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The other race effect (ORE) is the phenomenon where people better recognise 

faces of their own race, as opposed to faces of other less familiar races. In this 

study the reliability and validity of the ORE was examined with two different 

measures of face perception. A total of 52 participants completed both measures, 

28 of whom had previously been diagnosed as dyslexic. The two measures were 

the Cambridge Face Memory Test – Caucasian Asian (CFMT-CA), based on the 

Cambridge Face Memory Test, and the Other Race Caucasian Asian (ORCA), a 

task specifically designed for this study. Both tasks used a forced-choice paradigm 

to measure face recognition for Asian and European faces. The ORE measurement 

is the difference in performance on Asian vs. European faces. The results showed 

that both tasks were reliable measurements of face perception, but only CFMT-

CA measured the ORE reliably. Validity of the tasks was also assessed with a 

measure of interracial contact and only the CFMT-CA correlated with interracial 

contact. This study illustrates the importance of having a reliable measurement of 

the ORE itself rather than just of face recognition. It also highlights the possible 

dangers of using unknown and untested tasks and stimuli to measure the ORE. 
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The other race effect (ORE) refers to the phenomenon of people having better recognition of 

human faces that are of the same race as they are, as opposed to faces of other less familiar 

races (McKone et al., 2012). In this study, the term race is used to refer broadly to origin or 

skin colour, such as Asian and European or black and white. The ORE, alternatively known as 

the other race or own race bias (ORB) or cross race effect (CRE), has been the subject of 

study for a number of years (see Meissner & Brigham, 2001 or Hugenberg, Young, Bernstein 

& Sacco, 2010 for a review). 

Early studies of the ORE were fueled by interest in eyewitness testimony (Brigham & 

Barkowitz, 1978; Platz & Hosch, 1988), or more specifically, the accuracy of eyewitness 

testimonies when it comes to cross racial identification. In their review, Meissner and 

Brigham (2001) consider the case of the “Quincy Five“, in which five black men were found 

guilty of murder based only on the eyewitness testimony of five white witnesses. However, 

the “Quincy Five“ were later exonerated when physical evidence led to the conviction of 

other suspects. In a chapter on the influence of race on eyewitness memory Brigham et al. 

discuss the impact race has on memory (Brigham, Bennett, Meissner & Mitchell, 2007). Their 

conclusion is that since memory is worse for faces of other races, investigators must follow a 

set of rules to minimise the effect of the ORE on eyewitness memory. Their findings illustrate 

the potential impact of the ORE in the real-world, in particular in the criminal justice system.  

The ORE has been established in a number of studies. An earlier meta-analysis by 

Bothwell, Brigham and Malpass (1989) aggregated data from 14 studies and reported that a 

group-level ORE was observed in 79% of the samples they reviewed. Since then multiple 

studies have found a statistically significant group-level ORE (Hancock & Rhodes, 2008; 

Walker & Hewstone, 2006; Zhao, Hayward & Bülthoff, 2014; McKone et al., 2012; Mckone 

et al., 2011; Croydon, Pimperton, Ewing, Duchaine & Pellicano, 2014). The presence of the 

ORE at the group level is thus well established in the literature. 
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The ORE has been observed irrespective of the race of participants. In a meta-analysis, 

Anthony, Copper and Mullen (1992) aggregated data from 15 studies that examined the ORE 

for both black and white participants. It should be noted that those studies were largely based 

on American samples and thus not representative for all black individuals. Overall, they found 

the ORE amongst both white and black participants. That is, the white participants were on 

average better at recognising white faces than black faces and vice versa for the black 

participants. The white participants exhibited a larger effect than the black participants, but 

the difference was not significant. Similarly, in their meta-analysis, Bothwell et al. (1989) also 

reported finding the ORE for both white and black participants. In a more recent study, 

McKone et al. (2012) were testing an Asian version of the Cambridge Face Memory Test (a 

forced-choice memory task) and comparing it with the original version. Using both Asian and 

European participants, they found a highly significant ORE amongst both.  

  

The Proposed Mechanism Behind the Other Race Effect 

Several hypotheses have been proposed to explain the ORE. The earliest hypothesis 

attributed it to either physiognomic variability or racial attitudes. The former proposed that 

races differ in the variability of their physiognomy (Meissner & Brigham, 2001). This would 

imply that faces belonging to certain racial groups are inherently easier to memorise than 

faces in the other groups. However, research has indicated that there are no notable 

differences in physiognomic variability between races (Goldstein, 1979). In addition, the ORE 

exhibits a cross-over effect (Anthony, Copper & Mullen, 1992), in the sense that race A 

recognises race A easily but has trouble with race B and vice versa for race B. This makes the 

hypothesis unlikely. 

The explanation of racial attitudes being behind the ORE refers to a supposed inverse 

relationship between racially prejudiced attitudes and motivation to differentiate faces of other 
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races (Meissner & Brigham, 2001). Thus, people who exhibit more racial prejudice should be 

less motivated to differentiate the faces of other races, leading to a group level ORE. This 

view has fallen out of favour as research has not shown racial attitudes to be related to facial 

recognition accuracy for other race faces (Slone, Brigham & Meissner, 2000). 

