & Hayward, 2013; Hugenberg & 

Corneille, 2009; Michel, Caldara, & Rossion, 2006a; Michel, Rossion, Han, 

Chung, & Caldara, 2006b; Tanaka, Kiefer, & Bukach, 2004). However, Asian 

participants demonstrate similar holistic processing of own-race and other-

race faces (Crookes et al., 2013; Michel et al., 2006a; Mondloch, et al., 2010; 

Tanaka et al., 2004). Therefore, despite the evidence supporting the stronger 

holistic processing for own-race than other-race faces explanation of the 

other-race effect in Caucasian participants, this cannot account for the other-

race effect in Asian participants. Therefore, these findings cannot rule out a 

social rather than experience based explanation, as larger holistic processing 

effects in Caucasian participants may be due to social factors (i.e., greater 

attention to own-race faces than other-race faces) rather than experience.  

 

Perceptual experience influences other-race effects 

According to perceptual expertise accounts people typically have 

greater experience with own-race faces than other-race faces, and 

consequently develop greater expertise for own-race faces, which results in 

better encoding and memory for own-race faces (Rossion & Michel, 2011). 

Perceptual expertise accounts therefore predict a relationship between other-

race experience and other-race effects (i.e., greater other-race experience 

should be associated with smaller other-race effects). Therefore, researchers 

have explored how real-life experience with other-race people influences 

other-race effects. Researchers have also examined the effects of training 

with other-race faces on reducing other-race effects to determine whether a 

relatively brief, but intense period of training can reduce other-race effects.  A 
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review of the evidence for the relationship between experience and other-

race effects at different life stages will be presented next. While there is clear 

evidence for the effects of experience in infancy on other-race effects, the 

evidence for later experience (i.e., childhood and adulthood) is mixed. I will 

also review the effects of training with other-race faces on other-race effects. 

 
Perceptual narrowing and other-race effects 

There is strong evidence for the effects of experience on face 

processing in infancy. Young infants (i.e., <6 months) have the ability to 

recognize a diverse range of faces (Kelly et al., 2007; 2009; Vogel, 

Monesson & Scott, 2012). Over the first year of life, this ability is shaped by 

sensory experience, and becomes narrowed toward the type of faces that 

infants experience in their environment (i.e., typically own-race faces). 

Evidence for this comes from the finding that infants lose the ability to 

discriminate between other-race faces by 6-9-months of age (Anzures et al., 

2011; Anzures et al., 2012; Kelly et al., 2007; 2009) while retaining their 

ability with own-race faces.  

Researchers have shown that the perceptual narrowing process can 

be prevented (Heron-Delaney et al., 2011) or reversed (Anzures et al., 

2012). Caucasian infants, aged 6-9 months, who were shown Chinese faces 

in picture books over a 3-month-period, were able to discriminate Chinese 

faces post-training (Heron-Delaney et al., 2011). Further, briefly exposing 8-

10 month old Caucasian infants to a DVD of Asian females over a 3-week-

period, improved their recognition for novel Asian female faces, and this 

transferred to improved recognition of Asian male faces (Anzures et al., 

2012). These findings demonstrate that exposing infants to other-race faces 
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in the first year of life may be enough to prevent or reverse the perceptual 

narrowing process, providing evidence for a role of experience, and support 

for perceptual expertise accounts of the other-race effect.  

 
Extensive other-race experience 

Adoption studies have shown that extensive other-race experience at 

a young age can shape the face processing system, resulting in expertise for 

other-race faces. People adopted in infancy or early childhood by families of 

a different race, who have extensive other-race and minimal own-race 

experience, either show no other-race effects (de Heering et al., 2010), or 

show reversed other-race effects in face recognition (Sangrigoli et al., 2005). 

Similarly, people with extensive other-race experience (i.e., people who were 

born and raised in a country with a predominantly different race) do not 

exhibit other-race effects in face recognition (Lindsay, Jack, & Christian, 

1991; Wan et al., 2015). These findings show that extensive experience with 

other racial groups from a young age can shape the visual system, and 

reduce or reverse other-race effects, providing support for perceptual 

expertise accounts of other-race effects in face recognition. 

 

Effects of childhood and adulthood experience on other-race effects  

The influence of other-race experience post-infancy on other-race 

effects is less clear, with mixed results in the literature. Some studies have 

shown that other-race experience in childhood (e.g., Feinman & Entwisle, 

1976), adolescence (e.g., Chiroro & Valentine, 1995), and adulthood (e.g., 

Hancock & Rhodes, 2008; Malpass & Kravitz, 1969; Zhao, Hayward, & 

Bülthoff, 2014a, b), can reduce the size of other-race effects in face 
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recognition. Others have shown no relationship between other-race 

experience and other-race effects (Brigham & Barkowitz, 1978; Burns, Tree, 

Chan, & Xu, 2019; Ng & Lindsay, 1994). The difference in these findings may 

be attributed to different racial groups and faces, and/or different settings, in 

these studies, problems with the tasks used (i.e., poor reliability) or the range 

of participants’ other-race experience. In some settings, participants may 

have no other-race experience to draw on to perform the task. A previous 

meta-analysis, which primarily examined the relationship between other-race 

experience and other-race effects in face recognition in studies conducted in 

the U.S. found a small, but significant relationship (Meissner & Brigham, 

2001). Overall, these findings provide some support for perceptual expertise 

accounts of other-race effects.  

Two recent studies have argued there may be a critical/sensitive 

period for other-race experience (McKone et al., 2019; Zhou, Elshiekh, & 

Moulson, 2019). Both studies found that other-race experience in childhood 

is important for reducing other-race effects, but that experience in adulthood 

is ineffective in reducing other-race effects. These findings argue that 

perceptual expertise accounts should be modified to stress the importance of 

early experience with other-race faces for reducing or eliminating other-race 

effects for faces.   

 

Effects of training with other-race faces on other-race effects 

Training people to discriminate other-race faces can reduce other-

race effects in face recognition (e.g., Elliott, Wills, & Goldstein, 1973; 

Goldstein & Chance, 1985; Lebrecht, Pierce, Tarr, & Tanaka, 2009; Tanaka 
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& Pierce, 2009). These findings suggest that perceptual expertise can be 

acquired for other-race faces through a relatively brief period of intensive 

training, providing support for perceptual expertise accounts of other-race 

effects. However, other studies have failed to find an effect of training on 

reducing other-race effects (Malpass, Lavigueur, & Weldon, 1973; Proietti, 

Laurence, Matthews, Zhou, & Mondloch, 2019). The difference in these 

findings may be attributed to differences in the studies methods (i.e., the type 

of training, using the same stimuli in the learning and test phase or new 

novel faces in the test phase, and/or the race of participants and faces), but 

may also be related to the range of participants other-race experience (i.e., 

past and/or present). Regardless, the effects of training with other-race faces 

on reducing other-race effects are inconclusive, so it is not clear whether or 

not perceptual expertise for other-race faces can be gained through training 

with other-race faces, or whether real-life experience, perhaps early in life, is 

required.  

 

Evidence for social-cognitive accounts 

Categorizing faces by race 

 People categorize other-race faces by race (i.e., Caucasian, African, 

Asian) faster than own-race faces, showing an other-race advantage 

(Caldara et al., 2004; Ge et al., 2009; Levin, 1996, 2000; Stahl et al., 2010; 

Valentine & Endo, 1992; Zhao & Bentin, 2008). The faster categorization of 

other-race faces shown in these studies has been argued to support social-

cognitive accounts of other-race effects. Social-cognitive accounts have 

argued that people quickly code race features of other-race faces, and that 
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the categorization of own-race faces is slowed down by the automatic 

individuation of own-race faces (Levin, 1996). Alternatively, it has been 

argued that faster categorization of other-race faces could be attributed to a 

lack of experience with other-race faces, which evokes less semantic 

representations, leading to faster processing (Caldara et al., 2004). 

Therefore, it is not clear whether this other-race categorization advantage is 

the result of participants’ lack of motivation to individuate other-race faces or 

their lack of experience with other-race faces.  

 

Motivating participants to attend to other-race faces 

Social-cognitive accounts argue that other-race faces can be 

individuated and recognized just as well as own-race faces if participants are 

motivated to do it. Researchers have tried a number of ways to motivate 

recognition of other-race faces, including, making them part of the 

participants’ in-group, using motivation instructions, and increasing 

participants’ attention by using angry faces.  

 

In-group vs. out-group affiliation 

There is some evidence to suggest that people demonstrate better 

recognition of faces that are deemed to be part of their social in-group (i.e., 

same university). Hehman, Mania, and Gaertner (2010) showed that when 

white and black faces were grouped by university affiliation, white 

participants in the U.S. recognized in-group (i.e., own-university) faces more 

accurately than out-group (i.e., different-university) faces, regardless of race, 

and this improved their recognition of other-race faces, reducing the other-
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race effect. Others have found that categorizing other-race faces as in-group 

based on university affiliation also affected the way that participants encoded 

other-race faces (Cassidy et al., 2011). Greater inversion effects were shown 

for white participants in the U.K. discriminating other-race (black) faces 

affiliated with the same university as the participant than for other-race faces 

affiliated with a different university (Cassidy et al. Exp 1). However, Cassidy 

et al.’s second experiment did not replicate this finding. In contrast to 

Hehman’s study, Kloth, Shields, & Rhodes (2014) found that Asian and 

Caucasian participants demonstrated better recognition of own-race than 

other-race faces, regardless of the university affiliation, which does not 

provide support for social-cognitive accounts. Kloth et al. argued that the 

difference between their results and those of Hehman et al.’s could be 

attributed to stimulus differences. The differences could also be attributed to 

the different cultural settings of these studies (i.e., the U.S. or U.K. vs. 

Australia), and the potential for different causes of other-race effects in these 

settings, which has been proposed by Wan et al. (2015). Further, another 

study found that participants demonstrated better recognition of own-race 

faces belonging to the same university than a different university, but 

university affiliation did not improve recognition of other-race faces (Shriver, 

Young, Hugenberg, Bernstein, & Lanter, 2008). The researchers did find a 

smaller other-race effect, but this resulted from poorer recognition of own-

race faces affiliated with a different university, rather than improved 

recognition of other-race faces. To summarise, the results of these studies 

are inconsistent, but provide some support for social-cognitive accounts.  
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Instructing participants to attend to other-race faces can reduce other-

race effects 

There is evidence that instructing participants to attend to other-race 

faces can reduce other-race effects in face recognition, in accordance with 

predictions of social-cognitive accounts. Hugenberg et al. (2007) informed 

Caucasian participants in the U.S. of other-race effects and instructed them 

to pay closer attention to individuating other-race faces (African-American) 

and found that this reduced other-race effects in face recognition. 

Researchers have replicated these results using the same instructions with 

white participants looking at black faces (in Australia; Rhodes, Locke, Ewing, 

& Evangelista, 2009, and the U.S.; Young & Hugenberg, 2012). However, 

others have failed to replicate these findings with different ethnic groups 

(e.g., Caucasians and Asians) in the U.S. (Tullis, Benjamin, & Liu, 2014), and 

in different cultural settings (e.g., Australia) (Wan et al., 2015). Therefore, the 

results of these studies are mixed, and do not provide conclusive evidence to 

support social-cognitive accounts.  

 

Attending to angry other-race faces reduces other-race effects  

Recognition tasks usually examine other-race effects using faces 

shown with neutral facial expressions. Researchers have used angry faces 

to test social-cognitive accounts of other-race effects to determine whether 

making other-race faces more threatening could motivate participants to 

attend more to them, eliminating other-race effects. Caucasian participants 

showed the usual other-race effect for neutral faces, but this other-race effect 

was eliminated for angry faces (Ackerman et al., 2006). These findings were 
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replicated by Young & Hugenberg (2012) using an almost identical set of 

photos. Further, in these studies, Caucasian participants actually showed 

better recognition of other-race angry faces than own-race angry faces. 

Similarly, using photos from the same source, Krumhuber and Manstead, 

2011 found that recognition accuracy was better for own-race faces shown 

with a neutral expression than other-race faces. However, they found a 

reversal of other-race effects for male faces shown with angry or fearful 

expressions.  

However, Gwinn, Barden, & Judd (2015) showed that the results of 

these previous studies were likely due to stimulus effects. Gwinn and 

colleagues had participants rate how angry and unusual the faces that 

Ackerman et al., 2006 used, and found that participants rated the angry black 

faces as being significantly more unusual than the neutral black faces, which 

would have made the angry faces more memorable. Importantly, Ackerman 

et al., and Young and Hugenberg (2012) used images of different individuals 

in the angry and neutral expressions conditions, and these were not 

counterbalanced. Using new stimuli and counterbalancing identities across 

expression condition Gwinn et al. examined both Caucasian and African 

participants with angry and neutral faces and found an other-race effect for 

both groups with both angry and neutral faces. Importantly, they found that 

Caucasian participants had more difficulty recognizing African angry faces 

than neutral faces. Interestingly, African participants also had more trouble 

recognizing African angry faces than neutral faces. Therefore, Gwinn et al.’s 

findings argue against earlier findings that suggested that other-race 
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recognition deficits can be overcome by using angry faces, and do not 

provide support for social-cognitive accounts.  

 

Summary of perceptual expertise and social-cognitive accounts 

of other-race effects 

In summary, the evidence to date for these accounts is mixed and 

inconclusive. It has been argued that perceptual expertise and social-

cognitive processes are hard to separate as perceptual expertise may 

determine how a face is categorized (Lucas, Chiao, & Paller, 2011), and 

social categorization may affect the way an other-race face is encoded 

(Cassidy et al., 2011). In addition, early biases towards own-race faces may 

be perceptual, but later biases may be a combination of both perceptual and 

social influences (Anzures et al., 2013). More recently, researchers have 

proposed new accounts, which combine components of perceptual expertise 

and social-cognitive accounts.  

 

Hybrid accounts of other-race effects 

New hybrid models have been proposed to explain other-race effects, 

including the Categorization-Individuation model (Hugenberg et al., 2010; 

Young et al., 2012), and the dual-route model (Wan et al., 2015). The 

Categorization Individuation model proposes that people individuate own-

race faces, but categorize other-race faces, and that limited experience 

individuating other-race faces makes it more effortful to individuate other-

race faces but allows for easy categorization of other-race faces. Another 

combined theory proposed by Wan et al. is the dual-route approach to other-
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race effects. Wan et al. argued that the Categorization-Individuation Model 

proposed by Hugenberg and his colleagues does not account for other-race 

effect findings in other contexts (e.g., Asian/Caucasian), where other-race 

effects are shown by participants who are making an effort to attend to other-

race faces to individuate them (e.g., Tullis et al., 2014; Wan et al., 2015). The 

dual-route account proposes that the cause of other-race effects is context 

dependent, and can be due to either a lack of motivation (i.e., to discriminate 

between other-race faces), or a lack of experience (i.e., they do not have the 

perceptual abilities required to discriminate between people of another race), 

or a combination of both, depending on the cultural setting.  

 

Open Questions Addressed in the Present Thesis  

 Despite the extensive body of research exploring other-race effects in 

face recognition, there are still many open questions in the literature. This 

thesis aims to address some of them. First, there is clear evidence for the 

role of early other-race experience in shaping face perception abilities (e.g., 

Anzures et al., 2011; Anzures et al., 2012; Heron-Delaney et al., 2011; Kelly 

et al., 2007; 2009). However, it is still unclear what role other-race 

experience post-infancy plays in other-race effects for faces, as the current 

evidence is mixed (e.g., Brigham & Barkowitz, 1978; Burns et al., 2019; 

Chiroro & Valentine, 1995; Feinman & Entwisle, 1976; Hancock & Rhodes, 

2008; Ng & Lindsay, 1994; Malpass & Kravitz, 1969). Meissner and 

Brigham’s (2001) meta-analysis found a small, but significant relationship 

between other-race experience and other-race effects. However, this meta-

analysis was conducted almost 20 years ago, and the majority of studies 
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included in it examined other-race effects in face recognition in the U.S., 

testing only Caucasian and African-Americans with Caucasian and African-

American faces. Since this review, other-race effects have been extensively 

examined in countries outside of the U.S. It is possible, therefore, that a 

review of the literature today would reveal a different pattern of results, given 

the different cultural settings and more diverse races studied in the past 20 

years.  

In Chapter 2, I conduct a systematic review to examine whether, as 

predicted by perceptual expertise accounts, greater experience with other-

race faces, measured in adulthood, is associated with smaller other-race 

effects in face perception and recognition. I searched multiple electronic 

databases and reference lists of meta-analyses of other-race effects for 

papers that examined the relationship between other-race experience (real 

life and training) and other-race effects in all face perceptual abilities. 

However, the only studies that examined the relationship between other-race 

experience post-infancy and other-race effects that met the strict inclusion 

criteria (i.e., used tasks with good internal reliability, Cronbach’s alpha ≥ .80) 

were face recognition studies. Overall, the review showed that greater other-

race experience, measured in adulthood, was associated with smaller other-

race effects in face recognition, providing support for perceptual expertise 

accounts of other-race effects. However, the effect was small, which 

indicates that experience post-infancy, might play a relatively minor role in 

face expertise. There were no studies that examined other-race effects in 

face perception, or that examined the effects of training on other-race effects 

that met the inclusion criteria. The review draws attention to the 
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shortcomings of the existing literature, and I concluded that more high quality 

data is needed to substantiate the finding that other-race experience after a 

critical period early in life plays a relatively minor role in perceptual expertise 

for faces.    

The second question addressed by this thesis is whether face and 

object expertise share any similarities. Researchers have likened object 

expertise to face expertise (Tanaka, Heptonstall, & Hagen, 2013). One key 

marker of object expertise is the level of categorization a person uses to 

identify an object (Tanaka & Taylor, 1991). Experts can categorize objects at 

a finer level of discrimination faster and more accurately than novices 

(Palmeri & Gauthier, 2004). For example, a bird expert can categorize a bird 

at a sub-ordinate level (e.g., robin, sparrow), as quickly and as accurately as 

a novice categorizes it at a basic level (e.g., bird) (Johnson & Mervis, 1997; 

Tanaka & Taylor, 1991). However, this ability has not been fully explored for 

face expertise.  

As reviewed earlier, there has been some research on categorizing 

faces by race, whereby people demonstrate faster categorization of other-

race faces than own-race faces (Caldara et al., 2004; Ge et al., 2009; Levin, 

1996, 2000; Zhao & Bentin, 2008). This other-race categorization advantage 

is in the opposite direction to what would be predicted by perceptual 

expertise accounts. Note, however, that in contrast to the finer level 

processing experts use to categorize objects of expertise (e.g., bird experts 

categorizing a bird as a robin or sparrow), this face categorization task is 

trivially easy (i.e., people can use colour cues to categorize faces by race). 

As a result, researchers have typically found ceiling effects for performance 
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accuracy (e.g., Ge et al., 2009), which limits their ability to examine whether 

there are other-race effects in face categorization accuracy. I argue that this 

type of categorization task is not a good test of perceptual expertise for 

faces, as it relies on simple visual cues and limited perceptual analysis and 

propose that a more demanding task that requires participants to categorize 

faces at a finer level would provide a better measure of expertise.  

Therefore, in Chapter 3, I designed a national-origins categorization 

task, which requires finer level processing to make classifications than 

categorizing by race. In my task I compared performance for categorizing 

own-race and other-race faces by national origin (i.e., Asian and Caucasian 

participants categorizing Asian faces as Chinese, Japanese, or South 

Korean, and Caucasian faces as Danish, German, or Italian) to measure 

expertise for own-race faces. I recruited and compared the performance of 

participants with varying levels of experience, to examine the effects of other-

race experience on the size of other-race effects on the national-origins 

categorization tasks. In addition, I also used the CFMT to examine whether 

there is a relationship between any other-race effects shown on the national-

origins categorization task and the other-race effect in face recognition. A 

relationship between performances on these two tasks would lend support to 

performance in face categorization and recognition tasks sharing the same 

perceptual mechanisms. 

 In Study 1, I began by asking participants from six nations (i.e., China, 

Japan, South Korea, Denmark, Germany, Italy) to rate the typicality of faces 

from their own nation, to determine if there was within-group agreement. It 

was important to clarify whether there are typical faces of these six nations, 
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to ensure that there are faces that are visually distinct and typical in 

appearance of the nations they represent, that could be used in the national-

origins categorization task. Participants agreed on typicality, and I identified 

the most typical faces of each nation, which were used to develop the 

national-origins categorization tasks (see Figure 2).  

 

 

 

 

 

 

 

 

Figure 2. Face morphs created from the top 15 most typical faces of China, 

Japan, South Korea, Denmark, Germany, and Italy, as rated by people from 

those nations in the typicality ratings task (Figure reprinted from Thorup et 

al., 2018, with permission, from John Wiley and Sons). 

 

Next, in Study 2, I ran a full crossover design, recruiting Caucasian 

and Asian participants with extensive own-race experience and more limited 

other-race experience, and asked them to categorize Caucasian and Asian 

face stimuli by national origin, by selecting from three options (e.g., Chinese, 

Japanese, South Korean, or Danish, German, Italian). To further explore the 

effects of experience on other-race effects on the national-origins 

categorization task, I also recruited a second group of Asian participants 

participation. All Caucasian3 participants were born in and resided in the United
States of America, and had spent <2 years living in an Asian country. Fifty-nine Asian
participants were recruited. Of these, seven were recruited online through social
contacts (four lived in Asia, three lived in Australia) and received no payment for their
participation, and 52 were recruited online from (the University of Western Australia)
and either received AU$10 for their participation or a course credit. All the university
recruits had spent <2 years living in Australia or another predominantly Caucasian
country. In addition, a second group of 53 Asian participants with more extensive
other-race (Caucasian) experience was recruited online through MTurk and received
US$1 in return for their participation. These Asian American participants were either
born in the United States of America or had lived there for more than 8 years, and all
currently resided in the United States of America.

The data fromparticipantswho reported visual or computer problems, or did not enter
valid responses (i.e., repeatedly clicking the same response) were removed. In addition,
the data fromparticipants aged over 50 yearswere also removed. This upper age limitwas
selected based on the results of a study by Germine, Duchaine, and Nakayama (2011),
which showed poorer performance for participants aged over 50 years than for young
adults on the Cambridge Face Memory Test (CFMT; Duchaine & Nakayama, 2006). The
final group of 210 participants consisted of 104 Caucasian (49 male, 55 female, aged 20–
50 years, M = 32.2 years, SD = 7.5 years), 54 Asian (21 male, 33 female, aged 17–
31 years, M = 22.1 years, SD = 3.6 years), and 52 Asian American (25 male, 27 female,
aged 18–49 years, M = 30.2 years, SD = 7.7 years) participants. None of these partici-
pants lived in any of the countries in the national-origins task (except for four Asian
Participants, three who lived in China and one who lived in Korea).

The differences in sample sizes between the groups are due to the different sampling
methods. Importantly, a power analysis indicated that all groups met the minimum
sample size of 34 per group required to detect a medium-sized other-race effect (d = 0.5)

Figure 1. Face morphs created from the top 15 most typical faces of Denmark, Germany, Italy, China,

Japan, and South Korea, as rated by people from those nations in the typicality ratings task. [Colour figure

can be viewed at wileyonlinelibrary.com]

3 All Caucasian participants identified as white Caucasian, and all Asian participants identified as East or South-East Asian.
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(Asian-Americans) with extensive other-race experience. Caucasian and 

Asian participants categorized own-race faces more accurately than other-

race faces, reflecting their greater experience with own-race faces. In 

contrast, Asian-American participants with extensive other-race experience 

categorized other-race faces more accurately than own-race faces, 

demonstrating a reversal of the other-race effect. These findings provide 

support for perceptual expertise accounts, linking other-race effects with 

experience. Importantly, we found that participants could categorize own-

race and other-race faces by national origin above chance level, based only 

on internal facial features, demonstrating that their performance cannot be 

attributed to their knowledge of hair or clothing for different nations, but 

reflects differences in their ability to discriminate subtle differences between 

faces, and detect group similarities. 

However, I could not rule out the possibility that participants could 

discriminate other-race faces belonging to the same nation but may have 

labelled them incorrectly (i.e., Caucasian participants might have been able 

to accurately tell Japanese faces were similar to each other, and different 

from Chinese and South Korean, but did not know the correct label for those 

faces was Japanese), which resulted in an other-race effect. Therefore, to 

rule out any non-perceptual accounts of other-race effects on this 

categorization task, in Study 3, I replicated Study 2, creating a sorting 

version of the national-origins categorization task, without any explicit 

labelling requirement. Additionally, I also tested whether participants 

demonstrated the usual other-race effect in recognition, to explore the 

relationship between other-race effects in face recognition and 
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categorization. Caucasian and Asian faces were sorted by national origin 

more accurately by people of the same race. Further, both groups 

demonstrated the usual other-race effect in face recognition. However, I did 

not find a correlation between the size of other-race effects in these two 

tasks. The results of these studies are consistent with perceptual expertise 

accounts of other-race effects, demonstrating a strong link between other-

race experience and other-race effects.   

 The third question I addressed is whether there is a social-cognitive 

contribution to other-race effects. Although the studies in Chapter 3 

supported a perceptual expertise account of the other-race effect they did not 

directly test a social-cognitive contribution. I could not eliminate the 

possibility that people were simply less motivated to categorize or sort other-

race faces than own-race faces (Hugenberg et al., 2007; Levin, 2000; 

Meissner et al., 2005; Sporer, 2001). Therefore, in Chapter 4, I tested both 

the perceptual expertise and social cognitive accounts of other-race effects 

by examining whether motivation instructions can reduce other-race effects 

in both recognition and categorization tasks. I recruited Caucasian and Asian 

participants with extensive own-race experience and limited other-race 

experience, and allocated them to either the general instructions, where they 

received basic task instructions, or motivation instructions condition where I 

used Hugenberg et al.’s (2007) instructions. I developed a new version of the 

national-origins categorization task, where participants matched faces to 

averaged composite faces of the same nation, which provides a more 

perceptual task than the previous national-origins categorization tasks to 
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measure face expertise. In addition, I again used the CFMT to examine 

other-race effects in face recognition.  

Participants performed more accurately with own-race than other-race 

faces, demonstrating an other-race effect on the national-origins 

categorization task and CFMT. Other-race effects were not reduced in the 

motivation-instructions condition compared to the general instructions 

condition on either task. Motivation instructions actually improved own-race 

performance in the national-origins categorization task, increasing the size of 

the other-race effect. These results are consistent with perceptual expertise 

accounts and provide no support for social-cognitive accounts.  

The thesis concludes with a General Discussion (Chapter 5) in which I 

interpret and discuss the significance of my research findings, in the context 

of the current literature on other-race effects. Together, this work contributes 

to our understanding of perceptual expertise for faces and other-race effects. 

