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The Development of Cognitive Styles among American and Chinese Children 

 

Abstract 

 The past three decades of research in cultural psychology have generated a catalog of 

differences between Western and East Asian adults especially with respect to their cognitive 

style, and notably in terms of attending to the focal object versus the context, rejecting versus 

accepting contradiction, expecting stability versus change, and so on. These cognitive differences 

have been linked to the intellectual traditions of the respective cultures and may be transmitted 

across generations through parenting and educational practices. However, a surprisingly small 

body of literature has compared Western and East Asian children, and none has systematically 

examined the cognitive differences found among adults from a developmental perspective. 

 This dissertation addresses this gap by systematically investigating 3- to 9-year-old 

American and Chinese children’s cognitive styles in four domains: expectations of change; 

reactions to contradiction; attention to relationships, especially in problem-solving contexts; and 

conceptualization of mental faculties and functions. Three overarching research questions were 

examined: (1) Are there universal patterns of development across cultures? (2) Are there cultural 

variations in development? (3) Does the effect of culture vary with age?  

 The overall findings across the four domains show notable similarities between American 

and Chinese children. Although several modest, localized cultural differences as well as 

interactions between culture and age were found, they were overshadowed by cultural 
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similarities. Overall, the findings provide support for universal patterns of development 

alongside modest cultural variation. They highlight the risks of overgeneralizing cultural 

contrasts while overlooking cross-cultural similarities, within-culture variation, as well as 

dynamic cultural change.  
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Chapter 1 

Introduction 

Understanding the workings of the mind is an ancient endeavor. For example, in Ancient 

China, Laozi (c. 6th – 5th century B.C.E.) wrote in the Dao De Jing, “knowing one’s ignorance is 

a high achievement; not knowing how one knows is a fault.” Similarly, in Ancient Greece, 

Socrates (c. 5th – 4th B.C.E.) reputedly asserted his own ignorance and challenged his 

contemporaries until they realized their own, too; Aristotle (384 – 322 B.C.E.) examined 

psychology in depth in his De Anima. In Ancient India, Siddhārtha Gautama (c. 5th – 4th 

B.C.E.)—also known as the Buddha—centered his teaching on understanding and improving 

psychological experiences.  

Despite these efforts in studying psychology in various intellectual traditions, modern 

psychology is arguably Western-oriented. Henrich, Heine, and Norenzayan (2010) criticized 

modern psychology for being WEIRD—an acronym for Western, Educated, Industrialized, Rich, 

and Democratic. They argued that psychology research is predominantly conducted by WEIRD 

researchers with WEIRD participants—who happen to be among the least representative of the 

human species, according to cross-cultural studies. More disconcertingly, not knowing the 

“weirdness” of WEIRD samples, researchers are prone to making broad and inaccurate 

generalizations about the human species based on research with WEIRD samples (Henrich et al., 

2010). For example, social psychologists found that Western adults tend to attribute other 

people’s behaviors to traits while overlooking situational factors, and they called this bias the 

“fundamental attribution error” (Jones & Harris, 1967; Ross, 1977). However, researchers 

attempting to replicate this finding with non-Western participants found that this error may not 
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be so fundamental after all—for example, this effect is weaker or nonexistent among East Asian 

adults, who are more likely than their Western counterparts to attribute other people’s behaviors 

to situational factors (Choi, Nisbett, & Norenzayan, 1999). Therefore, conducting cross-cultural 

research can advance knowledge of the universal aspects of human psychology as well as the 

magnitude of cultural influences. 

Variations between Western and East Asian Thoughts 

Two groups of cultures—Western and East Asian cultures—in particular, have received a 

lot of attention from research in the past three decades (e.g., Heine, 2001; Kitayama, Park, 

Sevincer, Karasawa, & Uskul, 2009; Markus & Kitayama, 1991, 2010; Nisbett, Peng, Choi, & 

Norenzayan, 2001; Peng & Nisbett, 1999; Spencer-Rodgers, Williams, & Peng, 2010; Triandis, 

1989). Western cultures, in this dissertation, refer to cultures influenced by Ancient Greek and 

Judeo-Christian cultures, for example Western European and the present-day North American 

and Australasian cultures. East Asian cultures refer to cultures influenced by Confucian, 

Buddhist, and Daoist cultures, for example Chinese, Japanese, and Korean cultures. These two 

groups of cultures stand in marked contrast with each other in myriad ways given their distinct 

social histories and intellectual traditions as well as the fact that—despite small-scale cultural 

exchanges throughout history, notably via the Silk Road etc.—they developed relatively 

independently of each other’s influence for thousands of years until much recently.  