In recent years, hypotheses centred on interracial contact and perceptual learning have 

become increasingly popular as potential explanations underlying the ORE (Meissner & 

Brigham, 2001). The first assumes that there is a causal relationship between the ORE and the 

amount of contact individuals have had with people of other races, so that increased contact 

reduces the magnitude of the ORE (Meissner & Brigham, 2001; Tanaka & Pierce, 2009). 

Research has indeed shown that increased interracial contact reduces the ORE (Chiroro & 

Valentine, 1995; Hancock & Rhodes, 2008).  

The reason why increased interracial contact decreases the ORE is generally assumed 

to be due to perceptual learning (Meissner & Brigham, 2001).As defined by Goldstone (1998) 

perceptual learning involves “... relatively long-lasting changes to an organism‘s perceptual 

system that improve its ability to respond to its environment and are caused by this 

environment“. If put into the context of vision, the more we view something the better we 

become at recognising it. It then follows that repeated visual exposure to faces should increase 

our expertise in recognising and differentiating between faces. It has been pointed out though, 

that faces are somewhat special because practically everyone is an expert at recognising faces 

(Tarr & Cheng, 2003). However, not all faces are exactly alike and there are differences in the 

physiognomic characteristics of different races (Salah, Alyüz & Akarun, 2008). The ORE 

could therefore stem from different diagnostic visual characteristics of different races, as 

people would be experts at recognising faces from their own race faces but not the faces of 

other races. If that is true, then increased contact or exposure to other races should reduce the 

magnitude of the ORE. Research has indicated that this is the case, although mere exposure 
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appears to be insufficient; the type of visual experience also matters. Lebrecht, Pierce, Tarr 

and Tanaka (2009) showed that by training white participants in individuating black faces, the 

magnitude of the ORE was reduced. In the individuation training participants learned to 

discriminate between different black faces. This reduction in ORE was not found if the white 

participants were only trained to categorise the same black faces as black or not. In a separate 

study McGugin, Tanaka, Lebrecht, Tarr and Gauthier (2010) also found that training in 

individuating other race faces reduced the magnitude of the ORE. In addition they ruled out 

that the reduction was due to raw exposure, by providing participants with an equal amount of 

non-individuating training with faces of another race.  

The leading view on the underlying cause for the ORE is thus that people generally 

have less experience with people of other races and therefore have less experience with using 

the facial features of other races to individuate them. This lack of visual expertise for faces of 

other races translates to more difficulty recognising them as opposed to faces of their own 

race. Given that the ORE is essentially a comparison of two sets of stimuli, one in which 

people are experts (own race) and one in which people are not experts (other race), it can be 

used as a measure of within-category visual expertise.  

 

Measuring the Other Race Effect  

There are no standardised tests or stimuli used to measure the ORE. The choice of 

measurement is therefore left up to each individual researcher. Various tests and stimuli have 

been used in the literature (Hancock & Rhodes, 2008; Walker & Hewstone, 2006; Chiror & 

Valentine, 1995; Slone et al., 2000). However, the ORE is most often measured with an old-

new forced-choice memory task (Meissner & Brigham, 2001; Brigham et al., 2007). In this 

paradigm, a participant has to memorise a target face and then recognise it amongst novel 
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faces. The ORE is then calculated by subtracting the performance for other race faces from 

the performance for own race faces.  

A robust test of facial recognition that is becoming increasingly popular to measure 

the ORE (McKone et al., 2012) is the Cambridge Face Memory Test (CFMT) paradigm 

originally developed by Brad Duchaine and Ken Nakayama (Duchaine & Nakayama, 2006). 

The CFMT is an old-new forced-choice memory task, wherein participants are introduced to 

six target faces. They must then identify the target amongst two novel non-target faces (three 

alternative forced choice; 3AFC). The original version of CFMT used faces of men of 

European-ancestry in their 20s and early 30s with neutral expressions, identical poses and 

under identical lighting conditions. Extraneous information that could help identify the target 

such as hair and skin blemishes was removed. The CFMT has proven to be a valid measure of 

face recognition ability (Duchaine & Nakayama, 2006). 

 Other researchers have noted the robustness of the CFMT and used the same format 

with new stimuli. Croydon et al. (2014) developed a version of the CFMT intended for 

children and found it to be “... a valid and reliable tool for assessing face recognition in 

middle childhood.” McKone et al. (2011) developed a version of the CFMT using Australian 

faces. They also found the Australian version to be both a valid and reliable test of face 

recognition. Another version of the CFMT was developed by McKone et al. (2012) using 

Chinese faces. In their experiments with this version they found it to be highly reliable and 

noted that when used with other versions of the CFMT, a highly significant ORE was found at 

the group level. Furthermore, McKone et al. (2012) also stated that given the theoretical 

validity of the CFMT as a test of facial memory it is well suited to investigate the ORE. Thus 

the CFMT format appears to be a robust method of measuring face recognition and by 

extension a good measure of the ORE. 
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However, the ORE is measured as a difference score, which requires a comparison of 

performance. Thus it may not be enough that the measures of face recognition alone are 

reliable. The difference score is not necessarily reliable even though both the original scores 

are; in fact difference scores tend to be less reliable than the original scores (Overall, 1989). 

