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The impact of social motivation 
on the other‑race effect under high 
and low social status
Gaixia Fan 1,4, Yuetan Wang 2,4, Yonglei Yue 2, Jin Lei 2, Peng Zhang 2 & Xiaobin Ding 2,3*

The other‑race effect refers to the phenomenon in which the chance of individuals misidentifying 
faces from other races more than their own race is significantly higher. This study explored the effect 
of motivation on the other‑race effect by manipulating the social status of faces. The results showed 
that: (1) compared to other‑race faces with low social status, when individuals’ perceptions of the 
social status of other‑race faces increased, individuals’ recognition scores for high social status other‑
race faces increased, and the other‑race effect disappeared, and (2) when individuals’ perceptions 
of the social status of other‑race faces decreased, there was no significant difference in individuals’ 
recognition scores of other‑race faces, of either high or low social status. These findings suggest that 
motivation has a significant impact on the other‑race effect.

The other-race effect (ORE), a phenomenon in which the chance of individuals misidentifying other-race faces 
is significantly higher than misidentifying own-race  faces1,2, is also known as the own-race bias or the cross-race 
effect. Misidentifying others, especially members of different races, can cause social difficulties for  individuals3 
and affect judicial  justice4 and ethnic  relations5. There has always been extensive attention from researchers 
regarding the causes of the  ORE6–8. Research on this issue can help enhance understanding of the ORE, reduce 
related social problems, and promote interpersonal harmony.

Previous research on the causes of the ORE has mainly focused on areas such as contact experience or social 
classifications. Theories centered on contact experience believe that individuals have developed more perceptual 
experience of distinguishing and recognizing faces of their own race through long-term contact with members of 
their own race, resulting in recognition advantages for own-race  faces7. Theories centered on social classifications 
suggest that the division of in-group and out-group members from different racial groups enables individuals 
to adopt a more advantageous " conformational processing" strategy regarding faces of their own race (in-group 
members), resulting in recognition advantages for own-race  faces9,10. These studies hypothesize that cognitive 
processes are an essential factor influencing the ORE. Besides perceptual experience account, Hugenberg’s model 
also highlights that social-cognitive factors play an important role in shaping the  ORE7,11,12. Dalmaso et al. (2012) 
research showed high-status faces have a more gaze than low-status faces, which has nothing to do with the spe-
cific characteristics of the face. Social status deeply shapes social interactions, and that humans are particularly 
sensitive to social hierarchies. Indeed, people preferentially allocate attentional resources to high-status individu-
als. In this regard, it has recently been demonstrated that people tend to gaze at high-status individuals more 
often and for longer than at low-status  individuals13, and that high-status faces are better encoded in memory 
and processed more  holistically14. Based on the idea that high-status individuals could be considered as more 
relevant sources of information when compared with low-status individual.

In addition, the motivation-focused Categorization-Individuation Model (CIM) suggests that the ORE arises 
due to the intrinsic motivation of perceivers’ category processing of out-group members and individualized 
processing of in-group  members12,15,16. Category processing is the process of assigning social members to a par-
ticular social category. It is the processing of information about the standard dimensions (category features) of 
category members (e.g., race), which can lead to lower recognition scores due to the high similarity in category 
features of faces of members of the same category and the tendency to confuse them during  reidentification17,18. 
In contrast, individuation is the process of distinguishing, in detail, the identity information of each category 
member, and it is a diagnostic process of category member identity information and thus higher recognition 
 scores19,20. Those other-race faces that are relevant to the perceiver and meet some needs of the perceiver are 
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prone to motivate the perceiver to individualize and process other-race faces. When perceivers are motivated 
to individualize the processing of other-race faces, they improve the individual recognition performance of 
other-race faces, thus attenuating the ORE. In addition, the model argues that merely increasing contact with 
members of the other-race group, without the motivation to individualize processing of other-race faces, does 
not attenuate the ORE of face  recognition21–23.

Kawakami et al. elicited the motivation to individualize participants’ processing of other-race faces by asking 
White participants to look closely at and memorize Black faces through a guiding phrase and found that partici-
pants’ recognition scores for other-race faces increased compared to the group of participants who did not use 
the guiding  phrase15. Baldwin et al. elicited motivation to individualize participants’ processing of other-race 
faces by increasing the perceiver’s connection to members of the opposite race and found that compared to those 
who were told to be partnered with White individuals, participants’ performance in recognizing Black faces was 
increased significantly when they were partnered with Black  individuals24. In summary, the ORE seems to be 
malleable under certain motivational conditions. In this study, we further focus on the generation and influenc-
ing factors of the alien effect of faces from the perspective of social motivation.

Members with high social status may be respected, admired, and obeyed by others in their social 
 environment25, which could be used as a motivator. Many studies have found that members of society with 
higher social status tend to receive more respect and admiration from others and that humans, as a social group, 
have an intrinsic need to be respected by others. Therefore, individuals will satisfy their intrinsic needs through 
various behaviors (e.g., choosing jobs or environments with higher social status), thus giving rise to an internal 
motivation that leads them to pursue high social  status26,27. According to the explanation of evolutionary psychol-
ogy, individuals are internally motivated to pursue high social status because it provides individuals with more 
resources for survival and  development28. Researchers have also used eye-movement techniques to explore the 
internal mechanisms by which social status triggers social motivation. In Dalmaso, Pavan, Castelli, and Galfano, 
participants were asked to view 16 pictures of faces after reading statements that indicated the high or low social 
status of the individuals in the  pictures29. The results showed that participants spent significantly more time 
looking at the high social status faces. This may be because high social status faces can motivate individuals to 
aspire to high social status. Therefore, the individuals would allocate more gaze time or cognitive resources to 
the higher social status faces, thereby increasing their expectation of being respected and obeyed by others. In 
summary, social status, as an intrinsic need of individuals, generates motivation.