The past three decades of research examining variations between Western and East Asian 

cultures has been fruitful in proposing frameworks to characterize these variations in various 

domains. Three broad frameworks stand out as the most influential: individualistic versus 

collectivistic values, independent versus interdependent self-views, and analytic versus holistic 

cognitive styles.  
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In the domain of values, Western cultures have been characterized as individualistic—

tending to value the pursuit of personal goals and the expression of one’s uniqueness as an 

individual, whereas East Asian cultures have been characterized as collectivistic—tending to 

value the pursuit of collective goals and the maintenance of harmonious relationships within 

social groups (Oyserman, Coon, & Kemmelmeier, 2002; Oyserman, Sorensen, Reber, & Chen, 

2009; Triandis, 1995).  

Similarly, in the domain of self-views, adults from Western cultures have been 

characterized as having independent self-views—viewing the self as independent and distinct 

from others, whereas adults from East Asian cultures have been characterized as having 

interdependent self-views—viewing the self as interdependent and inseparable from social 

relationships (Markus & Kitayama, 1991, 2010; Triandis, 1989).  

In the domain of cognition, adults from Western cultures have been characterized as 

having an analytic orientation—a tendency to focus their attention on individual objects and to 

believe in the stability of entities and the conflict between opposites, whereas adults from East 

Asian cultures have been characterized as having a holistic orientation—a tendency to focus their 

attention on the context surrounding objects and the relations among them and to believe in 

change and the harmony of opposites (Kitayama, Duffy, Kawamura, & Larsen, 2003; Masuda & 

Nisbett, 2001; Nisbett et al., 2001). There have also been efforts to examine the theoretical and 

empirical similarities across these three frameworks on values (individualistic versus holistic), 

self-views (independent versus interdependent), and cognitive styles (analytic versus holistic) 

across cultures (for reviews, see Spencer-Rodgers et al., 2010; Varnum, Grossmann, Kitayama, 

& Nisbett, 2010).  
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Despite these different frameworks, a common theme emerges: Western cultures have 

been portrayed as being oriented toward the self—by emphasizing individualistic values, 

independence, and analytic approaches, whereas East Asian cultures have been portrayed as 

being oriented toward the context—by emphasizing collectivistic values, interdependence, and 

holistic approaches. However, I argue that this portrayal is not the whole picture and does not 

account for the fact that many East Asian philosophies put greater emphasis on the self than on 

the external world. For example, one of the most widely practiced quotes in Confucianism places 

self-cultivation as the first priority and the prerequisite for any external achievement, “[one must] 

cultivate oneself, and only then can one bring harmony to one’s family; and only then can one 

bring peace to one’s nation, and only then can one bring virtue to the world”, and the author went 

on to stress that cultivating the self is the foundation of all (the Great Learning). Similarly, 

Buddhist teachings emphasize forgoing one’s attachment to the external world and directing 

attention inward to the workings of one’s mind. The two pivotal figures in Daoism, Laozi and 

Zhuangzi also behaved in an extremely individualistic fashion, the former being a recluse and the 

latter constantly ridiculing and defying social conventions.  

All of the above philosophies have important implications for East Asian cultures which 

are not captured by the three frameworks proposed in cross-cultural psychology. I argue that, 

ironically, the Western orientation toward the self and the Eastern orientation toward the context, 

as described above, eventually led them in the opposite direction: a greater emphasis on 

changing the external world in Western cultures and a greater emphasis on changing the self in 

East Asian cultures. This proposal does not contradict, but rather complements the existing 

frameworks and hypothesizes that the high value placed on the self is coupled with a motivation 
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to change the world in Western cultures, whereas the high value placed on the world is coupled 

with a motivation to change the self in East Asian cultures.  