My findings provide further support for perceptual expertise accounts of 

other-race effects, and no support for social-cognitive accounts in the 

populations tested. I also discuss the implications of these findings and 

future research directions.  
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Abstract 

People demonstrate better recognition and discrimination for faces of their 

own race than faces of other races. This robust finding is referred to as the 

“other-race effect”. Perceptual expertise accounts predict that greater other-

race experience will be associated with smaller other-race effects. There is 

clear evidence for the role of experience in other-race effects in infancy (i.e., 

evidence of perceptual narrowing). However, the evidence for the 

relationship between experience post-infancy and other-race effects is 

mixed. The present systematic review aimed to identify whether greater 

other-race experience post-infancy is associated with smaller other-race 

effects in face perception and recognition. A systematic search of published 

papers via electronic databases, and a manual search of reference lists of 

meta-analyses of other-race effects identified 43 papers that examined the 

relationship between other-race experience (real life and training), and other-

race effects in face perception and recognition. However, only three papers 

(N = 634), consisting of four studies, met our inclusion criteria requiring 

highly reliable measures. Overall, these studies found that greater other-race 

experience was associated with smaller other-race effects in face recognition 

for Caucasian and Asian participants. However, the effect was small, which 

suggests that later experience may play a relatively minor role in face 

expertise. This review highlights the need for more high quality data to 

substantiate these findings.  
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Introduction 

People are better at recognizing and discriminating own-race faces 

than other-race faces (see Meissner & Brigham, 2001 for a meta-analytic 

review). This phenomenon, commonly referred to as the other-race effect, 

has been a robust finding in the face recognition literature for over 50 years. 

In recent years other-race effects have been demonstrated for other aspects 

of face processing abilities including discriminating sex (O’Toole, Peterson, & 

Deffenbacher, 1996), age (Dehon & Brédart, 2001), gaze direction (Collova 

et al., 2017), and emotional expression (Telzer et al., 2013; Yan, Andrews, 

Jenkins, & Young, 2016).  Other-race effects are of both applied and 

theoretical interest. A review of 271 criminal cases showed that witnesses 

were significantly more accurate at identifying own-race suspects in 

photographic line-ups than other-race suspects (Behrman & Davey, 2001). 

This finding highlights the serious implications of other-race effects for 

eyewitness testimony and the criminal justice system. Theoretically, other-

race effects have been examined experimentally to gain a better 

understanding of face expertise, how it develops, its perceptual and neural 

underpinnings, and factors influencing it.  

There is behavioural and neural evidence that shows other-race 

effects emerge in infancy (e.g., Balas, Westerlund, Hung, & Nelson, 2011; 

Hayden, Bhatt, Joseph, & Tanaka, 2007; Kelly et al., 2007; 2009), and are 

found in children and adults from a diverse range of racial and ethnic 

backgrounds (e.g., Brigham & Barkowitz, 1978; Corenblum & Meissner, 

2006; Platz & Hosch, 1988; Wan et al., 2017; Wan, Crookes, Reynolds, 

Irons, & McKone, 2015; Wiese, Kaufmann, & Schweinberger, 2014). The 
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findings clearly show that other-race effects develop in the first year of life, 

are shown in all ages, and are universal.  

Despite a considerable amount of research, the causes of other-race 

effects are still much debated. Several accounts have been proposed to 

explain other-race effects. These can be grouped into two broad theoretical 

accounts: social-cognitive accounts and perceptual expertise accounts. 

Social-cognitive accounts argue that people are less motivated to individuate 

other-race faces than own-race faces, and are more likely to categorize 

other-race faces by race, which leads to impaired other-race face recognition 

(Hugenberg, Miller, & Claypool, 2007; Levin, 2000; Meissner, Brigham, & 

Butz, 2005; Sporer, 2001). In contrast, perceptual expertise accounts argue 

that extensive experience with people of the same race tunes face 

processing mechanisms to operate optimally for own-race faces and less 

well for other-race faces, resulting in better recognition of own-race than 

other-race faces (Lee, Anzures, Quinn, Pascalis, & Slater, 2011; Rossion & 

Michel, 2011; Telzer et al., 2013). Therefore, perceptual expertise accounts 

predict a relationship between other-race experience and the size of other-

race effects, that is, greater other-race experience should result in smaller 

other-race effects (Lebrecht, Pierce, Tarr, & Tanaka, 2009; Lee et al., 2011; 

Rhodes, Brake, Taylor, & Tan, 1989; Rossion & Michel, 2011; Tanaka, 

Heptonstall, & Hagen, 2013; Tanaka, & Pierce, 2009; Telzer et al., 2013), 

whereas social-cognitive accounts predict no relationship between 

experience and the other-race effect. This review will contribute to the debate 

by examining this relationship.  

One theory of the role experience plays in face encoding is 
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Valentine’s (1991) multidimensional face space framework, which proposes 

that faces are encoded at different points in an n-dimensional space based 

on the dimensions used to discriminate between them. The dimensions of 

the space code the ways in which faces vary and are argued to be 

developed and tuned by experience to optimize discrimination of the kinds of 

faces commonly encountered, typically own-race faces. Other-race faces are 

also encoded on these dimensions, but cluster tightly together, making them 

appear more similar, and difficult to discriminate between. This theory argues 

that experience with other-race faces should reorganize a person’s face 

space, improving their other-race face recognition. Therefore, people with 

more other-race experience should demonstrate smaller other-race effects.  

Strong evidence for the role of experience in the development of 

other-race effects has been shown through infant studies. Young infants (i.e., 

≤ 3 months) can discriminate faces from all races equally well (Kelly et al., 

2007; 2009; Vogel, Monesson, & Scott, 2012). Other-race effects emerge in 

the first 3-6 months of life through a process of perceptual narrowing, 

whereby infants retain the ability to discriminate faces of the type they have 

experienced (i.e., their own race), but lose the ability to discriminate faces 

from less experienced races (Anzures, Pascalis, Quinn, Slater, & Lee, 2011; 

Anzures et al., 2012; Balas et al., 2011; Kelly et al., 2007; 2009). This 

perceptual narrowing can be prevented (Heron-Delaney et al., 2011) or 

reversed (Anzures et al., 2012) by exposing infants to other-race faces, 

demonstrating the plasticity of the face processing system in infancy.  

Adoption studies have also shown that expertise for other-race faces 

can be acquired through experience. Extensive experience with other-race 
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people, and limited experience with own race people during the development 

of the face processing system can reduce or reverse other-race effects. 

Asian children, aged 6 to 14 years, adopted from China or Vietnam between 

2-26 months of age by European families in Belgium, performed equally well 

with own-race and other-race faces, and did not show an other-race effect in 

face recognition (de Heering, de Liedekerke, Deboni, & Rossion, 2010). 

Similarly, Asian adults, adopted from Korea between 3 to 9 years of age by 

European families living in France, Switzerland, or Belgium, performed better 

with other-race than own-race faces, demonstrating a reversal of the other-

race effect (Sangrigoli, Pallier, Argenti, Ventureyra, & de Schonen, 2005). 

These studies provide clear evidence that experience with other-race faces 

in infancy and childhood can influence other-race effects. 

It is less clear whether other-race experience gained after early 

childhood can reduce other-race effects. Researchers have used a variety of 

approaches to examine the relationship, with mixed results. One approach 

has been to measure the relationship between other-race effects and other-

race contact. Another has been to compare the size of other-race effects in 

groups with high and low other-race contact. A meta-analysis in 2001 

showed a small, but significant relationship between other-race experience 

and other-race effects in face recognition (Meissner & Brigham, 2001), which 

would suggest a minor role of experience in other-race effects and provide 

only weak support for perceptual expertise accounts.  

Meissner and Brigham’s (2001) meta-analysis was conducted almost 

two decades ago. Since then there have been many more studies published 

on this topic. Moreover, the majority of studies included in their meta-analysis 
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examined other-race effects in the United States of America (U.S.), testing 

white and black students’ recognition of white and black faces. It has recently 

been argued (Crookes & Rhodes, 2017; Wan et al., 2015) that the cause of 

other-race effects might differ between the U.S. and the rest of the world, 

with social-motivation factors playing more of a role in the U.S., and 

perceptual expertise playing a relatively smaller role. Many of the recent 

studies have been conducted outside the U.S. and on this account might 

show a stronger link between experience and other-race effects. Clearly, a 

new review is required to clarify the relationship between other-race 

experience and other-race effects.  

Here, we present a new systematic review of the literature. When 

conducting this review, it was important to consider methodological factors 

that might affect the ability to accurately measure the relationship between 

other-race experience and other-race effects. Such factors have likely 

contributed to the size of the observed relationship between experience and 

other-race effects reported in previous work. The first factor is the reliability 

of the tasks used to measure own-race and other-race performance and 

calculate other-race effects, and of the contact questionnaires used to 

measure experience. Using measures with low reliability may not provide an 

accurate measure of other-race effects and experience, and makes it more 

difficult for researchers to find a relationship between other-race experience 

and other-race effects. In the present review we have set an inclusion criteria 

of Cronbach’s alpha of .80 and above, for all tasks used to measure own-

race and other-race face performance accuracy and other-race experience, 
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as indicating that the measures are reliable (Field & Hole, 2002), which 

increases statistical power (DeVellis, 2003).  

The second factor is the way that researchers have measured 

experience. Some have measured the amount of time that a person has 

spent living in a country with a predominantly different race population (e.g., 

Brigham, Maass, Snyder, & Spaulding, 1982; Dehon & Brédart, 2001), or the 

ethnic composition of the neighbourhood they reside in or school they attend 

(e.g., Carroo, 1987; Chiroro & Valentine, 1995). Others have used contact 

questionnaires, in which participants rate the quantity (e.g., How many 

Asian/Caucasian people do you know very well?) and/or quality of contact 

(e.g., I have comforted an Asian/Caucasian person when they have been 

feeling sad) that they have had with people of another race on a scale (e.g., 

Hancock & Rhodes, 2008; Slone, Brigham, & Meissner, 2000; Walker & 

Hewstone, 2006, 2008). Some have used questionnaires that only measure 

current other-race contact (e.g., Lindsay, Jack, & Christian, 1991; Zhao, 

Hayward, & Bülthoff, 2014). Others have used questionnaires that also 

measure participants’ other-race contact in childhood (e.g., Burns, Tree, 

Chan, & Xu, 2019; Rhodes et al., 2009; Tullis, Benjamin, & Liu, 2014; Wan et 

al., 2015; 2017; Wylie, Bergt, Haby, Brank, & Bornstein, 2015). Finally, some 

studies have used different measures of experience for the different 

participant groups they recruited (e.g., Michel, Caldara, & Rossion, 2006). 

Thus, the measures used to determine other-race contact vary considerably 

between studies, and many of these may not provide a good indicator of 

participants’ other-race experience to correlate with other-race effects. 

Meissner and Brigham (2001) acknowledged that extensive variability in the 
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measures used to assess other-race experience was a limitation of their 

meta-analysis. In this systematic review, we will explicitly consider whether 

and/or how the type of contact measures researchers have used may have 

affected their ability to measure the relationship between other-race 

experience and other-race effects.  

The third factor that may affect researchers’ ability to accurately 

measure the relationship between other-race experience and other-race 

effects is the degree of variation in both participants’ other-race experience 

and their scores on the face tasks. Insufficient variation in either of these 

measures would make it difficult to find sizeable and significant associations 

between experience and other-race recognition, should one exist. For 

example, recruiting participants with a limited range of other-race experience 

may reduce the chance of researchers finding a correlation between other-

race experience and other-race effects. Likewise, if the face tasks are too 

easy or too difficult, and participants perform at ceiling or floor level, there will 

be a limited range of data, which reduces the correlation coefficient (Bland & 

Altman, 2011), and weakens the chance of finding a relationship between 

other-race experience and other-race effects. The potential impact of range 

limitation will be considered in the review.  

The final factor is the way other-race effects have been indexed. 

Other-race effects are typically measured using a difference score, 

calculated by subtracting an individual’s other-race performance from their 

own-race performance. However, difference scores may be problematic, due 

to issues with validity and reliability. Calculating the difference between 

performances on two tasks makes the results difficult to interpret, as the 
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source of the variance is not clear (Edwards, 2001). Moreover, using 

difference scores reduces the likelihood of finding a strong significant 

relationship with another measure, compared with other methods (DeGutis, 

Wilmer, Mercado, & Cohan, 2013). Other-race effects are typically calculated 

using difference scores thereby we cannot exclude studies from the review 

on this basis. However, we will need to consider whether using difference 

scores may be affecting the size of the relationship found between other-race 

experience and other-race effects.  

 

Training with Other-Race Faces  

Another approach to testing perceptual expertise accounts has been 

to train people with other-race faces, to determine whether face expertise 

can develop through a relatively short period of intense exposure. 

Researchers have examined the effects of different types of training to 

identify which factors improve other-race face recognition. These training 

studies have primarily recruited Caucasian participants, testing their other-

race face recognition, then training them to discriminate between other-race 

faces, over a varied number of sessions, and testing their other-race 

recognition post-training. In a selective review of the training studies 

literature, Tanaka et al. (2013) argue that the results suggest that face 

processing continues to be shaped through experience, supporting plasticity 

of the face processing system. However, a broader review of the literature 

suggests mixed findings. Some have shown that other-race effects can be 

reduced by training participants using paired-associate training (i.e., learning 

to associate a different number with each face, Goldstein & Chance, 1985) 
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and by individuation training (i.e., learning to assign a label to an individual 

face, Lebrecht et al., 2009). In contrast, others have found no reduction in 

the other-race effect when using identity matching, passive viewing, shock 

treatment, and verbal feedback training (Malpass, Lavigueur, & Weldon, 

1973; Proietti, Laurence, Matthews, Zhou, & Mondloch, 2019). It is possible 

that the mixed findings could be attributed to differences in the studies 

designs (e.g., differences in the types of training and the way other-race 

effects were calculated at different time points). Our systematic review will 

also include other-race face training studies. 

 

The Present Systematic Review 

Here we present a systematic review examining the relationship 

between other-race experience and other-race effects in face perception and 

recognition. We designed a list of inclusion/exclusion criteria to ensure that 

the papers included in this review were of high quality and likely to reveal an 

effect of experience if one exists. The main objective of the current review 

was to qualitatively evaluate the relationship between other-race experience 

post-infancy and other-race effects in face tasks, to determine the effects of 

experience on other-race face perception and recognition, and other-race 

effects. The specific review question was: Is greater real life other-race 

experience post-infancy associated with smaller other-race effects? Our 

second objective was to evaluate the relationship between training with 

other-race faces and other-race effects. The specific review question was: 

Does training people to identify other-race faces post-infancy reduce other-

race effects?  
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Methods 

Eligibility Criteria  

We included all published studies from peer reviewed journals, which 

were written in English, that examined the relationship between other-race 

experience post-infancy and other-race effects in face perception abilities or 

recognition. Given our two research questions we define two sets of inclusion 

criteria below, one for real life experience studies and one for training 

studies. 

 

Real life experience and other-race effects in face perception or 

recognition.  

1. Studies must either include groups that differ in other-race contact 

(i.e., high vs. low), or include an other-race contact measure that 

has been shown to have good internal reliability (Cronbach’s 

alpha ≥ .80) as measured in the paper or previously published. 

2. Studies must include a task that measures own-race and other-

race performance accuracy in face perception or recognition that 

has been shown to have good internal reliability (Cronbach’s 

alpha ≥ .80) as measured in the paper or previously published. 

3. Samples include participants older than 2 years.   

4. Samples may be of any racial or ethnic background.  

5. Studies may include one or more races of participants.  

6. Studies that only had samples with neurocognitive disorders (e.g., 

prosopagnosics) were excluded.  
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Training and other-race effects in face perception abilities.  

1. Studies must have trained participants with other-race faces.  

2. Studies must include a task that measures other-race performance 

accuracy in face perception or recognition that has been shown to 

have good internal reliability (Cronbach’s alpha ≥ .80) as 

measured in the paper or previously published. 

3. Samples include participants older than 2 years.   

4. Samples may be of any racial or ethnic background.  

5. Studies may include one or more races of participants.  

6. Studies that only had samples with neurocognitive disorders (e.g., 

prosopagnosics) were excluded.  

 

Search Strategy 

 Figure 1 outlines the search strategy and the number of papers 

included at each level. On the 29th of August 2018, we searched all literature 

in PsycINFO, Pubmed, and Web of Science, combining the terms commonly 

used to describe other-race effects (other-race effect, own-race effect, own-

race bias, own-race advantage, cross-race effect, other-race advantage), 

with a list of terms used to refer to experience (contact, experience, training, 

exposure). The first author screened all papers identified during the search, 

using the title and abstract to determine their relevance to the review. The 

first author then retrieved full-text articles that were deemed relevant to the 

review, which were then assessed by the first and second author 

independently to determine whether they met the inclusion/exclusion criteria. 

The relevance of papers identified from a manual search of reference lists 
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was also determined from the study title and abstract, and full-text articles 

were then retrieved for relevant papers and reviewed to ensure they met 

inclusion criteria. The first and second author then met to discuss and 

resolve any disagreements in applying the selection criteria. The exclusion 

reason was recorded for full-text articles.  

  

 

Figure 1. PRISMA flow chart (Moher, Liberati, Tetzlaff, Altman, The PRISMA 

Group, 2009), demonstrating the number of papers identified, screened, 

assessed for eligibility, and included in this systematic analysis. 
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Results & Discussion 

Real Life Experience and Other-Race Effects in Face Perception 

Abilities or Recognition 

Included papers 

The search identified 38 papers (see Appendix A) that examined the 

relationship between real life other-race experience post-infancy and other-

race effects in face perception or recognition that met the majority of our 

inclusion/exclusion criteria. However, only four papers met the stringent 

inclusion criteria for high quality studies (i.e., reported using a reliable face 

task, Cronbach’s alpha ≥ .80). The 34 papers that did not meet this criterion 

all failed to report the reliability of the face perception task they used and did 

not use a test with previously published reliability data. It could be argued 

that Cronbach’s alpha of ≥ .80 is an overly conservative cut-off and that 

meaningful analysis could be made of studies with slightly lower reliability 

scores. We acknowledge that this has left our review with a very small 

number of papers. However, since none of the eliminated studies reported 

their face task reliability, a more liberal criterion (i.e., Cronbach’s alpha ≥ .60) 

would not have resulted in more studies being included in this review.  

Two of the four papers we identified used largely overlapping samples 

(i.e., the same participants data) (Wan et al., 2015; 2017). Therefore, Wan et 

al (2017) was excluded. This left three papers, consisting of four independent 

studies (see Table 1). These papers were all published within the last five 

years. All four studies examined the relationship between real life experience 

with other-race people and other-race effects in face recognition in adults. 
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There were no papers that examined other face perception abilities, besides 

recognition, that met our reliability inclusion criteria.  

 

Population characteristics 

Sample characteristics are reported in Table 1. Sample sizes of the 

included studies ranged from 42 to 480. Two studies (Burns et al., 2019; 

Zhao et al., 2014, Study 2) tested one race of participants (Caucasian or 

Asian), and two studies (Wan et al., 2015; Zhao et al. Study 1) tested two 

races of participants (Caucasian and Asian). The studies were conducted in 

Australia, Germany, Hong Kong, and Singapore. The age of participants in 

the samples ranged from 17 to 49 years. All studies used mixed-sex 

samples. Three studies recruited participants from universities and research 

institutions (Burns et al.; Wan et al.; Zhao et al. Study 1). One study did not 

report how participants were recruited (Zhao et al. Study 2). 

 

Table 1  
 

      

Characteristics of the sample included in this review 
 

Authors Participant Race/Ethnic Group Location M 
age 

SD age Age 
range 

% 
Female 

Zhao et al. 
(2014) 

 
 

German (n=34) 

     

Study 1 Germany 30.4 7.5 22-38 50 
 Chinese (n=32) Hong Kong 21.9 3.8 18-26 72 

Study 2 German (n=46) Germany 27.0 5.6 21-33 57 
       

Wan et al. 
(2015) 

      

Study 5 Western-raised Caucasian (n=197) Australia 21.1 3.7 17-49 70 
 Eastern-raised Asian (n=177) Australia 22.0 2.7 17-33 71 
 Western-raised Asian (n=106) Australia 18.9 2.5 17-34 70 
       

Burns et 
al. (2019) 

Chinese (n=42) Singapore 20.5 - 18-24 71 
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Measurement of other-race experience 

Two measures of social contact were used across the four studies. 

Two studies reported results for the Hancock and Rhodes (2008) 

questionnaire, and two reported results for the Walker and Hewstone (2006) 

questionnaire. Both questionnaires measure the quantity and quality of 

current own-race and other-race contact. The Hancock and Rhodes racial 

contact questionnaire includes 7 statements each about contact with 

Caucasian and Chinese people (e.g., I know lots of Caucasian/Chinese 

people), which participants rate their agreement with on a 6-point scale. Wan 

et al. (2015) and Zhao et al. (2014) modified the Hancock and Rhodes 

questionnaire, replacing the term Chinese with Asian. Zhao et al. used 14 

items from the original questionnaire and Wan et al. adapted this 

questionnaire to measure both childhood contact (16 items) and current 

contact (14 items). The Walker and Hewstone questionnaire consists of two 

scales (social contact and individuating experience), which both include five 

items. The social contact scale measures the quantity of experience with 

other-race people (e.g., I spend a lot of my free time doing things with South 

Asian/White people), on a 5-point scale. The individuating experience scale 

measures the quality of experience with other-race people (e.g., I have 

looked after or helped a South Asian/White friend when someone was 

causing them trouble or being mean to them), on a 5-point scale. Zhao et al. 

modified the Walker & Hewstone questionnaire, replacing the terms South 

Asian with East Asian, and White with European. Burns et al. (2019) also 

modified the questionnaire, by adding the term Caucasian to White. Both 

questionnaires have good reliability, Cronbach’s alpha .88 for the Hancock & 



 

 

89 

Rhodes questionnaire (Hancock & Rhodes, 2008), and .83 for the quantity of 

social contact, and .89 for the individuating experiences measures in the 

Walker & Hewstone questionnaire (Walker & Hewstone, 2006). The reliability 

reported for each of these questionnaires by Zhao et al. in Study 1 and 2 are 

shown in Table 2. The other two papers did not report the reliability of these 

questionnaires for their sample, but nevertheless, these papers were 

included because these contact questionnaires have been shown to have 

good reliability in other studies (Hancock & Rhodes, 2008; Walker & 

Hewstone, 2006; Zhao et al., 2014).   

Wan et al. (2015) deliberately recruited participants with a range of 

other-race experience (low to high), so that they could examine the 

relationship between experience and other-race effects (see Table 3). In 

contrast, Burns et al. (2019) and Zhao et al. (2014) recruited participants with 

limited other-race experience, and did not report their range of other-race 

contact.   

 

Measurement of other-race effects 

All four studies used variants of the same face task – the Original 

Cambridge Face Memory Test (CFMT) (Duchaine & Nakayama, 2006), 

and/or the Australian CFMT (McKone et al., 2011), and Chinese CFMT 

(McKone et al., 2012). The CFMT is a face recognition task designed to 

measure individual differences, whereby participants learn six unfamiliar 

target faces, and are required to recognize those faces presented from 

different angles, under different lighting conditions, shown amongst two 

distractor faces. The CFMT provides a good range of scores (i.e., no floor or 



 

 

90 

ceiling effects), and has good reliability, Cronbach’s alpha typically .89-.90 

(Wilmer et al., 2010). Consistent with previous findings these studies 

reported good internal reliability of the CFMTs ranging from .83-.91 (see 

Table 2).  

 

Table 2 
 

  

Reliability of the contact questionnaires and face measure tasks 
 
Authors Contact 

questionnaire 
Reliability of 

contact 
measure 

(Cronbach’s α) 

Face task Reliability of face task 
(Cronbach’s α) 

Zhao et 
al. 

(2014) 

     

Study 1 Walker & 
Hewstone 

(2006) 
 

.88 
 

CFMT 
Original & 
Chinese 

Own-race faces 
Other-race faces 

 

.91 

.83 
 

Study 2 Hancock & 
Rhodes 
(2008) 

 

.88 CFMT 
Original & 
Chinese 

Own-race faces 
Other-race faces 

 

.91 

.88 
 

Wan et 
al. 

(2015) 

     

Study 5 Hancock & 
Rhodes 
(2008) 

.88a CFMT 
Australian & 

Chinese 
 

Own-race faces 
Other-race faces 

 

.86 
.83-.84 

 

Burns et 
al. 

(2019) 

Walker & 
Hewstone 

(2006) 

.83-.89b CFMT 
Original, 

Australian & 
Chinese 

 

Not reported  

a Reliability reported in Hancock & Rhodes (2008); b reliability reported in Walker & Hewstone 

 

The relationship between experience and other-race effects 

The results of the systematic analysis are shown in Table 3. Overall, the 

findings provide evidence that post-infancy experience with other-race 

people, measured in adulthood, is associated with other-race effects in face 

recognition. However, the effect was small. It is important to note that, given 
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the measures of experience and other-race effects are not perfectly reliable, 

the maximum possible correlation between these two variables would be less 

than 1 (Richler, Floyd, & Gauthier, 2014), but in any case, the effect size is 

small.  

 

Table 3    

Self-reported other-race experience, and the relationship between other-

race experience and other-race effects (ORE)  

Authors Other-race contact Relationship between other-race 
contact and ORE on CFMT 

Zhao et al. 
(2014) 

  

Study 1 Not reported β = -.02, R2 = .07, p = 0.03 
Study 2 M = 2.46/6 β = -.03, R2 = .10, p = 0.04 

 
Wan et al. 

(2015) 
  

Study 5  
Eastern-raised Asian  
M = 1.59, SD = 0.91 

 
Western-raised Caucasian  

M = 2.45, SD = 0.95 
 

Western-raised Asian  
M = 4.53, SD = 0.89 

β = −.329, R2 not reported, p = .020   
 

    
Burns et al. 

(2019) 
M = 1.53/5 Not significant – stats not reported 

 

Three studies found that greater other-race experience was associated 

with smaller other-race effects in face recognition in Caucasian and Asian 

participants. Zhao et al. (2014) found that adult other-race experience 

accounted for a small, but significant portion of individual variance in other-

race effects in their Chinese and German participants in Study 1, and German 

participants in Study 2, using two different social contact measures. Wan et al. 

(2015) also found that greater lifetime other-race experience (i.e., average of 
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childhood and adulthood other-race contact) was associated with smaller 

other-race effects for Caucasian and Asian participants in Australia. The effect 

found in Wan et al. was substantially larger than that in Zhao et al, which 

potentially, may be due to the larger range of contact in Wan et al.’s 

participants.  

At a group level Wan et al. (2015) also found that Asian participants 

with extensive own-race and other-race experience (i.e., born and raised in 

Australia) did not exhibit other-race effects in face recognition whereas Asian 

participants born and raised in Asia did. This finding is consistent with 

perceptual expertise accounts of other-race effects. However, given that the 

Asian-Australian participants likely had experience in infancy with other-race 

faces these results do not help determine whether other-race effects can be 

overcome in post-infancy. 