The reason for that lies in how reliability for difference scores is calculated; it is a function of 

both the reliability of the original scores and the correlation between the original scores 

(Peter, Churchill & Brown, 1993). If the reliability of the original scores is low, the reliability 

of the difference score will also be low and the higher the correlation between the original 

scores is, the lower the reliability of the difference score is. Thus, knowing whether the ORE 

score itself is reliable is also of importance. A reliable ORE, i.e. stable at the individual level 

as opposed to only at the group level where it is commonly found, is a prerequisite for 

studying individual differences regarding ORE and related correlations. The reliability of the 

ORE score is seldom reported, in fact Slone et al. (2000) state that theirs is the first published 

study to assess the reliability of the ORE score. They noted that the ORE itself was reliable 

across two testing sessions, although the reliability was significantly lower (r = 0.21) than that 

of the original scores. 

 

Goal of the Study 

In this study, the ORE was used to estimate the visual expertise of dyslexic and non-

dyslexic participants. The overarching aim of the study was to find out whether dyslexic 

participants had impaired visual expertise compared with non-dyslexic participants, indicated 

by a reduced ORE in dyslexic participants compared with that of non-dyslexic ones. This 

could suggest that a part of the problem dyslexic readers’ face in regard to reading may be 

related to impaired visual expertise. This study was conducted in collaboration with Kristján 
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Helgi Hjartarson, for a detailed account of the potential relationship between dyslexia and 

visual expertise, refer to the thesis by Hjartarson (2017). 

 The objective of this particular part of the study was to estimate the reliability and 

validity of the ORE measurements. Since the ORE was used as a measure of visual expertise, 

it is imperative that the measurements of ORE used are both valid and reliable. Furthermore, 

given that two measures were used to estimate the ORE, it was also an opportunity to 

compare the measures and to study their relation. This is particularly interesting given that 

researchers have used various measures to estimate the ORE in the past and so far no superior 

method has been established. 

The research questions of this work are thus: Is the ORE robustly found at the group 

level (i.e. when you look at the group as a whole)? Is it stable (i.e. reliable) on an individual 

level? Will our two independent measures (the CFMT-CA and ORCA) of the ORE measure 

the same construct? The answer to these question are bound to be of interest to anyone who 

intends to work with individual differences in ORE and wishes to compare or relate them to 

individual differences in other variables. 

 

Method 

 In this study we used three measures. The first was a questionnaire used to measure 

the participant´s contact with individuals of other races. The other two were visual tasks used 

to measure face recognition for both Asian and European faces. 

 

Participants 

Participants were 52 in total, 28 had previously been diagnosed with dyslexia and the 

other 24 reported not being dyslexic. Dyslexic and non-dyslexic participants were matched 

into pairs based on their age (+/- five years), education (level of school or university 
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education) and gender. Of the 52 participants, 24 from each group were paired together and 4 

dyslexic participants were unpaired. The mean age of the participants was 30 years and the 

age span was from 18 to 64 years. Thirty-three (63%) of the participants were women. 

All participants were volunteers and did not receive direct payment for participating. 

However, a lottery was conducted in which 10% of the participants won gift cards, each of 

which was worth 10.000 kr. 

 

Test Materials 

A total of four questionnaires, a questionnaire about reading (ARHQ), two ADHD 

questionnaires and the Other Race Contact Questionnaire (ORCQ) were used. In addition, two 

visual tasks, a digit span memory task and two reading tasks (IS-FORM and IS-PSEUDO) 

were used. For the present analysis, only the visual tasks and one of the questionnaires (the 

ORCQ) were used. To see a description of the other test materials please see the thesis by 

Hjartarson (2017). In both visual tasks, participants were seated without head restraints 

approximately 57 cm from the computer monitor. The stimuli were presented on a 21.5-inch 

Dell LCD monitor (60 Hz refresh rate) using PsychoPy, an open-source application written in 

Python (Peirce, 2007). 

 

ORCQ 

The Other Race Contact Questionnaire measures the amount of contact participants 

have had with both European and Asian individuals. The ORCQ was used to control for the 

effects of potentially unequal other race contact amongst the participants. The list is 

composed of 21 questions, 10 for contact with Europeans, 10 for contact with Asians and one 

question about the race of the participant. The ORCQ was based on other race contact 
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questionnaires found in studies by Hancock & Rhodes (2008), Walker & Hewstone (2006), 

and a revised form of the Walker & Hewstone questionnaire used by Zhao et al. (2014).  

The ORCQ included questions like “I know a lot of people of Asian/European origin“, 

“I have many friends of Asian/European origin” and “I am often a guest at the homes of 

people of Asian/European origin.” Each question was answered on a 1-5 Likert scale with 

answers ranging from “Does not apply at all” to “Applies very well.” A full list of the 

questions (in Icelandic, as administered) can be found in Appendix 1. 

 

CFMT-CA 

The first visual task, modelled after the Cambridge Face Memory Test, was a 

combination of two previously used tasks. It combined the CFMT-Australian (McKone et al., 

2011) and CFMT-Chinese (McKone et al., 2012) and we would like to extend our thanks to 

the authors for allowing us to use them. We will refer to this task as CFMT-CA (Cambridge 

Face Memory Test – Caucasian Asian). The combined version had a total of 12 target faces 

(six Asian and six European) as opposed to the standard CFMT paradigm of six target faces. 