In the following section, I will review extant theories and empirical evidence on Western 

and East Asian psychological orientations, which will provide a rationale for advancing this 

proposal. But before I proceed, I want to preface this discussion with a word of caution in 

interpreting cross-cultural research. Although the ideas described in this dissertation are often 

labeled as Western or East Asian, this is partly due to the shared terms in the field and partly due 

to the fact that these orientations are associated with the historical and intellectual traditions 

inherited by these cultures, which may or may not be shared by contemporary and future 

generations. Orientations or beliefs do not have nationalities or cultural affiliations, including 

those typically associated with specific cultures. In fact, these orientations can be considered as 

intellectual stances that one can adopt, switch, and integrate—if one so wishes—regardless of 

one’s culture of origin. Indeed, many studies have suggested that people’s individualism versus 

collectivism orientation can be easily swayed by the immediate context (for a review, see 

Oyserman & Lee, 2008). For example, adult participants who were primed with individualism 

(e.g., by thinking about how they were different from their family and friends and what the 

participants expected of themselves) endorsed more individualistic values and less collectivistic 

values as compared to those primed with collectivism (e.g., by thinking about how they were 

similar to their family and friends and what their family and friends expected of them), and this 

pattern of results has been replicated with participants from traditionally individualistic as well 

as collectivistic cultural backgrounds (Oyserman & Lee, 2008). This suggests that despite the 

marked contrast between the social and cognitive orientations prevalent in Western and East 
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Asian cultures as reviewed below, these orientations are malleable and can vary within-cultures 

and within-individuals.  

Western and East Asian Views about the World 

Attention to Focal Objects versus Context and Relations. One fundamental difference 

between Western and East Asian cultures is their assumptions about the world, specifically 

whether the world consists of a myriad, separate entities, or alternatively is an interconnected, 

inseparable whole. Nisbett et al. (2001) argued that the former assumption is characteristic of 

Western thought and in contrast, the latter is characteristic of East Asian thought. They argued 

that a person who assumes that the world consists of separate entities tends to detach entities 

from their contexts, focus on the traits of individual entities, categorize entities based on their 

traits, and formulate rules that apply to categories, in order to provide explanations and 

predictions about the entities—showing an analytic orientation. In contrast, a person who 

assumes that the world is an interconnected whole tends to perceive entities as residing in their 

contexts, attends to the whole context or the relations among entities, and provides explanations 

and predictions about the entities based on their relations and contexts—showing a holistic 

orientation. They also argued that this difference in orientation—analytic versus holistic—not 

only characterizes the intellectual traditions but also the psychology of contemporary individuals 

living in these cultures (Nisbett et al., 2001). 

This proposal has been supported by findings showing that, when viewing scenes, 

Western adults are more inclined to attend to individual objects, especially focal objects, whereas 

East Asian adults are more inclined to attend to the context and the relations between objects 

(Chua, Boland, & Nisbett, 2005; Kitayama et al., 2003; Masuda & Nisbett, 2001; Nisbett & 

Miyamoto, 2005). For example, in one study (Masuda & Nisbett, 2001), American and Japanese 
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adults watched a video of a fish tank with both focal objects (salient, swimming fish) and 

background details (e.g., plants and rocks in the background) and were asked to recall what they 

saw. The results showed that Japanese participants reported more information about the 

background and the relationships between objects as compared to American participants.   

 In another study (Kitayama et al., 2003), American and Japanese adults were presented 

with a square frame with a vertical line inside of the square. They were then presented with a 

second square of a different size as the first square and were asked to draw a line that either had 

the same absolute length as the line in the first square (the absolute task) or was in the same 

proportion to the second square as the proportion of the first line to the first square (the relative 

task). The absolute task required participants to focus on the focal object (i.e., the line) and 

ignore the context (i.e., the square frame), whereas the relative task required participants to see 

the focal object in relation to the context. The results showed that the American participants were 

more accurate in the absolute task than the relative task, whereas the Japanese participants were 

more accurate in the relative task than the absolute task (Kitayama et al., 2003), suggesting that 

when viewing the first square, American adults paid more attention to the focal line, whereas 

Japanese adults paid more attention to the relation between the line and the frame.  

In a similar vein, Ji, Zhang, and Nisbett (2004) found cultural differences in category-

based versus relation-based reasoning between American and Chinese adults. In their study, 

American and Chinese adults were presented with three words (e.g., monkey, panda, and banana) 

and asked which two of the three words were closely related. The results showed that American 

participants made more category-based responses (e.g., by grouping monkey and panda) than 

relation-based responses (e.g., by grouping monkey and banana), whereas Chinese participants 

made more relation-based responses than category-based responses (Ji et al., 2004). Together, 
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these findings support Nisbett et al.’s (2001) proposal that Western adults tend to view the world 

as consisting of independent entities, whereas East Asian adults tend to view the world as an 

interconnected whole.  