In contrast, one study did not find that other-race experience was 

associated with smaller other-race effects (Burns et al., 2019). Note, 

however, that these researchers recruited a small sample of Chinese 

participants in Singapore, who reported overall low other-race contact. This 

paper does not report the variability of participants’ other-race contact, but 

the researchers do state that they recruited participants with very low 

contact. It is possible that they did not find a relationship between other-race 

experience and other-race effects because their study was underpowered 

and/or their participants’ experience with other-race (Caucasian people) did 

not vary sufficiently. Therefore, we must be cautious about concluding that 

there is no relationship between other-race experience and other-race effects 

from the findings of this one study.  
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 The overall findings of the current review are consistent with the 

results of Meissner and Brigham’s (2001) influential and frequently cited 

meta-analysis, which found that other-race experience, plays a small, but 

significant role in other-race effects in face recognition. These results provide 

some support for perceptual expertise accounts of other-race effects. These 

findings are based on a very small number of studies, which measured other-

race experience in adulthood. We used stringent inclusion/exclusion criteria 

to ensure that the studies included in this review were high quality and did 

not use unreliable measures that may have underestimated the strength of 

the relationship. However, even if we had set a lower reliability inclusion 

criterion for the measurement of own-race and other-race face performance 

accuracy this would not have increased the number of studies in our review, 

because none of the studies that were excluded reported the reliability of the 

face task they used, or used a task with proven reliability.  

 The findings of this review are specific to Caucasian and Asian 

populations, as the only reliable tasks that we identified that could be used to 

measure other-race effects were the Original CFMT (Duchaine & Nakayama, 

2006), Australian CFMT (McKone et al., 2011) and Chinese CFMT (McKone 

et al., 2012). Therefore, the results of this review may not be generalizable to 

other racial groups in different settings, where perceptual expertise may play 

a lesser role. Unfortunately, we were not able to examine the relationship 

between other-race experience and other-race effects in other racial groups 

in this review, as we did not identify any studies that had used reliable tasks 

to measure own-race and other-race face perception and recognition to 

calculate other-race effects in any other racial groups.   
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 Although we used inclusion criteria to identify high-quality studies that 

used reliable measures, there are still factors that might have limited the 

ability of these studies to accurately measure the relationship between other-

race experience and other-race effects.  All three papers included in this 

review used difference scores to examine other-race effects. As previously 

discussed, using a difference score to calculate other-race effects introduces 

noise and reduces the chance of finding a relationship with another variable 

(Edwards, 2001), and the size of the observed relationship with experience. 

Recruiting participants with a limited range of other-race contact (Burns et 

al., 2019; Zhao et al., 2014) could have also introduced limited variability in 

contact, and reduced the researchers’ ability to measure the relationship. In 

contrast to Burns et al. and Zhao et al.’s studies, Wan et al.  (2015), recruited 

a large sample of participants with a large range of other-race experience 

spanning the full scale and found a more substantial effect. Therefore, it 

could be argued that this study provides the best estimate of the effect of 

other-race experience post-infancy on other-race effects. Given the 

restriction of range of contact and the use of difference scores it is likely that 

these other studies underestimate the strength of the relationship between 

experience and other-race effects, but they do provide a lower bound on 

estimates.  

 

Training and Other-Race Effects in Face Perception Abilities   

Our systematic review identified five papers (see Appendix B) that 

examined the effects of different types of training with other-race faces post-

infancy and other-race effects in face recognition that met most of the 
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inclusion criteria. Unfortunately, none of these met our stringent inclusion 

criteria for high quality papers because they did not report the reliability of the 

face measure used to test perception or recognition and did not use a test 

with previously published reliability data. Therefore, we were unable to 

evaluate our second objective, and determine whether training people to 

discriminate other-race faces post-infancy can reduce other-race effects. It 

remains an open question whether training children and adults with other-

race faces can improve other-race face discrimination and recognition and 

reduce other-race effects.  

 

Theoretical and Practical Implications 

The findings of the current review have important theoretical 

implications, as they help us to better understand the plasticity of the face 

processing system. They suggest that later other-race experience, measured 

in adulthood, may not be a large driver of other-race effects. Only one study 

examined the relationship between lifetime other-race experience and other-

race effects, measuring other-race experience in childhood and adulthood 

(Wan et al., 2015). The others only measured adult other-race experience 

(Burns et al., 2019; Zhao et al., 2014). Therefore, we must consider the 

possibility of larger effects with childhood experience. It is possible that 

childhood experience is more important than adult experience, and that there 

could be critical or sensitive periods in development.  

Since we conducted our literature search, two high-quality studies 

have emerged that examined the relationship between other-race experience 

at different developmental stages and other-race effects in face recognition 
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(McKone et al., 2019; Zhou, Elshiekh, & Moulson, 2019). McKone et al. 

showed that other-race experience in childhood (5-12 years of age) reduced 

the size of other-race effects in face recognition, but adolescent and adult 

other-race experience did not. Similarly, Zhou et al. demonstrated that early 

other-race experience in infancy and childhood (0-11 years) eliminated other-

race effects, whereas other-race experience in adolescence (12-17 years) 

and adulthood (> 18 years) did not. These studies both demonstrate the 

importance of early experience for the development of other-race face 

processing and provide support for a critical period for the development of 

face expertise. Future research should examine and compare the effects of 

childhood experience to adult experience on other-race effects and identify if 

there are other factors contributing to other-race effects in childhood (e.g., 

development of face processing, motivation, prejudice). Researchers 

examining perceptual expertise accounts should focus on examining the 

relationship between other-race experience and other-race effects early in 

development (i.e., childhood), when there is greater neural plasticity.  

The findings of our review also have practical implications. Given the 

critical real word importance of other-race face recognition it is important that 

high quality training studies, that use good reliable measures, are conducted 

to determine if training with other-race faces is effective in reducing other-race 

effects. We couldn’t evaluate the effects of training here in our review, but we 

did find that real-life other-race experience only has a modest effect on other-

race effects in face recognition, which suggests that training with other-race 

faces might not be effective in reducing other-race effects. Therefore, there 

may be limited potential for training adults, and it may be pointless to train 
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border or security officers with other-race faces. Although, it is possible that 

training could be more effective than passive experience. A better alternative 

could be to test potential employees with reliable other-race face recognition 

tasks, as face recognition abilities vary widely, and employ those with good 

other-race face recognition abilities.  

 

Future Directions  

 This systematic review identified a number of limitations and concerns 

with previous research, which can be used to guide future research. First, 

researchers should use reliable measures of other-race effects and 

experience and report the reliability. In the past this has not been done, and 

as we have argued using unreliable measures may have affected the 

researchers’ ability to find a correlation between other-race experience and 

other-race effects.  

 The high reliability and calibration of the CFMT means it is well suited 

to investigating other-race effects. However, there are currently only 

Caucasian and Asian versions of these tasks meaning they can only be used 

to measure other-race effects in Caucasian and Asian participants face 

recognition. Therefore, in future, in order to examine effects in people in 

different cultural settings it is imperative that reliable face tasks are designed 

to measure face recognition in other ethnic and racial groups (e.g., Aboriginal 

Australian, African, Hispanic). In addition, reliable measures are required to 

examine other face perception abilities to determine whether there is a 

relationship between other-race effects shown in other perceptual abilities 

and recognition. This question is of theoretical importance, as the findings 
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will help us to better understand whether other-race experience has the 

same effect on other face perceptual abilities as it has on recognition.   

  The limited range of participants’ other-race experience in the studies 

reviewed also impacts our ability to examine the relationship between 

experience and other-race effects. Burns et al. (2019) and Zhao et al. (2014) 

recruited participants with limited other-race experience. It is important that 

researchers recruit participants with a range of other-race experience to 

examine the relationship between other-race experience and other-race 

effects.  

The studies included in this review measured other-race experience 

using either the Hancock and Rhodes (2008) or Walker and Hewstone 

(2006) contact questionnaires, which both have good reliability. We 

recommend that researchers continue to use reliable questionnaires to 

measure experience and examine the relationship between other-race 

experience and other-race effects. However, the contact questionnaires used 

in the reviewed studies might not accurately capture contact because they 

only measure participants’ other-race social contact in everyday life, and fail 

to measure other kinds of exposure to other race people. A more 

comprehensive questionnaire, which examines participants’ other-race 

experience through other means, for example, media (e.g., television, film, 

sport), and social media (e.g., Twitter, Facebook, Instagram) could provide a 

more accurate measure of other-race experience. 
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Summary and Conclusion 

The findings of this review suggest that post-infancy experience may 

only play a small role in improving other-race face recognition, providing 

weak support for perceptual expertise accounts of other-race effects. 

However, it is possible that the measures researchers were using to examine 

the relationship between other-race experience and other-race effects  (i.e., 

contact questionnaires and difference scores) might be underestimating the 

strength of the effect, and the observed levels are actually a lower bound. 

There were no suitable findings to examine the relationship between other-

race experience and other-race effects in other face perception abilities, or 

the effects of training with other-race faces on other-race effects. In future, it 

is important that researchers continue to use and develop reliable 

questionnaires and tasks to measure other-race experience in childhood and 

adulthood and other-race effects to gain a better understanding of the role of 

experience on the face processing system and in other-race effects through 

the lifespan.   
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Faces by National Origin: A New Other-Race Effect 
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Abstract 

People are better at recognizing own-race than other-race faces. This other-

race effect has been argued to be the result of perceptual expertise, whereby 

face-specific perceptual mechanisms are tuned through experience. We 

designed new tasks to determine whether other-race effects extend to 

categorizing faces by national origin. We began by selecting sets of face 

stimuli for these tasks that are typical in appearance for each of six nations 

(three Caucasian, three Asian) according to people from those nations 

(Study 1). Caucasian and Asian participants then categorized these faces by 

national origin (Study 2). Own-race faces were categorized more accurately 

than other-race faces. In contrast, Asian-American participants, with more 

extensive other-race experience than the first Asian group, categorized 

other-race faces better than own-race faces, demonstrating a reversal of the 

other-race effect. Therefore, other-race effects extend to the ability to 

categorize faces by national origin, but only if participants have greater 

perceptual experience with own-race, than other-race faces. Study 3 ruled 

out non-perceptual accounts by showing that Caucasian and Asian faces 

were sorted more accurately by own-race than other-race participants, even 

in a sorting task without any explicit labeling required. Together, our results 

demonstrate a new other-race effect in sensitivity to national origin of faces 

that is linked to perceptual expertise. 
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 Background 

The other-race1 effect (also known as the own-race effect, cross-race 

effect, own-race bias, and own-race advantage), is a well-established 

phenomenon, whereby people demonstrate better recognition of own-race, 

compared to other-race, faces (e.g., Malpass & Kravitz, 1969; for a meta-

analysis see Meissner & Brigham, 2001). This phenomenon has been 

demonstrated in both laboratory and field settings, using a variety of tasks 

including matching and recognition memory tasks (e.g., Brigham, Maass, 

Snyder, & Spaulding, 1982; Lindsay, Jack, & Christian, 1991; Malpass & 

Kravitz, 1969; Meissner, Susa, & Ross, 2013; Slone, Brigham & Meissner, 

2000; Wright, Boyd, & Tredoux, 2001).  

The other-race effect in recognition has been shown across a diverse 

range of racial groups, which suggests that it may be universal (e.g., Ge et 

al., 2009; Malpass & Kravitz, 1969; O’Toole, Deffenbacher, Valentin, & Abdi, 

1994; Wright et al., 2001). Additionally, researchers have demonstrated a 

crossover interaction between the race of the observer and race of face. For 

example, Caucasian participants demonstrate better recognition of 

Caucasian faces than Asian faces, and Asian participants demonstrate better 

 

1 Following common practice, we use the term “race” to refer to visually 

distinct groups.  These groups may nevertheless consist of individuals from a 

range of distinct ethnicities.  
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recognition of Asian faces than Caucasian faces (O’Toole et al., 1994). This 

interaction suggests that the other-race effect is not due to differences in 

facial homogeneity between racial groups (Walker & Tanaka, 2003).  

Many accounts of the other-race effect have been proposed (Sporer, 

2001), but one long-held explanation is that we have greater perceptual 

expertise with own-race than other-race faces (Lebrecht, Pierce, Tarr, & 

Tanaka, 2009; Rhodes, Brake, Taylor, & Tan, 1989; Tanaka, Heptonstall, & 

Hagen, 2013; Tanaka, & Pierce, 2009). Support for this view comes from 

many studies that have found greater sensitivity to featural and configural 

differences between own-race than other-race faces (for a review, see 

Hayward, Crookes, & Rhodes, 2013). This perceptual expertise account 

argues that we develop expertise for own-race faces through experience, 

which tunes the underlying perceptual mechanisms required for face 

processing and recognition to the types of faces that we often experience (de 

Heering, de Liedekerke, Deboni, & Rossion, 2010; Feinman & Entwisle, 

1976; Lee, Anzures, Quinn, Pascalis, & Slater, 2011; Rhodes, Hayward, & 

Winkler, 2006; Rossion & Michel, 2011; Telzer et al., 2013). In contrast, more 

limited experience with other racial groups reduces the development of 

expertise for other-race faces, resulting in poorer discrimination and 

recognition of other-race faces (de Heering et al., 2010; Feinman & Entwisle, 

1976; Lee et al., 2011; Rhodes et al., 2006; Rossion & Michel, 2011; Telzer 

et al., 2013). 

Given the importance of experience in shaping the face processing 

system and developing perceptual expertise for faces, one would expect to 

see a link between other-race social contact and the other-race effect.  
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However, these studies have yielded mixed results. Some have shown no 

correlation (Brigham & Barkowitz, 1978; Carroo, 1987; Malpass & Kravitz, 

1969; Ng & Lindsay, 1994) and Meissner and Brigham’s (2001) meta-

analysis revealed only a small effect of social contact on the other-race 

effect. Hancock and Rhodes’ (2008) findings were consistent with this meta-

analysis. However, others have found an association between higher other-

race social contact and a reduced other-race effect (Chiroro & Valentine, 

1995; Zhao, Hayward, & Bülthoff, 2014).  

Importantly, however, extensive experience with other racial groups 

can eliminate or even reverse the other-race effect. For example, Asian 

adults who were born and raised in Australia or another Western country 

demonstrated no recognition advantage for Asian over Caucasian faces 

(Wan, Crookes, Reynolds, Irons, & McKone, 2015). Likewise, African-

American-born university students in the United States of America (U.S.) 

demonstrated no recognition advantage for African-American over 

Caucasian faces (Lindsay et al., 1991). Additionally, Asian children and 

adolescents who were adopted by Western European families in early 

childhood demonstrated no other-race effect (de Heering et al., 2010). 

Finally, Korean adults, adopted by Western European families in childhood, 

demonstrated a reversal of the other-race effect (Sangrigoli, Pallier, Argenti, 

Ventureyra, & de Schonen, 2005). These results suggest that perceptual 

expertise for other-race faces can be acquired through extensive experience 

with other racial groups. They also highlight the role of experience in the 

other-race effect and support the perceptual expertise account.  
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 In contrast to the large body of research examining the other-race 

effect in face recognition, there is little research on how face race affects 

face categorization. Categorization behaviour has played an important role in 

understanding the nature of perceptual expertise for objects more broadly, 

with experts able to make faster, more accurate categorizations at finer 

levels of discrimination than non-experts (Palmeri & Gauthier, 2004), and 

may therefore also be linked to face expertise. Thus far, researchers have 

focused on categorization of faces by race (e.g., as Asian or Caucasian), 

finding that people categorize other-race faces by race faster than own-race 

faces, demonstrating a reversal of the other-race effect (i.e., the ‘other-race 

advantage’; Caldara, Rossion, Bovet, & Hauert, 2004; Ge et al., 2009; Levin, 

1996, 2000; Valentine & Endo, 1992; Zhao & Bentin, 2008). However, this 

task does not tap expertise for own-race faces, and reduced perceptual 

expertise for other-race faces would lead to exactly this result, because it is 

associated with reduced sensitivity to differences between faces, which 

should make it easier to group faces, (i.e., to classify them by race).    

Here we consider a different kind of categorization that should be 

enhanced by sensitivity to differences between faces. Specifically, we asked 

participants from two races (Asian and Caucasian) to categorize own-race 

and other-race faces by national origin. The faces came from three 

(predominantly) Caucasian and three (predominantly) Asian nations. This 

task requires perceptual expertise, because the perceiver must use subtle 

visual cues to distinguish faces from the different nations. Thus, to the extent 

that the other-race effect reflects differences in face expertise, we would 

expect to see poorer categorization of other-race than own-race faces.   
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For any accuracy to be possible, it is important that the faces from the 

different nations used are visually distinct and typical in appearance for their 

nations. Therefore, in Study 1, we obtained typicality ratings for faces from 

China, Japan, South Korea, Denmark, Germany and Italy, countries we 

deemed likely to contain such faces, rather than nations populated 

historically and/or recently by diverse immigration from many nations (e.g., 

Australia, U.S.). Participants from each nation rated the typicality of faces 

from their own nation. High agreement within each group would show that 

there are faces deemed to be typical for each nation and thus potentially 

distinct in appearance from faces from other nations. This would then allow 

us to select the most typical faces for the national-origins task used in Study 

2.  

In Study 2, we examined the performance of Caucasian and Asian 

participants, with extensive own-race, and more limited other-race, 

experience, on categorizing own-race and other-race faces by national 

origin. Our main aim was to determine whether these groups would 

demonstrate an other-race effect, with better performance for own-race than 

other-race faces. According to the perceptual expertise account, participants 

should demonstrate this effect, given their greater experience with own-race 

than other-race faces. To further explore the effect of experience, we 

recruited a second group of Asian participants who were either born and 

raised in the U.S. or had lived there for at least 8 years and therefore had 

much more extensive other-race experience than the first Asian group. A 

reduced, or even reversed, other-race effect in this Asian-American group 
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would strongly link performance to experience, consistent with the perceptual 

expertise account.  

We presented faces both with and without hair visible. An other-race 

effect when hair is visible could simply reflect less knowledge about 

variations in hair colour, texture, and/or style for other-race people, and might 

tell us little about face expertise. Our primary interest was, therefore, in 

whether an other-race effect would be found when hair was not visible.  

We were also curious about people’s confidence in their ability to 

categorize faces by their national origins. We therefore obtained confidence 

ratings before completing the national-origins categorization task. It is an 

open question whether people think they can classify faces by their national 

origin and, if so, whether they are more confident for own-race faces than 

other-race faces.  

To foreshadow, we found an other-race effect for national-origin 

categorization in participants with little other-race experience in Study 2. In 

Study 3, we sought to rule out non-perceptual accounts of this finding, such 

as confusion about which faces belong to which nation, that is, a labeling 

problem. We asked Caucasian and Asian participants to sort the faces of 

each race (own-race, other-race) into three distinct, but unlabeled, national-

origin groups. This task has no labeling component and relies entirely on 

perceiving similarities between faces from the same nation and differences 

between faces from different nations. An other-race effect in this sorting task 

would, therefore, reflect differences in perceptual expertise and reduce the 

plausibility of a non-perceptual account of the other-race effect observed in 

Study 2.  
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In Study 3, we also measured the size of the other-race effect in 

recognition memory, to explore whether there is any relationship between 

this classic other-race effect and any other-race effect on the national-origins 

sorting task.  

 

Study 1 

In Study 1, we asked participants from each of six nations to view 

faces of their own nation and rate their typicality, to determine whether there 

was within-group agreement, and identify the most typical faces of each 

nation for use in the national-origins task in Study 2.  

 

Method 

Participants  

Sixty adults (aged 21 to 40 years, M = 29.0 years, SD = 5.9 years), who 

identified themselves and both of their biological parents as Chinese, 

Japanese, South Korean, Danish, German or Italian were recruited online 

through social contacts. Ten were Chinese (five male, five female; mean age 

= 22.5 years, SD = 2.8 years), 10 were Japanese (four male, six female; mean 

age = 30.9 years, SD = 5.28 years), 10 were South Korean (four male, six 

female; mean age = 28.5 years, SD = 4.48 years), 10 were Danish (two male, 

eight female; mean age = 27.5 years, SD = 6.6 years), 10 were German (four 

male, six female; mean age = 31.5 years, SD = 6.36 years), and 10 were Italian 

(three male, seven female; mean age = 32.8 years, SD = 3.33 years). All were 

born in, and resided in, the country they identified with until adulthood. The 

length of time participants reported living in a country outside of their country 
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of birth ranged from 0 to 11 years (M = 18.8 months, SD = 27.3 months).  

 

Stimuli and Materials  

Five hundred and fifty-three (296 Asian, 257 Caucasian) front-view 

colour photographs of young adult athletes’ faces, taken from the 2012 

London Olympics website (http://www.bbc.com/sport/olympics/2012, 

November 2015)2, were used for the typicality rating task. We selected 

relatively obscure athletes, intended to be unfamiliar to our participants. The 

Asian stimuli (146 male, 150 female) consisted of faces from China (50 male, 

50 female), Japan (46 male, 50 female), and South Korea (50 male, 50 

female). The Caucasian stimuli (122 male, 135 female) consisted of faces 

from Denmark (31 male, 35 female), Germany (50 male, 50 female), and 

Italy (41 male, 50 female). The athletes were photographed with a neutral 

expression, without glasses, facial hair, or visible make-up, against a light 

background.  All images were displayed at a resolution of 72 pixels inch.  

The face images displayed were 2 × 2.5 inches in width and height, 

respectively.  

 

Procedure 

The experiment was run online using Qualtrics Survey Software 

(Qualtrics, Provo, UT, USA). Participants completed the rating task 

 

2 Photographs of Olympic athletes faces were chosen, as their national origin 

can be validated and the stimuli are of reasonable quality and are easily 

available.  
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individually on their own computers (the task could not be completed on 

mobile or tablet devices). Participants were asked to provide demographic 

information, including their age, sex, nationality, country of birth and time 

spent living in a country outside of their birthplace.  Participants born outside 

of the country they identified with could not proceed to the rating task.  

In the rating task, participants viewed athletes’ faces with the same 

national origin as themselves (e.g., Chinese participants looked at Chinese 

face stimuli). Participants saw two test blocks (one male and one female), 

with the order counterbalanced across participants. In each test block, 

participants saw between 31 and 50 faces, shown individually, in an 

individually randomized order for each participant. Each face appeared on 

the screen with no time restriction. Participants were asked to rate the 

typicality of each face (e.g., rate how typically Chinese this face is) on a 9-

point scale (‘1 = Not at all’, ‘9 = Extremely’). Participants were also asked to 

indicate whether they recognized the face, and those who answered yes 

were asked whether they could name the person or provide any information 

about them, so that any familiar faces could be excluded from the national-

origins task. The next face immediately appeared after their response.  

Participants were required to answer all questions. The experiment took on 

average 32 min to complete.  

 

Results and Discussion 

A background check was carried out on the athletes, and the faces of 

athletes who were born in a different country, or whose parents were born in 

a different country to the one they represented, were removed. In addition, 
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the faces of athletes recognized by more than two participants were also 

removed. In total, 39 faces were removed from the stimuli set prior to the 

analyses (three Chinese, eight Japanese, four South Korean, nine Danish, 

eight German, seven Italian), leaving 97 Chinese, 88 Japanese, 96 South 

Korean, 57 Danish, 92 German, and 84 Italian face stimuli remaining. The 

faces were then ranked in order of typicality for each sex, from each nation, 

based on participants’ responses. The mean and standard deviation of 

typicality ratings for all male and all female faces from each nation, and for 

the top 15 most typical faces from each nation are shown in Table 1.  

The Chinese male, Danish female and male, German female and 

male, Italian female and male, Japanese female and male, and South 

Korean female typicality ratings all had high reliabilities, all Cronbach’s αs > 

.74 (see Table 1). The Chinese female and South Korean male ratings were 

less reliable, Cronbach’s α = .50 and α = .66, respectively, but still within the 

moderate range of reliability. Thus, participants agreed on typicality and we 

chose the 15 most typical faces for each nation, for each sex, to use for the 

national-origins task in Study 2.  

Figure 1 shows an averaged composite face of each sex for each 

nation. These were made by morphing the 15 faces of each sex for each 

nation using standard morphing software (Psychomorph). They were not 

used as stimuli in Study 2, but are presented here to confirm that there were 

consistent visual differences between faces from the three nations of each 

race, a necessary condition for any accuracy on the national-origins 

categorization task in Study 2.  
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Table 1 

Means (M) and Standard Deviations (SD) of the typicality ratings and 

Cronbach’s α for all faces from each nation and sex   

Nation Sex N Overall 
M 

Overall 
SD 

Cronbach’s 
α 

N Top 15 
M 

Top 15 
SD 

Chinese  F 50 5.5 0.8 .50 15 6.5 0.4 
Chinese  M 47 5.6 1.1 .74 15 6.7 0.4 
Japanese  F 44 5.1 1.3 .85 15 6.4 0.5 
Japanese  M 44 5.1 1.1 .80 15 6.3 0.6 
South Korean  F 49 4.2 1.6 .90 15 6.2 0.7 
South Korean  M 47 4.3 1.1 .66 15 5.4 0.5 
Danish  F 30 5.9 1.2 .80 15 6.8 0.7 
Danish  M 25 5.9 1.3 .81 15 6.6 1.1 
German  F 46 5.9 1.1 .80 15 7.0 0.5 
German  M 46 5.4 1.3 .84 15 6.8 0.8 
Italian  F 45 5.2 1.4 .89 15 6.7 0.6 
Italian  M 39 5.1 1.3 .86 15 6.3 0.3 

Notes. N = number of faces. 
Means and Standard Deviations of the typicality ratings for the top 15 most typical 
faces from each nation and sex are also shown.  
 

 

 

 

 

 

 

 

 

Figure 1. Face morphs created from the top 15 most typical faces of 

Denmark, Germany, Italy, China, Japan and South Korea, as rated by people 

from those nations in the typicality ratings task (Figure reprinted from Thorup 

et al., 2018, with permission, from John Wiley and Sons).  

 

participation. All Caucasian3 participants were born in and resided in the United
States of America, and had spent <2 years living in an Asian country. Fifty-nine Asian
participants were recruited. Of these, seven were recruited online through social
contacts (four lived in Asia, three lived in Australia) and received no payment for their
participation, and 52 were recruited online from (the University of Western Australia)
and either received AU$10 for their participation or a course credit. All the university
recruits had spent <2 years living in Australia or another predominantly Caucasian
country. In addition, a second group of 53 Asian participants with more extensive
other-race (Caucasian) experience was recruited online through MTurk and received
US$1 in return for their participation. These Asian American participants were either
born in the United States of America or had lived there for more than 8 years, and all
currently resided in the United States of America.

