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Research shows that taxi drivers 

develop a larger hippocampus (the area 

of the brain that stores spatial 

representations) the longer they have 

been on the job.  

Source: Maguire, E. A., Gadian, D. G., 

Johnsrude, I. S., Good, C. D., Ashburner, J., 

Frackowiack, R. S. J., & Frith, C. D. (1999). 

Navigation-related structural change in the 

hippocampi of taxi drivers. Proceedings of the 

National Academy of Arts and Sciences in 

America, 97, 4398- 4403.   

  



People who juggle regularly 

developed denser grey matter than 

participants who do not juggle. The 

longer they juggle, the more grey 

matter they developed. 

Source: Draganski B, Gaser C, Busch V, 

Schuierer G, Bogdahn U, May A. (2004). 

Neuroplasticity: changes in grey matter 

induced by training. Nature, Jan 

22;427(6972):311-2.  

Experience matters! 



Culture should matter too! 

Different cultures have different lay theories, 

norms, and practices.  Therefore, people 

from different cultures would have 

different experience, and thus could show 

different neurological responses in 

contexts.  

 

 

 

 



Overview 

• Cross-cultural differences in cognition 

• How flexible are these differences? 

• Why can someone switch between 

cultures easily, whereas others 

harder? 

• Conclusion – a model of Dynamic 

Cultural Influences on Brain and 

Cognition  

 



 
Jenkins, Yang, Goh, Hong, & Park (2010), Social Cognitive and Affective Neuroscience. 

 

 

Americans focus more on focal objects,  

whereas Chinese focus more on context (e.g., Nisbett et al). 



Object processing engages the  

Lateral Occipital Complex (LOC) 

Malach et al, PNAS (1995) 
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dependent (BOLD) signal 



• Novel-congruent 

 

 

 

• Repeat-congruent 

Congruent quartets 



Incongruent quartets 

• Novel-incongruent 

 

 

 

• Repeat-incongruent 



We hypothesized that Chinese would show greater 

adaptation to incongruent stimuli, consistent with 

their tendency to process contextual relationships 

more extensively than do North Americans.  
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Image Acquisition using  

a 3T Siemens Allegra MR Headscanner 

Participants: 16 Chinese and 16 Euro-Americans 



Totally 80 quartets (20 quartets for each type) presented in 4 runs. 
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Results: Lateral Occipital Complex,  

Left and Right 

Across all 32 subjects; 

no significant 

difference between the 

two ethnic group 

averages 

 

 



BOLD signal obtained from left and right LOC Regions 

of Interest for Chinese and American participants  

 



Summary 

These results indicate that Chinese subjects 

were more sensitive to contextual 

incongruity than were Americans and that 

they reacted to incompatible 

object/background pairings by focusing 

greater attention on the focal object. 



• There is no cultural difference in which 

brain regions were recruited – not a 

constitutional difference. 

• The findings reflect a different 

processing style:  

 Holistic/global processing for Easterner on 

average, and  

 Analytic/local processing for Westerner on 

average. 

 



So what? 

What are the implications in real life? 
 

 

 







  

  

  

  

Creating Group Pictures 

ethnicity, gender composition, positive, neutral, or negative emotion 



Start 

+ 

fixation 

1000ms 

Neutral emotion 

1000ms 

Response1: 

+ 

Next trial 

1000ms 

Experimental Procedures 

Asians/Whites 

Target photo 

500ms 

%Positive emotion? 

Response2: 

%Negative 

emotion? 





+ 







After the incident，What is the proportion of 

the group show a positive response? 

  

0% 25% 50% 75% 100% 



After the incident，What is the proportion of 

the group show a negative response? 

  

0% 25% 50% 75% 100% 



Perception of collective emotion 
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----------  Singaporean Chinese 

----------  White Americans 

Accuracy Accuracy 

Negative Emotion 



What is the emotion expressed in the picture? 

1.  happy 2. angry 3. scared 4. neutral 

Detection of individual’s emotion 



Why are cross-cultural differences? 

Culture 

Global vs. Local 
Processing 

Accuracy in 
perceiving 
collective 
emotion 





Global versus Local Processing 

Difference Score: RT_large letter – RT_small letter 



Mediational model 

Bootstrapping: Mediation effect=-.02， SE = .01，95% CI: -.03 to -.01 

b = -.01, t = -.64, p = .52 

(b = -.03, t = -3.03, p < .001) 

b = 49.44, t = 3.42, p < .01  b = -.0003, t = -3.15, p < .01  

Culture 

Global vs. Local 
Processing 

Accuracy in 
perceiving 
collective 
emotion 



Does it mean that Easterners are 

necessarily better off than 

Westerners?  