This study aimed to examine the relationship between motivation and the ORE by manipulating social status. 
Study 1 examined the relationship between motivation and the ORE by increasing the participants’ perceptions 
of the social status of other-race faces by presenting face images in combination with labels. According to Hugen-
berg et al. manipulations of social status can lead to individuals re-perceiving other-race faces based on social 
status, thereby increasing participants’ motivation to individualize and process other-race  faces12. Conversely, if 
participants’ perceptions of the social status of other racial faces are attenuated, would participants’ recognition 
advantage in identifying other racial faces with high social status be lost due to diminished motivation? Based 
on research on emotional priming on the individual attentional bias, it is known that emotional picture priming 
affects participants’ attentional bias. If the emotional priming picture is more congruent with the target stimulus 
(picture, text), participants tend to gaze at and allocate more cognitive resources to the target stimulus that is 
more congruent with the priming emotional  picture30. Thus, Study 2 also attenuated participants’ perceptions 
of the social status of other-race faces through this manipulation, which attenuated participants’ motivation 
and cognitive resources to individualize and process other-race faces. Specifically, scenes representing high and 
low social status were selected as priming stimuli to attenuate the participants’ perception of the social status of 
the pictures of foreign faces. The scenes were selected from the Chinese scenes, and then a pair of Chinese and 
other-race faces matching the social status of the scenes was presented to allow the participants to allocate more 
attention and cognitive resources to the native faces.

We hypothesized that, firstly, if motivation is necessary to produce the ORE, individuals’ recognition scores 
for high social status other-race faces would significantly increase when individuals’ perceptions of the social 
status of other-race faces are triggered, thereby attenuating the ORE of face recognition. Secondly, no significant 
differences in individuals’ recognition scores for other-race faces would occur when the cognitive resources 
required for individuals’ perception of the social status of other-race faces are more occupied by faces of their 
race that are consistent with the priming stimuli.

Study 1
Method. Participants. G*Power 3.1.9.245 was used to estimate the planned sample size (α = 0.05, 
(1 − β) = 0.95), and at least 36 participants were required for calculation. Forty-six college students (23 females, 
23 males) aged 20–24 years (21.54 ± 2.89) with normal or corrected vision correctly understood the experimen-
tal task and signed an informed consent form before the start of the experiment. The research was conducted 
under the Declaration of Helsinki guidelines and was approved by the Ethics Committee of Northwest Normal 
University.

Study design. The current study used a 2 (racial faces: other-race faces; own-race faces) × 2 (social status: high 
social status occupation labels—doctor, university professor, military officer, CEO; low social status occupation 
labels—civilian worker, courier, waiter, cleaner) within-participant experimental design.

Stimuli. Face pictures: there were 64 pictures in total from the PAL/CAL database (Minear and Park 2004) (32 
own-race faces, 32 other-race faces, 50 male faces, and 50 female faces). Occupation labeling: 12 participants 
who did not participate in the experiment were asked to classify the social status for eight occupations (CEO, 
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doctor, military officer, university professor, courier, restaurant waiter, janitor, and civilian worker) as high and 
low. As expected, the occupation labels with high social status were usually classified in the higher social status 
category, while those with low social status were usually classified in the lower social status category. Finally, 
these occupational labels were added below the images of faces of different races.

Procedures. Participants perform experiments separately in a quiet room in the laboratory. Before the experi-
ment began, they were informed that the whole experiment consisted of two phases: learning and recognition. 
The main task of the learning phase was to try to learn and memorize the 32 faces in the center of the screen, 
which were collected from members of society from different countries and different occupational fields. The 
recognition phase was simply to determine whether the faces appearing in the center of the screen in sequence 
had appeared during the learning phase. The specific experimental procedures were as follows: a black gaze point 
was first presented at the center of the screen for 800 ms, followed by 2000 ms of pictures of faces with different 
occupational labels below, all pictures were presented only once, and the learning phase ended. Immediately 
after the participants completed an irrelevant task for about two minutes, they entered the recognition phase, in 
which they were asked to respond whether they had seen the 64 faces from different countries and occupations 
presented in the center of the screen (half of them were old and half were new). They pressed the "F" key if they 
had seen them and the "J" key if they had not. The picture will disappear only after a response. The duration was 
the time it took for the participants to finish responding. All labels and faces were presented randomly in the 
experiment.

Results. This study uses the discrimination index (d′) of signal detection theory to analyze the discrimina-
tion ability of participants in recognizing faces of different races and social statuses. The d′ is a standard param-
eter used to measure the ability of participants to distinguish old and new faces. It can be obtained from the hit 
rate (P ("Yes"/Signal)) and the false alarms rate (P ("Yes"/Noise)), and the  Z(H) and  Z(F) corresponding to the two 
probabilities can be found using the POZ conversion table, which is expressed by the formula:

The larger d′ means the more substantial discriminative power; the smaller d′ means weaker discriminative 
power. The discriminative power (d′) is an essential indicator of the ability to distinguish between old and new 
faces, and the reporting criterion C indicates the stringency of the participant’s judgment standard, which is 
often calculated by the formula: Z(H) + Z(F)/2.