Reactions to Contradiction. Viewing the world as separate versus interconnected has 

implications for one’s reactions to contradiction. If one holds the former view, then one likely 

believes that every entity has a unique identity and is not only defined by what it is, but also by 

what it is not—i.e., how it is distinct from other entities. Thus, every thesis has its antithesis; 

every hero has his enemy. Contradiction presents a choice to be made—to tell the right from the 

wrong—and a battle to be won—to defend oneself and defeat the opponent. This reaction to 

contradiction, a differentiation approach, is consistent with the intellectual traditions in Western 

cultures, such as the dramatization of conflict in Greek tragedy, the value placed on 

argumentation and debate in Western education (Driver, Newton, & Osborne, 2000; Kühnen, van 

Egmond, Haber, Kuschel, Özelsel, Rossi, & Spivak, 2012), and the law of non-contradiction in 

formal logical rules (Nisbett et al., 2001).  

Alternatively, if one holds the view that the world is an interconnected whole, one is 

likely to believe that even the most ostensibly different things are connected and that they are 

just different facets of the same phenomenon. Thus, there is no such thing as a real contradiction. 

Unlike the former view, where a contradiction signals a problem to be solved in the real world (a 

choice between truth and falsity, or a battle between good and evil), a contradiction in the latter 

view signals a misunderstanding by the person. Therefore, in line with the latter view, when a 

person perceives a contradiction, the person’s task is to go beyond his provincial view until he 

perceives the contradictory elements to be interconnected. This reaction to contradiction, a 

synthesis approach, is consistent with the intellectual traditions in East Asian cultures, for 
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example, transcending dualism is a common theme in East Asian philosophies (Suzuki, 1964; 

Watts; 1989); Confucius said that “the benevolent man [which is the highest achievement in 

Confucian standards] has no enemy” (as opposed to being good at defeating his enemy) and that 

“attacking the opposing view is a harmful deed” (as opposed to encouraging debate). To sum up, 

when facing contradiction, the tendency to differentiate between contradictory elements and 

accept one while rejecting the other may be prevalent in Western cultures, whereas the tendency 

to synthesize contradictory elements and transcend the dichotomy may be prevalent in East Asian 

cultures.  

Nisbett et al. (2001) argued that there is a difference between Western and East Asian 

attitudes toward contradiction, and this argument is consistent with empirical findings with 

Western and East Asian adults (Davis, 2000; Peng & Nisbett, 1999). In one study, American and 

Korean adults were presented with either strong arguments supporting a position or the same 

strong arguments plus additional weak arguments against this position (Davis, 2000). The results 

showed that, although American and Korean participants were equally in favor of the position 

when presented only with the strong supporting arguments, their reactions to the addition of 

weak counterarguments were different. American participants’ reactions were consistent with the 

differentiation approach: weak counterarguments pushed them to be more in favor of the 

position. In contrast, Korean participants’ reactions were consistent with the synthesis approach: 

weak arguments swayed them to be less in favor of the position and to find a compromise 

(Davis, 2000).  

Expectations of Change. A person’s attitudes toward contradiction are associated with 

the person’s beliefs about change. If a person adopts the differentiation approach to 

contradiction, it is unlikely that the person will expect the contradictory elements to change into 
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each other. In turn, a person who believes in the stability of identity will likely interpret 

contradiction as a conflict between two inherent identities, and therefore adopts the 

differentiation approach to contradiction. Alternatively, if a person adopts the synthesis approach 

to contradiction, it is likely that the person will expect the contradictory elements to change into 

each other, because the person may perceive nothing inherently incompatible between the two 

elements. In turn, a person who believes in change will likely have fluid interpretations of 

identities and is therefore more likely to take the synthesis approach to contradiction.  

Nisbett et al. (2001) argued that there is a strong emphasis on stability in Western 

intellectual traditions, such as the law of identity (which suggests that A is identical to itself, and 

by implication, will remain itself), and that in contrast, there is a strong emphasis on change in 

East Asian cultures, such as the law of change (which maintains that the world is in a constant 

flux). This argument is supported by many studies examining Western and East Asian adults’ 

expectations of change (for a review, see Spencer-Rodgers et al., 2010). For example, in one 

study (Ji, Nisbett, & Su, 2001, Study 1), college students in the U.S. and China were presented 

with vignettes, each describing the status of a person (e.g., a person is from a poor family) or the 

relationship between two people (e.g., two people are dating) and asked to judge the probability 

(from 0% to 100%) that the person or the relationship would change (e.g., from poor to rich, or 

dating to breaking up). The average probability of change provided by Chinese participants 

(from 43% to 66%, across the vignettes) was higher than that by American participants (22% to 

53% across the vignettes).  