No. Having an ability to switch flexibly 

between global vs. local processing 

when needed could be the best. 



A Dynamic Constructivist Approach to Culture 
(Hong, Morris, Chiu, Benet-Martinez,  

 American Psychologist, 2000) 
 
 

Culture is defined as networks of shared meaning 

(such as lay beliefs) that are produced, 

distributed, and reproduced among a collection 

of inter-connected individuals (Barth, 2002). 

People acquire lay theories about the world from 

their cultural group. These theories are tools 

that people use to interpret and understand 

specific domains of their world. 
 

 

 



Bicultural individuals 

Chinese 

American 

Dynamic Constructivist Approach 

(Hong, Morris, Chiu, & Benet-Martinez, American Psychologist, 2000; Hong & Chiu, Social Cognition, 

2001) 



Priming Culture 

Chinese 

Dynamic Constructivist Approach 

(Hong, Morris, Chiu, & Benet-Martinez, American Psychologist, 2000; Hong & Chiu, Social Cognition, 

2001) 



Priming Culture 

American 

Dynamic Constructivist Approach 

(Hong, Morris, Chiu, & Benet-Martinez, American Psychologist, 2000; Hong & Chiu, Social Cognition, 

2001) 



Chinese Cultural 

Primes 

Neutral Primes American Cultural 

Primes 



 Evidence 
Cognition: External versus internal 

attributions (Hong, Chiu, & Kung, 1997, 
Hong, Morris, Chiu, & Benet-Martinez, 2000; 

Hong et al., 2001, 2003)  

Behavior: Cooperation versus competition 
in Prisoner’s dilemma game (Wong & 
Hong, Psych. Science, 2005) 

Affect: Relational versus Ego-centric 
emotional projection (No, Hong, et al., 
JPSP, 2008) 



 

 

How does Dynamic Constructivist Model  

relate to brain research? 



Individualist 

independent self-construal 

(typical of Western cultures) 

Self 

mom 

fathe

r 

sister 

brother 

Grand-

mom 

Collectivist 

Interdependent self-construal 

(typical of East Asian cultures) 

Self 

Evaluate the self in 

general terms (e.g., I am 

talkative). 

(Markus & Kitayama, 1991) 

Evaluate the self in specific 

relationship contexts (e.g., I 

am talkative with my close 

friends)  

brother mom 

fathe

r 

sister 

Grand-

mom 



Chiao, J.Y., Harada, T., Komeda, H., Li, Z., Mano, Y., Saito, D.N., Parrish, T.B., Sadato, N., 

Iidaka, T. (2009).  Neural basis of individualistic and collectivistic views of self.  Human Brain 

Mapping, 30(9), 2813-20. 

 



In both Japan and the United States, degree of collectivistic versus 

individualistic cultural values predicts neural response within medial 

prefrontal cortex to contextual and general self judgments, respectively 

(adapted from Chiao et al. 2009).  

 



Chiao et al. (2010) prime culture 



Chiao et al. (2010) prime culture 



Bicultural individuals primed with collectivistic versus individual 

cultural values (Chiao et al., 2010).  
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 Importantly, recent research has shown 

that magnitudes of neural activation vary 

as a function of individuals’ degree of 

culture-typical identity – the more 

acculturated the East Asian participants to 

American culture, the stronger they show 

the American pattern of neural activation.  

 
Source: Hedden, T., Ketay, S., Aron, A., Markus, H., & Gabrieli, J. D. E. 

(2008). Cultural influences on neural substrates of attentional 

control. Psychological Science, 19, 12-17. 

 

 

 

 



Pacita Abad: A Racial Identity Crisis, 1992. 



Close Encounters with foreign cultures 

can evoke hot, exclusionary responses 



What would predict hot, exclusionary responses? 

Lay theory about the nature of race is a key predictor. 

 
Racial Essentialism: 

• race reflects inherent essence / disposition; 

• race is indicative of a person’s abilities and 

traits; 

• racial categorization is unalterable. 



 

Biculturals (Chinese-Americans) -- 

 

Believing in racial essentialism 

• show cognitive rigidity in switching 
between cultures;  

• show more heightened skin conductance 
(experience more stress) when 
navigating cultures; 

• display a lesser tendency to accept new 
cultures 

 

(Chao, Chen, Roisman, & Hong, 2007, Psychological Science) 



1. Difficulty in switching between cultural 

representations. 