Participants’ hit rate, false alarms rate, discriminative index d′, and reporting criteria C, for pictures of faces 
of different racial ethnicities and social statuses during the recognition phase, are shown in Table 1. Censoring 
was performed using d′ as the indicator, where one participant had all 0 s for the discrimination indicator (d′), 
so one participant’s data was removed. Based on the data of the remaining 45 participants, a repeated-measures 
ANOVA of 2 (racial faces: other-race faces, own-race face) × 2 (occupation labels: high social status occupation 
label, low social status occupation label) was conducted, with the discriminative index d′ of the participants’ 
recognition of different types of faces as the dependent variable (see Fig. 1). Results found that participants’ dis-
criminative index d′ for faces with high social status occupations was significantly better than that for faces with 
low social status occupations, F (1, 44) = 4.21, p < 0.05, ηp

2 = 0.084. Participants’ discriminative power for faces of 
different races did not differ significantly, F (1, 44) = 0.12, p , p > 0.05, ηp

2 = 0.001. The interaction between racial 
faces and social status was significant, F (1, 44) = 4.32, p < 0.05, ηp

2 = 0.087. A subsequent simple effects analysis 
of the interaction found that when it was a other-race face, participants’ discrimination index d′ for faces with 
high social status occupations was significantly better than that for faces with low social status occupations, F 
(1, 44) = 7.32, p < 0.01, ηp

2 = 0.186. When it was an own-race face, there was no significant difference between 
participants’ discriminatory index for faces with high social status occupations d′ and the discriminative index 
d′ for faces with low social status occupations, F (1, 44) = 0.12, p > 0.05, ηp

2 < 0.001. When the target faces were 
of high social status, there was no significant difference in d′ between own-race and other-race faces (F = 2.774, 
p = 0.103, ηp

2 = 0.058). Similarly, when the target faces were of low social status, there was no significant difference 
in d′ between own-race and other-race faces (F = 2.232, p = 0.142, ηp

2 = 0.048). The above results indicate that 
participants did not show the recognition advantage of faces with high social status in their own racial group 
but showed a significant recognition advantage for high social status faces when recognizing faces of different 
races with different social statuses.

Reporting criteria C: The reporting criteria of the participants under each condition were relatively stringent 
(above "0"). However, neither the main effect of racial faces (F (1, 44) = 0.641, p = 0.428, ηp

2 = 0.014) nor social 

d
′
= Z(H) − Z(F).

Table 1.  Average hit rate, misrepresentation rate, d′, and C in Study 1. The numbers outside the brackets in the 
table are the means, and the numbers inside the brackets are the standard deviations.

Category

High social status Low social status

Hit rate False alarms rate d′ C Hit rate False alarms rate d′ C

Other-race 0.80 (0.82) 0.15 (0.58) 0.65 (0.73) 0.17 (0.61) 0.30 (0.8) 0.18 (0.56) 0.12 (0.86) 0.24 (0.54)

Own-race 0.45 (0.88) 0.10 (0.71) 0.36 (0.98) 0.28 (0.64) 0.48 (0.9) 0.13 (0.71) 0.34 (0.71) 0.30 (0.73)



4

Vol:.(1234567890)

Scientific Reports |        (2022) 12:20353  | https://doi.org/10.1038/s41598-022-24333-z

www.nature.com/scientificreports/

status (F (1, 44) = 0.313, p = 0.579, ηp
2 = 0.007) was significant, and the interaction (F (1, 44) = 0.072, p = 0.789, 

ηp
2 = 0.002) was not significant.

Discussion. Based on the relationship between occupational status and social status, Study 1 explored the 
effect of motivation on the other-face effect by manipulating the social status of faces through occupational 
labels. The results showed that individuals’ recognition scores for other-race faces with high social status occu-
pation labels significantly improved, and the ORE diminished, demonstrating the impact of motivation on the 
ORE. However, the social status manipulation did not result in significantly better individual recognition scores 
for own-race faces with high social status than those with low social status. In contrast to the results of the cur-
rent study, Shriver et al. found that when associated with low economic status cues, native faces were identified 
as out-group members, which would reduce the recognition of native faces but not the  ORE31. This could be 
possible because Shriver et  al.’s study embedded faces directly into background pictures representing differ-
ent socioeconomic statuses, whereas the present study used textual categorical labels and presented a different 
choice of stimulus paradigm. The current study prefers to mobilize participants’ intrinsic motivation, examine 
the influence of psychological factors in participants’ recognition of interracial faces, and detect the interracial 
effect on social status differences from the perspective of intrinsic motivation. Also, the fact that the participants 
recruited in the two studies had East–West cultural differences may be a potential reason.

Social status and the other-race effect of faces belong to the category of social classification. However, there 
may be differences in the effects of social status and ethnicity on face recognition, which the hierarchical nature 
of social classification may cause. Social status did not affect the recognition of their own-race faces, but it could 
affect the recognition of other-race faces. Other-race faces seem to receive more attention than own-race faces, 
which induces the possible existence of the social class effect. We speculate that face ethnicity and social status 
belong to different levels of social classification. However, future cross-cultural studies are needed to further 
elucidate this question.