Taken together, these findings suggest that there are cultural differences between Western 

and East Asian views about the world. Viewing the world as consisting of separate entities, 

differentiating and choosing between contradictory information, and expecting stability in 
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entities may be more prevalent in Western cultures. In contrast, viewing the world as an 

interconnected whole, synthesizing instead of choosing between contradictory information, and 

expecting change in the world may be more prevalent in East Asian cultures.   

Western and East Asian Views about the Self 

A person’s world-views have important implications for the person’s self-views. A 

person who views the world as consisting of separate entities likely views him- or herself as a 

separate, independent entity as well. Alternatively, a person who views the world as an 

interconnected whole likely views him- or herself as an inseparable part of the world. Indeed, as 

noted earlier, research on Western and East Asian self-views has found that Western adults tend 

to have independent self-views—viewing the self as being independent and distinct from 

others—whereas East Asian adults tend to have interdependent self-views—viewing the self as 

being dependent on, and inseparable from, one’s social relationships and contexts (Markus & 

Kitayama, 1991, 2010).  

For example, in one study (Cousins, 1989), American and Japanese high school and 

college students completed the Twenty-Statement Test, which asked participants to provide 20 

statements based on a simple general prompt: “Who am I?” On average, about 60% of American 

participants’ responses and only about 20% of Japanese participants’ responses contained 

descriptions of their psychological traits (e.g., “I am friendly”) as opposed to descriptions of 

behaviors or routines (e.g., “I play tennis on the weekend”). However, a different group of 

participants completed a contextualized version of the test, which asked them to describe 

themselves in specific relationships or contexts (e.g., me with friends, me at home). The pattern 

of results was reversed: about 40% of Japanese participants’ responses contained descriptions of 

psychological traits, whereas only about 25% of American participants’ responses did. American 
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participants were more comfortable with the general prompt than the contextualized prompt, 

likely because they held abstract and consistent self-views; Japanese participants, on the other 

hand, were more comfortable with the contextualized prompt than the general prompt, likely 

because their self-views depended on and varied across contexts (Cousins, 1989). 

This difference in viewing the self as independent versus contextualized also applies to 

explaining others’ behaviors. As mentioned earlier, Western adults have been found to attribute a 

person’s behavior to the person’s traits instead of situational factors, even when the situational 

factors were made salient to them—a bias known as the fundamental attribution error (Jones & 

Harris, 1967; Ross, 1977; Snyder & Jones, 1974). For example, Jones and Harris (1967) found 

that after reading an essay praising Castro’s Cuba, American college students tended to believe 

that the author of the essay was truly in favor of Castro, even though they were informed that the 

author was assigned by a course instructor to write about this topic with no choice. More 

strikingly, even when American participants were exposed to similar situational constraints as 

the author (e.g., they were compelled to write an essay supporting an argument they did not 

personally endorse), this attribution error held up (Snyder & Jones, 1974). However, in a study 

with Korean adults, Choi and Nisbett (1998) found that, despite showing a similar attribution 

error when the situational constraints were not salient, Korean participants’ attribution error was 

greatly attenuated when they were exposed to the situational constraints. These findings suggest 

that American adults tend to highlight the traits of individuals, whereas Korean adults tend to 

highlight the impact of contexts.   

Highlighting the distinctiveness of individuals versus the impact of contexts is consistent 

with the social structures in Western and East Asian cultures. In line with the Western view, a 

person who perceives the self as one of many independent entities in the world likely perceives 
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other entities as equals, thus contributing to horizontal social structures and democratic views; in 

contrast, in line with the East Asian view, a person who perceives the self as a small part of a 

whole system is likely humbled and perceives one’s context as being larger and more powerful 

than the self, thus contributing to hierarchical social structures. Indeed, social systems in 

Confucianism are conceived as layers of analogous hierarchical structures, nested like Russian 

dolls. Specifically, social systems are founded on the hierarchy between the father and the son, in 

which the former guides and the latter respects. This hierarchy is then generalized to the 

relationship between the teacher and the student (e.g., “A teacher for a day is a father for a 

lifetime”), the government official (who are regarded as “parent-official”) and the commoner, the 

monarch and the subject, and finally nature and humans.  

The implications of these social structures for a person’s motivation are significant. 