 

 

 

Chinese 

culture 

collective dutiful harmony individuality unique autonomy 

Chinese values 

High Essentialists 
 

American 

culture 

Chinese 

culture 

American 

culture 

Low Essentialists 
 

Chinese values 

American values 

American values 

collective dutiful harmony individuality unique autonomy 



Begin trial 

+ 

Focal point 

1500ms 

Prime 

250ms Target word/nonword 

Chinese/American value 

words or nonwords 

+ 

Focal point 

1500ms 

The cultural priming task 

Chinese/American/ Neutral 

Primes 



+ 

Computer monitor 

1500 ms 



Computer monitor 

250 ms 



+ 

Computer monitor 

1500 ms 



freedom 

Computer monitor 

Click “yes” or “no” to decide whether it is a word 



+ 

Computer monitor 

1500 ms 



Computer monitor 

250 ms 



+ 

Computer monitor 

1500 ms 



dvniiialtydui 

Computer monitor 

Click “yes” or “no” to decide whether it is a word 



Design 

American Prime Neutral Prime 

Am. 

Value 

Ch.  

value 

Am.  

value 

Ch. 

 value 

Chinese Prime 

Am.  

value 

Ch. 

 value 

Chinese value:  

obedient, modesty, collective, obligation, harmony 

American value:  

assertive, unique, individuality, autonomy, freedom 

 

Facilitation score = Neutral Prime – Cultural Prime 

towards the same target words 



Results: Prime X Target 

F(1, 42) = 5.45, p < .05 
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• Reaction time towards each Prime-Target pairing 
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Essentialist Beliefs  

Prediction American Prime + Chinese 

Value; Chinese Prime + 

American Value 

Predictions 

Faster 

Slower 

Chinese 

culture 

Collective Modesty Harmony 

American culture 

Autonomy Freedom Unique 

Chinese values American values 

Chinese culture American culture 

Chinese values American values 

High essentialist 

Low essentialist 

Collective Modesty Harmony Autonomy Freedom Unique 



Results: Prime X Target X Essentialist beliefs 

Correlation between essentialist theory and facilitation 

score 
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F(1, 42) = 5.89, p < .05 
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Result summary 

An essentialist race theory is associated 

with representing the Chinese and 

American cultures as discrete entities, 

making it harder to switch between 

Chinese and American cultural frames.  



Hot while passing between two cultures  

(Chao, Chen, Roisman, & Hong, 2007, Study 2, 

Psychological Science) 



Cultural Attachment Interview 
(Hong, Roisman, & Chen, 2006) 

Baseline 

and Warm-

up 

Questions 

Phase 1 
Talk about Experiences 

with Chinese & American 

Culture 

Phase 2 

Generate 5 words to 

characterize their 

experiences with each 

culture & substantiate 

word choice with 

personal stories 

Final Rest 

Period 

Phase 3 

• Adapted from Adult Attachment Interview (Main, Kaplan, Cassidy, 

1985; Main & Goldwyn, 1998; Hesse, 1999) 



Baseline 

and Warm-

up 

Questions 

Phase 1 
Talk about Experiences 

with Chinese & American 

Culture 

Phase 2 

Generate 5 words to 

characterize their 

experiences with each 

culture & substantiate 

word choice with 

personal stories 

Final Rest 

Period 

Phase 3 

β=.30, p<.05 β=.11, ns β=.24, ns 

Results: Effect of essentialism on skin conductance reactivity  

* Controlled for English proficiency, length of stay in the US, & 

valence of experiences  



Result summary 

An essentialist race theory sets up a 

framework within which the Chinese 

and American cultures are seen as 

discrete and non-overlapping.  

Therefore it is more stressful to pass 

between cultural frames.  



Effects of Racial Essentialism 

Race-based categorization and cognition: More 
ready and sensitive to use racial categories. 
(Chao, Hong, & Chiu, JPSP, 2013) 

Identity and identification: More ethnic 
identification and contrast (distancing) from 
mainstream cultures (Hong et al., JPSP, 2003; 

No, Hong, et al., JPSP, 2008)  

Cultural frame switching: having more emotional 
and cognitive difficulty in switching between 
cultural frames (Chao, Chen, Roisman, & Hong, 
Psych Science, 2007; Friedman, Liu, Chi, Hong, & 

Sung, 2012). 
Dampen creativity  

(Tadmor, Chao, Hong, & Polzer, Psych Science, 2012)  
 



Race-based categorization and cognition  
(Chao, Hong, & Chiu, JPSP, 2013) 

 
 

 

 



 

1. Jimmy Carter, Martin Luther King, Jr., Barack Obama

  

 

2. Michael Jordan, Denzel Washington, Bruce Willis  

 

 

In the following lists, among the three things listed 

together, please indicate which two of the three are most 

closely related by circling each of those two words. 