Study 2
Study 1 showed that participants’ recognition scores for other-race faces with high social status increased sig-
nificantly, and the ORE disappeared. However, does attenuating individuals’ perceptions of the social status of 
other-race faces decrease participants’ recognition scores for other-race faces with high social status, thereby 
increasing the ORE? Study 2 further examined the relationship between motivation and the ORE by presenting 
the priming stimulus followed by paired faces. In such a way, participants would allocate more cognitive resources 
to their own-race faces, which is consistent with the priming stimulus, and their perception of the social status 
of other-race faces would be  attenuated29. We hypothesized that when participants’ cognitive resources were 
manipulated, recognition scores for faces of their own race would increase, and recognition of faces of other 
races would decrease for both high and low social status faces, meaning the ORE would increase.

Method. Participants. G*Power 3.1.9.245 was used to estimate the planned sample size (α = 0.05, 
(1 − β) = 0.95), and at least 23 participants were required for calculation. Forty-four university students (22 fe-

Figure 1.  Histogram of the interaction between racial faces and the mean discriminative index (d′) of social 
status in Study 1. Error bars: ± SEM.



5

Vol.:(0123456789)

Scientific Reports |        (2022) 12:20353  | https://doi.org/10.1038/s41598-022-24333-z

www.nature.com/scientificreports/

males, 22 males) aged 20–24 years(M ± SD = 21.32 ± 2.61) with normal or corrected vision understood the ex-
perimental task and signed an informed consent form before starting the experiment.

Study design. The current study used a 2 (starter stimulus: high social status scene pictures/low social status 
scene pictures) × 2 (racial faces: other-race faces; own-race faces) × 2 (social status: high social status; low social 
status occupation labels) within-participant experimental design.

Study materials. The face pictures and occupation labels were identical to those in Study 1, except for the eight 
starter pictures. The eight starter stimuli were scene pictures matching their occupational identities. All these 
scene pictures were selected from a Chinese context. For example, the starter stimulus picture of a CEO’s face 
was the picture of a CEO on the Hurun Top 100 Rich List. Before we started the experiment, we asked 12 sub-
jects to rate the social status of eight occupations. In addition, we also assessed the occupational typicality and 
familiarity of eight occupations in order to ensure that the subjects understood the occupations being evaluated. 
Likert 9-point scale was used for the above evaluation. From the evaluation results, we selected the occupations 
with the highest social status scores (CEO) and lowest social status scores (cleaner) as the prime materials for 
the formal experiment. We found a significant difference in social status scores between CEOs (8.38 ± 0.39) and 
cleaners (1.71 ± 0.49, t = 40.97, df = 28, p < 0.001).

Study procedures. To correctly distinguish the social status of different faces, the current study uses the back-
ground color for this purpose. The background color represents the social status of the face members. The mem-
bers in the yellow background have higher social status, higher social prestige, and some special power in the 
society, while the members in the green background are usually at the bottom of the society, have lower salaries, 
and have fewer decent jobs. Your task is to try to remember and distinguish the differences between the faces, 
especially those appearing in yellow. To balance the effect of the background color on the recall performance, 
each face picture is presented in green or yellow.

The whole experiment includes two stages: learning and recognition. In the learning stage, participants need 
to memorize 32 faces in the center of the screen from members of society in different countries and professions. 
We presented participants with 8 prime faces of different social status, including 4 high-status faces and 4 low-
status faces. The faces of high socioeconomic status are well-known company CEOs in China, such as Jack Ma. 
The low socioeconomic status faces are in real-life photos of cleaners. To avoid possible order effects, the order in 
which priming stimuli were presented was balanced between participants of different social status. We presented 
prime stimuli for 800 ms in the center of the screen, indicating high/low social status. Then followed the target 
stimuli for 4000 ms, which consisted of two other-race and own-race faces of the same professional identity 
(see Fig. 2). The present placement of other-race and own-race faces in paired stimuli was not fixed. At the end 
of the learning stage, participants completed unrelated tasks for about two minutes. In the recognition stage, 
participants were asked to judge whether the face shown on the screen had been presented in the learning stage. 
If they had seen this face, they need to press the "J" key; if this face had not seen, they need to press the "F" key.

Results. Participants’ hit rate, false alarms rate, discriminative index d′, and reporting criteria C for pictures 
of faces of different races and social statuses during the recognition phase are shown in Table 2. Discriminative 
index (d′): using the discrimination indicator d′ for participants’ recognition of different types of faces as the 
dependent variable (see Fig. 3), a 2 (face race: other-race face, native face) × 2 (social status: high social status 
occupation label, low social status occupation label) repeated measures ANOVA was conducted. Results showed 

Figure 2.  Flow chart of the experiment in Study 2.
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that participants’ discriminative index d′ for faces with high social status occupation labels d′ was significantly 
better than those with low social status occupation labels, d′, F (1, 43) = 9.84, p = 0.01, ηp

2 = 0.419. Participants’ 
discrimination for faces of different races did not differ significantly, F (1, 43) = 0.83, p > 0.05, ηp

2 = 0.026. The 
interaction between race and social status was significant, F (1, 43) = 4.86, p < 0.05, ηp