The standard CFTM paradigm has four phases, practice, learning, novel and noise but 

the CFMT-CA only used the first three. The noise phase was not used due to unequal levels of 

Gaussian noise in test items across the Australian and Chinese versions. This would likely 

affect the results by making one set of faces inherently more difficult to recognise than the 

other which would then be confounded with the effect of race. Participants wore headphones 

and instructions for the CFMT-CA were recorded and played automatically as participants 

performed the task. This was done because half the participants were dyslexic and would thus 

be at a disadvantage if instructions were on a written format. For a flow chart representation 

of the steps of the CFMT-CA, see Figure 1. 
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In the practice phase, participants could practise the task on cartoon faces. The practice 

phase was repeated until the participant got all trials correct. In the learning phase, they had to 

memorise 12 faces, six Asian and six European. The order of the faces was randomized before 

the experiment, and this order was then kept fixed across participants, however neither Asian 

nor European faces could appear more than twice in succession. The order was kept fixed to 

minimise individual differences due to order. Each of the 12 faces was presented three times, 

for three seconds at a time. The first presentation showed the left side of the face, the second a 

Figure 1. Flowchart showing the steps of the CFMT-CA. Cartoon faces are used here to 

minimise public exposure of the faces used in the experiment. In the experiment, the 

review image consisted of 12 unique faces, not copies of the same face as shown here. 

Images in the novel phase differed from the images in the learning phase and review.  In 

the actual experiment, facial hair was not added, but the target face was unlike the 

image studied in the learning phase due do differences in the pose of the individuals on 

the image, lighting or both. 
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frontal view and the final, the right side. The inter-stimulus interval (ISI) was 0.5 seconds. 

After the presentation from all three viewpoints, three faces were shown side by side. One 

was identical to one of the 12 learning phase faces, hereafter referred to as the target face. The 

other two faces were of people whom the participant had not seen before; these are referred to 

as foils. The foils were of the same race as the target face. The participant’s task was to 

identify and select the target face amongst the foils (three-alternative forced choice, 3AFC). 

The faces stayed onscreen until the participant pressed the number key (1, 2 or 3) 

corresponding to the number under the face they wished to choose. The participant had to 

identify the target face in this way two more times, from different viewpoints, before the next 

target face was presented and the process repeated. The learning phase had a total of 36 

(3x12) trials. 

In the novel phase, participants reviewed all 12 faces memorised in the learning phase, 

which were presented simultaneously in three rows with four columns. The review lasted for 

40 seconds. This was followed by 60 novel phase trials, 30 with Asian faces and 30 with 

European. Again, the order of the faces was randomised beforehand but kept fixed across 

participants. In each novel phase trial, three faces were shown. Only one of the faces was a 

target while the other two were foils of the same race as the target. The images of the target 

face were never identical to the images in the learning phase or the review screen. The images 

differed slightly from those in the previous phases in the pose of the individuals on the image, 

lighting or both. 

All images in particular phases of the CFMT-CA were scaled and resized to be equal 

in resolution and size. During the practice and learning phases, each face subtended roughly 

5.0° in height and was presented on a 5.5° x 6.0° (w, h) black background on a white screen. 

In the recognition trials of the practice, learning and novel phases, each face subtended 4.5° in 

height, presented on a 12.8° x 6.4° black background superimposed on a white screen. In the 
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review image of the novel phase, each face subtended 4.5° in height and was presented on an 

18.0° x 16.0° black background superimposed on a white screen. 

 

ORCA 

 The second visual task will be referred to as the Other Race Caucasian Asian task or 

ORCA. The original stimuli for this task, kindly provided by Jim Tanaka, were 112 greyscale 

images of male faces of Caucasian and Chinese origin. They were then further processed for 

the current task. In ORCA, the faces were seen through an oval window with blurred edges 

which restricted the view of the face from the upper forehead to the lower chin, removing all 

extraneous information like clothing or hair. In addition, the luminance of the faces was 

equalised across all images (Willenbockel et al., 2010). All faces were shown from a frontal 

Figure 2. Flowchart showing the steps of ORCA. Cartoon faces are used here to minimise 

public exposure of the faces used in the experiment. In the actual experiment, all faces were 

shown from a frontal viewpoint. 
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viewpoint. For a flow chart representation of the steps of the ORCA, see Figure 2. 

The ORCA was split into 28 blocks, half of which consisted of European faces and the 

other half Asian faces. The order in which blocks were presented was randomised beforehand 

with the constraint that neither Asian nor European blocks could appear more than twice in 

succession; this order was kept fixed across participants. After every seven blocks there was a 

short pause for at least one minute where participants could relax and take a break from the 

task. Audio recorded instructions were automatically played as participants went through the 

task. Before the first test round, participants practiced the task in two practice rounds, using 

one for Caucasian and the other for Asian faces.  

Each block of the ORCA had a memorisation phase and an identification phase. In the 

memorisation phase, participants had to memorise either four European faces or four Asian 

faces. The four faces were presented sequentially for 2 seconds each with an ISI of 0.25 

seconds. The order of the faces was randomised beforehand but kept fixed across participants. 

The identification phase began once the memorisation phase had concluded. In each of 

four trials of the identification phase, two faces were presented side by side, one of which was 

one of the four faces previously memorised in that block and the other was a novel face. 