Morphed the 30 pairs of the original faces 
–With the original faces on each end of the continuum  
–Morphed faces into 10 gradations 

B1 

Black 

W1 

White 
B2 B3 B4 B5 W5 W4 W3 W2 



                  (a)    (b) 

“Who is more likely to be Black?”  

 

a or b 

Method of difference 
 

Force-choice paradigm 



                  (a)    (b) 

“Who is more likely to be White?”  

 

a or b 



Level 1 

Black 

Level 10 

White 

Level 5 

Level 6 

“Who is more likely to be Black?” 

“Who is more likely to be White?” 



BW: Black?

0.4000

0.5000

0.6000

0.7000

0.8000

0.9000

Level 2 Level 3 Level 4 Level 5

Morphing

%
 C

o
r
r
e

c
t

Low Essen High Essen

------------------------------------------------------------------------------------------

--------------------------------------------

Morphing Level X Essentialist theory (quadratic) interaction, 

F(1,62) = 7.43, p<.01   

 



BW: White?

0.4000

0.5000

0.6000

0.7000

0.8000

0.9000

Level 9 Level 8 Level 7 Level 6

Morphing

%
 C

o
r
r
e
c
t

Low Essen High Essen

------------------------------------------------------------------------------------------

--------------------------------------------



Summary 

High essentialists were more likely than 
low essentialists to correctly detect 
the origin pictures when the 
distracters were moderately 
ambiguous (at levels 4 and 7).  



Number of participants 84 

gender composition: 71% males 

mean age: 35 years-old 

mean length of residence in China: 3.38 years 

Western Expatriates in Beijing  
(Hong & Zhang, 2006) 



Below are questions concerning your activities 
during the past 6 months. Please fill in the blanks 
with percentages. (0 to 100) 

 

Sample activities: 

•  During this past period, when I listened to music, 
_____% of the time I listened to Chinese music. 

•  During this past period, when I was engaged in 
recreation, _____% of the time it was Chinese forms 
of recreation. (e.g. Chinese movies, Ma jiang, 
Chinese poker….) 

•  Among the restaurants where I dined out during 
the past month, _____% were Chinese restaurants. 

•  During this past period, the language I used at 
work was _____% Chinese. 

•  During this past period, _____% of the films I 
watched was in Chinese. 

•  Now _____% of my friends are Chinese. 

 



Results 

mean activity level: 21.36% 

Expatriates who believed that racial groups have essence and 

inherent differences engaged in fewer Chinese activities  

(r = -.43, p<.01) 

(relationship remained significant after controlling for length 

of residence in China and Chinese language proficiency) 



Group 

(ethnicity/race/

gender) 

 neural activation 

patterns on 

particular tasks  

 

Shared lay 

theories, 

values, norms, 

collective 

representations  

A model of Cultural Neuroscience 

 Cognition, 

Affect, 

Behavior  

 

Associative, Probabilistic 

Causal 

(Hong & Khei, 2014) 



To conclude 

• Although there are cross-cultural differences 

in cognition, these differences are not 

inevitable.   

• In this globalizing world, we are observing 

cultural mixing around us more and more 

often. 

 



Incense holder. Assembled in Europe, 18th century. 
Porcelain, lacquer, gilded bronze, coral, height 25 cm. 
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Future Directions 

• How would the experiences of cultural 

mixing affect (or even change) the 

biology of human beings (epigenetic 

and neurological changes)? 

• How would beliefs (and other cognitive 

styles) moderate the experiences and 

consequences of cultural mixing? 
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Thank You! 

 
More information on my webpage 

(type “Ying-yi Hong” on google search) 

 



Additional slides 



Group 

(ethnicity/race/

gender) 

 neural activation 

patterns on 

particular tasks  

 

Shared lay 

theories, 

values, norms, 

collective 

representations  

A Model for Cultural Neuroscience 

 Behavior  
 

Associative, Probabilistic 

Causal 

Racial  

essentialism 



Mexican 

group 
 Greater 

Cognitive 

Control 

 

Family 

Obligation 

Example: Eva Telzer  

Lower 

Risk-

Taking  

 

Associative, Probabilistic 

Causal 



Main Methods: 

 

1.Measuring participants’ chronic beliefs in 

racial essentialism using a questionnaire. 