Perceiving a horizontal social structure, a person may consider challenging authorities (e.g., 

Kühnen et al., 2012) or initiating social change as acceptable and possible; moreover, a person 

may be motivated to enhance his or her self-views and demonstrate his or her strength and worth 

by exerting influence on external entities. In contrast, perceiving the self as at the lower rank in 

hierarchical social structures (which is arguably the case for most people in a hierarchy), a 

person may consider challenging authorities or changing the system as unacceptable or 

impossible; moreover, realizing one’s own limitations, a person is likely motivated to adapt to 

the context and emulate greater entities, such as authorities or nature. This speculation is 

consistent with the research showing that, as compared to East Asian adults, Western adults are 

more motivated to self-enhance (i.e., to perceive personal traits as stable and attribute positive 

traits to the self) and less motivated to self-improve (i.e., to perceive personal traits as malleable 

and improve the self) (Heine, Kitayama, Lehman, Takata, Ide, Leung, & Matsumoto, 2001).  
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I will go a step further and propose that, due to these differences in the perception of 

social structures and the self, the most esteemed goals in Western cultures are externally 

oriented—e.g., to find objective truth, to change societies—whereas the most esteemed goals in 

East Asian cultures are internal, or self-oriented—e.g., to perfect the self, to become one with 

nature (by emulating nature as opposed to changing nature) (Dao De Jing, The Yellow Emperor’s 

Canon). This external- versus self-orientation is also found in religious beliefs: God is believed 

to be an external agent, whereas the Buddha is believed to be in everyone’s own mind (as the 

Zen master Mazu said, “the mind is the Buddha”, meaning that the Buddha is not a specific 

person or an external agent, but the very nature of a person). Indeed, a prominent Chinese 

philosopher Wang Yangming (1472–1529) proclaimed after extensively studying Confucian, 

Daoist, and Buddhist texts, “The work of all the ancient sages is nothing but a study of the mind 

(xin/heart-mind)!” 

Ironically, having a high regard for the self (by emphasizing self-efficacy, independence, 

etc.) may put a “stop sign” on changing the self any further and instead direct a person’s 

attention outward to changing the external world, whereas having a high regard for the external 

world (i.e., respect for authorities, attention to contexts) may put a “stop sign” on changing the 

world any further (because it is too powerful or good to be changed) and instead direct a person’s 

attention inward to changing the self.  

This proposal is supported by the fact that Western cultures provide abundant tools for 

understanding and changing the world, such as logic, communication skills, and scientific 

methods. In contrast, East Asian cultures provide abundant tools for understanding and changing 

the self, such as methods for meditation and self-reflection. Mencius (372 B.C.E. – 289 B.C.E.) 

famously wrote, “Being benevolent is analogous to archery: An archer adjusts himself before 
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shooting an arrow. If he misses the mark, he doesn’t blame other archers who beat him; instead, 

he just reflects on and adjusts himself.”  

Cultural Variations in Parenting and Child Development 

 The research reviewed so far was predominantly conducted with adults in Western and 

East Asian cultures. In comparison, the amount of research with Western and East Asian children 

is dwarfed by that with adults. Given that these cultural orientations are argued to have persisted 

across millennia (Nisbett et al., 2001), it is important to understand the cross-generation 

transmission and developmental trajectories of these orientations. It is possible that these 

orientations are acquired through formal schooling and exposure to the intellectual traditions of 

each culture, which suggests that cross-cultural differences in these orientations will appear late 

in development. Alternatively, it is also possible that these orientations are acquired earlier, 

through parenting and socialization practices, which suggests that cross-cultural differences will 

appear early in development, arguably even before children attend school. Differentiating 

between these possibilities will contribute to understanding the causal mechanisms of cultural 

transmission, by helping to identify those elements in a culture that contribute to the maintenance 

of certain orientation and pathways of these effects. 

Cultural Variation in Parenting Beliefs and Practices 

Indeed, Western and East Asian parents have been found to differ in many ways in their 

parenting beliefs and practices (for a review, see Pomerantz, Ng, & Wang, 2008). Specifically, 

parents in these cultures likely communicate with their children in different ways. For example, 

Ronfard, Bartz, Cheng, Chen, and Harris (2018) argued that Western parents are inclined to 

encourage their children to express their own opinions as opposed to deferring to social 
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consensus, whereas East Asian parents are inclined to encourage their children to respect and 

defer to consensus as opposed to expressing their own opinions. Research examining mother-

infant interactions also found that Western mothers tend to follow their infants’ attention, 

whereas East Asian mothers tend to direct their infants’ attention (Vigil, 2002). 