Participants were instructed to select the face that they had previously memorised (two 

alternative forced choice, 2AFC). Faces stayed onscreen until either the left (for choosing the 

face on the left) or right (for choosing the face on the right) arrow key was pressed. The 

identification phase of each block was concluded after four 2AFC trials, one for each face 

memorised in that block. The ORCA had a total of 112 (4x28) trials, of which half were for 

Caucasian faces and half were for Asian faces. 

The faces were presented on a black background. The faces in the memorisation phase 

subtended 9.0° in height whereas the faces in the identification phase subtended 4.6° in 

height. 
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Procedure 

The study was approved by the Icelandic Science Review Board and the Icelandic 

Data Protection Authority. The study took place in the Icelandic Vision Lab at the University 

of Iceland. The lab was quiet and well-lit.  

 Participants were shown to a seat beside a computer. They gave their informed consent 

in written format. Participants were then asked if they had been diagnosed with any of several 

disorders, including dyslexia and attention deficit hyperactivity disorder (ADHD). The 

participants filled out the ARHQ and the two ADHD questionnaires. Questionnaires were 

presented in a computerised format. Participants then performed the CFMT-CA on the 

computer. Beforehand a brief explanation of the task was given and participants were 

instructed to keep their chin roughly perpendicular to the edge of the table on which the 

computer monitor rested. Next, the computerised ORCA task began after a brief explanation. 

Once it had concluded, the digit span task was explained and presented to the participants. 

Following that, the IS-FORM and IS-PSEUDO reading tests were administered. Finally, 

participants filled out the ORCQ. 

 

Statistical Analysis 

To measure the stability of individual ORE both the CFMT-CA and the ORCA were 

split into two halves and the correlation between halves calculated. The CFMT-CA used a 

simple split, one half was composed of all even numbered runs and the other of odd numbered 

runs.  

The ORCA was split in a more complex manner due to the block design of the task. 

As noted above, the task was split into 28 blocks, 14 Asian and 14 European, and in each 

block there were four trials. There could never be more than two Asian or European blocks in 

succession. If the ORCA were to be split into odd and even halves, the odd trials would 
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always precede the even trials within each block, which may call forth primacy and recency 

effects. Instead the ORCA was split into two parts. Part A included odd numbered trials from 

odd numbered blocks for each race (i.e. counting odd and even blocks for each race 

separately) and even numbered trials from even numbered blocks for each race. Part B 

included even numbered trials from odd numbered blocks for each race and odd numbered 

trials from even numbered blocks for each race. See Figure 3 for a visual representation of 

how the ORCA was split into parts A and B. 

 

 

 

Difference scores tend to be less reliable than the scores they measure the difference 

for (Overall, 1989). As the ORE is a difference score, a second method of estimating its 

Figure 3. Splitting of the ORCA test into parts A and B. 
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reliability was also used. The formula described by Irwin (1966) to estimate reliability of 

difference scores was used. The formula is  

      
[         ]    

     
   

where       is the reliability of the difference score,    is the reliability coefficient of the first 

subtest,    is the reliability coefficient of the second subtest and     is the correlation between 

the subtests. 

 

Results 

In this section we assess the reliability of both the CFMT-CA and ORCA tasks, and 

the ORE measurement derived from both tasks. Following that, we examine the ORE for 

dyslexic and non-dyslexic participants. Finally, an assessment of the validity of the ORE 

measurements for both tasks is carried out. 

 

CFMT-CA 

The Cronbach‘s alpha reliability estimates for the CFMT-CA task can be seen in Table 

1. Reliability for the categories, all faces (regardless of race) and European faces is above 0.7, 

which is considered satisfactory for non-clinical applications (Bland & Altman, 1997). 

Reliability for Asian faces was below the 0.7 and thus not satisfactory.  

 

Table 1. Reliability of the CFMT-CA task and its subtests. 

 Cronbach‘s alpha 

CFMT-CA all faces 0.784 

CFMT-CA European faces 0.758 

CFMT-CA Asian faces 0.668 
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The group level other race effect (ORE) as measured by CFMT-CA (proportion 

correct for European faces minus proportion correct for Asian faces) was 11.5 percentage 

points. A paired samples t-test comparing performance for Caucasian and Asian faces 

suggested that this effect was statistically significant from zero, t (51) = 8.4, p < 0.001. 

Cohen‘s d for the difference was 1.17, which is a large effect size. 

In order to estimate the reliability of the ORE for the CFMT-CA, difference scores 

were calculated separately for odd (proportion correct for odd numbered European faces 

minus proportion correct for odd numbered Asian faces) and even (proportion correct for even 

numbered European faces minus proportion correct for even numbered Asian faces) trials of 

the CFMT-CA. When looking at odd and even trials, the other race effect was 9.7 percentage 

points for odd trials (paired samples t-test, t(51) = 5.7, p < 0.001) and 13.2 percentage points 

for even trials (paired samples t-test, t(51) = 7.9, p < 0.001); both were statistically significant. 

The correlation between the ORE measured by the odd and even trials was r(50) = 

0.32, p = 0.020. This suggests that there is only a moderate relationship in individual 

performance across the two halves even though a strong ORE is found in both halves and the 

overall CFMT-CA task itself is reliable (Table 1). The adjusted reliability estimate using the 

formula  

      
[         ]    

     
  

gives a higher reliability estimate of 0.55 for the ORE. This formula takes into account the 

correlation between the original scores, which was r(50) = 0.36, p = 0.009. Thus, when the 

correlation between the performance on Asian and European faces is taken into account, the 

ORE measurement of the CFMT-CA is considerably more reliable. 
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ORCA 

The Cronbach‘s alpha reliability estimates for the ORCA task can be seen in Table 2. 