The data fromparticipantswho reported visual or computer problems, or did not enter
valid responses (i.e., repeatedly clicking the same response) were removed. In addition,
the data fromparticipants aged over 50 yearswere also removed. This upper age limitwas
selected based on the results of a study by Germine, Duchaine, and Nakayama (2011),
which showed poorer performance for participants aged over 50 years than for young
adults on the Cambridge Face Memory Test (CFMT; Duchaine & Nakayama, 2006). The
final group of 210 participants consisted of 104 Caucasian (49 male, 55 female, aged 20–
50 years, M = 32.2 years, SD = 7.5 years), 54 Asian (21 male, 33 female, aged 17–
31 years, M = 22.1 years, SD = 3.6 years), and 52 Asian American (25 male, 27 female,
aged 18–49 years, M = 30.2 years, SD = 7.7 years) participants. None of these partici-
pants lived in any of the countries in the national-origins task (except for four Asian
Participants, three who lived in China and one who lived in Korea).

The differences in sample sizes between the groups are due to the different sampling
methods. Importantly, a power analysis indicated that all groups met the minimum
sample size of 34 per group required to detect a medium-sized other-race effect (d = 0.5)

Figure 1. Face morphs created from the top 15 most typical faces of Denmark, Germany, Italy, China,

Japan, and South Korea, as rated by people from those nations in the typicality ratings task. [Colour figure

can be viewed at wileyonlinelibrary.com]

3 All Caucasian participants identified as white Caucasian, and all Asian participants identified as East or South-East Asian.

A new other-race effect 589
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Study 2 

In Study 2, we examined the performance of Caucasian, Asian and 

Asian-American participants on categorizing own-race and other-race faces 

by national origin to determine whether the other-race effect extends to this 

categorization task, and to examine the effects of experience on any 

observed other-race effect.  

 

Method 

Participants  

One hundred and twenty-four Caucasian participants were recruited 

online through Amazon Mechanical Turk (MTurk) and received US$1 in 

return for their participation. All Caucasian3 participants were born in and 

resided in the U.S., and had spent <2 years living in an Asian country. Fifty-

nine Asian participants were recruited. Of these, seven were recruited online 

through social contacts (four lived in Asia, three lived in Australia) and 

received no payment for their participation, and 52 were recruited online from 

(the University of Western Australia) and either received AU$10 for their 

participation or a course credit. All the university recruits had spent <2 years 

living in Australia or another predominantly Caucasian country. In addition, a 

second group of 53 Asian participants with more extensive other-race 

(Caucasian) experience was recruited online through MTurk and received 

US$1 in return for their participation. These Asian-American participants 

 

3 All Caucasian participants identified as white Caucasian, and all Asian 

participants identified as East or South-East Asian.  
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were either born in the U.S. or had lived there for more than 8 years, and all 

currently resided in the U.S.   

The data from participants who reported visual or computer problems, 

or did not enter valid responses (i.e., repeatedly clicking the same response) 

were removed. In addition, the data from participants aged over 50 years 

were also removed. This upper age limit was selected based on the results 

of a study by Germine, Duchaine, and Nakayama (2011), which showed 

poorer performance for participants aged over 50 years than for young adults 

on the Cambridge Face Memory Test (CFMT; Duchaine & Nakayama, 2006). 

The final group of 210 participants consisted of 104 Caucasian (49 male, 55 

female, aged 20 to 50 years, M = 32.2 years, SD = 7.5 years), 54 Asian (21 

male, 33 female, aged 17 to 31 years, M = 22.1 years, SD = 3.6 years), and 

52 Asian-American (25 male, 27 female, aged 18 to 49 years, M = 30.2 

years, SD = 7.7 years) participants. None of these participants lived in any of 

the countries in the national-origins task (except for four Asian Participants, 

three who lived in China and one who lived in Korea).  

The differences in sample sizes between the groups are due to the 

different sampling methods. Importantly, a power analysis indicated that all 

groups met the minimum sample size of 34 per group required to detect a 

medium-sized other-race effect (d = 0.5) with 80% power with alpha at .05. 

We based our expectation of a medium-sized effect on the effect size for the 

other-race effect in face recognition (Meissner & Brigham, 2001).    

 

Stimuli and Materials  

One hundred and eighty (90 Asian, 90 Caucasian) front-view colour 
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images of young adult athletes’ faces were used for the national-origins task. 

The 90 Asian face stimuli consisted of 30 (15 male, 15 female) typical faces 

each from China, Japan, and South Korea. The 90 Caucasian face stimuli 

consisted of 30 (15 male, 15 female) typical faces each from Denmark, 

Germany, and Italy. The images selected were deemed the most typical 

faces of their nation, according to the results of Study 1.  

Faces were edited using Adobe Photoshop CS3 TM. All faces were 

standardized to have horizontally aligned pupils and an interpupil distance of 

50 pixels. For the ‘with-hair’ condition, the face images were cropped using 

the magnetic lasso tool, leaving the hair, face, ears and top of the neck 

visible, and removing clothing cues. These faces were then masked using 

the elliptical marquee tool so that most of the hair was excluded for the ‘hair-

masked’ condition. All images were displayed at a resolution of 72 pixels inch 

on a grey background.  The face images displayed were 2 × 2.5 inches in 

width and height, respectively.  

 

Procedure 

The experiment was run online using Qualtrics Survey Software 

(Qualtrics). Participants completed the national-origins task on their own 

computers (the task could not be completed on mobile or tablet devices).  

They were asked to provide demographic information, including their age, 

sex, nationality, country of birth, and time spent living in a country outside of 

their birthplace. Participants were also asked how confident they were that 

they could categorize an Asian face as Chinese, Japanese, or South Korean, 

and a Caucasian face as Danish, German, or Italian on a 9-point scale (1 = 
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‘Not at all’, 9 = ‘Extremely’), before completing the national-origins 

categorization task.  

In the national-origins categorization task, we examined participants’ 

performance for categorizing own-race and other-race faces by national 

origin using a three-alternative forced choice procedure. Participants saw two 

test blocks of faces, one with hair visible and one with hair masked, with the 

order counterbalanced across participants. In each test block, participants 

saw 180 faces (90 of each race, 45 male, 45 female), presented individually, 

in an individually randomized order for each participant. Each face remained 

on the screen until the national origin of the face was selected from the three 

options presented on the screen (e.g., Chinese, Japanese, South Korean, or 

Danish, German, Italian) using the mouse. The next face appeared 

immediately after the selection was made.  The experiment took an average 

of 43 min to complete.  

 

Results and Discussion 

Accuracy 

Categorization accuracy (percent correct) was calculated for own-race 

and other-race faces in the with-hair and hair-masked conditions (Figure 2). 

A three-way repeated measures analysis of variance (RM ANOVA) was 

conducted on accuracy (percent correct), with participant group (Caucasian, 

Asian, Asian-American) as a between-participants variable, and face race 

(own-race, other-race) and hair (with-hair, hair-masked) as within-participant 

variables.  Planned t-tests were used to follow up interactions, where 

appropriate.  
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Figure 2. Mean accuracy for categorising own-race and other-race faces by 

national origin, shown (A) with-hair, and (B) with hair-masked, for each 

participant group.  Error bars show + 1 SEM. p < .001  , p < .01  

 

An initial four-way RM ANOVA with block order (hair first, hair-masked 

first) as an additional between-participants variable revealed no significant 

main effect of block order or any significant interactions involving block order, 
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all Fs < 2.50, all ps > .09, all 𝜂!"s < .02. Therefore, block order was removed 

from further analyses.  

The three-way ANOVA yielded significant main effects for face race, 

F(1, 207) = 41.62, p < .001, 𝜂!" = .17, hair, F(1, 207) = 5.55, p = .019, 𝜂!" = 

.03, and participant group, F(2, 207) = 28.20, p < .001, 𝜂!" = .21. However, 

these effects were qualified by interactions between participant group and 

face race, F(2, 207) = 60.98, p < .001, 𝜂!" = .37, and face race and hair, F(1, 

207) = 5.74, p = .017, 𝜂!"= .03.  There was no interaction between hair and 

participant group, F(2, 207) = 1.05, p = .35, 𝜂!" = .01).  There was also a 

significant three-way interaction between participant group, face race and 

hair, F(2, 207) = 4.03, p = .019, 𝜂!"= .04 (Figure 2).  To explore this three-way 

interaction, we conducted separate two-way RM ANOVAs with face race and 

hair as within-participant variables for each participant group. 

 

Caucasian participants 

There were significant main effects of face race, F(1, 103) = 231.35, p 

< .001, 𝜂!" = .69, and hair, F(1, 103) = 4.72, p = .03, 𝜂!" = .04. There was also 

a significant interaction between face race and hair, F(1, 103) = 17.18, p < 

.01, 𝜂!" = .14. Importantly, however, planned paired-samples t-tests showed 

that performance was better for own-race than other-race faces when hair 

was masked, t(103) = 12.68, p < .001, d = 1.24 (own-race M = 47.0%, SD = 

9.3%; other-race M = 34.7%, SD = 5.2%), as well as when hair was visible 

(own-race M = 50.1%, SD = 9.9%; other-race M = 33.7%, SD = 6.9%), t(103) 

= 14.25, p < .001, d = 1.40. Therefore, the other-race effect occurred with 

face cues alone, as expected if it reflects differences in face expertise. 
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Accuracy was significantly greater for own-race faces shown with hair         

(M = 50.1%, SD = 9.9%), than with hair masked (M = 47.0%, SD = 9.3%), 

t(103) = 4.28, p < .001, d = .42.  In contrast, there was no significant 

difference in accuracy for other-race faces shown with hair (M = 33.7%, SD = 

6.9%) and with hair masked (M = 34.7%, SD = 5.2%), t(103) = −1.60, p = 

.113, d = −.16.  Therefore, participants were able to use hair cues for own-

race, but not other-race, faces. 

 

Asian participants 

There was a significant main effect of face race, F(1, 53) = 27.01, p < 

.001, 𝜂!"	= .34, with greater accuracy for own-race faces (M = 54.8%, SD = 

12.6%) than other-race faces (M = 46.0%, SD = 8.2%).  There was no 

significant main effect of hair, F(1,53) = 3.64, p = .062, 𝜂!" = .064, and no 

interaction, F(1, 53) = 1.61, p = .210, 𝜂!" = .03.  

 

Asian-American participants 

There was a significant main effect of face race, F(1, 51) = 14.08, p < 

.001, 𝜂!"	= .22, with significantly lower accuracy for own-race (M = 40.4%, SD 

= 10.7%), than other-race faces (M = 47.5%, SD = 11.0%). There was no 

significant main effect of hair, F(1, 51) = .02, p = .890, 𝜂!" < .01, and no 

interaction, F(1,51) = .22, p = .645, 𝜂!" = .01.  

In summary, both Caucasian and Asian participants categorized own-

race faces by national origin significantly better than other-race faces, 

demonstrating an other-race effect.  However, as expected, Asian-American 

participants did not show the same effect. Rather, they categorized other-
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race faces significantly better than own-race faces, demonstrating a reversal 

of the other-race effect. This result provides strong support for a link between 

experience and performance, as expected if the other-race effect results 

from differences in perceptual expertise. Importantly, the race effects were 

not dependent on the presence of hair cues, although Caucasian participants 

were able to use hair cues to improve performance for own-race faces. 

Therefore, the results cannot be attributed simply to greater familiarity with 

own-race than other-race hairstyles. 

 

Accuracy Compared to Chance 

One-sample t-tests were used to determine whether accuracy 

(percent correct) was greater than chance (33.3%) for each participant 

group, face race, and hair condition (Table 2). In all cases, performance was 

significantly above chance, except for Caucasian participants categorizing 

other-race faces with hair visible.  
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Table 2 

Mean accuracy for categorizing own-race and other-race faces shown with 

hair and hair masked compared to chance  

Race & Hair t(df) p  d 95% CI 
Caucasian  
Own-race hair 17.23(103) < .001 1.69 [14.9, 18.7] 
Own-race hair masked 15.11(103) < .001 1.48 [11.9, 15.5] 
Other-race hair 0.62(103) .536 .06 [−.92, 1.75] 
Other-race hair masked 

 
2.85(103) .005 .28 [0.4, 2.4] 

Asian  
Own-race hair 12.29(53) < .001 1.67 [19.0, 26.4] 
Own-race hair masked 11.76(53) < .001 1.6 [16.9, 23.8] 
Other-race hair 10.37(53) < .001 1.41 [10.5, 15.6] 
Other-race hair masked 

 
10.20(53) < .001 1.39 [10.0, 14.8] 

Asian-American  
Own-race hair 4.13(51) < .001 .57 [3.6, 10.4] 
Own-race hair masked 5.21(51) < .001 .72 [4.4, 10.0] 
Other-race hair 8.94(51) < .001 1.24 [11.2, 17.6] 
Other-race hair masked 8.65(51) < .001 1.20 [10.7, 17.2] 

 

 

Confidence  

A two-way RM ANOVA was conducted on confidence ratings, with 

participant group (Caucasian, Asian, Asian-American) as a between-

participants variable, and face race (own-race, other-race) as a within-

participants variable. The means and standard errors for all conditions are 

shown in Figure 3.  

There was a significant main effect of face race, F(1, 207) = 185.77, p 

< .001, 𝜂!" = .47. There was no significant main effect of participant group, 

F(2, 207) = 0.70, p = .500, 𝜂!" <.01. The interaction effect between face race 

and participant group was also significant, F(1, 207) = 37.07, p < .001, 𝜂!"= 

.26. Inspection of Figure 3 suggests that confidence was lower for other-race 
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faces than own-race faces for all groups, but that this difference was larger in 

the Asian and Asian-American groups than the Caucasian group.   

 

 

Figure 3. Mean self-reported confidence for categorizing own-race and other-

race faces by national origin for each participant group. Error bars show + 1 

SEM. p < .001  

 

Study 3 

We asked Caucasian and Asian participants to sort Caucasian and 

Asian faces into three distinct (but unnamed) nations for each race, to 

determine whether an other-race effect is still obtained when the labeling 

component of the task is removed. We also examined performance on own-

race and other-race face recognition, to check that our participants show the 

usual other-race effect in face recognition, and to determine whether there is 

any correlation between the other-race effects shown in these two different 

tasks.  
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Method 

Participants  

Sixty Caucasian participants were recruited from the University of 

Western Australia and either received AU$15 for their participation or course 

credit. All Caucasian participants were born and raised in Australia, and had 

spent less <2 years living in a non-Western country. Sixty-six Asian 

participants were recruited from the University of Hong Kong and received 

course credit for their participation. All Asian participants were born and 

raised in China (Hong Kong or mainland), and had spent <2 years living in a 

non-Asian country.  

Participants who did not complete the sorting task correctly (i.e., 

placed an unequal number of face stimuli in the three piles) (N = 1, Asian; N 

= 6, Caucasian), or did not complete the CFMTs (N = 1, Caucasian) were 

excluded. The final group of 118 participants consisted of 53 Caucasian 

participants (20 male, 33 female), aged between 17 and 37 years (M = 22.8 

years, SD = 5.3 years), and 65 Asian participants (32 male, 33 female), aged 

between 18 and 26 years, (M = 20.7 years, SD = 1.9 years). None of the 

Caucasian participants lived in any of the countries in the sorting tasks, in 

contrast to the Asian participants, who were all from Hong Kong (China).  

 

Stimuli and Materials  

The same 180 (90 Asian, 90 Caucasian) face images (hair-masked 

only), used in Study 2, were used for the sorting task. The face images were 

printed on cards, 2 × 2.6 inches in width and height, respectively, on a grey 

background, and laminated.   
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Procedure 

Participants completed the national-origins sorting task on a desk in a 

testing room. Participants sorted four sets of faces (Caucasian male, 

Caucasian female, Asian male, Asian female), with the order 

counterbalanced across participants. In each set, participants were 

presented with 45 face cards (15 from each of 3 nations), which were 

shuffled and arranged unsystematically on a large table. The following 

instructions were given verbally: ‘These faces belong to three nations.  

Please group them together by national origin. Please ensure that you make 

three groups of 15 faces.  You have 5 min to perform this task. I will start the 

timer when I say begin.  I will advise you when there is 1 min remaining. The 

timer will sound when the time has elapsed. Do you have any questions? 

Please begin’.  

After completing the national-origins sorting task, they were asked to 

complete a questionnaire using Qualtrics Survey Software (Qualtrics), which 

asked them what six nationalities they thought the faces were.  Participants 

were also asked how confident they were that they could sort Asian and 

Caucasian faces by national origin on a 9-point scale (1 = ‘Not at all’, 9 = 

‘Extremely’). 

After completing the sorting task, participants completed the 

Australian and Chinese CFMTs  (McKone et al., 2011; McKone et al., 2012), 

with order counterbalanced across participants. Participants were seated 

approximately 50 cm in front of a desktop computer.  The CFMT requires 

participants to learn six male target identities and then recognize them under 



 

 

143 

increasingly difficult conditions. In phase one, for each target participants are 

shown the face in three different views, and then complete three test trials 

where they are required to identify the target (shown in the same viewpoints 

as learning) amongst two distractors. In phase two, the target faces, again 

shown with two distractors on each trial, are presented under different 

lighting conditions and from different viewpoints. Lastly, in phase three, 

targets and distractors are presented with visual noise added to the images.  

 Finally, participants completed another questionnaire using Qualtrics 

Survey Software (Qualtrics), to provide demographic information, including 

their age, sex, race, ethnic origin, country of birth, country of their parents’ 

birth, and time spent living in a country outside of their birthplace.  

 

 Results and Discussion 

National-Origins Sorting Task  

We coded the national origin of all faces and then considered all 

possible pairs of faces from the stimulus-set. We measured performance 

using coherence values, calculated as the proportion of pairs from the same 

national origin that were correctly placed in the same category, minus the 

proportion of pairs from different national origins that were incorrectly placed 

in the same category. If all faces of the same national origin were sorted 

correctly into the same group, and all faces of different national origins were 

sorted correctly into different groups, then the coherence value would equal 

1.  If the faces were sorted randomly into groups, by chance, the coherence 

value would equal 0. A two-way repeated measures analysis of variance (RM 

ANOVA) was conducted on the coherence values, with participant group 
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(Caucasian, Asian) as a between-participants variable, and race of face 

(own-race and other-race) as a within-participant variable. Planned t-tests 

were used to follow up interactions, where appropriate.  

The two-way ANOVA yielded significant main effects for face race, 

F(1, 116) = 91.99, p < .001, 𝜂!" = .44 and participant group, F(1, 116) = 

13.91, p < .001, 𝜂!" = .11, and a significant interaction between the two, F(1, 

116) = 78.94, p < .001, 𝜂!" = .41 (Figure 4).   

 

 

Figure 4. Mean coherence values for categorising own-race and 

other-race faces by national origin, for each participant group. Error 

bars show + 1 SEM. p < .001  

 

Caucasian participants showed significantly higher coherence values 
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contrast, Asian participants showed no significant difference in coherence 

values for own-race faces and other-race faces, t(64) = .51, p = .61, d = 

−0.06. These results could potentially reflect a stimulus-set effect. For 

example, greater variation (e.g., in hair and skin colouring) in the Caucasian 

face set may have offset any other-race effect for the Asian participants (and 

amplified it for Caucasian participants).  

To avoid any such stimulus-set effects, we examined whether there 

was an other-race effect for each race of faces separately. Importantly, 

Caucasian faces were sorted significantly better by Caucasian than Asian 

participants, t(116) = 7.67, p < .001, d = 0.71, and Asian faces were sorted 

significantly better by Asian than Caucasian participants, t(116) = 2.09, p = 

.038, d = 0.19.  These results indicate a genuine other-race effect for both 

groups on this perceptual sorting task. 

 

Confidence  

The same ANOVA was conducted on confidence ratings. Not 

surprisingly, participants were more confident about sorting own-race (M = 

5.6, SD = 1.6) than other-race (M = 3.8, SD = 1.5) faces , F(1, 116) = 110.16, 

p < .001,	𝜂!" = .49 (Figure 5). There was no significant main effect of 

participant group, F(1, 116) = 0.12, p = .73, 𝜂!" <.01, and no interaction, F(1, 

116) = .04, p = .84, 𝜂!"= .0.  

 



 

 

146 

 

Figure 5. Mean self-reported confidence for sorting own-race and 

other-race faces by national origin for each participant group. Error 

bars show + 1 SEM. p < .001  

 

Face Recognition (CFMT) Performance 

The same ANOVA was conducted on accuracy (proportion correct) on 

the CFMTs (Figure 6). As expected, performance was better for own-race (M 

= 0.78, SD = 0.11) than other-race (M = 0.72, SD = 0.11) faces, F(1, 116) = 

54.68, p < .001, 𝜂!" = .32, replicating the well-known other-race effect in face 

recognition memory. Caucasian participants (M = 0.78, SD = 0.11) 

performed better than Asian participants (M = 0.71, SD = 0.10), F(1, 116) = 

13.47, p < .001, 𝜂!" = .10, but there was no interaction between participant 

group and face race, F(1, 116) = 3.03, p = .84, 𝜂!" = .03.  
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Figure 6. Mean accuracy for recognizing own-race and other-race 

faces, on the Australian and Chinese Cambridge Face Memory Tests, 

for each participant group. Error bars show + 1 SEM. p < .001  

 

Correlation Between the Other-Race Effect on the National-Origins 

Sorting Task and the CFMTs 

For the sorting task, the other-race effect was calculated by 

subtracting coherence values for categorizing other-race faces from their 

coherence values for categorizing own-race faces.  For the CFMT, the other-

race effect was calculated by subtracting accuracy (proportion correct) for 

recognition.  The size of the other-race effect in the sorting task was not 

significantly related to the size of the other-race effect on the CFMT for either 

Caucasian participants, r(51) = − 0.08, p = .294 ‘1-tailed’, or Asian 

participants, r(63) = .15, p = .123 ‘1-tailed’. 
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Identifying the Three National Origins for Each Race   

The same ANOVA as above was conducted on participants’ accuracy 

(proportion correct) for explicitly identifying the three national origins for each 

race.  

There was no main effect for face race, F(1, 116) = 0.04, p = .85, 𝜂!" = 

0.0 (Figure 7). There was a significant main effect for participant group, 

F(1,116) = 4.88, p = .03, 𝜂!" = .04. However, this effect was qualified by an 

interaction between face race and participant group, F(1, 116) = 128.17, p < 

.001, 𝜂!" = .53.  

 

 

Figure 7. Mean accuracy for identifying the national origins of own-

race and other-race faces for each participant group. Error bars show 

+ 1 SEM. p < .001  
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Both Asian, t(64) = 7.64, p < .001, d = 0.96, and Caucasian, t(52) = 

9.12, p < .001, d = 1.26, participants were significantly better at explicitly 

identifying the national origins of Asian faces (Chinese, Japanese, Korean), 

than Caucasian faces (Danish, German, Italian).  

 

General Discussion 

In Study 1, the most typical faces of China, Japan, South Korea, 

Denmark, Germany, and Italy were identified through the typicality ratings 

task. This task validated a set of face stimuli that are typical in appearance of 

these six nations that could be used to examine participants’ performance for 

categorizing own-race and other-race faces on the national-origins task. In 

Study 2, we found evidence of an other-race effect in the national-origins 

categorization task. Caucasian and Asian participants categorized own-race 

faces by national origin significantly better than other-race faces. In Study 3, 

we found evidence of an other-race effect in the national-origins sorting task.  

Caucasian and Asian faces were sorted more accurately by own-race, than 

other-race participants. Our results are the first to demonstrate that other-

race effects extend to tasks that require participants to categorize faces by 

national origin.   

An important finding in Study 2 was that in contrast to Asian 

participants, Asian-American participants, who were either born in the U.S. or 

had spent more than 8 years in the U.S. and had extensive other-race 

experience, demonstrated a reversal of the other-race effect. This result 

supports a role for perceptual expertise.  Sangrigoli et al. (2005) reported a 

similar finding in the recognition literature with Korean adults who were 
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adopted by Western European families in childhood. These researchers 

suggested that social interaction continues to shape the face processing 

system, and that being immersed in a predominantly Caucasian environment 

with limited own-race experience can reverse the other-race effect. Our 

results provide further evidence linking other-race effects with experience 

and are consistent with a perceptual expertise account.  

It is important to note that we found evidence to suggest that people 

can categorize own-race and other-race faces by national origin when hair is 

masked. This finding demonstrates that performance cannot be attributed to 

knowledge of hair appearance for different nations, but rather reflects 

differences in ability to discriminate subtle differences between faces. This 

finding also raises the question, how are people making these national origin 

judgments? All participants were able to categorize faces with hair masked 

above chance level, which suggests that they are using internal face cues to 

make these judgments. This result is not surprising, given that internal facial 

features are used to learn new faces and communicate social information 

(Longmore, Liu, & Young, 2015).   

Hair did not appear to be an important cue to national origin.  Only 

Caucasian participants showed any advantage for categorizing faces with 

hair over faces with hair masked and only for own-race faces.  Neither Asian 

nor Asian-American participants showed any such advantage for 

categorizing faces with hair.  

The national-origins categorization task required participants to label 

faces by nation.  This requirement raises the possibility that our task does 

not tap perceptual expertise and that poorer performance with other-race 
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reflects incorrect labeling.  Perhaps, participants are equally good at 

detecting subtle differences between faces of different nationalities, but 

incorrectly allocate the groups to countries. To address this possibility, we 

examined the proportion of faces of the same nation that were given the 

same label, regardless of the correctness of that label. This coherence 

analysis (presented in Appendix S1) revealed the same pattern of results as 

the accuracy analysis presented above, with a significant other-race effect 

for Caucasian and Asian participants (own-race faces better grouped by 

national origin than other-race faces) and a reversal of the other-race effect 

for Asian-American participants. Therefore, although our national-origins 

categorization task requires participants to label the faces, we believe that it 

taps differences in perceptual expertise with own-race and other-race faces. 

To more directly rule out non-perceptual, knowledge-based accounts, 

in Study 3, we removed the labeling component of the national-origins 

categorization task and still found evidence of an other-race effect. 

Caucasian participants sorted own-race faces by national origin significantly 

better than other-race faces, demonstrating an other-race effect. Asian 

participants did not show the same effect, demonstrating similar performance 

for sorting own-race and other-race faces. This result suggests that 

Caucasian faces may be easier to sort (e.g., due to hair colour cues), which 

may ameliorate the other-race effect for Asian participants. Importantly, 

however, both Asian and Caucasian faces were sorted by national origin 

better by people of the same race than by people of another race. Therefore, 

we suggest that the other-race effect in Study 2 was most likely attributed to 

perceptual expertise, and not simply the result of incorrect labeling.   



 

 

152 

Not surprisingly, all groups were more confident in their ability to 

categorize own-race than other-race faces. These results mirror findings that 

people are more confident that they can discriminate own-race faces than 

other-race faces (Corenblum & Meissner, 2006; Meissner et al., 2013). It is 

important to note, however, that although Asian-American participants’ 

confidence in their ability to categorize other-race faces was lower than for 

own-race faces, their accuracy for categorizing other-race faces was higher 

than for own-race faces. This result suggests that they are not aware of their 

other-race face expertise, and indicates that confidence need not match 

accuracy, as is well known from the eyewitness literature (Sporer, Penrod, 

Read, & Cutler, 1995). 