In addition, consistent with the self-enhancement versus self-improvement goals reported 

in adults (Heine et al., 2001), Western parents tend to prioritize nurturing children’s positive self-

views over demanding children’s improvement, as compared to East Asian parents. In a study 

with 7th graders and their mothers in the U.S. and China (Ng, Xiong, Qu, Cheung, Ng, Wang, & 

Pomerantz, 2019), Chinese mothers placed less importance on children’s self-worth (e.g., the 

child feels good about him/herself and viewed him/herself positively) and more importance on 

children’s self-improvement (e.g., the child understands that he/she can always do better and 

always tries to overcome his/her weaknesses) compared to American mothers. In a similar vein, 

Ng, Pomerantz, and Lam (2007) found that, after receiving feedback about their children’s task 

performance, American mothers focused more on children’s success by producing more positive 

statements and less on failure by producing fewer negative statements as compared to Chinese 

mothers. 

Overview of the Dissertation: Understanding the Universality and Cultural Variation in 

Child Development 

Given the cultural differences in parenting beliefs and practices, it is possible that 

children in Western and East Asian cultures are socialized into sharing their parents’ beliefs from 

an early age. However, as noted earlier, compared to the well-established research with Western 

and East Asian adults, the research with children is quite limited and far from conclusive. This 

dissertation addresses this gap by examining 3- to 9-year-old American and Chinese children’s 
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thinking in four domains: expectations of change; reactions to contradiction; attention to 

relationships versus individual objects, especially in problem-solving contexts; and 

conceptualization of mental faculties and functions. The age range of 3- to 9-years was selected 

to capture changes occurring both before school age (which will provide evidence for cultural 

transmission through parenting and socialization practices) as well as during school age (which 

will provide evidence for cultural transmission through formal schooling).  

Given the long traditions of divergent orientations in the two cultures and the differences 

in parenting practices, it is possible that American and Chinese children have different beliefs in 

the above four aspects. Nevertheless, given the evidence indicating universal patterns of 

development across cultures in children’s conception of knowledge (Ronfard et al., 2018) and 

theory-of-mind understanding (Wellman, Fang, & Peterson, 2011), it is also possible that there 

are universal developmental patterns across cultures in the above aspects, too. Thus, three 

overarching research questions were examined in this dissertation: (1) Are there universal 

patterns of development across cultures? (2) Are there cultural variations in development? (3) 

Does the effect of culture, if any, vary with age?  

Based on these questions, four over-arching hypotheses are examined: a development 

hypothesis, a culture hypothesis, a development-culture interaction hypothesis, and an 

invariance hypothesis. The development hypothesis predicts that there are universal patterns of 

cognitive development and that children in the U.S. and China will develop on a similar 

trajectory (i.e., the effect of age is similar in each culture) in terms of expectations of change, 

reactions to contradiction, attention to relations versus individual objects, and conceptualizations 

of mental faculties and functions. The culture hypothesis predicts that culture has a significant 

impact on children’s cognitive development in these domains and that American and Chinese 
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children will differ in ways similar to adults in their cultures. The development-culture 

interaction hypothesis implies that the effect of culture depends on children’s age; it predicts that 

American and Chinese children will be more different, or alternatively but less likely, more 

similar, as they grow older. Finally, the invariance hypothesis implies that none of the above 

three hypotheses is correct; instead, it predicts that children’s expectations and 

conceptualizations remain stable across ages and cultures. 

This dissertation examines these hypotheses in four chapters, each focusing on one of the 

four domains: children’s expectations of change, reactions to contradiction, attention to focus 

versus relations, and conceptualization of mental faculties and functions. Below I present a brief 

review of the extant research on each domain (together with a more detailed review in each 

chapter) and an overview of the tasks. 

Children’s Expectations of Change. Previous research has shown that perceiving 

personal traits as malleable (also known as having a growth mindset) as opposed to fixed (also 

known as having a fixed mindset) is associated with adaptive outcomes in motivation, 

achievement, and social relationships (Dweck, 1999; Dweck & Leggett, 1988; Mueller & 

Dweck, 1998; Yeager & Dweck, 2012). The extent to which children perceive personal traits as 

malleable or fixed depends on valence and domain. Specifically, children tend to perceive 

positive traits as stable and negative traits as malleable—effectively showing an overall 

optimistic outlook, and this is especially the case among young children (Boseovski, 2010; 