Reliability was above 0.7 in all categories and thus satisfactory. 

 

Table 2. Reliability of the ORCA task and its subtests. 

 Cronbach‘s alpha 

ORCA all faces 0.880 

ORCA European faces 0.769 

ORCA Asian faces 0.795 

 

The other race effect as measured by ORCA (proportion correct for European faces 

minus proportion correct for Asian faces) was 6.9 percentage points, paired samples t-test t 

(51) = 7.3, p < 0.001. Cohen‘s d for the difference was 1.01, which is a large effect size. 

In order to estimate the reliability of the ORE, difference scores (proportion correct for 

European faces minus proportion correct for Asian faces) were calculated separately for the A 

and B parts of the ORCA task (see Method – Statistical Analysis above to see how trials were 

split into parts A and B). The other race effect was 4.0 percentage points for part A (paired 

samples t-test, t (51) = 2.9, p = 0.006) and 9.9 percentage points for part B (paired samples t-

test, t (51) = 7.8, p < 0.001), both were thus statistically significant. 

The correlation between the ORE measured in part A and B was r(50) = 0.03 and non-

significant (p = 0.812). Therefore, there is no relationship in individual performance across 

the two parts, despite the ORE that is found in both halves and the fact that the ORCA task 

itself is reliable. The adjusted reliability estimate using the formula  

      
[         ]    

     
  

gives the reliability estimate of -0.17 for the ORE. The correlation between the original scores 

was r(50) = 0.81, p < 0.001. Thus, when the correlation between Asian and European faces is 
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taken into account, the ORE measured by ORCA is still not reliable. This is because 

performance on Asian and European faces was highly correlated, which indicates that they 

were measuring face perception in general rather than face perception of a specific race. 

 Several participants commented that the ORCA was difficult; in addition, the ORCA 

was run after the CFMT-CA. This led us to wonder whether fatigue could have influenced 

performance on the ORCA, despite the breaks during the task. Fatigue would present itself as 

deterioration in performance over time, but as can be seen in Figure 4 performance did not 

seem to deteriorate, although the variance did increase. The correlation between trial number 

and proportion correct was non-significant (r(110) = -0.13, p = 0.189). 

 

 

ORCQ 

The mean score for contact with European individuals is 48.6 (out of a total of 50), SD 

= 6.4, and 17.1, SD = 3.1, for contact with Asian individuals. The mean of the difference 

(European contact minus Asian contact) is 31.5. No participant scored higher on Asian 

contact than European contact. Given that all participants were native to Iceland, an European 

country with a largely white population, this is not surprising.  
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Figure 4. Mean proportion of correct answers on the ORCA as a 

function of trial number (in chronological order). 
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Group Differences – CFMT-CA 

 A comparison of the performance of dyslexic and non-dyslexic participants on the 

CFMT-CA can be seen in Figure 5. Both groups showed other race effects. The non-dyslexic 

group scored 11.5 percentage points higher on European compared with Asian faces (paired 

samples t-test, t (23) = 7.1, p < 0.001). The dyslexic group also scored 11.5 percentage points 

higher on European faces (paired samples t-test, t (27) = 5.3, p < 0.001). As can be seen 

however, the groups did not differ in the size of the ORE. When performance on the entire 

task was considered, the non-dyslexic group scored on average 4.5 percentage points higher 

than the dyslexic group (independent samples t-test, t (50) = 4.5, p < 0.024). The main 

difference between the groups is therefore that the dyslexic group was in general worse at face 

recognition than the non-dyslexic group. 

 

 

 

 

 

Figure 5. Mean proportion of correct answers for Asian and 

European faces for both dyslexic and non-dyslexic participants on the 

CFMT-CA. The line shows where performance at chance level would 

be. 
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Group Differences – ORCA 

 A comparison of the performance of dyslexic and non-dyslexic participants on the 

ORCA can be seen in Figure 6. Similarly to that of the CFMT-CA results, both groups 

showed other race effects. The non-dyslexic group scored 6.1 percentage points higher on 

European compared with Asian faces (paired samples t-test, t (23) = 4.8, p < 0.001). The 

dyslexic group scored 7.7 percentage points higher on European faces (paired samples t-test, t 

(27) = 5.3, p < 0.001). The mean difference in ORE between the groups was therefore 1.6 

percentage points but not statistically significant (independent samples t-test, t (50) = 0.8, p = 

0.456). When performance on the entire task was considered, the non-dyslexic group scored 

on average 7.5 percentage points higher than the dyslexic group (independent samples t-test, t 

(50) = 3.5, p < 0.024). Thus, the main difference between the groups on both tasks was that 

the dyslexic group was in general worse at face recognition than the non-dyslexic group 

 

 

 

 

Figure 6. Mean proportion of correct answers for Asian and 

European faces for both dyslexic and non-dyslexic participants on the 

ORCA. The line shows where performance at chance level would be. 
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Validity Measures 

The relationship between the ORE, measured by CFMT-CA, and the degree of own 

over other race contact, measured by the ORCQ, can be seen in Figure 7. The participants that 

exhibited the highest ORE tended to have had proportionally more contact with European 

individuals than Asian individuals (higher difference score). The correlation was r(50) = 

0.315, p = 0.023. 