Caucasian and Asian participants also demonstrated the classic 

other-race effect in face recognition, which has been consistently shown in 

the literature (Meissner & Brigham, 2001). We did not find a correlation 

between the size of the other-race effect found in the CFMTs and national-

origins sorting task. This dissociation might reflect the very different demands 

of the two tasks, with the CFMTs focusing on learning and memory, in 

contrast to the sorting task, which relies on perceptual discrimination.  

All participants were more accurate at explicitly identifying the three 

national origins used for Asian faces in Study 3. Note, however, that the 

Asian and Caucasian faces selected for this task were all from East Asia and 

Europe, respectively, and there are only eight countries in East Asia 

compared to 27 countries in Europe. This may have made it more difficult for 

people to identify the national origin of Caucasian faces. Moreover, we did 

not tell participants the geographical origin of faces, further increasing the 
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possible number of Caucasian countries, and potentially reducing accuracy 

of identifying the three target nations.    

Together, the results demonstrate a new other-race effect that cannot 

be attributed to non-perceptual factors and provide support for the perceptual 

expertise account of other-race effects (Lebrecht et al., 2009; Rhodes et al., 

1989; Tanaka, & Pierce, 2009; Tanaka et al., 2013), which argue that face 

expertise is shaped through experience (Lee et al., 2011; Rhodes, et al., 

2006; Rossion & Michel, 2011; Telzer et al., 2013). We have not directly 

tested social cognitive theories of other-race effects, which argue that people 

are not motivated to attend to and discriminate other-race faces, which 

consequently impairs their ability to them (Rodin, 1987). However, Asian-

Americans’ higher accuracy for categorizing other-race faces suggests that 

people can be motivated to attend to and learn how to discriminate other-

race faces (see also Wan et al., 2015).  

A considerable strength of the present studies was the use of faces 

that were deemed typical of their nation by individuals from those nations.  

Indeed, we selected nations that were deemed likely to include faces that 

look typical for those nations. Thus, our results may not generalize to faces 

from all nations, particularly those that have been populated largely by 

immigration (either current or historic) from diverse parts of the world. 

Nevertheless, they demonstrate that when visually distinct populations do 

exist, people can categorize the national origins of own-race faces better 

than those of other-race faces, thus extending other-race effects to this new 

domain.  
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We have shown an advantage for categorizing faces within one’s own 

race. An interesting extension would be to see if people are better at 

categorizing own-race faces of their own nationality. One previous study has 

examined a related question. Coetzee, Greeff, Barrett, and Henzi (2009) 

asked black South Africans from several different ethnic groups to categorize 

black faces from two ethnic groups (Pedi, Tswana) by ethnic group. 

Accuracy for categorizing own-ethnicity faces was no better than chance.  

However, it is not clear that the faces of Pedi and Tswana people are visually 

distinct, because they are part of the same larger Sotho ethnic group, they 

are geographically located in close proximity to each other and are highly 

intermixed (Hitzeroth, 1986).  We have identified typical faces of six nations 

in Study 1, which are visually distinct from each other and could be used to 

examine own-nation face expertise through a national-origins task.  

The present results add to the current literature on other-race effects 

in face perception, which have been shown in recognition memory (Meissner 

& Brigham, 2001), age estimation (Dehon & Brédart, 2001), sex 

discrimination (O’Toole, Peterson, & Deffenbacher, 1996), gaze direction 

(Collova et al., 2017; Pavan, Dalmaso, Galfano, & Castelli, 2011), and 

making inferences about a persons’ mental state (Adams et al., 2010). The 

present results demonstrate a new other-race effect, through a 

categorization task requiring subtle discrimination of faces from different 

nations. They also demonstrate that the effect is closely linked to experience 

with other-race faces and can be reversed with extensive other-race 

experience, consistent with the perceptual expertise account.  
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Abstract 

People are typically better at recognizing and discriminating faces of their own 

race than faces of other races. Two kinds of accounts have been proposed to 

explain these other-race effects: social-cognitive and perceptual expertise. To 

test these two accounts, we investigated the effect of motivation instructions 

on performance in face recognition and categorization. Social-cognitive 

accounts argue that people are less motivated to individuate other-race faces. 

Therefore, increasing motivation to attend to other-race faces should reduce 

other-race effects. In contrast, perceptual expertise accounts argue that other-

race effects are due to a lack of experience with other-race people. Therefore, 

on this account, increasing motivation for other-race faces should not reduce 

other-race effects. We allocated Caucasian and Asian participants, with 

extensive own-race experience, to either general-instructions or motivation-

instructions conditions. Participants in the motivation-instructions condition 

were instructed to attend to other-race faces to try to reduce other-race effects. 

All participants completed a recognition memory test and a national-origins 

categorization task for Caucasian and Asian faces. Contrary to the prediction 

of social-cognitive accounts, other-race accuracy was not improved, and the 

other-race effect was not reduced in the motivation-instructions condition 

compared to the general-instructions condition in either task. Instead, 

motivation instructions actually improved performance for own-race faces in 

the national-origins categorization task, increasing the size of the other-race 

effect. These results offer no support for social-cognitive accounts, and are 

consistent with perceptual expertise accounts of the other-race effect. 
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Introduction 

People are typically better at recognizing faces of their own race1, 

than other-race faces (for a meta-analytic review see Meissner & Brigham, 

2001). This other-race effect is a robust finding, occurring across diverse 

racial groups and cultural settings (e.g., Ge et al., 2009; Malpass & Kravitz, 

1969; O’Toole, Deffenbacher, Valentin, & Abdi, 1994; Thorup et al., 2018; 

Wan, Crookes, Reynolds, Irons, & McKone, 2015; Wright, Boyd, & Tredoux, 

2001). Other-race effects also extend beyond recognition to other facial 

judgments, including identifying the sex (O’Toole, Peterson, & Deffenbacher, 

1996), age (Dehon & Brédart, 2001), emotional expression (Yan, Andrews, 

Jenkins, & Young, 2016), gaze direction (Collova et al., 2017), and national 

origin (Thorup et al., 2018) of faces. Two distinct broad accounts have been 

proposed to explain these other-race effects: perceptual expertise and 

social-cognitive.  

Perceptual expertise accounts argue that the effects result from tuning 

of the neural mechanisms required for face perception and recognition 

through experience (de Heering, de Liederkerke, Deboni, & Rossion, 2010; 

Feinman & Entwisle, 1976; Lee, Anzures, Quinn, Pascalis, & Slater, 2011; 

Rhodes, Hayward, & Winkler, 2006; Rossion & Michel, 2011; Telzer et al., 

2013). According to perceptual expertise accounts, the fact that people 

typically have greater experience with people of their own race than people 

 

1 Following common practice in the other-race effect literature, we use the 

term “race” to refer to a visually distinct ethnic group, not a biological 

concept.  
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of other races results in greater perceptual expertise with own-race faces. 

This greater perceptual expertise results in better encoding of, and memory 

for, own-race faces (Rossion & Michel, 2011). Consistent with these 

accounts, extensive experience with people of other races can eliminate or 

reverse other-race effects (e.g., de Heering et al., 2010; Sangrigoli, Pallier, 

Argenti, Ventureyra, & de Schonen, 2005; Thorup et al., 2018; Wan et al., 

2015). Further, training with other-race faces can prevent other-race effects 

in face recognition from developing in infancy (Heron-Delaney et al., 2011), 

and improve other-race face recognition in adulthood (e.g., Elliott, Wills, & 

Goldstein, 1973; Goldstein & Chance, 1985; Lebrecht, Pierce, Tarr, & 

Tanaka, 2009; Tanaka & Pierce, 2009).  

 Alternatively, social-cognitive accounts argue that people are simply 

less motivated to individuate other-race than own-race faces, resulting in 

poorer encoding and recognition of other-race faces (Hugenberg, Miller, & 

Claypool, 2007; Levin, 2000; Meissner, Brigham, & Butz, 2005; Sporer, 

2001). One piece of evidence that supports these accounts is that 

participants instructed to differentiate between own-race and other-race 

faces have shown no other-race effect (e.g., Hugenberg et al., 2007; 

Rhodes, Locke, Ewing, & Evangelista, 2009; Young & Hugenberg, 2012). 

However, others have been unable to replicate these results with Asian and 

Caucasian participants, instructed to differentiate between Asian and 

Caucasian faces (e.g., Wan et al., 2015).  

Previously, we sought to test perceptual expertise accounts in face 

recognition and categorization (Thorup et al., 2018). We introduced a 

national-origins categorization task, in which Caucasian and Asian 
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participants categorized own-race and other-race faces by national origin, 

selecting from three labels (e.g., Caucasian faces: Danish, German, Italian; 

Asian faces: Chinese, Japanese, South Korean). Caucasian and Asian 

participants with extensive own-race experience labeled own-race faces by 

national origin better than other-race faces. In contrast, Asian-American 

participants with extensive other-race experience categorized other-race 

faces better than own-race faces, showing a reversal of the other-race effect. 

These results are consistent with perceptual expertise accounts of the other-

race effect, demonstrating a link between experience with other-race people 

and other-race effects.  

 In the present study we examine both perceptual expertise and social-

cognitive accounts of other-race effects in face recognition and 

categorization. We use the well-established Cambridge Face Memory Test 

(CFMT; Duchaine & Nakayama, 2006) to measure face recognition, and 

introduce a new version of the national-origins categorization task, whereby 

participants categorize faces by selecting the face whose nation matched 

that of the target face, from averaged composite faces of several nations. 

This provides a more perceptual task that involves no labeling, learning or 

memory component.  

To test social-cognitive accounts Caucasian and Asian participants 

were allocated to one of two conditions: general-instructions and motivation-

instructions. In the general-instructions condition, participants received only 

the basic task instructions. Participants in the motivation-instructions 

condition were also informed of other-race effects and instructed to attend to 

other-race faces to try to avoid this other-race effect. We used Hugenberg et 
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al.’s (2007) exact motivation2 instructions for our recognition task, and 

modified them for our categorization task, to investigate whether these 

instructions can reduce other-race effects in both recognition and 

categorization. Social-cognitive accounts predict that they should. Failure to 

find any reduction in the other-race effect would be more consistent with 

perceptual expertise accounts, as this would indicate that increased 

motivation cannot overcome the lack of perceptual expertise that results from 

limited experience with other-race people.   

Following Wan et al. (2015), we also investigated the level of effort 

participants reported applying to own-race versus other-race faces. Social 

cognitive accounts predict that participants in the general-instructions 

condition would report greater effort for own-race than other-race faces. We 

also wanted to identify whether motivation instructions increased participants’ 

effort for other-race faces, as a manipulation check. We therefore obtained 

effort ratings after participants completed the recognition and categorization 

tasks. Finally, we examined the relationship between effort applied to other-

race faces and other-race performance on the recognition and categorization 

tasks.  

We also assessed the reliability of our new national-origins 

categorization task, and examined the relationship between performance for 

other-race faces in the recognition and categorization tasks. If other-race 

performance on these two tasks originates from the same difficulty with 

 

2 Referred to in Hugenberg et al. (2007) as “individuation instructions”.  
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discriminating between other-race faces due to a lack of experience with 

other-race people, then we might expect these tasks to correlate.  

Finally, we also examined whether experience was linked to 

performance, in accordance with perceptual expertise accounts. We 

obtained ratings of participants’ social contact with own-race and other-race 

people, both in childhood and currently. We looked for a relationship 

between other-race experience and performance for other-race faces in the 

recognition and categorization tasks.  

In summary, we examined the performance of Caucasian and Asian 

participants with extensive own-race experience, who were allocated to one 

of two conditions: general-instructions or motivation-instructions, in face 

recognition and categorization. In accordance with social-cognitive accounts, 

participants in the motivation-instructions condition, who were instructed to 

attend to other-race faces, should demonstrate increased other-race 

performance and a reduced other-race effect compared to participants in the 

general-instructions condition. A finding of no reduction would indicate that 

increased motivation cannot overcome a lack of expertise for other-race 

faces, consistent with perceptual expertise accounts of the other-race effect.  

 

Method 

Participants  

One hundred and forty-two Caucasian participants were recruited 

online from the University of Western Australia and received course credit for 

their participation. All had spent < 2 years living in an Asian country (four 

were excluded for failing to meet this criterion). One hundred and forty-three 
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Asian participants were recruited online from the University of Hong Kong 

and received course credit or HK$30 for their participation. All had spent < 2 

years living in a predominantly Caucasian country (three were excluded for 

failing to meet this criterion). All identified as East Asian (six were excluded 

for not meeting this criterion). The data of one Asian participant, who 

reported that she was scared of the faces, were also excluded. In addition, 

the data from 29 participants (seven Caucasian, 22 Asian) in the motivation-

instructions condition who were unable to answer three questions, designed 

to ascertain that they comprehended the motivation instructions, were 

excluded.  

The final group of 242 participants consisted of 131 Caucasian 

participants, 71 in the general-instructions condition (25 males, 46 females; 

M = 20.3 years, SD = 5.7), 60 in the motivation-instructions condition (20 

males, 39 females, one other; M = 20.3 years, SD = 4.5), and 111 Asian 

participants, 66 in the general-instructions condition (26 males, 39 females, 

one other; M = 19.9 years, SD = 1.7), and 45 in the motivation-instructions 

condition (nine males, 36 females; M = 19.4 years, SD = 1.2).  A power 

analysis, calculated before data collection, indicated that the sample sizes in 

each condition (n = 137 general instructions, n = 105 motivation instructions) 

exceeded the minimum of 69 required to detect a medium-sized interaction 

between face-race and instruction condition (d = 0.5), with 80% power, with 

alpha at .05. We based our expectation of a medium-sized interaction on the 

size of the interaction between face race and instruction condition in 

Hugenberg et al. (2007 studies 1a and 1b).  
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Stimuli, Materials and Procedure 

The experiment was run online using Testable (www.testable.org). 

Participants first completed the national-origins categorization task, followed 

by the recognition task. They were also asked to complete a demographic 

and contact questionnaire, and report the level of effort they expended on 

the tasks. Participants were offered a short break between these tasks. 

Participants completed the tasks on their own computers.  

 

Motivation manipulation 

Participants were randomly assigned (constrained to have equal 

groups) to the general-instructions or motivation-instruction condition in the 

order they signed up. Participants in the motivation-instructions condition 

were first shown the motivation instructions. These instructions were adapted 

from Hugenberg et al. (2007) to refer to Asian and Caucasian races and to 

suit our national-origins categorization task. Participants were then asked 

three multiple-choice questions to check that they comprehended the 

motivation instructions (see Supplemental materials for the full instructions 

and multiple-choice questions). Participants in the motivation-instructions 

condition were also shown motivation instructions prior to completing the 

Australian (McKone et al., 2011) and Chinese (McKone et al., 2012) CFMTs. 

Participants in both instruction conditions were shown standard task 

instructions prior to completing the national-origins categorization task and 

CFMTs.  
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National-origins categorization task 

Ninety (45 Caucasian: 15 Danish, 15 German, 15 Italian; 45 Asian: 15 

Chinese, 15 Japanese, 15 South Korean) front-view colour images of young 

adult male faces were used for this task. These images were rated the most 

typical faces of their nation by people of those nations in our previous study 

and were used in our previous national-origins categorization and sorting 

tasks (Thorup et al., 2018). Faces were edited using Adobe Photoshop 

CS3TM. All faces were standardized to have horizontally aligned pupils and 

an interpupil distance of 50 pixels. The faces were masked using the elliptical 

marquee tool so that most of the hair was excluded. Six averaged composite 

faces (three Caucasian: Danish, German, Italian; three Asian: Chinese, 

Japanese, South Korean) were created for the categorization task by 

morphing together the 15 faces of each nation (see Figure 1). All face 

images were 1.5 × 1.5 inches in width and height, respectively, and were 

displayed on a grey background. To ensure that the stimuli were displayed at 

the same size for each participant, participants performed a screen 

calibration prior to the categorization task.  

On each trial, participants saw a target face presented simultaneously 

with three averaged composite faces of the same race below the target, as 

shown in Figure 2. Participants were told that the three averaged composite 

faces were averaged faces for three different nations, but were not told what 

nations they were. They were asked to select the averaged composite face 

whose nation matched that of the target, by clicking on that face with the 

mouse. The next trial began immediately after the selection was made. The 

position of the three averaged composite faces was randomized. There were 
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two blocks of 90 trials (180 total), one trial for each target face (45 of each 

race). Trials were presented in a different random order in each block. The 

task took approximately 20 min to complete.  

 

 

 

 

 

 

 

 

 

 

Figure 1. Face morphs created from the top 15 most typical faces of 

Denmark, Germany, Italy, China, Japan, and South Korea, as rated by 

people from those nations in our previous study (Thorup et al., 2018). 
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Figure 2. Example test screen from the national-origins categorization task 

showing a Danish male face (top row), and averaged composite faces of the 

same race, from three nations: Denmark, Germany, Italy (from left to right, 

bottom row). Note, this example target was not used in this study, and is 

shown for demonstration purposes only.  

 

Cambridge face memory test  

The Australian (McKone et al., 2011) and Chinese (McKone et al., 

2012) versions of the CFMT (Duchaine & Nakayama, 2006) were used to 

measure own-race and other-race face recognition, with order 

counterbalanced across participants. The two CFMTs took approximately 20 

min to complete.  

 

Please select which one of the three faces below (bottom row),  
looks most similar to the face shown above (top row) 
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Demographics 

Participants were asked to report their age, sex, race, ethnic origin, 

country of birth, time spent living in a country outside of their birthplace, and 

in what countries, and the country of their mother and father’s birth.  

 

Social contact  

Participants rated the level of social contact they have had with Asian 

and Caucasian people, both in their childhood and currently, on 7-point 

scales (1 = ‘low contact’, 7 = ‘high contact’). 

 

Effort  

Participants rated the level of effort they applied for own-race and 

other-race faces on the recognition and national-origins categorization tasks 

on 7-point scales (1 = ‘low effort’, 7 = ‘high effort’).  

 

Results and Discussion  

A three-way repeated measures analysis of variance (RM ANOVA) 

was conducted on accuracy, with participant group (Caucasian, Asian) and 

instruction condition (general-instructions, motivation-instructions) as 

between-participants variables, and face race (own-race, other-race) as a 

within-participant variable, to analyze performance on the recognition and 

categorization tasks. A two-way RM ANOVA was conducted on effort, for 

each instruction condition separately, with participant group as a between-

participants variable, and face race as a within-participant variable, to 
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analyze effort on the recognition and categorization tasks. Planned t-tests 

were used to follow-up interactions, where appropriate.  

Reliability analyses showed good reliability for the CFMTs (Australian 

= 0.89; Chinese = 0.88) and fair reliability for the national-origins 

categorization task (block 1 = 0.70; block 2 = 0.77; correlation between 

blocks = 0.73). We therefore performed correlation analyses to investigate 

the relationship between effort and performance on the recognition and 

categorization tasks, other-race contact and other-race performance on the 

recognition and categorization tasks, and other-race performance on the 

recognition and categorization tasks.  

 

Face Recognition (CFMT) Performance   

Accuracy 

Figure 3 shows, contrary to the predictions of social-cognitive 

accounts, there was no indication that motivation-instructions improved 

other-race face performance or reduced the other-race effect. The critical 

interaction between face race and instruction condition was not significant, 

F(1,238) = 2.57, p = .110, 𝜂!" =	.01. There was no significant main effect of 

instruction condition, F(1,238) = 2.27, p = .133, 𝜂!" = .01, and no three-way 

interaction between face race, participant race and instruction condition, 

F(1,238) = 0.11, p = .740, 𝜂!" = .0.   

There was a significant interaction between participant race and 

instruction condition, F(1,238) = 4.74, p = .030, 𝜂!" = .02. Increased 

motivation to attend to other-race faces improved Asian participants overall 

face recognition performance, but had no effect on Caucasian participants’ 
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performance. Asian participants performed significantly better overall in the 

motivation-instructions condition (M = 0.72, SD = 0.10) than in the general-

instructions condition (M = 0.66, SD = 0.11), t(109) = 2.60, p = .011, d = 

0.57. In contrast, there was no significant difference in performance between 

Caucasian participants in the motivation-instructions (M = .72, SD = .12) and 

general-instructions (M = 0.73, SD = 0.12) conditions, t(129) = 0.48, p = .630, 

d = 0.08).  

There were significant main effects for face race, F(1,238) = 141.25, p 

< .001, 𝜂!" = .37, and participant race, F(1,238) = 5.67, p = .018, 𝜂!" = .02, 

and a significant interaction between the two, F(1,238) = 4.82, p = .029, 𝜂!" = 

.02. The other-race effect was larger for Asian participants, whose other-race 

face recognition was significantly poorer than Caucasian participants other-

race face recognition, t(240) = 3.34, p = .001, d = 0.38. This result may 

reflect Asian participants’ significantly more limited contact with Caucasian 

people compared to Caucasian participants’ contact with Asian people, both 

in childhood, t(240) = 9.32, p < .001, d = 1.22, and currently, t(240) = 11.06, 

p < .001, d = 1.44, as shown in Table S2 in Supplementary Materials. There 

was no significant difference between Caucasian and Asian participants 

performance for own-race faces, t(240) = 1.70, p = .091. However, as shown 

in Figure 4 both Caucasian, t(130) = 7.14, p < .001, d = 0.62, and Asian 

participants, t(110) = 9.43, p < .001, d = 0.90), performed significantly better 

with own-race than other-race faces, demonstrating the expected other-race 

effect in recognition. 
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Figure 3. Mean accuracy (proportion correct) for recognizing own-race and 

other-race faces, on the Australian and Chinese Cambridge Face Memory 

Tests, for each instruction condition, collapsed across participant race. Error 

bars show + 1 SEM. *** p < .001  

 

 

Figure 4. Mean accuracy (proportion correct) for recognizing own-race and 

other-race faces, on the Australian and Chinese Cambridge Face Memory 

Tests, for each participant group, collapsed across motivation condition. 

Error bars show + 1 SEM. *** p < .001, ** p < .01.  
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Effort 

Figure 5 shows, contrary to social-cognitive accounts, there was no 

evidence that participants in the general-instruction condition applied less 

effort to other-race than own-race faces. The main effect of face race was 

not significant F(1,135) = 1.25, p = .266, 𝜂!" = .009. There were no other 

significant main effects or interactions, all Fs < 3.43, all ps > .066. In the 

motivation instructions condition participants applied significantly more effort 

to other-race, than own-race faces, F(1,103) = 8.39, p = .005, 𝜂!" =	 .075, 

indicating that they followed instructions and tried harder with other-race 

faces (Figure 5). There were no other significant main effects or interactions, 

all Fs < 2.27, all ps > .135.  
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Figure 5. Mean effort (self-rated) for own-race and other-race faces, on the 

Australian and Chinese Cambridge Face Memory Tests, for each instruction 

condition. Error bars show + 1 SEM. *** p < .001. 
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Correlation between other-race effort and other-race accuracy 

There was a significant positive relationship between self-rated effort 

for other-race faces and other-race face accuracy, after controlling for own-

race effort, partial r (239) = 0.16, p = .015.  

 

National-origins categorization task  

Accuracy 

Participants performed significantly better with own-race (M = 0.55, 

SD = 0.11), than other-race faces (M = 0.52, SD = 0.09), demonstrating an 

other-race effect, F(1,238) = 27.86, p < .001, 𝜂!" = .11. However, as shown in 

Figure 6, this was qualified by an interaction with instruction condition, 

F(1,238) = 4.29, p = .039, 𝜂!" = .02. To directly test whether the other-race 

effect was reduced by the motivation instructions, we indexed the other-race 

effect directly by subtracting other-race accuracy from own-race accuracy. 

Contrary to predictions of social-cognitive accounts, participants in the 

motivation-instructions condition demonstrated a larger other-race effect (M 

= 0.04, SD = 0.09) than participants in the general-instructions condition (M = 

0.02, SD = 0.09), t(240) = 2.00, p = .046, d = 0.26. Follow-up analysis 

indicated this increase in the other-race effect was due to improved 

performance for own-race faces in the motivation-instructions compared to 

the general-instructions condition, t(104) = 4.75, p < .001, d = 0.46. There 

was no significant difference in other-race performance between the two 

instruction conditions, t(240) = 0.74, p = .459, d = 0.26. There was also a 

significant other-race effect in the general-instructions condition, t(136) = 

2.52, p = .013, d = 0.22. 
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There was a significant main effect of participant race, F(1,238) = 

6.97, p = .009, 𝜂!" = .03. Caucasian participants (M = 0.55, SD = 0.09) 

performed significantly better than Asian participants (M = 0.52, SD = 0.08), 

t(240) = 2.83, p = .005, d = 0.37. There were no other significant main effects 

or interactions, all Fs < 2.87, ps > .091. 

 

 

Figure 6. Mean accuracy (proportion correct) for matching own-race and 

other-race faces to averaged composite faces of the same nation in the 

national-origins categorization task, for each instruction condition. Error bars 

show + 1 SEM. *** p < .001, * p < .05 

 

Accuracy compared to chance 

One-sample t-tests confirmed that accuracy was significantly greater 

than chance (0.33), for each participant group, face race, and instruction 

condition (see Table S1 in Supplemental Materials).  
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Effort 

Figure 7 shows that contrary to the prediction of social-cognitive 

accounts participants in the general-instructions condition did not report 

applying less effort to other-race than own-race faces. The main effect of 

face race was not significant, F(1,135) = 0.04, p = .833, 𝜂!" = .000. There was 

a significant main effect of participant race, F(1,135) = 4.86, p = .029, 𝜂!" = 

.035. Caucasian participants (M = 5.4, SD = 1.0) applied significantly more 

effort than Asian participants (M = 5.0, SD = 1.2), t(135) = 2.20, p = .029, d = 

0.37. There was no interaction between face race and participant race, 

F(1,135) = 0.44, p = .510, 𝜂!" = .003. 

Figure 7 also shows that participants in the motivation-instructions 

condition reported applying more effort to other-race than own-race faces, 

F(1,103) = 8.70, p = .004, 𝜂!" =	 .078. This result indicates that participants 

followed instructions and tried harder with other-race faces. There were no 

other significant main effects or interactions, all Fs < 0.71, all ps > .402.  
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Figure 7. Mean effort (self-rated) for matching own-race and other-race faces 

to averaged composite faces of the same nation, on the national-origins 

categorization task, for each instruction condition. Error bars show + 1 SEM. 

** p < .01 

 

Correlation Between Other-Race Effort and Other-Race Accuracy 

There was a significant positive relationship between self-rated effort 

for other-race faces and other-race accuracy, after controlling for own-race 

effort, partial r (239) = 0.14, p = .027.  