2 = 0.095. A subsequent sim-
ple effects analysis of the interaction found that when faces were native faces, participants’ discriminatory index 
for faces with high social status occupations d ’ was significantly higher than the discriminatory indicator d′ for 
faces with low social status occupations, F (1, 43) = 7.56, p < 0.05, ηp

2 = 0.496. When racial faces were other-race 
faces, participants’ discriminatory index d′ for faces with high social status occupations and the discriminative 
index d′ for faces with low social status occupations were not significantly different, F (1, 43) = 1.116, p = 0.297, 
ηp

2 = 0.025. For high social status faces, the discrimination indicator d′ of participants to recognize their own-
race faces was significantly higher than that to recognize faces of other races, F (1, 43) = 6.73, p < 0.01, ηp

2 = 0.31; 
for low social status faces, there were no significant differences among races, F (1, 43) = 1.76, p > 0.05, ηp

2 = 0.023. 
The above results indicate that participants showed high recognition advantages for high social status faces 
when recognizing own-race faces, especially for high social statuses. However, they did not show the recognition 
advantages for high social status faces when recognizing other-race faces with different social statuses.

Reporting Criteria C: Participants’ reporting criteria for faces of different social status did not differ signifi-
cantly, F (1, 43) = 1.04, p = 0.313, ηp

2 = 0.024. Participants’ reporting criteria for pictures of faces of different races 
did not differ significantly, F (1, 43) = 1.478, p = 0.231, ηp

2 = 0.033. The interaction between racial faces and social 
status was significant, F (1, 43) = 16.174, p < 0.001, ηp

2 = 0.273. A subsequent simple effects analysis of the interac-
tion found that participants reported significantly higher criteria C for high social status faces when racial face 
was other-race face, than for low social status faces, F (1, 43) = 16.01, p < 0.001, ηp

2 = 0.27. When the racial face 
was an own-race face, participants reported criteria C more leniently for high social status faces, than for faces 
with low social occupational status, F (1, 43) = 6.61, p = 0.013, ηp

2 = 0.13.

Discussion. Study 2 focused on the impact of motivation on the ORE in the opposite direction by attenuat-
ing participants’ perceptions of the social status of other-race faces and, in turn, attenuating participants’ motiva-
tion to individualize the processing of other-race faces through the principles of paired presentation and priming 
paradigms. The results showed that participants had a reduced advantage in recognizing other-race faces with 
high social status, suggesting that attenuated motivation reduced participants’ recognition performance in iden-
tifying high social status other-race faces. It was also found that individuals’ recognition scores for high social 

Table 2.  Average hit rate, misrepresentation rate, d′, and C in Study 2. The numbers outside the brackets in the 
table are the means, and the numbers inside the brackets are the standard deviations.

Category

High social status Low social status

Hit rate False alarms rate d′ C Hit rate False alarms rate d′ C

Other-race 0.58 (0.36) 0.17 (0.64) 0.41 (0.61) 0.21 (0.12) 0.54 (0.21) 0.21 (0.63) 0.33 (0.57) 0.31 (1.02)

Own-race 0.73 (0.41) 0.21 (0.61) 0.52 (0.47) 0.12 (0.23) 0.24 (0.42) 0.12 (0.46) 0.11 (0.52) 0.34 (1.12)

Figure 3.  Histogram of the interaction between racial faces and the mean discriminative index (d′) of social 
status in Study 2. Error bars: ± SEM.
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status own-race faces were significantly higher and better than those for low social status own-race faces. The 
result suggests that the priming stimuli and paired presentation manipulations increased participants’ motiva-
tion to individualize and process own-race faces, further confirming motivation’s important role in the ORE.

General discussion
The current study found that perceivers’ lack of motivation toward individualizing the processing of other-race 
faces was one of the main reasons for the ORE. That is, participants’ recognition processes of other-race faces were 
influenced by motivation, both by increasing participants’ motivation to individualize other-race faces (Study 
1) and from the perspective of attenuating participants’ motivation to individualize other-race faces (Study 2). 
The current study further validated Hugenberg et al.’s findings with social status as the operational variable and 
supported the  CIM12.

The CIM suggests that more contact experience with one’s own racial group members does not automatically 
moderate the ORE (Study 1). The results of the present study are not consistent with the contact experience 
theory, where individuals who have been in contact with members of their own racial group for a long time 
develop more perceptual experience in distinguishing and recognizing faces of their own racial group, resulting 
in recognition advantages for own-race faces. Furthermore, the theory suggests that if there is only contact with 
members of one’s own racial group, there is no motivation to individualize the processing of other-race faces 
(Study 2) and it does not impact the ORE. This result is consistent with Young et al.23.

The increased performance in recognition of other-race faces with high social status may be because other-
race faces with high social status satisfy the individual’s need to be respected and admired by others, which in 
turn triggers a motivation for participants to individualize the processing of other-race faces. This is consistent 
with the CIM. The theory suggests that an other-race face that is relevant to the perceiver and satisfies some 
need of the perceiver is likely to motivate the perceiver to individualize processing. The reduced performance of 
participants in Study 2 in recognizing other-race faces with high social status may be due to the weakened moti-
vation of participants to individualize the processing of other-race faces with high social status. This is possible 
because the presentation of scene pictures from a Chinese context during the experiment-initiated participants’ 
perception of the social status of their own faces and reduced their perceptions of the social status of other-race 
faces. This did not satisfy the needs of individuals when they are racial identities, thus leading to lower motiva-
tion, which is consistent with Becker and Leinenger’s study, where they found that a higher congruence of the 
priming stimulus with the face picture led to more attention and allocation of cognitive resources to congruent 
faces by the  participants30.