 

2.Activating the temporal accessibility of 

racial essentialism or social constructivism 

by reading fake essays. 



 Sample items of racial essentialism 

questionnaire 

 

To a large extent, a person’s race biologically determines his or 

her abilities and traits. 

Although a person can adapt to different cultures, it is hard if not 

impossible to change the dispositions of a person’s race. 

How a person is like (e.g., his or her abilities, traits) is deeply 

ingrained in his or her race.  It cannot be changed much. 

A person’s race is something very basic about them and it can’t 

be changed much. 

 

Ratings: from 1, strongly disagree, to 6, strongly agree. 







Asian Americans’ cultural identification 

No, Hong, et al., JPSP, (2008) 



Hot processes 

Essentialism of race/ethnicity is associated with 

more difficulty in switching between cultural 

frames 

• Ying-yi Hong and colleagues  

 

Low bicultural Identity Integration is associated 

with less benefits from bicultural exposure. 

• Veronica Benet-Martinez, Chi-ying Cheng and 

Fiona Lee, Michael Morris, and colleagues 

 

 



Take Home message 

• Culture does not rigidly determine an 

individual’s cognition, affect, and 

behavior. 

• Instead, with the right mindsets, cultures 

can be used to enhance cognitive 

flexibility, creativity, facilitate passing 

through cultural frames, and to achieve 

greater social harmony. 



Additional slides 



Self  

Multicultural 

Self: 

Reacting 

toward the 

implications 

of the cultures 

for  

the self  
 

 

 

Multicultural 

Mind: 

Acquiring 

and 

representing 

multiple 

cultural 

knowledge  

Multiple 

Culture 

Exposure   

Racial Essentialism 



    Still hopeful! 

Multicultural exposure reduces intergroup bias 

via reduction of need for cognitive closure 

(Tadmor, Hong, et al., JPSP, 2012).  

 

Multicultural 

Experience 

Intergroup bias 

(stereotypes, prejudice, 

and discrimination) 

Need for Cognitive 

Closure 
reduce reduce 

reduce 



Take Home message 

• Culture does not rigidly determine an 

individual’s cognition, affect, and 

behavior. 

• Instead, with the right mindsets, cultures 

can be used to enhance cognitive 

flexibility, creativity, facilitate passing 

through cultural frames, and to achieve 

greater social harmony. 



Study 2 (causal links) 
 

 
Participants: 72 Jewish-Israeli undergraduates  

 

Manipulation: Participants were randomly assigned into one of 
the three conditions (1) Racial Essentialism prime, (2) Non-
Essentialism prime, and (3) Control (no-prime)  

 

Creativity: Remote Associates Test (RAT) (Mednick, 1962),  

e.g., what is the common thread linking these three 
words/concepts?  manners-round-tennis: TABLE  

The more correct answers, the more creative. 

 

Manipulation check: 8-items “To a large extent, a person’s race 
biologically determines his or her abilities and traits” (No, Hong et 
al., 2008) 
    





Studies 3a & 3b (mediation model) 
 

 

Participants: 45 Caucasian-Americans (3a) and 56 Asian-Americans (3b; about 40% 
born in US) 

 

Manipulation: Participants were randomly assigned into one of the three conditions (1) 
Racial Essentialism prime, (2) Non-Essentialism prime  

 

Creativity: Duncker candle problem 

 

Close mindedness: subscale of the Need for Cognitive Closure scale (Webster & 
Kruglanski, 1994).  

 

Manipulation check: 8-items “To a large extent, a person’s race biologically 
determines his or her abilities and traits” (No, Hong et al., 2008) 

    







1. Our results suggest that stereotyping and 

creative stagnation are rooted in a similar 

tendency to over-rely on existing category 

attributes. 

2. Our research is the first to consider the 

effects of racial essentialism beyond 

intergroup relations and link it to creativity.  

3. Our findings suggest that essentialism 

exerts its negative effects on creativity not 

through what we think but how we think (Leung 

& Chiu, 2010; Tadmor et al., 2011; Tadmor, Tetlock, & 

Peng, 2009).  

  

  

 

 

Contributions 



Although the long-term effects of our manipulation 

have yet to be demonstrated, we speculate that it 

might be possible to devise an intervention 

program that will reduce racial essentialist beliefs, 

leading participants not only to become more 

socially tolerant but to also unleash their creative 

potential in the process.  

Implications 

  
一石二鳥: 和諧社會, 創意無限! 

  
  
 
 



Frida Kahlo: Self Portrait on the Borderline between 

Mexico and the United States, 1932. 