 

Correlation Between Other-Race Accuracy on the Recognition and 

National-Origins Categorization Tasks  

 There was a significant correlation between other-race accuracy in the 

recognition and national-origins categorization tasks, r (242) = 0.475, p < 

.001.  
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Other-Race Contact and Other-Race Accuracy  

 As expected, participants reported significantly more contact with 

own-race than other-race people in childhood and currently, all ps < .001 

(see Table S2 in Supplemental Materials). Consistent with perceptual 

expertise accounts, childhood and current contact with other-race people 

were associated with accuracy for other-race faces on both tasks (Table 1).  

 

Table 1 

Correlations between other-race contact and other-race accuracy on the 

recognition and categorization tasks  

 

 

General Discussion 

We found no evidence that increased motivation for other-race faces 

improves other-race performance or reduces other-race effects in face 

recognition or categorization. Participants in the motivation-instructions 

condition reported that they applied more effort to other-race faces than own-

race faces on the recognition and national-origins categorization tasks. 

However, this had the opposite to intended effect in the categorization task: 

motivation instructions improved participants’ performance for own-race faces, 

and increased the size of the other-race effect. We also found a significant 

relationship between other-race contact and other-race performance on both 

Other-Race Contact Childhood Current 
Task r p r p 

 
Recognition  0.18 .005 0.19 .003 

 
National-origins categorization 0.15 .023 0.16 .016 
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tasks. These results are consistent with perceptual expertise accounts, but 

offer no support for social-cognitive accounts.   

Critically, we have shown that motivating participants to attend to 

other-race faces does not reduce other-race effects in face recognition or 

categorization. We are the first to examine the effect of motivation 

instructions on other-race effects in categorization. Our results for the 

recognition task are consistent with previous studies, which have failed to 

find effects of motivation instructions on the other-race effect when testing 

Caucasian and Asian faces (Wan et al., 2015; Tullis, Benjamin, & Liu, 2014). 

These results contrast with other studies that have found that motivation 

instructions improved Caucasian participants recognition performance for 

black faces (e.g., Hugenberg et al., 2007; Rhodes et al., 2009; Young & 

Hugenberg, 2012). Wan et al. (2015) proposed a dual-route approach to 

other-race effects to explain the discrepancy between the results in these 

different contexts. 

The dual-route approach differs from the social-cognitive and 

perceptual accounts of other-race effects and from other hybrid models, such 

as the Categorization-Individuation Model (Hugenberg, Young, Bernstein, & 

Sacco, 2010; Young, Hugenberg, Bernstein, & Sacco, 2012), which have 

attempted to integrate components of these two kinds of accounts. In 

contrast to these accounts, the dual route approach proposes that the cause 

of other-race effects is situational, and can be due to either a lack of 

motivation, or a lack of experience, depending on the location and setting. 

Our results indicate that the other-race effects shown by our participants 
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reflect a lack of experience with other-race people, consistent with the 

perceptual route of this approach.  

Our results regarding effort also failed to support social-cognitive 

accounts of the other-race effect. In the general-instructions condition 

participants did not report applying less effort to other-race faces than own-

race faces. Rather there was no difference in reported effort between the two 

instruction conditions. These results are consistent with previous studies 

(Crookes & Rhodes, 2017; Wan et al., 2015) and clearly show that other-

race effects demonstrated on the recognition and categorizations tasks 

cannot be attributed to a lack of effort for other-race faces.  

Informing participants in the motivational-instructions condition of 

other-race effects and instructing them to attend to other-race faces 

increased the effort they applied to other-race faces compared to own-race 

faces on the recognition and categorization tasks. These results indicate that 

participants followed the instructions and tried harder with other-race faces. 

However, although participants in the motivation-instructions condition 

applied more effort to other-race faces this did not improve their other-race 

performance or reduce other-race effects. Surprisingly, in the national-origins 

categorization task it actually improved their performance for own-race faces 

and increased the size of the other-race effect. This finding demonstrates 

that deficits in other-race face perception in these cultural settings should not 

be attributed to a lack of motivation, but more likely reflect differences in 

expertise for own-race and other-race faces. This finding also prompts the 

question, why did the motivation instructions improve own-race 

performance? It is plausible that informing participants of other-race effects 
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increased their confidence in their own-race face perception abilities, which 

ultimately led to better own-race performance.  

An important finding was that other-race contact was related to 

performance for other-race faces on the recognition and categorization tasks. 

These results suggest that a lack of experience with other-race faces is 

driving the other-race effects. Further, they imply that increased experience 

with other-race people would increase performance for other-race faces and 

reduce other-race effects, in line with perceptual expertise accounts. This is 

consistent with the findings of our previous study, which found evidence that 

extensive experience with people of another race can reverse other-race 

effects (Thorup et al., 2018).  

The present study has some considerable strengths. We directly 

tested social-cognitive and perceptual expertise accounts of other-race 

effects by recruiting participants with extensive own-race experience and 

investigating the effect of motivation instructions. We also introduced a new 

national-origins categorization task, tested its reliability, and compared the 

size of other-race effects on this task and the CFMT.  

The national-origins categorization task had fair reliability, and we 

found a significant relationship between other-race performance on this task 

and the CFMT. This suggests that performance on these two tasks reflects 

participants’ lack of experience with other-race faces.  

In future, researchers could examine whether offering extrinsic 

rewards can improve performance for other-race faces and reduce other-

race effects. We have shown that motivating participants to attend to other-

race faces with instructions did not improve other-race performance. 
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However, beyond intrinsic motivation there was no real incentive for 

participants to perform well. Improving performance on simple, highly 

repetitive tasks, like the national-origins categorization task, may require 

more extrinsic incentives (Cerasoli, Nicklin, & Ford, 2014). Therefore, it 

would be interesting to examine whether offering financial incentives for 

higher performance improves other-race performance and reduces the size 

of the other-race effect. However, if limited other-race experience is driving 

this other-race effect, then there might be little scope for reduction, even with 

extrinsic motivation.  

The present results add to the literature on other-race effects in face 

perception. Our results demonstrate that other-race effects in face 

recognition and categorization cannot be overcome by motivating Caucasian 

and Asian participants, in Australia and Hong Kong, respectively, to attend to 

other-race faces. Participants who received motivation instructions reported 

applying more effort to other-race faces on the recognition and categorization 

tasks, but this could not overcome their lack of experience with other-race 

people required for face perception. In fact, applying more effort to other-race 

faces in the categorization task improved their performance for own-race 

faces and increased the size of the other-race effect. The other-race effects 

shown in our study offer no support for social-cognitive accounts, and are 

more consistent with perceptual expertise accounts of the other-race effect.  
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Supplemental Materials 

National-origins categorization task  

Instructions 

Standard task instructions (shown to participants in the general-

instructions and motivation-instructions conditions prior to completing the 

national-origins categorization task) 

The first face task is a matching task. You will see 180 faces, 

displayed one at a time. You will be asked to match each face to one 

of three faces displayed below the target face, which are average 

typical faces of three different nations. Each face belongs to one of 

the three nations that the average faces represent. To make your 

selection, click on one of the three average faces. The position of 

these three faces will move around during the task.  

 

Motivation instructions 

Motivation instructions (shown to participants in the motivation-

instructions condition prior to completing the national-origins categorization 

task) 

 Previous research has shown that people reliably show what is 

known as the Other-Race Effect when categorizing and sorting 

faces. Basically, people tend to confuse the nationality of faces that 

belong to other races. For example, a Caucasian (white European) 

person will tend to mistake a Chinese face for a South Korean face, 

and an Asian person will tend to mistake a Danish face for German 

face. Now that you know this, we would like you to try especially hard 
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when attending to faces in this task that happen to be of a different 

race. Do your best to try to pay close attention to the face and the 

average faces of each nation so that you can pick the average face 

that is most similar to the target face, especially when the faces are 

not of the same race as you. Remember pay very close attention to 

the faces, especially when they are of a different race than you in 

order to try to avoid this Other-Race Effect. 

 

Face Recognition (CFMT) 

 Motivation instructions 

Motivation instructions (shown to participants in the motivation-

instructions condition prior to completing the CFMTs) 

 Previous research has shown that people reliably show what is 

known as the Other-Race Effect when learning faces. Basically, 

people tend to confuse faces that belong to other races. For 

example, a Caucasian (white European) person will tend to mistake 

one Asian face for another, and an Asian person will tend to mistake 

one Caucasian face for another. Now that you know this, we would 

like you to try especially hard when attending to faces in this task 

that happen to be of a different race. Do your best to try to pay close 

attention to what differentiates one particular face from another face 

of the same race, especially when that face is not of the same race 

as you. Remember, pay very close attention to the faces, especially 

when they are of a different race than you in order to try to avoid this 

Other-Race Effect. 
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Motivation instructions multiple-choice questions 

Multiple-choice questions (shown to participants in the motivation-

instructions condition prior to completing the two tasks) 

1. Previous research has shown that people reliably show:  

a) An other-race effect 

b) A floor effect 

c) A ceiling effect 

d) None of the above 

2. A Caucasian person will tend to mistake a Chinese face for a South 

Korean face, and an Asian person will tend to mistake a Danish face for: 

a) A South Korean face  

b) A German face 

c) A Chinese face 

d) A South Korean and German face 

3. Which faces should you try hard to attend to: 

a) Dog faces 

b) Other-race faces  

c) Monkey faces 

d) None of the above 

  



 

 

198 

National-Origins Categorization Task 

Accuracy compared to chance 

Table S1 

Mean accuracy for categorizing own-race and other-race faces compared to 

chance (0.33)   

Race & Instruction Condition t(df) p d 95% CI 
Caucasian      
General instructions      
Own-race 16.14(70) <.001 1.8 [.20 − .25] 
Other-race 19.37(70) <.001 2.2 [.18 − .22] 

 
Motivation instructions     
Own-race 16.81(59) <.001 2.2 [.21 − .27] 
Other-race 18.50(59) <.001 2.2 [.18 – .23 
     
Asian     
General instructions      
Own-race 14.73(65) <.001 1.8 [.16 − .21] 
Other-race 14.61(65) <.001 1.9 [.14 − .19] 

 
Motivation instructions     
Own-race 17.91(44) <.001 2.9 [.20 − .25] 
Other-race 14.48(44) <.001 2.3 [.15 − .20] 

Caucasian N = 131, Asian N = 111 

 

Social Contact 

Table S2 

Mean (SD) self-reported contact with own-race and other-race people, in 

childhood and currently, measured on a 7-point likert scale (1−7)  

Contact Childhood 
Face race M(SD) M(SD) t(df) p d 
 Own-race Other-race    
Participant group      
Caucasian 6.72 (.76) 3.52 (1.77) 18.15(130) < .001 1.59 
Asian  6.59 (.77) 1.72 (1.09) 37.73(110) < .001 3.58 
 Current 
 M(SD) M(SD) t(df) p d 
Participant group Own-race Other-race    
Caucasian 6.74 (.59) 4.24 (1.5) 17.70(130) < .001 1.55 
Asian  6.44 (.71) 2.29 (1.2) 30.10(110) < .001 2.86 

Caucasian N = 131, Asian N = 111
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Summary of Research Findings 

This thesis investigated perceptual expertise for faces by examining 

other-race effects in face perception and recognition. Across a systematic 

review, and two sets of experimental studies the results were consistent with 

perceptual expertise accounts of other-race effects. 

The systematic review (Chapter 2) examined the relationship between 

experience with other-race people and other-race effects in face recognition. 

This review found that greater other-race experience is associated with 

smaller other-race effects in face recognition. Note, however that this finding 

is based on a small number of studies, which met inclusion criteria. In 

addition, the experimental studies (Chapters 3 & 4), explored other-race 

effects in categorizing faces by national origin, testing both the perceptual 

expertise and social-cognitive accounts of other-race effects, in adult 

samples. Participants categorized own-race faces by national origin, better 

than chance, providing a new marker of perceptual expertise for faces. The 

studies also demonstrated a new other-race effect in categorizing faces by 

national origin, for Caucasian and Asian participants with extensive own-race 

experience and limited other-race experience, and a reversed other-race 

effect for Asian-American participants with extensive other-race experience. 

Together, these results suggest that greater experience with a race of face, 

typically own-race faces, leads to greater expertise for those faces. Finally, in 

Chapter 4, I found no evidence that motivating participants to attend to other-

race faces reduced other-race effects in face recognition or categorizing 

faces by national origin. In addition, there was no evidence that participants 

spontaneously applied less effort to other-race faces than own-race faces. 
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Together, the convergence of evidence from the systematic review and 

experimental studies make a strong argument for perceptual expertise 

accounts of other-race effects, in the populations tested.  

This thesis was written as a series of stand-alone papers, each with 

its own results and discussion section. Therefore, in this General Discussion, 

I will not repeat discussion from each chapter. Instead, I will discuss the 

major themes that have emerged from the systematic review and empirical 

studies in the context of existing literature, the theoretical and practical 

implications of the findings, and future directions for research from the thesis 

as a whole.  

 

Major Themes in the Research, Implications and Future Directions 

A New Other-Race Effect 

To the best of my knowledge, my studies are the first to show that 

people can categorize own-race faces by national origin. In addition, my 

studies are the first to show that other-race effects extend to a categorization 

task that requires participants to categorize faces by national origin. My 

categorization studies were designed to measure perceptual expertise for 

faces, akin to studies in the object expertise literature. One key marker of 

object expertise is the level of categorization a person uses to identify 

objects (Tanaka & Taylor, 1991). Experts are more likely to categorize 

objects at a subordinate level (e.g., bird experts categorize birds as robin, 

jay, sparrow), whereas novices are more likely to categorize objects at a 

basic level (e.g., bird; Tanaka & Taylor, 1991). I found that participants could 

categorize own-race faces at a subordinate level (i.e., by national origin – 
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Chinese, Japanese, South Korean or Danish, German, Italian) more 

accurately than other-race faces. The present findings demonstrate a new 

marker of perceptual expertise for faces, and a new other-race effect in 

categorizing faces by national origin. 

The results of my studies are consistent with those reported in the 

face recognition literature, which have consistently shown that people 

demonstrate perceptual expertise for own-race faces and an other-race 

effect in face recognition (see Meissner & Brigham, 2001 for a review). 

Further, they add to the increasing evidence showing that other-race effects 

extend to other perceptual tasks (i.e., discriminating the sex; O’Toole, 

Peterson, & Deffenbacher, 1996, age; Dehon & Brédart, 2001, and 

emotional expression; Dailey et al., 2010; Elfenbein & Ambady, 2002, 2003; 

Yan, Andrews, Jenkins, & Young, 2016, of a face, and the mental state; 

Adams et al., 2010, and gaze direction; Collova et al., 2017, from the eyes). 

My results differed from earlier work examining race categorization, 

which have shown that participants categorize other-race faces by race 

faster and/or more accurately than own-race faces, demonstrating an other-

race advantage (Caldara, Rossion, Bovet, & Hauert, 2004; Ge et al., 2009; 

Levin, 1996, 2000; Stahl, Wiese, & Schweinberger, 2010; Valentine & Endo, 

1992; Zhao & Bentin, 2008). The likely reason for the difference in results is 

that in contrast to my studies, which require perceptual expertise to 

discriminate the national origin of faces, categorizing faces by race can be 

done using simple cues (e.g., skin colour).  

 I also found a significant relationship between other-race effects on 

the new national-origins categorization task and the Australian Cambridge 
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Face Memory Test (CFMT) (McKone et al., 2011) and Chinese CFMT 

(McKone et al., 2012) (Chapter 4). This correlation suggests that 

performance on both tasks reflects participants’ expertise for own-race faces.  

 

Results Support Perceptual Expertise Accounts of Other-Race Effects, 

Not Social-Cognitive Accounts  

Perceptual expertise accounts of the other-race effect argue that 

greater experience with other-race faces should result in smaller other-race 

effects. For these accounts extensive experience is required to improve 

other-race face processing and recognition, simply trying harder will not 

overcome the other-race effect. In contrast, one version of social-cognitive 

theories argues that people automatically individuate own-race faces, but are 

less motivated to individuate other-race faces, and that attending more to 

other-race faces will improve other-race performance and reduce the other-

race effect. My thesis provides four main strands of evidence that argue for 

perceptual expertise accounts of other-race effects, and provide no support 

for social-cognitive accounts in the populations tested.  

First, I found a small, but significant relationship between other-race 

experience and other-race effects in face recognition and categorization. The 

findings of my systematic review and studies clearly show that other-race 

experience is associated with other-race effects, providing support for 

perceptual expertise accounts, which argue for a link between other-race 

experience and other-race effects. The systematic review (Chapter 2) 

demonstrated that overall, greater other-race experience was associated 

with smaller other-race effects in face recognition. However, it is important to 
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note that this finding is based on a small number of studies, which only 

included Caucasian and Asian participants, tested in adulthood, with 

Caucasian and Chinese faces, and the majority only measured current other-

race experience. Therefore, the findings cannot be generalized to other racial 

groups and faces, and mainly focus on the relationship between adult other-

race experience and other-race effects. Nevertheless, the findings of my 

systematic review are consistent with the findings of Meissner and Brigham’s 

(2001) highly cited meta-analysis, which examined the relationship between 

other-race experience and other-race effects. Meissner and Brigham’s meta-

analysis primarily included studies that tested Caucasian and African-

American participants, with Caucasian and African-American faces. 

Together, the results of these reviews suggest that other-race experience 

plays a small, but significant role in other-race effects.  

Further, in Chapter 4, I found that greater self-reported other-race 

experience (i.e., childhood and current) was significantly related with smaller 

other-race effects on the face recognition and categorization tasks. This 

result is consistent with the findings of my systematic review, and provides 

support for perceptual expertise accounts. 

Second, further evidence for perceptual expertise accounts comes 

from the finding that extensive other-race experience can reverse other-race 

effects in categorizing faces by national origin. Asian-American participants, 

with extensive other-race experience, categorized other-race faces more 

accurately than own-race faces, demonstrating a reversed other-race effect 

(Chapter 3, Study 2). This finding is consistent with the findings of previous 

studies, which have shown that extensive other-race experience can reverse 
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(Sangrigoli, Pallier, Argenti, Ventureyra, & de Schonen, 2005), or eliminate 

(de Heering, de Liederkerke, Deboni, & Rossion, 2010; Lindsay, Jack, & 

Christian, 1991; Wan, Crookes, Reynolds, Irons, & McKone, 2015) other-

race effects in face recognition. Together, these findings provide strong 

support for a link between experience and perceptual abilities, suggesting 

that other-race effects are the result of differences in perceptual expertise for 

own-race and other-race faces. These findings clearly show that with 

experience people can learn how to discriminate between other-race faces 

and develop perceptual expertise for other-race faces.  However, this study 

alone could not rule out a social-cognitive explanation of the results whereby 

greater other-race experience might lead to greater motivation to 

discriminate other-race faces.   

Third, testing this potential social motivation explanation, I found no 

evidence that increased motivation reduced other-race effects. My study is 

the first to investigate the effects of motivating participants to attend to other-

race faces on other-race effects using a categorization task. Motivating 

Caucasian and Asian participants, with limited other-race experience, to 

attend to other-race faces did not reduce the size of the other-race effect in 

face recognition or in categorizing faces by national origin (Chapter 4). This 

finding provides no support for social-cognitive accounts, and is more 

consistent with perceptual expertise accounts of other-race effects, 

suggesting that participants did not have the perceptual experience required 

to discriminate between other-race faces.  

My findings are congruent with those reported by Tullis, Benjamin, 

and Liu (2014) and Wan et al. (2015), which failed to find an effect of 
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motivation in reducing other-race effects in face recognition in Caucasian 

and Asian participants. In contrast, my findings are inconsistent with other 

face recognition studies, which have shown that motivating Caucasian 

participants to attend to black faces reduced their other-race effect 

(Hugenberg, Miller, & Claypool, 2007; Rhodes, Locke, Ewing, & Evangelista, 

2009; Young & Hugenberg, 2012), supporting social-cognitive accounts of 

other-race effects. The difference in these findings could potentially be due to 

the different race of faces, and/or cultural settings of these studies, which will 

be discussed further in the next section.  

Fourth, further testing potential social explanations of the other-race 

effects, I found no evidence that people spontaneously apply less effort to 

other-race faces than own-race faces, on the face recognition and 

categorization tasks (Chapter 4). Participants in the general-instructions 

condition reported that they applied the same level of effort for own-race and 

other-race faces on both tasks. This finding is consistent with previous 

recognition studies, which have found that people do not apply less effort for 

other-race faces than own-race faces (Crookes & Rhodes, 2017; Wan et al., 

2015), and provides further evidence that other-race effects are not caused 

by a lack of effort attending to other-race faces, at least not in these 

populations (i.e., Caucasian and Asian). This finding provides no support for 

social-cognitive accounts, and is more consistent with perceptual expertise 

accounts, which argue that applying more effort to other-race faces cannot 

overcome a lack of perceptual experience with other-race faces.  

In summary, through my systematic review and experimental studies I 

found four strands of evidence, which provide strong support for perceptual 
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expertise accounts of other-race effects and no support for social-cognitive 

accounts. To recap, these were, 1) a significant relationship between other-

race experience and other-race effects in face recognition and national-origin 

categorization, 2) extensive other-race experience can reverse other-race 

effects in categorizing faces by national origin, 3) increased motivation to 

recognize and categorize other-race faces by national origin did not reduce 

other-race effects, and 4) these other-race effects cannot be attributed to 

participants applying less effort to other-race faces than own-race faces. 

 

Generalizability and the Potential for Different Causes of Other-Race 

Effects in Different Settings 

The findings of the current review and studies were restricted to 

examining the relationship between other-race experience and other-race 

effects in Caucasian and Asian adult participants, tested with Caucasian and 

Asian faces. Therefore, it is important to consider that my findings and 

conclusions may not generalize to other populations. Previous research 

findings suggest that the size of other-race effects may vary across racial 

groups. For instance, African-American people tend to show smaller other-

race effects than Caucasian Americans in the United States of America 

(U.S.) (Barkowitz & Brigham, 1982; Cross, Cross, & Daly, 1971; Malpass & 

Kravitz, 1969). The evidence for social-cognitive accounts of other-race 

effects in the U.S. (e.g., Hugenberg, Miller, & Claypool, 2007; Young & 

Hugenberg, 2012), which are not replicated in other cultural settings (e.g., 

Kloth, Shields, & Rhodes, 2014; Tullis et al., 2014) suggests that there may 

also be different underlying causes of other-race effects.  
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Wan et al. (2015) proposed a new dual-route approach to explain 

different causes of other-race effects, and account for the discrepancy 

between their findings with Caucasian and Asian participants and faces and 

those with Caucasian and black faces (e.g., Kloth et al., 2014; Tullis et al., 

2014). In accordance with the dual-route approach, other-race effects may 

either be caused by a lack of perceptual experience or motivation, depending 

on geographical location and cultural setting. The dual-route approach could 

explain the discrepancy between my results in Chapter 4 and previous 

studies (e.g., Hugenberg et al., 2007; Young & Hugenberg, 2012). 

Hugenberg and colleagues tested Caucasian participants recognition of 

black faces in the U.S., which has a large black or African-American 

population (i.e., 13.6% in 2010; United States Census Bureau, 2011). In 

contrast, my study, like Tullis et al. (2014) and Wan et al. (2015), tested 

Caucasian and Asian participants, with Caucasian and Asian faces in 

Australia and Hong Kong, where there is a smaller population of Asian and 

Caucasian people, respectively (i.e., 3.1% of Australia’s population is 

Chinese; Australian Bureau of Statistics, 2019, and less than 1% of Hong 

Kong’s population are white; The Government of Hong Kong Special 

Administrative Region, 2018). Therefore, it is possible that the Caucasian 

participants in Hugenberg’s studies were able to draw on their experience 

with black faces, when motivated to do so, which improved their other-race 

performance. While in contrast, the participants in my study (and those in 

Tullis et al. and Wan et al.) lacked the experience with other-race faces 

required to recognize or categorize other-race faces when instructed to do 

so, supporting the perceptual route of the dual-route approach.  
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In future, researchers could test the dual-route approach by 

comparing the performance of participants of the same race in different 

settings, with different types of faces (e.g., Caucasian participants in 

Australia vs. the U.S. recognizing Caucasian, Asian, and African faces). 

Australia and the U.S. have different racial and ethnic compositions. 

Therefore, it is likely that Caucasian participants in these settings will have 

different levels of experience with Asian and African people. Researchers 

could allocate participants to different instruction conditions (i.e., general or 

motivation) to determine whether participants in Australia and the U.S. in the 

general instructions condition demonstrate other-race effects for these other 

race groups, and if so, whether participants are able to draw on their 

experience when motivated to do so, reducing other-race effects for these 

groups.  

 

The Importance of Reliability 

My attempts to correlate unreliable vs. more reliable measures  

One issue that I identified when examining the relationship between 

other-race experience and other-race effects in face recognition in the 

systematic review was the lack of reported reliability of the measures used to 

calculate other-race effects. Some of the findings in my experimental 

chapters highlighted the importance of using reliable measures when 

investigating correlations and the potential issues with interpretation that can 

arise when reliability is not considered. In Chapter 3, Study 3, I found no 

relationship between the other-race effect in recognition and the other-race 

effect in the categorization/sorting task. One interpretation could be that the 
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effects are driven by different underlying mechanisms, or that the different 

demands of the tasks (i.e., memory vs. perception) meant that no 

relationship was found. However, while the recognition task I used has been 

shown to be highly reliable, the categorization/sorting task that I developed 

may have been less reliable. Therefore, it is possible that I did not find a 

stronger relationship between other-race effects on these two tasks due to 

the lower reliability of the categorization/sorting task. In Chapter 4, I tested 

the reliability of the categorization task, which was fair, and found a 

significant relationship between other-race effects on the CFMT and the new 

national-origins categorization task. This finding suggests that more reliable 

tasks may increase the chance of finding an effect, if there is one (e.g., 

Chapter 4). Using reliable tasks allows researchers to be more confident 

when interpreting appropriately powered, small, nonsignificant correlations 

as evidence of no relationship. When reliability is not reported or is low, 

failure to find associations are very hard to interpret (e.g., Chapter 3).  

 

Failure to report task reliability affects the whole field of research 

Conducting correlations in the experimental studies highlighted the 

importance of using reliable measures. Including studies in the systematic 

review that used unreliable measures to calculate other-race effects and/or 

contact could underestimate the strength of the relationship between other-

race experience and other-race effects. Therefore, when developing my list 

of inclusion criteria for the systematic review, I added good reliability of 

measures (e.g., face tasks and contact questionnaires).  
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In conducting the systematic review, I found that most researchers 

have not acknowledged the importance of reliability. Although a new interest 

in individual differences in this field of research has highlighted the 

importance of reliability, 34 of the 38 studies that I identified through the 

systematic search that examined the relationship between real-life 

experience and other-race effects had not reported the reliability of the tasks 

they had used. Further, none of the five studies that I identified that 

examined the relationship between training and other-race effects reported 

the reliability of the task they used. Many of the researchers designed their 

own contact measures and face tasks, and no published reliability was 

available. It is possible that these tasks had good reliability, but the 

researchers failed to report it. My systematic review only identified a few 

studies that had reported the reliability of the measures they used; therefore, 

it was difficult to draw conclusions about the relationship between other-race 

experience and other-race effects.  