The re-perception scores of high social status faces are significantly higher than those of low social status faces 
because high social status increases individuals’ expectations of being respected, admired, and obeyed by others 
in their social environment, which leads to a strong motivation in individuals to pursue higher social status. 
Thus, individuals increase their feelings of being respected and obeyed by others by changing their behaviors 
to improve or maintain their social status from being threatened. For example, they were choosing jobs with a 
higher social status, making friends of higher social status, volunteering to take on more tasks at work, behav-
ing positively, being more generous to others, and trying to maintain their public  image32,33. There is a need to 
validate further the relationship between social status and social motivation through eye-movement techniques, 
EEG, and other brain imaging techniques, to gain more insight into the mechanisms underlying social status 
that influence individual behaviors.

However, there are limitations of the current study. Our study was only based on signal detection theory 
and did not measure response time, which may be a potential variable worth further exploration in the future. 
Because response time is correlated with the difficulty with which individuals perform the task of distinguishing 
between signal and noise, this is not as straightforward to understand in the framework of signal detection theory 
as it is in response time  metrics34. It may provide new evidence to understand the influence of motivation in the 
ORE. In addition, due to the lack of cross-cultural comparisons in the current research, we cannot be obtained a 
direct effect of cross-culture. However, according to existing research, we speculate that cultural differences may 
also be a potential factor affecting the current research results. Future research should pay more attention to the 
potential role of cross-culture. It is worthy of noting that participants’ social status might be an influential factor 
in shaping the ORE, which was not measured in the current study. This could be investigated in future studies.

Previous research has shown that the ORE exists not only across  races35 but also between groups that can 
be visually distinguished (e.g., age, gender, religion) and even arbitrarily differentiated groups (e.g., universities 
and corporations)16,36,37. These ways of group differentiation were involved in various scenarios in everyday life. 
Future research could examine the relationship between motivation and ORE across groups of different natures 
to more comprehensively explore the causes of the ORE and attempt to reduce prejudice among different groups. 
All participants in this study were from China, but studies have suggested that there may be differences in indi-
viduals’ individualized experiences and individualized motivations among different cultures, which in turn may 
produce different cognitive processing mechanisms for face  recognition38. Therefore, it is necessary to include 
cultural differences in the independent variables for further investigation.

Conclusion
Motivation plays an essential role in the generation of ORE. When increasing an individual’s motivation to pro-
cess other-race faces, the individual’s recognition performance of other-race faces with high social status improves 
significantly, which attenuates the ORE. However, this recognition advantage disappears as motivation attenuates.
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the corresponding author on reasonable request.

Received: 30 January 2022; Accepted: 14 November 2022

References
 1. Malpass, R. S. & Kravitz, J. Recognition for faces of own and other race. J. Pers. Soc. Psychol. 13(4), 330–334. https:// doi. org/ 10. 

1037/ h0028 434 (1969).
 2. Blandon-Gitlin, I., Pezdek, K., Saldivar, S. & Steelman, E. Oxytocin eliminates the own-race bias in face recognition memory. Brain 

Res. 1580, 180–187. https:// doi. org/ 10. 1016/j. brain res. 2013. 07. 015 (2014).
 3. Susa, K. J., Gause, C. A. & Dessenberger, S. J. Matching faces to ID photos: the influence of motivation on cross-race identification. 

Appl. Psychol. Crim. Justive 15(1), 86–96 (2019).
 4. McKone, E. et al. Why the other-race effect matters: Poor recognition of other-race faces impacts everyday social interactions. Br. 

J. Psychol. https:// doi. org/ 10. 1111/ bjop. 12508 (2021).
 5. Hughes, B. L. et al. Neural adaptation to faces reveals racial out-group homogeneity effects in early perception. Proc. Natl. Acad. 

Sci. 116(29), 14532–14537. https:// doi. org/ 10. 1073/ pnas. 18220 84116 (2019).
 6. Burns, E. J., Tree, J., Chan, A. H. D. & Xu, H. Bilingualism shapes the other race effect. Vision. Res. 157, 192–201 (2019).
 7. Wan, L., Crookes, K., Reynolds, K. J., Irons, J. L. & McKone, E. A cultural setting where the other-race effect on face recognition 

has no social-motivational component and derives entirely from lifetime perceptual experience. Cognition 144, 91–115. https:// 
doi. org/ 10. 1016/j. cogni tion. 2015. 07. 011 (2015).

 8. Wells, G. L. & Olson, E. A. The other-race effect in eyewitness identification: What do we do about it?. Psychol. Public Policy Law 
7(1), 230 (2001).

 9. Wu, E. X. W., Laeng, B. & Magnussen, S. Through the eyes of the own-race bias: Eye-tracking and pupillometry during face rec-
ognition. Soc. Neurosci. 7(2), 202–216. https:// doi. org/ 10. 1080/ 17470 919. 2011. 596946 (2012).