 

 

 

 

Figure 7. Scatterplot of the ORCQ difference score plotted against CFMT-CA 

measurements of ORE. 



28 
 

 There was little to no correlation (r(50) = -0.005, p = 0.970) between the ORE, 

measured by ORCA, and the degree of other race contact, measured by the ORCQ, as can be 

seen in Figure 8. 

 

 

 

 

 The null relationship between the ORE measured by CFMT-CA on the one hand and 

the ORE measured by ORCA on the other hand can be seen in Figure 9. There was no 

correlation between these measures, r(50) = -0.075, p = 0.596. This suggests that although 

both task show a group level ORE, that effect is not reflected in individual performance 

across the tasks. 

Figure 8. Scatterplot of the ORCQ difference score plotted against ORCA 

measurements of ORE. 
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Discussion 

Both visual tasks, the CFMTA-CA and ORCA, were sufficiently reliable (Cronbach´s 

alpha above 0.7). The subtests of the ORCA, Asian faces and European faces, as well as the 

European faces subtest of the CFMT-CA were also sufficiently reliable, but the Asian faces 

subtest of the CFMT-CA was not. In addition, a large group level other race effect was 

observed for both tasks. However, the difference scores themselves (score for European faces 

minus score for Asian faces), the measures of the ORE, were not correlated across tests. This 

suggests that although both tests could measure ORE at a group level their results are not 

Figure 9. Scatterplot of CFMT-CA measurements of ORE plotted against ORCA 

measurements of ORE. 
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comparable at the individual level, that is, an individual’s ORE on one task did not have 

predictive power for his or her ORE in the other task. 

 Despite a large group level ORE on the ORCA task, when the task was split into two 

halves, the ORE scores for those halves were not correlated with each other. This indicates 

that the ORCA task is an unreliable measurement of individual level ORE as performance on 

one half does not predict performance on the other. Additionally, the ORE measured by the 

ORCA task did not correlate with the difference in own vs. other race contact measured by the 

ORCQ. Given that difference in contact, and therefore visual expertise, with own vs. other 

races is considered the primary cause of the ORE (Chiroro & Valentine, 1995; Meissner & 

Brigham, 2001), this further suggests that ORCA does not reliably measure individual level 

ORE. 

 In addition to a large group level ORE, the CFMT-CA also showed moderate 

consistency of the ORE on an individual level. The ORE measured by CFMT-CA was also 

moderately correlated with the difference in own vs. other race contact measured by the 

ORCQ. This suggests that even though the CFMT-CA task itself was slightly less reliable 

than the ORCA task, the CFMT-CA is a better measurement of the individual level ORE than 

the ORCA. 

 There are several possible reasons for the difference in individual level ORE measured 

by the CFMT-CA and ORCA. First of all, the correlation between performance on the Asian 

and the European faces was considerably higher on the ORCA (0.81) than the CFMT-CA 

(0.36). The high correlation on the ORCA indicates that both subtests are mostly measuring 

the same construct, likely general facial perception, rather than measuring specifically 

perception of Asian or European faces. A difference score between two measurements that are 

measuring the same construct would be random noise. The ORCA subtests are highly 

correlated, suggesting that random noise accounts for more variance in individual 
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performance than any difference in the facial perception of Asian faces vs. European faces. 

The reason for this high correlation may relate to the stimuli themselves. The Caucasian and 

Asian stimuli in the ORCA task were far more similar than the stimuli in the CFMT-CA task 

in terms of lighting, image quality and how much of the face was visible (see Method – Test 

Materials).  

Secondly it may have been due to differences in task components. There were several 

differences between the two tasks, such as stimulus presentation time, breaks, number of 

distractors and length of phases. 

Finally, the tasks may not have been equally difficult. Some participants complained 

of the difficulty of the ORCA as compared to that of the CFMT-CA. This could potentially 

lead to participant exhaustion and deterioration in task performance as the task went on. This 

did not seem to occur in the ORCA, although variability in performance increased as the task 

went on. 

The implication of this is that even though a test is reliable and shows a large group 

level ORE, it is not necessarily a good measure of individual level ORE. This is relevant 

because individual differences in the ORE are often a measure of interest, as was the case in 

the current study. For example in Wan et al. (2016) they examine the relationship between the 

ORE and face-blindness for other race faces. If the ORE is not measured reliably at the 

individual level, it is impossible to gauge its relationship with other variables which is often 

the goal in research on the ORE. Given that there is no standardised way to measure the ORE, 

it has been up to each researcher to devise their own original or adapted measurements. The 

end result of that is that the ORE has been measured with a myriad of tasks with a myriad of 

stimuli (Hancock & Rhodes, 2008; Walker & Hewstone, 2006; Chiror & Valentine, 1995; 

Slone et al., 2000). Most studies have used some form of forced-choice task with novel 

distractors to measure the ORE (Meissner & Brigham, 2001; Brigham et al., 2007), but there 
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can be considerable difference between two forced-choice tasks meant to measure the same 

object. This is evidenced by the fact that both of the tasks in this study were forced-choice 

tasks meant to measure the ORE. Moving forward, there is therefore a need to recognise what 

components are necessary for adequate individual level reliability in measurement of the 

ORE.  