In future, it is imperative that researchers taking an individual 

differences approach use reliable measures to investigate the relationship 

between other-race effects and experience and report the reliability of their 

measures. However, one difficulty in doing this is that there are not many 

reliable face tasks currently available for researchers to use. Through the 

systematic review I identified one face recognition task, the CFMT, which has 

three variants; the Original Cambridge CFMT (Duchaine & Nakayama, 

2006), Australian CFMT (McKone et al., 2011), and Chinese CFMT (McKone 

et al., 2012), which has been shown to have good reliability in measuring 

other-race effects (Cronbach’s alpha = .86-.90; McKone et al., 2011; 2012; 
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Wilmer et al., 2010). Researchers will need to develop new reliable 

measures to test people from other racial and ethnic groups (e.g., African-

American, Hispanic), to investigate the causes of other-race effects in face 

recognition, in different settings. Designing different versions of the CFMT 

would be a good starting point.  

Regarding the measurement of other-race experience, good, reliable 

contact questionnaires available (e.g., Hancock & Rhodes, 2008; Walker & 

Hewstone, 2006). However, both these questionnaires measure direct, in-

person experience only. Indirect experience with other-race faces through 

media and movies may have the same effect as other-race contact in real 

life, in tuning the visual system for other-race faces (e.g., Tan, Stephen, 

Whitehead, & Sheppard, 2012; Tham, Bremner, & Hay, 2017; Wang & Zhou, 

2016). Therefore, more comprehensive questionnaires including indirect 

other-race experience may provide a more accurate measure of expertise.  

 

Implications for Future Research  

Should we be using faces of one nation to represent an entire 

race?  

The finding that people can differentiate faces from different nations 

for their own-race highlights a potential issue for the broader face literature. 

Face recognition tasks, which have been used to test Caucasian and Asian 

participants own-race performance, often consist entirely of faces from a 

different nation to the participant. For example, researchers have used 

Japanese faces to test Korean participants own-race face recognition 

(Sangrigoli et al., 2005). The finding in this thesis that people can 
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differentiate nationality of own-race faces opens up the possibility of own-

nation expertise. We need to determine whether people are better at 

recognizing and categorizing faces of their own-nation than faces of another 

nation of the same race, demonstrating more specific expertise for own-

nation faces.  

Researchers have previously asked a similar question and examined 

own-ethnicity effects in recognizing faces (McKone et al., 2012). McKone et 

al. tested Caucasian participants from Boston, U.S. and Australia, with the 

Original CFMT and Australian CFMT, and found a within race other-ethnicity 

effect. The results of this study suggest that researchers should match the 

nationality of their participants with the nationality of faces in all face tasks. 

For example, test Chinese participants with the Chinese CFMT, or German 

participants with a composite effect task, which consists entirely of German 

faces. Failure to use own-ethnicity faces in tasks measuring own-race 

performance and calculating other-race effects may affect our ability to 

understand the relationship between experience and performance.  

 

Other-race experience in childhood and other-race effects 

 Although I found a significant relationship between other-race 

experience and other-race effects, the effect was small. In my thesis, the 

relationship between other-race experience and other-race effects were 

measured at adulthood, and it is still not clear how experience with other-

race faces shapes the visual system through the lifespan, or whether 

extensive experience has to be gained in childhood to be most effective. 

Recent findings have led researchers to make claims that experience in 
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childhood is critical in shaping face recognition (McKone et al., 2019; Zhou, 

Elshiekh, & Moulson, 2019). These studies suggest that there may be a 

critical period for the development of other-race face perception. Testing 

children at different developmental stages (i.e., early childhood, middle 

childhood, adolescence) when there is greater neural plasticity would enable 

researchers to identify whether experience in early development is 

necessary for developing perceptual expertise for other-race faces, and 

demonstrate whether there is a critical/sensitive period for developing other-

race face perception.  

In the past researchers have not had access to well-established, 

reliable tasks designed to measure other-race effects in children. However, 

Croydon, Pimperton, Ewing, Duchaine, & Pellicano (2014) have recently 

adapted the Original CFMT to make it more developmentally appropriate to 

use with children aged 5 to 12 years. In addition, a new CFMT has been 

designed to test children’s face recognition for Caucasian children’s faces 

(CFMT-Kids; Dalrymple, Gomez, & Duchaine, 2012). These tests have good 

internal consistency, Cronbach’s alpha, .83 and .88, respectively, 

demonstrating their reliability for testing recognition of Caucasian faces. 

However, new versions of this task using other races of face are required to 

investigate other-race effects in children’s face recognition.   

 

Training 

Finally, the lack of suitable training studies to include in the review 

only allowed me to examine the relationship between real-life contact with 

other-race faces and other-race effects, and the effects of training with other-
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race faces on other-race effects are still unclear. There were no suitable 

findings (i.e., training studies that used reliable measures) that examined the 

effects of training with other-race faces on other-race effects. Therefore, in 

future, researchers should design reliable face tasks to investigate the 

effects of training on other-race effects to determine whether training people 

with other-race faces can reduce other-race effects, and if so, how much 

training is required and what type of training is most effective. This research 

will have practical implications, as researchers may find that training people 

with other-race faces does not reduce other-race effects, which would inform 

employers seeking to recruit people into occupations where facial recognition 

abilities are critical (e.g., passport officers), (i.e., they would need to employ 

people who have superior face recognition skills).   

 

fMRI research 

The literature review presented in my general introduction highlighted 

the limited amount of fMRI research, in contrast to electrophysiological 

research, examining other-race effects in face tasks. The fMRI studies 

reviewed all found a greater response in face specific regions of the brain 

when participant’s viewed unfamiliar own-race faces than other-race faces 

on these tasks (Golby, Gabrieli, Chiao, & Eberhardt, 2001; Feng et al., 2011; 

Kim et al., 2006). However, no difference was shown when participants 

viewed familiar own-race and other-race faces (Kim et al., 2006). More 

studies are needed to examine own-race and other-race face perception, 

recognition, and other abilities, using fMRI as relatively few questions have 

been studied to date. Further, it would be interesting to design a training 
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study; to examine brain activity when participants view unfamiliar own-race 

and other-race faces, before, during, and after training. This would enable 

researchers to determine if it takes longer for a given other-race face to 

become familiar than an own-race face, whether a similar response is shown 

in face selective regions of the brain for familiar own-race and other-race 

faces, and whether this training generalizes to novel own-race and other-

race faces.  

 

Real World Implications 

The present thesis provides a strong link between perceptual 

experience and other-race effects. The findings suggest that in a legal 

setting, assessing witnesses’ general ability to recognize the race of the 

accused might be an important consideration in assessing the credibility of 

eyewitness face identification.  

When considering real world implications, it is important to note that 

the findings from this thesis, and most of the literature on other-race effects 

in face perception and recognition have come from research conducted in 

the laboratory. These tests are well controlled, and not at all like the real 

world. Therefore, the ecological validity of the face tasks that have been 

used in the literature to measure performance for own-race and other-race 

faces, and calculate other-race effects from is questionable. Most old/new 

recognition tests consist of static images of close up male face stimuli, 

shown without hair, with a neutral expression, in greyscale, shown from one, 

or a range of different viewpoints. However, this is not how we normally 

experience faces in everyday life. We recognize faces of both sexes, seen 
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with hair, varied facial expressions, in colour, in motion, from varied 

distances. In addition, we recognize female faces despite changes in 

cosmetic appearance. One study has shown that different viewing conditions 

can affect the way own-race and other-race faces are encoded and 

recognized. Other-race effects in face recognition were eliminated when 

Caucasian and Asian participants learned rigidly moving faces or faces 

shown from multiple viewpoints, in contrast to static faces (Zhao, Hayward, & 

Bülthoff, 2014). However, this eliminated other-race effect resulted from both 

improved recognition of other-race faces and poorer recognition of own-race 

faces. In order to make practical recommendations from our research 

findings in face recognition, it is important to increase the ecological validity 

of our findings.  

If we want to know about face processing and recognition in the real 

world, and bridge the gap between theory and real life, we will need to make 

improvements to the tasks that we use to study face processing and 

recognition. We can still design reliable tasks to use in the laboratory, which 

will enable us to control for variables, which we cannot control for in the real 

world. For example, Bülthoff, Mohler, and Thornton (2019) have recently 

used new advancements in virtual reality (VR) technology to increase the 

ecological validity of measuring face encoding, by enabling participants to 

move around a virtual space, full of avatars, and comparing their 

performance to participants who viewed the visual experience of this active 

group, or saw static images. They found that the active group demonstrated 

better face recognition than the other groups. This technology could be used 

to examine own-race and other-race face perception and recognition 
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abilities, by measuring and comparing the size of other-race effects for 

participants viewing faces in a virtual setting to static faces to determine 

whether the same size other-race effects are found.    

 

Conclusions 

This thesis contributed to our understanding of perceptual expertise 

for faces and other-race effects in face perception and recognition, by 

developing a novel paradigm, and using this paradigm to test both the 

perceptual expertise and social-cognitive accounts of other-race effects. The 

findings of the systematic review and two sets of experimental studies 

reported here provide evidence to support perceptual expertise accounts of 

other-race effects, and the perceptual route of the dual-route account, and no 

evidence to support social-cognitive accounts. The evidence presented in 

this thesis provides new insight into the role of experience in face perception, 

recognition, and categorization, and contributes to our understanding of how 

experience shapes perceptual expertise for faces for Caucasian and Asian 

adults. Further research is required to investigate whether these results can 

be generalized to different groups and faces, in different settings, to 

determine if there are different causes of other-race effects, and to examine 

the importance of experience in childhood on developing perceptual 

expertise for other-race faces.   
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People are better at recognizing own-race than other-race faces. This other-race
effect has been argued to be the result of perceptual expertise, whereby face-specific
perceptual mechanisms are tuned through experience. We designed new tasks to
determine whether other-race effects extend to categorizing faces by national origin.
We began by selecting sets of face stimuli for these tasks that are typical in appearance
for each of six nations (three Caucasian, three Asian) according to people from those
nations (Study 1). Caucasian and Asian participants then categorized these faces by
national origin (Study 2). Own-race faces were categorized more accurately than
other-race faces. In contrast, Asian American participants, with more extensive other-
race experience than the first Asian group, categorized other-race faces better than
own-race faces, demonstrating a reversal of the other-race effect. Therefore, other-
race effects extend to the ability to categorize faces by national origin, but only if
participants have greater perceptual experience with own-race, than other-race faces.
Study 3 ruled out non-perceptual accounts by showing that Caucasian and Asian faces
were sorted more accurately by own-race than other-race participants, even in a
sorting task without any explicit labelling required. Together, our results demonstrate
a new other-race effect in sensitivity to national origin of faces that is linked to
perceptual expertise.

The other-race1 effect (also known as the own-race effect, cross-race effect, own-race
bias, and own-race advantage) is a well-established phenomenon, whereby people
demonstrate better recognition of own-race, compared to other-race, faces (e.g.,

*Correspondence should be addressed to Bianca Thorup, School of Psychological Science, University of Western Australia, 35
Stirling Highway, Crawley, WA 6009, Australia (email: bianca.thorup@research.uwa.edu.au).
1 Following common practice, we use the term “race” to refer to visually distinct groups. These groups may nevertheless consist of
individuals from a range of distinct ethnicities.
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Malpass & Kravitz, 1969; for a meta-analysis see Meissner & Brigham, 2001). This
phenomenon has been demonstrated in both laboratory and field settings, using a
variety of tasks including matching and recognition memory tasks (e.g., Brigham,
Maass, Snyder, & Spaulding, 1982; Lindsay, Jack, & Christian, 1991; Malpass & Kravitz,
1969; Meissner, Susa, & Ross, 2013; Slone, Brigham, & Meissner, 2000; Wright, Boyd, &
Tredoux, 2001).

The other-race effect in recognition has been shown across a diverse range of racial
groups, which suggests that it may be universal (e.g., Ge et al., 2009; Malpass & Kravitz,
1969; O’Toole, Deffenbacher, Valentin, & Abdi, 1994; Wright et al., 2001). Additionally,
researchers have demonstrated a cross-over interaction between the race of the observer
and race of face. For example, Caucasian participants demonstrate better recognition of
Caucasian faces thanAsian faces, andAsian participants demonstrate better recognition of
Asian faces than Caucasian faces (O’Toole et al., 1994). This interaction suggests that the
other-race effect is not due to differences in facial homogeneity between racial groups
(Walker & Tanaka, 2003).

Many accounts of the other-race effect have been proposed (Sporer, 2001), but one
long-held explanation is that we have greater perceptual expertise with own-race than
other-race faces (Lebrecht, Pierce, Tarr, & Tanaka, 2009; Rhodes, Brake, Taylor, & Tan,
1989; Tanaka, Heptonstall, & Hagen, 2013; Tanaka & Pierce, 2009). Support for this view
comes from many studies that have found greater sensitivity to featural and configural
differences between own-race than other-race faces (for a review, see Hayward, Crookes,
& Rhodes, 2013). This perceptual expertise account argues that we develop expertise for
own-race faces through experience, which tunes the underlying perceptual mechanisms
required for faceprocessing and recognition to the types of faces thatweoften experience
(de Heering, de Liedekerke, Deboni, & Rossion, 2010; Feinman & Entwisle, 1976; Lee,
Anzures, Quinn, Pascalis, & Slater, 2011; Rhodes, Hayward, & Winkler, 2006; Rossion &
Michel, 2011; Telzer et al., 2013). In contrast, more limited experience with other racial
groups reduces the development of expertise for other-race faces, resulting in poorer
discrimination and recognition of other-race faces (de Heering et al., 2010; Feinman &
Entwisle, 1976; Lee et al., 2011; Rhodes et al., 2006; Rossion & Michel, 2011; Telzer
et al., 2013).

Given the importance of experience in shaping the face processing system and
developing perceptual expertise for faces, one would expect to see a link between
other-race social contact and the other-race effect. However, these studies have yielded
mixed results. Some have shown no correlation (Brigham & Barkowitz, 1978; Carroo,
1987; Malpass & Kravitz, 1969; Ng & Lindsay, 1994), and Meissner and Brigham’s
(2001) meta-analysis revealed only a small effect of social contact on the other-race
effect. Hancock and Rhodes’ (2008) findings were consistent with this meta-analysis.
However, others have found an association between higher other-race social contact
and a reduced other-race effect (Chiroro & Valentine, 1995; Zhao, Hayward, &
B!ulthoff, 2014).

Importantly, however, extensive experience with other racial groups can eliminate
or even reverse the other-race effect. For example, Asian adults who were born and
raised in Australia or another Western country demonstrated no recognition advantage
for Asian over Caucasian faces (Wan, Crookes, Reynolds, Irons, & McKone, 2015).
Likewise, African American-born university students in the United States of America
demonstrated no recognition advantage for African American over Caucasian faces
(Lindsay et al., 1991). Additionally, Asian children and adolescents who were adopted
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by Western European families in early childhood demonstrated no other-race effect (de
Heering et al., 2010). Finally, Korean adults, adopted by Western European families in
childhood, demonstrated a reversal of the other-race effect (Sangrigoli, Pallier, Argenti,
Ventureyra, & de Schonen, 2005). These results suggest that perceptual expertise for
other-race faces can be acquired through extensive experience with other racial
groups. They also highlight the role of experience in the other-race effect and support
the perceptual expertise account.

In contrast to the large body of research examining the other-race effect in face
recognition, there is little research on how face race affects face categorization.
Categorization behaviour has played an important role in understanding the nature of
perceptual expertise for objects more broadly, with experts able to make faster, more
accurate categorizations at finer levels of discrimination than non-experts (Palmeri &
Gauthier, 2004), and may therefore also be linked to face expertise. Thus far,
researchers have focused on categorization of faces by race (e.g., as Asian or
Caucasian), finding that people categorize other-race faces by race faster than own-
race faces, demonstrating a reversal of the other-race effect (i.e., the ‘other-race
advantage’; Caldara, Rossion, Bovet, & Hauert, 2004; Ge et al., 2009; Levin, 1996,
2000; Valentine & Endo, 1992; Zhao & Bentin, 2008). However, this task does not tap
expertise for own-race faces, and reduced perceptual expertise for other-race faces
would lead to exactly this result, because it is associated with reduced sensitivity to
differences between faces, which should make it easier to group faces (i.e., to classify
them by race).

Here, we consider a different kind of categorization that should be enhanced by
sensitivity to differences between faces. Specifically, we asked participants from two
races (Asian andCaucasian) to categorize own-race and other-race faces by national origin.
The faces came from three (predominantly) Caucasian and three (predominantly) Asian
nations. This task requires perceptual expertise, because the perceiver must use subtle
visual cues to distinguish faces from the different nations. Thus, to the extent that the
other-race effect reflects differences in face expertise, we would expect to see poorer
categorization of other-race than own-race faces.

For any accuracy to be possible, it is important that the faces from the different nations
used are visually distinct and typical in appearance for their nations. Therefore, in Study 1,
we obtained typicality ratings for faces from China, Japan, South Korea, Denmark,
Germany, and Italy, countries we deemed likely to contain such faces, rather than nations
populated historically and/or recently by diverse immigration from many nations (e.g.,
Australia, United States of America). Participants from each nation rated the typicality of
faces from their ownnation.High agreementwithin eachgroupwould show that there are
faces deemed to be typical for eachnation and thuspotentially distinct in appearance from
faces from other nations. This would then allow us to select the most typical faces for the
national-origins task used in Study 2.

In Study 2, we examined the performance of Caucasian and Asian participants, with
extensive own-race, and more limited other-race, experience, on categorizing own-race
and other-race faces by national origin. Our main aim was to determine whether these
groups would demonstrate an other-race effect, with better performance for own-race
than other-race faces. According to the perceptual expertise account, participants should
demonstrate this effect, given their greater experience with own-race than other-race
faces. To further explore the effect of experience, we recruited a second group of Asian
participants who were either born and raised in the United States of America or had lived
there for at least 8 years and therefore had much more extensive other-race experience
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than the first Asian group. A reduced, or even reversed, other-race effect in this Asian
American group would strongly link performance to experience, consistent with the
perceptual expertise account.

We presented faces both with and without hair visible. An other-race effect when hair
is visible could simply reflect less knowledge about variations in hair colour, texture, and/
or style for other-race people, and might tell us little about face expertise. Our primary
interest was, therefore, inwhether an other-race effect would be foundwhen hairwas not
visible.

We were also curious about people’s confidence in their ability to categorize faces by
their national origins. We therefore obtained confidence ratings before completing the
national-origins categorization task. It is an open question whether people think they can
classify faces by their national origin and, if so, whether they are more confident for own-
race faces, than other-race faces.

To foreshadow, we found an other-race effect for national-origin categorization in
participants with little other-race experience in Study 2. In Study 3, we sought to rule out
non-perceptual accounts of this finding, such as confusion about which faces belong to
which nation, that is, a labelling problem. We asked Caucasian and Asian participants to
sort the faces of each race (own-race, other-race) into three distinct, but unlabelled,
national-origin groups. This task has no labelling component and relies entirely on
perceiving similarities between faces from the same nation and differences between faces
from different nations. An other-race effect in this sorting task would, therefore, reflect
differences in perceptual expertise and reduce the plausibility of a non-perceptual
account of the other-race effect observed in Study 2.

In Study 3, we also measured the size of the other-race effect in recognition memory,
to explorewhether there is any relationship between this classic other-race effect and any
other-race effect on the national-origins sorting task.

STUDY 1

In Study 1,we askedparticipants fromeach of six nations to view faces of their ownnation
and rate their typicality, to determine whether there was within-group agreement, and
identify themost typical faces of each nation for use in the national-origins task in Study 2.

Method

Participants
Sixty adults (aged 21–40 years, M = 29.0 years, SD = 5.9 years), who identified them-
selves and both of their biological parents as Chinese, Japanese, South Korean, Danish,
German, or Italian were recruited online through social contacts. Ten were Chinese (five
male, five female; mean age = 22.5 years, SD = 2.8 years), 10 were Japanese (four male,
six female; mean age = 30.9 years, SD = 5.28 years), 10 were South Korean (four male,
six female; mean age = 28.5 years, SD = 4.48 years), 10 were Danish (two male, eight
female; mean age = 27.5 years, SD = 6.6 years), 10 were German (four male, six female;
mean age = 31.5 years, SD = 6.36 years), and 10 were Italian (three male, seven female;
mean age = 32.8 years, SD = 3.33 years). All were born in, and resided in, the country
they identified with until adulthood. The length of time participants reported living in a
country outside of their country of birth ranged from 0 to 11 years (M = 18.8 months,
SD = 27.3 months).
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Stimuli and materials
Five hundred and fifty-three (296 Asian, 257 Caucasian) front-view colour photographs of
young adult athletes’ faces, taken from the 2012 London Olympics website (http://
www.bbc.com/sport/olympics/2012, November 2015),2 were used for the typicality
rating task. We selected relatively obscure athletes, intended to be unfamiliar to our
participants. The Asian stimuli (146 male, 150 female) consisted of faces from China (50
male, 50 female), Japan (46 male, 50 female), and South Korea (50 male, 50 female). The
Caucasian stimuli (122 male, 135 female) consisted of faces from Denmark (31 male, 35
female), Germany (50 male, 50 female), and Italy (41 male, 50 female). The athletes were
photographed with a neutral expression, without glasses, facial hair, or visible make-up,
against a light background. All imageswere displayed at a resolution of 72 pixels inch. The
face images displayed were 2 9 2.5 inches in width and height, respectively.

Procedure
The experiment was run online using Qualtrics Survey Software (Qualtrics, Provo, UT,
USA). Participants completed the rating task individually on their own computers (the
task could not be completed on mobile or tablet devices). Participants were asked to
provide demographic information, including their age, sex, nationality, country of birth,
and time spent living in a country outside of their birthplace. Participants born outside of
the country they identified with could not proceed to the rating task.

In the rating task, participants viewed athletes’ faces with the same national origin as
themselves (e.g., Chinese participants looked at Chinese face stimuli). Participants saw
two test blocks (one male and one female), with the order counterbalanced across
participants. In each test block, participants saw between 31 and 50 faces, shown
individually, in an individually randomized order for each participant. Each face appeared
on the screen with no time restriction. Participants were asked to rate the typicality of
each face (e.g., rate how typically Chinese this face is) on a 9-point scale (‘1 = Not at all’,
‘9 = Extremely’). Participants were also asked to indicate whether they recognized the
face, and those who answered yes were asked whether they could name the person or
provide any information about them, so that any familiar faces could be excluded from the
national-origins task. The next face immediately appeared after their response. Partici-
pants were required to answer all questions. The experiment took on average 32 min to
complete.

Results and discussion

A background check was carried out on the athletes, and the faces of athletes who were
born in a different country, or whose parents were born in a different country to the one
they represented, were removed. In addition, the faces of athletes recognized by more
than twoparticipantswere also removed. In total, 39 faceswere removed from the stimuli
set prior to the analyses (three Chinese, eight Japanese, four South Korean, nine Danish,
eight German, seven Italian), leaving 97 Chinese, 88 Japanese, 96 South Korean, 57
Danish, 92 German, and 84 Italian face stimuli remaining. The faces were then ranked in
order of typicality for each sex, from each nation, based on participants’ responses. The

2 Photographs of Olympic athletes faces were chosen, as their national origin can be validated and the stimuli are of reasonable
quality and are easily available.
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mean and standard deviation of typicality ratings for allmale and all female faces fromeach
nation, and for the top 15 most typical faces from each nation are shown in Table 1.

The Chinese male, Danish female and male, German female and male, Italian female
and male, Japanese female and male, and South Korean female typicality ratings all had
high reliabilities, all Cronbach’s as > .74 (see Table 1). The Chinese female and South
Korean male ratings were less reliable, Cronbach’s a = .50 and a = .66, respectively, but
still within the moderate range of reliability. Thus, participants agreed on typicality and
we chose the 15 most typical faces for each nation, for each sex, to use for the national-
origins task in Study 2.

Figure 1 shows an averaged composite face of each sex for each nation. These were
made by morphing the 15 faces of each sex for each nation using standard morphing
software (Psychomorph). Theywere not used as stimuli in Study 2, but are presentedhere
to confirm that there were consistent visual differences between faces from the three
nations of each race, a necessary condition for any accuracy on the national-origins
categorization task in Study 2.

STUDY 2

In Study 2, we examined the performance of Caucasian, Asian, and Asian American
participants on categorizing own-race and other-race faces by national origin to determine
whether the other-race effect extends to this categorization task, and to examine the
effects of experience on any observed other-race effect.

Method

Participants
One hundred and twenty-four Caucasian participants were recruited online
through Amazon Mechanical Turk (MTurk) and received US$1 in return for their

Table 1. Means (M) and standard deviations (SD) of the typicality ratings and Cronbach’s a for all faces
from each nation and sex

Nation Sex N Overall M Overall SD Cronbach’s a N Top 15 M Top 15 SD

Chinese F 50 5.5 0.8 .50 15 6.5 0.4
Chinese M 47 5.6 1.1 .74 15 6.7 0.4
Japanese F 44 5.1 1.3 .85 15 6.4 0.5
Japanese M 44 5.1 1.1 .80 15 6.3 0.6
South Korean F 49 4.2 1.6 .90 15 6.2 0.7
South Korean M 47 4.3 1.1 .66 15 5.4 0.5
Danish F 30 5.9 1.2 .80 15 6.8 0.7
Danish M 25 5.9 1.3 .81 15 6.6 1.1
German F 46 5.9 1.1 .80 15 7.0 0.5
German M 46 5.4 1.3 .84 15 6.8 0.8
Italian F 45 5.2 1.4 .89 15 6.7 0.6
Italian M 39 5.1 1.3 .86 15 6.3 0.3

Notes. N = number of faces.
Means and standard deviations of the typicality ratings for the top 15 most typical faces from each nation
and sex are also shown.
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participation. All Caucasian3 participants were born in and resided in the United
States of America, and had spent <2 years living in an Asian country. Fifty-nine Asian
participants were recruited. Of these, seven were recruited online through social
contacts (four lived in Asia, three lived in Australia) and received no payment for their
participation, and 52 were recruited online from (the University of Western Australia)
and either received AU$10 for their participation or a course credit. All the university
recruits had spent <2 years living in Australia or another predominantly Caucasian
country. In addition, a second group of 53 Asian participants with more extensive
other-race (Caucasian) experience was recruited online through MTurk and received
US$1 in return for their participation. These Asian American participants were either
born in the United States of America or had lived there for more than 8 years, and all
currently resided in the United States of America.