 10. Hourihan, K. L., Fraundorf, S. H. & Benjamin, A. S. Same faces, different labels: Generating the cross-race effect in face memory 
with social category information. Mem. Cognit. 41(7), 1021–1031. https:// doi. org/ 10. 3758/ s13421- 013- 0316-7 (2013).

 11. Short, L. A. & Mondloch, C. J. The importance of social factors is a matter of perception. Perception 39(11), 1562–1564 (2010).
 12. Hugenberg, K., Young, S. G., Bernstein, M. J. & Sacco, D. F. The categorization-individuation model: An integrative account of the 

other-race recognition deficit. Psychol. Rev. 117(4), 1168–1187. https:// doi. org/ 10. 1037/ a0020 463 (2010).
 13. Foulsham, T., Cheng, J. T., Tracy, J. L., Henrich, J. & Kingstone, A. Gaze allocation in a dynamic situation: effects of social status 

and speaking. Cognition 117, 319–331. https:// doi. org/ 10. 1016/j. cogni tion. 2010. 09. 003 (2010).
 14. Ratcliff, N. J., Hugenberg, K., Shriver, E. R. & Bernstein, M. J. The allure of status: high-status targets are privileged in face process-

ing and memory. Pers. Soc. Psychol. Bull. 20, 1–13. https:// doi. org/ 10. 1177/ 01461 67211 407210 (2011).
 15. Kawakami, K., Williams, A., Sidhu, D., Choma, B. L. & Rodriguez-Bailón, R. An eye for the I: Preferential attention to the eyes of 

in-group members. J. Pers. Soc. Psychol. 107(1), 1–20. https:// doi. org/ 10. 1037/ a0036 838 (2014).
 16. Hugenberg, K., Wilson, J. P., See, P. E. & Young, S. G. Towards a synthetic model of own group biases in face memory. Vis. Cogn. 

21(9–10), 1392–1417. https:// doi. org/ 10. 1080/ 13506 285. 2013. 821429 (2013).
 17. Levin, D. T. Classifying faces by race: The structure of face categories. J. Exp. Psychol. Learn. Mem. Cogn. 22(6), 1364–1382. https:// 

doi. org/ 10. 1037/ 0278- 7393. 22.6. 1364 (1996).
 18. Levin, D. T. Race as a visual feature: using visual search and perceptual discrimination tasks to understand face categories and the 

cross-race recognition deficit. J. Exp. Psychol. Gen. 129(4), 559–574. https:// doi. org/ 10. 1037/ 0096- 3445. 129.4. 559 (2000).
 19. Craig, B. M. & Thorne, E. M. Social categorization and individuation in the own-age bias. Br. J. Psychol. 110(4), 635–651. https:// 

doi. org/ 10. 1111/ bjop. 12376 (2019).
 20. Hugenberg, K. & Sacco, D. F. Social categorization and stereotyping: How social categorization biases person perception and face 

memory. Soc. Pers. Psychol. Compass 2(2), 1052–1072. https:// doi. org/ 10. 1111/j. 1751- 9004. 2008. 00090.x (2008).
 21. Meissner, C. A. & Brigham, J. C. Thirty years of investigating the own-race bias in memory for faces: A meta-analytic review. 

Psychol. Public Policy Law 7(1), 3 (2001).
 22. Ng, W.-J. & Lindsay, R. C. L. Cross-race facial recognition: Failure of the contact hypothesis. J. Cross Cult. Psychol. 25(2), 217–232 

(1994).
 23. Young, S. G. & Hugenberg, K. Individuation motivation and face experience can operate jointly to produce the own-race bias. Soc. 

Psychol. Pers. Sci. 3(1), 80–87. https:// doi. org/ 10. 1177/ 19485 50611 409759 (2012).
 24. Baldwin, M., Keefer, L. A., Gravelin, C. R. & Biernat, M. Perceived importance of cross-race targets facilitates recall: Support for a 

motivated account of face memory. Group Process. Intergroup Relat. 16(4), 505–515. https:// doi. org/ 10. 1177/ 13684 30212 460893 
(2013).

 25. Anderson, C., Hildreth, J. A. D. & Howland, L. Is the desire for status a fundamental human motive? A review of the empirical 
literature. Psychol. Bull. 141(3), 574–601. https:// doi. org/ 10. 1037/ a0038 781 (2015).

 26. Anderson, C., Brion, S., Moore, D. A. & Kennedy, J. A. A status-enhancement account of overconfidence. J. Pers. Soc. Psychol. 
103(4), 718–735. https:// doi. org/ 10. 1037/ a0029 395 (2012).

 27. Mahadevan, N., Gregg, A. P. & Sedikides, C. Is self-regard a sociometer or a hierometer? Self-esteem tracks status and inclusion, 
narcissism tracks status. J. Pers. Soc. Psychol. 116(3), 444. https:// doi. org/ 10. 1037/ pspp0 000189 (2019).

 28. Koh, J.-B. & Wong, J. S. Survival of the fittest and the sexiest: Evolutionary origins of adolescent bullying. J. Interpers. Violence 
32(17), 2668–2690. https:// doi. org/ 10. 1177/ 08862 60515 593546 (2017).

 29. Dalmaso, M., Pavan, G., Castelli, L. & Galfano, G. Social status gates social attention in humans. Biol. Lett. 8(3), 450–452. https:// 
doi. org/ 10. 1098/ rsbl. 2011. 0881 (2012).