 A group-level ORE was found for both dyslexic and non-dyslexic participants on both 

the CFMT-CA and the ORCA. However, there was no difference in the ORE found for the 

groups. Given that we used ORE to measure visual expertise, this could indicate that dyslexic 

readers do not have impaired visual expertise as compared with non-dyslexic readers. 

However as discussed above, due to the non-existent reliability of the ORE measurement on 

the ORCA task, it is impossible to make that claim. It would be more plausible to make that 

claim from the CFMT-CA ORE measurement, but even then the reliability is only moderately 

high.   

When overall performance on the tasks was considered, the dyslexic participants 

performed worse at recognising both Asian and European faces than the non-dyslexic group. 

Therefore, general facial recognition appears to be inferior for dyslexic readers. This is 

consistent with the results from Sigurdardottir, Ívarsson, Kristinsdóttir, & Kristjánsson 

(2015), who found dyslexic readers to be impaired at recognising faces and other visually 

complex objects. 

 

Conclusions 

The ORE was found at the group level in both the CFMT-CA and the ORCA tasks. In 

addition to that, both tasks were found to be sufficiently reliable. However, the ORE 

measurement itself was not reliable on the ORCA but it was moderately reliable on the 

CFMT-CA. This indicates that the ORCA was a poor measurement of the ORE at the 
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individual level. The CFMT-CA was better at measuring the individual level ORE, but the 

reliability was only moderate. The measures of the ORE obtained on the two tasks were not 

correlated with each other, which is not surprising given the low reliability of the ORE on the 

ORCA. This illustrates the importance of having a reliable measurement of the ORE itself, 

not just a reliable measurement of face perception. 

We also examined whether there was a difference in the ORE (which we used to 

measure visual expertise) based on whether the participant had previously been diagnosed 

with dyslexia or not. Both dyslexic and non-dyslexic participants showed a statistically 

significant ORE but there was no difference in magnitude between the groups. It remains 

unclear whether this reflects no actual difference in visual expertise between the groups or if 

this is a result of the low reliability of the ORE measurement. 
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Appendix 1 

Spurningalisti um kynni af fólki af tilteknum uppruna 

 

 Auðkenni þátttakanda: _______________________                 Dagsetning: ________________ 

       

 
Hver er kynþáttur þinn? (Það eru skiptar skoðanir um tilvist og mikilvægi kynþáttar en hvert af 
eftirfarandi þykir þér skilgreina þig best?) 

  

 

 Hvítur (af evrópskum uppruna) 

     

 

 Asískur (af asískum uppruna) 

     

 

 Annar kynþáttur, tilgreinið hver _______________ 

     

       

 Á næstu blaðsíðu eru 20 fullyrðingar. Vinsamlegast gerðu hring um þá tölu sem þér finnst best lýsa 

afstöðu þinni til hverrar fullyrðingar. 
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Á mjög  
illa við 

Á frekar  
illa við 

Á hvorki vel 
né illa við 

Á frekar  
vel við 

Á mjög  
vel við 

1. Ég þekki margt fólk af asískum uppruna 1 2 3 4 5 

2. Ég þekki margt fólk af evrópskum uppruna 
1 2 3 4 5 

3. Ég á marga vini sem eru af asískum uppruna 1 2 3 4 5 

4. 
Ég á marga vini sem eru af evrópskum uppruna 1 2 3 4 5 

5. Ég ver stórum hluta frítíma míns með fólki af asískum 
uppruna 

1 2 3 4 5 

6. Ég ver stórum hluta frítíma míns með fólki af evrópskum 
uppruna 

1 2 3 4 5 

7. 
Ég sé oft fólk af asískum uppruna 1 2 3 4 5 

8. 
Ég sé oft fólk af evrópskum uppruna 1 2 3 4 5 

9. 
Ég er oft gestur á heimilum fólks af asískum uppruna 1 2 3 4 5 

10. 
Ég er oft gestur á heimilum fólks af evrópskum uppruna 1 2 3 4 5 

11. 
Fólk af asískum uppruna er oft gestur á heimili mínu 1 2 3 4 5 

12. 
Fólk af evrópskum uppruna er oft gestur á heimili mínu 1 2 3 4 5 

13. Ég hef búið í landi þar sem fólk er að miklum hluta af 
asískum uppruna  

1 2 3 4 5 

14. Ég hef búið í landi þar sem fólk er að miklum hluta af 
evrópskum uppruna 

1 2 3 4 5 

15. Ég ver miklum tíma í vinnu/skóla með fólki af asískum 
uppruna 

1 2 3 4 5 

16. Ég ver miklum tíma í vinnu/skóla með fólki af evrópskum 
uppruna 

1 2 3 4 5 

17. Ég á í samskiptum við fólk af asískum uppruna á hverjum 
degi  

1 2 3 4 5 

18. Ég á í samskiptum við fólk af evrópskum uppruna á 
hverjum degi 

1 2 3 4 5 

19. 
Ég á aðallega í samskiptum við fólk af asískum uppruna 1 2 3 4 5 

20. 
Ég á aðallega í samskiptum við fólk af evrópskum uppruna 1 2 3 4 5 

 

 

 

 