The data fromparticipantswho reported visual or computer problems, or did not enter
valid responses (i.e., repeatedly clicking the same response) were removed. In addition,
the data fromparticipants aged over 50 yearswere also removed. This upper age limitwas
selected based on the results of a study by Germine, Duchaine, and Nakayama (2011),
which showed poorer performance for participants aged over 50 years than for young
adults on the Cambridge Face Memory Test (CFMT; Duchaine & Nakayama, 2006). The
final group of 210 participants consisted of 104 Caucasian (49 male, 55 female, aged 20–
50 years, M = 32.2 years, SD = 7.5 years), 54 Asian (21 male, 33 female, aged 17–
31 years, M = 22.1 years, SD = 3.6 years), and 52 Asian American (25 male, 27 female,
aged 18–49 years, M = 30.2 years, SD = 7.7 years) participants. None of these partici-
pants lived in any of the countries in the national-origins task (except for four Asian
Participants, three who lived in China and one who lived in Korea).

The differences in sample sizes between the groups are due to the different sampling
methods. Importantly, a power analysis indicated that all groups met the minimum
sample size of 34 per group required to detect a medium-sized other-race effect (d = 0.5)

Figure 1. Face morphs created from the top 15 most typical faces of Denmark, Germany, Italy, China,

Japan, and South Korea, as rated by people from those nations in the typicality ratings task. [Colour figure

can be viewed at wileyonlinelibrary.com]

3 All Caucasian participants identified as white Caucasian, and all Asian participants identified as East or South-East Asian.
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with 80% power with alpha at .05. We based our expectation of a medium-sized effect on
the effect size for the other-race effect in face recognition (Meissner & Brigham, 2001).

Stimuli and materials
One hundred and eighty (90 Asian, 90 Caucasian) front-view colour images of young adult
athletes’ faces were used for the national-origins categorization task. The 90 Asian face
stimuli consisted of 30 (15 male, 15 female) typical faces each from China, Japan, and
South Korea. The 90 Caucasian face stimuli consisted of 30 (15 male, 15 female) typical
faces each fromDenmark, Germany, and Italy. The images selectedwere deemed themost
typical faces of their nation, according to the results of Study 1.

Faces were edited using Adobe Photoshop CS3TM. All faces were standardized to have
horizontally aligned pupils and an interpupil distance of 50 pixels. For the ‘with-hair’
condition, the face images were cropped using the magnetic lasso tool, leaving the hair,
face, ears, and top of the neck visible, and removing clothing cues. These faces were then
masked using the ellipticalmarquee tool so thatmost of the hairwas excluded for the ‘hair-
masked’ condition. All images were displayed at a resolution of 72 pixels inch on a grey
background. The face images displayed were 2 9 2.5 inches in width and height,
respectively.

Procedure
The experiment was run online using Qualtrics Survey Software (Qualtrics). Participants
completed thenational-origins categorization task on their owncomputers (the task could
not be completed on mobile or tablet devices). They were asked to provide demographic
information, including their age, sex, nationality, country of birth, and time spent living in
a country outside of their birthplace. Participants were also asked how confident they
were that they could categorize an Asian face as Chinese, Japanese, or SouthKorean, and a
Caucasian face as Danish, German, or Italian on a 9-point scale (1 = ‘Not at all’,
9 = ‘Extremely’), before completing the national-origins categorization task.

In the national-origins categorization task, we examined participants’ performance for
categorizing own-race and other-race faces by national origin using a three-alternative
forced choice procedure. Participants saw two test blocks of faces, one with hair visible
and one with hair masked, with the order counterbalanced across participants. In each
test block, participants saw 180 faces (90 of each race, 45 male, 45 female), presented
individually, in an individually randomized order for each participant. Each face remained
on the screen until the national origin of the face was selected from the three options
presented on the screen (e.g., Chinese, Japanese, South Korean, or Danish, German,
Italian) using the mouse. The next face appeared immediately after the selection was
made. The experiment took an average of 43 min to complete.

Results and discussion

Accuracy
Categorization accuracy (per cent correct) was calculated for own-race and other-race
faces in the with-hair and hair-masked conditions (Figure 2). A three-way repeated-
measures analysis of variance (RM ANOVA) was conducted on accuracy (per cent
correct), with participant group (Caucasian, Asian, Asian American) as a between-
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participants variable, and face race (own-race, other-race) and hair (with-hair, hair-
masked) as within-participant variables. Planned t-tests were used to follow-up interac-
tions, where appropriate.

An initial four-way RM ANOVA with block order (hair first, hair-masked first) as an
additional between-participants variable revealed no significantmain effect of block order
or any significant interactions involving block order, all Fs < 2.50, all ps > .09, all
g2
ps < .02. Therefore, block order was removed from further analyses.
The three-way ANOVA yielded significant main effects for face race, F (1,

207) = 41.62, p < .001, g2
p = .17, hair, F (1, 207) = 5.55, p = .019, g2

p = .03, and
participant group, F (2, 207) = 28.20, p < .001, g2

p = .21. However, these effects were
qualified by interactions between participant group and face race, F (2, 207) = 60.98,
p < .001, g2

p = .37, and face race and hair, F (1, 207) = 5.74, p = .017, g2
p = .03. There

was no interaction between hair and participant group, F (2, 207) = 1.05, p = .35,
g2
p = .01). There was also a significant three-way interaction between participant group,

face race, and hair, F (2, 207) = 4.03, p = .019,g2
p = .04 (Figure 2). To explore this three-

way interaction, we conducted separate two-way RM ANOVAs with face race and hair as
within-participant variables for each participant group.
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Figure 2. Mean accuracy for categorizing own-race and other-race faces by national origin, shown (a)

with hair, and (b) with hair masked, for each participant group. Error bars show !1 SEM. ***p < .001;

**p < .01.
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Caucasian participants
There were significant main effects of face race, F (1, 103) = 231.35, p < .001, g2

p = .69,
and hair, F (1, 103) = 4.72, p = .03, g2

p = .04. There was also a significant interaction
between face race and hair, F (1, 103) = 17.18, p < .01, g2

p = .14. Importantly, however,
planned paired-samples t-tests showed that performance was better for own-race than
other-race faces when hair was masked, t (103) = 12.68, p < .001, d = 1.24 (own-race
M = 47.0%, SD = 9.3%; other-race M = 34.7%, SD = 5.2%), as well as when hair was
visible (own-race M = 50.1%, SD = 9.9%; other-race M = 33.7%, SD = 6.9%), t
(103) = 14.25, p < .001, d = 1.40. Therefore, the other-race effect occurred with face
cues alone, as expected if it reflects differences in face expertise.

Accuracy was significantly greater for own-race faces shown with hair (M = 50.1%,
SD = 9.9%), than with hair masked (M = 47.0%, SD = 9.3%), t (103) = 4.28, p < .001,
d = .42. In contrast, there was no significant difference in accuracy for other-race faces
shownwith hair (M = 33.7%, SD = 6.9%) andwith hair masked (M = 34.7%, SD = 5.2%),
t (103) = !1.60, p = .113, d = !0.16. Therefore, participants were able to use hair cues
for own-race, but not other-race, faces.

Asian participants
Therewas a significantmain effect of face race,F (1, 53) = 27.01,p < .001,g2

p = .34,with
greater accuracy for own-race faces (M = 54.8%, SD = 12.6%) than other-race faces
(M = 46.0%, SD = 8.2%). There was no significant main effect of hair, F (1,53) = 3.64,
p = .062, g2

p = .064, and no interaction, F (1, 53) = 1.61, p = .210, g2
p = .03.

Asian American participants
Therewas a significantmain effect of face race,F (1, 51) = 14.08,p < .001,g2

p = .22,with
significantly lower accuracy for own-race (M = 40.4%, SD = 10.7%), than other-race faces
(M = 47.5%, SD = 11.0%). There was no significant main effect of hair, F (1, 51) = .02,
p = .890, g2

p < .01, and no interaction, F (1,51) = .22, p = .645, g2
p = .01.

In summary, both Caucasian and Asian participants categorized own-race faces by
national origin significantly better than other-race faces, demonstrating an other-race
effect. However, as expected, Asian American participants did not show the same
effect. Rather, they categorized other-race faces significantly better than own-race
faces, demonstrating a reversal of the other-race effect. This result provides strong
support for a link between experience and performance, as expected if the other-
race effect results from differences in perceptual expertise. Importantly, the race
effects were not dependent on the presence of hair cues, although Caucasian
participants were able to use hair cues to improve performance for own-race faces.
Therefore, the results cannot be attributed simply to greater familiarity with own-
race than other-race hairstyles.

Accuracy compared to chance
One-sample t-tests were used to determine whether accuracy (per cent correct) was
greater than chance (33.3%) for each participant group, face race, and hair condition
(Table 2). In all cases, performance was significantly above chance, except for Caucasian
participants categorizing other-race faces with hair visible.
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Confidence
A two-way RM ANOVA was conducted on confidence ratings, with participant group
(Caucasian, Asian, AsianAmerican) as a between-participants variable, and face race (own-
race, other-race) as a within-participants variable. The means and standard errors for all
conditions are shown in Figure 3.

There was a significant main effect of face race, F (1, 207) = 185.77, p < .001,
g2
p = .47. There was no significant main effect of participant group, F (2, 207) = 0.70,

p = .500, g2
p < .01. The interaction effect between face race and participant group was

also significant, F (1, 207) = 37.07, p < .001, g2
p = .26. Inspection of Figure 3 suggests

that confidence was lower for other-race faces than own-race faces for all groups, but that
this difference was larger in the Asian and Asian American groups than the Caucasian
group.

Table 2. Mean accuracy for categorizing own-race and other-race faces shown with hair and hair
masked compared to chance

Race and hair t (df) p d 95% CI

Caucasian
Own-race hair 17.23 (103) <.001 1.69 [14.9, 18.7]
Own-race hair masked 15.11 (103) <.001 1.48 [11.9, 15.5]
Other-race hair 0.62 (103) .536 .06 [!0.92, 1.75]
Other-race hair masked 2.85 (103) .005 .28 [0.4, 2.4]

Asian
Own-race hair 12.29 (53) <.001 1.67 [19.0, 26.4]
Own-race hair masked 11.76 (53) <.001 1.6 [16.9, 23.8]
Other-race hair 10.37 (53) <.001 1.41 [10.5, 15.6]
Other-race hair masked 10.20 (53) <.001 1.39 [10.0, 14.8]

Asian American
Own-race hair 4.13 (51) <.001 .57 [3.6, 10.4]
Own-race hair masked 5.21 (51) <.001 .72 [4.4, 10.0]
Other-race hair 8.94 (51) <.001 1.24 [11.2, 17.6]
Other-race hair masked 8.65 (51) <.001 1.20 [10.7, 17.2]
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Figure 3. Mean self-reported confidence for categorizing own-race and other-race faces by national

origin for each participant group. Error bars show "1 SEM. ***p < .001.
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STUDY 3

We asked Caucasian and Asian participants to sort Caucasian and Asian faces into three
distinct (but unnamed) nations for each race, to determine whether an other-race effect
is still obtained when the labelling component of the task is removed. We also examined
performance on own-race and other-race face recognition, to check that our participants
show the usual other-race effect in face recognition, and to determine whether there is
any correlation between the other-race effects shown in these two different tasks.

Method

Participants
Sixty Caucasian participants were recruited from the University of Western Australia and
either received AU$15 for their participation or course credit. All Caucasian participants
were born and raised in Australia, and had spent <2 years living in a non-Western
country. Sixty-six Asian participants were recruited from the University of Hong Kong
and received course credit for their participation. All Asian participants were born and
raised in China (Hong Kong or mainland), and had spent <2 years living in a non-Asian
country.

Participants who did not complete the sorting task correctly (i.e., placed an unequal
number of face stimuli in the three piles) (N = 1, Asian; N = 6, Caucasian), or did not
complete the CFMTs (N = 1, Caucasian) were excluded. The final group of 118
participants consisted of 53Caucasian participants (20male, 33 female), aged between 17
and 37 years (M = 22.8 years, SD = 5.3 years), and 65 Asian participants (32 male, 33
female), aged between 18 and 26 years (M = 20.7 years, SD = 1.9 years). None of the
Caucasian participants lived in any of the countries in the sorting tasks, in contrast to the
Asian participants, who were all from Hong Kong (China).

Stimuli and materials
The same 180 (90 Asian, 90 Caucasian) face images (hair-masked only), used in Study 2,
were used for the sorting task. The face images were printed on cards, 2 9 2.6 inches in
width and height, respectively, on a grey background, and laminated.

Procedure
Participants completed the national-origins sorting task on a desk in a testing room.
Participants sorted four sets of faces (Caucasian male, Caucasian female, Asian male,
Asian female), with the order counterbalanced across participants. In each set,
participants were presented with 45 face cards (15 from each of 3 nations), which
were shuffled and arranged unsystematically on a large table. The following
instructions were given verbally: ‘These faces belong to three nations. Please group
them together by national origin. Please ensure that you make three groups of 15
faces. You have 5 min to perform this task. I will start the timer when I say begin. I
will advise you when there is 1 min remaining. The timer will sound when the time
has elapsed. Do you have any questions? Please begin’.

After completing the national-origins sorting task, they were asked to complete a
questionnaire using Qualtrics Survey Software (Qualtrics), which asked them what six
nationalities they thought the faces were. Participants were also asked how confident
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they were that they could sort Asian and Caucasian faces by national origin on a 9-point
scale (1 = ‘Not at all’, 9 = ‘Extremely’).

After completing the sorting task, participants completed the Australian and
Chinese CFMTs (McKone et al., 2011; McKone et al., 2012), with order counterbal-
anced across participants. Participants were seated approximately 50 cm in front of a
desktop computer. The CFMT requires participants to learn six male target identities
and then recognize them under increasingly difficult conditions. In phase one, for
each target participants are shown the face in three different views and then
complete three test trials where they are required to identify the target (shown in the
same viewpoints as learning) amongst two distractors. In phase two, the target faces,
again shown with two distractors on each trial, are presented under different lighting
conditions and from different viewpoints. Lastly, in phase three, targets and
distractors are presented with visual noise added to the images.

Finally, participants completed another questionnaire usingQualtrics Survey Software
(Qualtrics), to provide demographic information, including their age, sex, race, ethnic
origin, country of birth, country of their parents’ birth, and time spent living in a country
outside of their birthplace.

Results and discussion

National-origins sorting task
We coded the national origin of all faces and then considered all possible pairs of faces
from the stimulus set. We measured performance using coherence values, calculated as
the proportion of pairs from the same national origin that were correctly placed in the
same category, minus the proportion of pairs from different national origins that were
incorrectly placed in the same category. If all faces of the same national originwere sorted
correctly into the same group, and all faces of different national origins were sorted
correctly into different groups, then the coherence value would equal 1. If the faces were
sorted randomly into groups, by chance, the coherence value would equal 0. A two-way
repeated-measures analysis of variance (RM ANOVA) was conducted on the coherence
values, with participant group (Caucasian, Asian) as a between-participants variable, and
race of face (own-race and other-race) as a within-participant variable. Planned t-tests
were used to follow-up interactions, where appropriate.

The two-way ANOVA yielded significant main effects for face race, F (1, 116) = 91.99,
p < .001, g2

p = .44 and participant group, F (1, 116) = 13.91, p < .001, g2
p = .11, and a

significant interaction between the two, F (1, 116) = 78.94, p < .001, g2
p = .41

(Figure 4).
Caucasian participants showed significantly higher coherence values for own-race

faces than other-race faces, t (52) = 13.06, p < .001, d = 1.81. In contrast, Asian
participants showed no significant difference in coherence values for own-race faces and
other-race faces, t (64) = .51, p = .61, d = !0.06. These results could potentially reflect a
stimulus-set effect. For example, greater variation (e.g., in hair and skin colouring) in the
Caucasian face set may have offset any other-race effect for the Asian participants (and
amplified it for Caucasian participants).

To avoid any such stimulus-set effects, we examined whether there was an other-race
effect for each race of faces separately. Importantly, Caucasian faces were sorted
significantly better by Caucasian than Asian participants, t (116) = 7.67, p < .001,
d = 0.71, and Asian faces were sorted significantly better by Asian than Caucasian
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participants, t (116) = 2.09, p = .038, d = 0.19. These results indicate a genuine other-
race effect for both groups on this perceptual sorting task.

Confidence
The same ANOVA was conducted on confidence ratings. Not surprisingly, participants
were more confident about sorting own-race (M = 5.6, SD = 1.6) than other-race
(M = 3.8, SD = 1.5) faces, F (1, 116) = 110.16, p < .001, g2

p = .49 (Figure 5). There was
no significant main effect of participant group, F (1, 116) = 0.12, p = .73, g2

p < .01, and
no interaction, F (1, 116) = .04, p = .84, g2

p = .0.

Face recognition (CFMT) performance
The same ANOVA was conducted on accuracy (proportion correct) on the CFMTs
(Figure 6). As expected, performance was better for own-race (M = 0.78, SD = 0.11)
than other-race (M = 0.72, SD = 0.11) faces, F (1, 116) = 54.68, p < .001, g2

p = .32,
replicating the well-known other-race effect in face recognition memory. Caucasian
participants (M = 0.78, SD = 0.11) performed better than Asian participants (M = 0.71,
SD = 0.10), F (1, 116) = 13.47, p < .001,g2

p = .10, but therewas no interaction between
participant group and face race, F (1, 116) = 3.03, p = .84, g2

p = .03.

Correlation between the other-race effect on the national-origins sorting task and the
CFMTs
For the sorting task, the other-race effect was calculated by subtracting coherence values
for categorizing other-race faces from their coherence values for categorizing own-race
faces. For the CFMT, the other-race effect was calculated by subtracting accuracy
(proportion correct) for recognition. The size of the other-race effect in the sorting task
was not significantly related to the size of the other-race effect on the CFMT for either
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Caucasian participants, r (51) = !0.08, p = .294 ‘1-tailed’, or Asian participants, r
(63) = .15, p = .123 ‘1-tailed’.

Identifying the three national origins for each race
The sameANOVA as abovewas conducted on participants’ accuracy (proportion correct)
for explicitly identifying the three national origins for each race.

Therewas nomain effect for face race, F (1, 116) = 0.04, p = .85,g2
p = 0.0 (Figure 7).

There was a significant main effect for participant group, F (1,116) = 4.88, p = .03,
g2
p = .04. However, this effect was qualified by an interaction between face race and

participant group, F (1, 116) = 128.17, p < .001, g2
p = .53.

Both Asian, t (64) = 7.64, p < .001, d = 0.96, and Caucasian, t (52) = 9.12, p < .001,
d = 1.26, participants were significantly better at explicitly identifying the national
origins of Asian faces (Chinese, Japanese, Korean), thanCaucasian faces (Danish, German,
Italian).
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Figure 5. Mean self-reported confidence for sorting own-race and other-race faces by national origin

for each participant group. Error bars show "1 SEM. ***p < .001.
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GENERAL DISCUSSION

In Study 1, the most typical faces of China, Japan, South Korea, Denmark, Germany, and
Italy were identified through the typicality ratings task. This task validated a set of face
stimuli that are typical in appearance of these six nations that could be used to examine
participants’ performance for categorizing own-race and other-race faces on the national-
origins task. In Study 2, we found evidence of an other-race effect in the national-origins
categorization task. Caucasian and Asian participants categorized own-race faces by
national origin significantly better than other-race faces. In Study 3, we found evidence of
an other-race effect in the national-origins sorting task. Caucasian and Asian faces were
sorted more accurately by own-race, than other-race participants. Our results are the first
to demonstrate that other-race effects extend to tasks that require participants to
categorize faces by national origin.

An important finding in Study 2 was that in contrast to Asian participants, Asian
American participants, who were either born in the United States of America or had
spent more than 8 years in the United States of America and had extensive other-race
experience, demonstrated a reversal of the other-race effect. This result supports a role
for perceptual expertise. Sangrigoli et al. (2005) reported a similar finding in the
recognition literature with Korean adults who were adopted by Western European
families in childhood. These researchers suggested that social interaction continues to
shape the face processing system, and that being immersed in a predominantly
Caucasian environment with limited own-race experience can reverse the other-race
effect. Our results provide further evidence linking other-race effects with experience
and are consistent with a perceptual expertise account.

It is important to note that we found evidence to suggest that people can categorize
own-race and other-race faces by national origin when hair is masked. This finding
demonstrates that performance cannot be attributed to knowledge of hair appearance for
different nations, but rather reflects differences in ability to discriminate subtle
differences between faces. This finding also raises the question, how are people making
these national-origin judgements? All participants were able to categorize faces with hair
masked above chance level, which suggests that they are using internal face cues to make
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Figure 7. Mean accuracy for identifying the national origins of own-race and other-race faces for each

participant group. Error bars show !1 SEM. ***p < .001.
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these judgements. This result is not surprising, given that internal facial features are used
to learn new faces and communicate social information (Longmore, Liu, & Young, 2015).

Hair did not appear to be an important cue to national origin. Only Caucasian
participants showed any advantage for categorizing faces with hair over faces with hair
masked and only for own-race faces. Neither Asian nor Asian American participants
showed any such advantage for categorizing faces with hair.

The national-origins categorization task required participants to label faces by nation.
This requirement raises the possibility that our task does not tap perceptual expertise and
that poorerperformancewith other-race reflects incorrect labelling. Perhaps, participants
are equally good at detecting subtle differences between faces of different nationalities,
but incorrectly allocate the groups to countries. To address this possibility, we examined
the proportion of faces of the same nation thatwere given the same label, regardless of the
correctness of that label. This coherence analysis (presented in Appendix S1) revealed the
same pattern of results as the accuracy analysis presented above, with a significant other-
race effect for Caucasian and Asian participants (own-race faces better grouped by
national origin than other-race faces) and a reversal of the other-race effect for Asian
American participants. Therefore, although our national-origins categorization task
requires participants to label the faces, we believe that it taps differences in perceptual
expertise with own-race and other-race faces.

To more directly rule out non-perceptual, knowledge-based accounts, in Study 3, we
removed the labelling component of thenational-origins categorization task and still found
evidence of an other-race effect. Caucasian participants sorted own-race faces by national
origin significantly better than other-race faces, demonstrating an other-race effect. Asian
participants did not show the same effect, demonstrating similar performance for sorting
own-race and other-race faces. This result suggests that Caucasian faces may be easier to
sort (e.g., due to hair colour cues), which may ameliorate the other-race effect for Asian
participants. Importantly, however, both Asian and Caucasian faces were sorted by
national originbetter bypeopleof the samerace thanbypeopleof another race.Therefore,
we suggest that the other-race effect in Study 2 was most likely attributed to perceptual
expertise, and not simply the result of incorrect labelling.

Not surprisingly, all groupsweremore confident in their ability to categorize own-race
than other-race faces. These results mirror findings that people are more confident that
they can discriminate own-race faces than other-race faces (Corenblum&Meissner, 2006;
Meissner et al., 2013). It is important to note, however, that although Asian American
participants’ confidence in their ability to categorize other-race faces was lower than for
own-race faces, their accuracy for categorizing other-race faces was higher than for own-
race faces. This result suggests that they are not aware of their other-race face expertise,
and indicates that confidence need not match accuracy, as is well known from the
eyewitness literature (Sporer, Penrod, Read, & Cutler, 1995).

Caucasian andAsian participants also demonstrated the classic other-race effect in face
recognition, which has been consistently shown in the literature (Meissner & Brigham,
2001). We did not find a correlation between the size of the other-race effect found in the
CFMTs and national-origins sorting task. This dissociation might reflect the very different
demands of the two tasks, with the CFMTs focusing on learning and memory, in contrast
to the sorting task, which relies on perceptual discrimination.

All participants were more accurate at explicitly identifying the three national origins
used forAsian faces in Study 3.Note, however, that theAsian andCaucasian faces selected
for this task were all from East Asia and Europe, respectively, and there are only eight
countries in East Asia compared to 27 countries in Europe. This may have made it more
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difficult for people to identify the national origin of Caucasian faces. Moreover, we did not
tell participants the geographical origin of faces, further increasing the possible number of
Caucasian countries and potentially reducing accuracy of identifying the three target
nations.

Together, the results demonstrate a new other-race effect that cannot be attributed to
non-perceptual factors and provide support for the perceptual expertise account of other-
race effects (Lebrecht et al., 2009; Rhodes et al., 1989; Tanaka & Pierce, 2009; Tanaka
et al., 2013), which argue that face expertise is shaped through experience (Lee et al.,
2011; Rhodes et al., 2006; Rossion & Michel, 2011; Telzer et al., 2013). We have not
directly tested social cognitive theories of other-race effects, which argue that people are
not motivated to attend to and discriminate other-race faces, which consequently impairs
their ability to recognize them (Rodin, 1987). However, Asian Americans’ higher accuracy
for categorizing other-race faces suggests that people can be motivated to attend to and
learn how to discriminate other-race faces (see also Wan et al., 2015).

A considerable strength of the present studies was the use of faces that were deemed
typical of their nation by individuals from those nations. Indeed, we selected nations that
were deemed likely to include faces that look typical for those nations. Thus, our results
may not generalize to faces from all nations, particularly those that have been populated
largely by immigration (either current or historic) from diverse parts of the world.
Nevertheless, they demonstrate that when visually distinct populations do exist, people
can categorize the national origins of own-race faces better than those of other-race faces,
thus extending other-race effects to this new domain.

We have shown an advantage for categorizing faces within one’s own race. An
interesting extension would be to see whether people are better at categorizing
own-race faces of their own nationality. One previous study has examined a related
question. Coetzee, Greeff, Barrett, and Henzi (2009) asked black South Africans from
several different ethnic groups to categorize black faces from two ethnic groups
(Pedi, Tswana) by ethnic group. Accuracy for categorizing own-ethnicity faces was
no better than chance. However, it is not clear that the faces of Pedi and Tswana
people are visually distinct, because they are part of the same larger Sotho ethnic
group, and they are geographically located in close proximity to each other and are
highly intermixed (Hitzeroth, 1986). We have identified typical faces of six nations
in Study 1, which are visually distinct from each other and could be used to
examine own-nation face expertise through a national-origins task.

The present results add to the current literature on other-race effects in face
perception, which have been shown in recognitionmemory (Meissner & Brigham, 2001),
age estimation (Dehon & Br!edart, 2001), sex discrimination (O’Toole, Peterson, &
Deffenbacher, 1996), gaze direction (Collova et al., 2017; Pavan, Dalmaso, Galfano, &
Castelli, 2011), andmaking inferences about a persons’ mental state (Adams et al., 2010).
The present results demonstrate a new other-race effect, through a categorization task
requiring subtle discrimination of faces fromdifferent nations. They also demonstrate that
the effect is closely linked to experience with other-race faces and can be reversed with
extensive other-race experience, consistent with the perceptual expertise account.
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