 30. Becker, M. W. & Leinenger, M. Attentional selection is biased toward mood-congruent stimuli. Emotion 11(5), 1248–1254. https:// 
doi. org/ 10. 1037/ a0023 524 (2011).

 31. Shriver, E. R., Young, S. G., Hugenberg, K., Bernstein, M. J. & Lanter, J. R. Class, race, and the face: Social context modulates the 
cross-race effect in face recognition. Pers. Soc. Psychol. Bull. 34(2), 260–274 (2008).

 32. Griskevicius, V., Tybur, J. M. & Van den Bergh, B. Going green to be seen: Status, reputation, and conspicuous conservation. J. 
Pers. Soc. Psychol. 98(3), 392–404. https:// doi. org/ 10. 1037/ a0017 346 (2010).

 33. Silver, I. M. & Shaw, A. Pint-sized public relations: The development of reputation management. Trends Cogn. Sci. 22(4), 277–279. 
https:// doi. org/ 10. 1016/j. tics. 2018. 01. 006 (2018).

 34. Verghese, P. Visual search and attention: A signal detection theory approach. Neuron 31(4), 523–535 (2001).
 35. Vingilis-Jaremko, L., Kawakami, K. & Friesen, J. P. Other-groups bias effects: Recognizing majority and minority out-group faces. 

Soc. Psychol. Pers. Sci. 11(7), 908–916. https:// doi. org/ 10. 1177/ 19485 50620 919562 (2020).

https://doi.org/10.1037/h0028434
https://doi.org/10.1037/h0028434
https://doi.org/10.1016/j.brainres.2013.07.015
https://doi.org/10.1111/bjop.12508
https://doi.org/10.1073/pnas.1822084116
https://doi.org/10.1016/j.cognition.2015.07.011
https://doi.org/10.1016/j.cognition.2015.07.011
https://doi.org/10.1080/17470919.2011.596946
https://doi.org/10.3758/s13421-013-0316-7
https://doi.org/10.1037/a0020463
https://doi.org/10.1016/j.cognition.2010.09.003
https://doi.org/10.1177/0146167211407210
https://doi.org/10.1037/a0036838
https://doi.org/10.1080/13506285.2013.821429
https://doi.org/10.1037/0278-7393.22.6.1364
https://doi.org/10.1037/0278-7393.22.6.1364
https://doi.org/10.1037/0096-3445.129.4.559
https://doi.org/10.1111/bjop.12376
https://doi.org/10.1111/bjop.12376
https://doi.org/10.1111/j.1751-9004.2008.00090.x
https://doi.org/10.1177/1948550611409759
https://doi.org/10.1177/1368430212460893
https://doi.org/10.1037/a0038781
https://doi.org/10.1037/a0029395
https://doi.org/10.1037/pspp0000189
https://doi.org/10.1177/0886260515593546
https://doi.org/10.1098/rsbl.2011.0881
https://doi.org/10.1098/rsbl.2011.0881
https://doi.org/10.1037/a0023524
https://doi.org/10.1037/a0023524
https://doi.org/10.1037/a0017346
https://doi.org/10.1016/j.tics.2018.01.006
https://doi.org/10.1177/1948550620919562


9

Vol.:(0123456789)

Scientific Reports |        (2022) 12:20353  | https://doi.org/10.1038/s41598-022-24333-z

www.nature.com/scientificreports/

 36. Hills, P. J., Pake, J. M., Dempsey, J. R. & Lewis, M. B. Exploring the contribution of motivation and experience in the postpubescent 
own-gender bias in face recognition. J. Exp. Psychol. Hum. Percept. Perform. 44(9), 1426. https:// doi. org/ 10. 1037/ xhp00 00533 
(2018).

 37. Weihai, T., Xiaopei, Z., Le, T., Nan, L. & Xiping, L. The categorization-individuation model on own-age effect. J. Psychol. Sci. 40(3), 
540–546. https:// doi. org/ 10. 16719/j. cnki. 1671- 6981. 20170 305 (2017).

 38. Fangfang, W., Bin, Z., Shuhan, M. & Zhijie, X. Own-group bias in face recognition. Adv. Psychol. Sci. 28(7), 1164. https:// doi. org/ 
10. 3724/ SP.J. 1042. 2020. 01164 (2020).

Acknowledgements
This study was supported by a grant from the National Natural Science Foundation of China (31960181, 
82260364).

Author contributions
G.F. and Y.W. contributed equally to this work as co-first authors. X.D. and Y.Y. conceived and designed the study. 
J.L. and P.Z. collected and analyzed the data.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to X.D.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2022

https://doi.org/10.1037/xhp0000533
https://doi.org/10.16719/j.cnki.1671-6981.20170305
https://doi.org/10.3724/SP.J.1042.2020.01164
https://doi.org/10.3724/SP.J.1042.2020.01164
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	The impact of social motivation on the other-race effect under high and low social status
	Study 1
	Method. 
	Participants. 
	Study design. 
	Stimuli. 
	Procedures. 

	Results. 
	Discussion. 

	Study 2
	Method. 
	Participants. 
	Study design. 
	Study materials. 
	Study procedures. 

	Results. 
	Discussion. 

	General discussion
	Conclusion
	References
	Acknowledgements