Lockhart, Chang, & Story, 2002). Children also tend to perceive psychological traits as 

malleable (such as one’s temper) and some physical traits (such as one’s eye color) as stable 

(Inagaki & Hatano, 1993; Lockhart et al., 2002). 
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Research on Western and East Asian children’s expectations of change has yielded mixed 

results. Research by Ji (2008) with Canadian and Chinese 7-, 9-, and 11-year-olds found no 

cultural difference between the younger groups (7- and 9-year-olds), but did find the expected 

cultural differences between the oldest groups: specifically, Chinese 11-year-olds predicted 

greater changes—in both positive and negative directions—than their Canadian counterparts (Ji, 

2008). This suggests that differences between Western and East Asian children in the prediction 

of change with respect to personal characteristics do not emerge until late childhood. However, 

Kuwabara, Son, and Smith (2011) examined whether preschoolers in the U.S. and Japan would 

predict a change in affect when the context was changed. They found that Japanese preschoolers 

were more likely than their American counterparts to predict a change in affect with the change 

in context (Kuwabara et al., 2011), suggesting that cultural differences in change prediction may 

actually emerge in early childhood. 

Motivated by this inconsistency in the literature, Chapter 2 examines American and 

Chinese children’s beliefs about change in the context of two tasks. Task 2A examines children’s 

general expectations of change in personal traits and interpersonal relationships when intention 

and effort are not explicitly mentioned. Task 2B examines children’s beliefs about the 

malleability of personal traits and the value of effort. If the development hypothesis were true, 

then age would have a similar effect on children’s expectations of change in the U.S. and China. 

If the culture hypothesis were true, then Chinese children would expect more change and have 

stronger beliefs in malleability than American children. If the development-culture interaction 

hypothesis were true, then greater cultural differences would be found among older children as 

compared to younger children. If the invariance hypothesis were true, then children across ages 

and cultures would perform similarly on these tasks. 
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Children’s Reactions to Contradiction. Research on children’s reactions to 

contradiction has been predominantly conducted with Western children. According to this body 

of research, when presented with two contradictory claims, Western children tend to accept one 

and reject the other, instead of entertaining both simultaneously. For example, when presented 

with an ambiguous figure (e.g., a figure which can be interpreted as a duck or a rabbit), 5- and 6-

year-olds in the U.K. could acknowledge each interpretation sequentially (e.g., first 

acknowledged that the figure was a duck and then acknowledged that the figure was a rabbit), 

but they struggled to accept both interpretations simultaneously (Beck, Robinson, Ahmed, & 

Abid, 2011). When receiving contradictory claims from multiple informants, Western children as 

young as 3 to 5 years were proficient in using cues about the informants’ characteristics to decide 

whom to trust (e.g., Corriveau, Fusaro, & Harris, 2009; Corriveau & Harris, 2009; Harris & 

Corriveau, 2011; Kinzler, Corriveau, & Harris, 2011; Koenig, Clément, & Harris, 2004; Koenig 

& Harris, 2005; Pasquini, Corriveau, Koenig, & Harris, 2007). This selective trust in children is 

in line with the differentiation approach (as opposed to the synthesis approach) to contradiction.  

Similar to the cognitive domain, children also struggle to understand contradiction in the 

emotional domain. This difficulty is revealed by children’s late developing understanding of 

mixed emotions—i.e., the co-existence of positive and negative emotions (Harris, 1983; Harter 

& Buddin, 1987; Peng, Johnson, Pollock, Glasspool, & Harris, 1992). As shown in these studies, 

when presented with a story with both a positive and a negative component and asked to imagine 

how they would feel if they were the story protagonist, children under 10 years often respond 

with only the positive or only the negative emotion, but not both.  

Motivated by the lack of research on Chinese children’s reactions to contradiction in the 

above domains, Chapter 3 examines American and Chinese children’s reactions to contradiction 



21 

 

with respect to two tasks. Task 3A examines children’s reactions to conflicting claims provided 

by two informants. Task 3B examines children’s understanding of mixed emotions. If the 

development hypothesis were true, then young children in the U.S. and China would be similar in 

their rejection of contradictory claims and difficulty in understanding mixed emotions; moreover, 

that rejection and difficulty would be attenuated among older children in both cultures. If the 

culture hypothesis were true, then Chinese children would be more likely to accept conflicting 

claims from both informants and acknowledge both positive and negative emotions than their 

American peers. If the development-culture interaction hypothesis were true, then greater 

cultural differences would be found among older children as compared to younger children. 

Finally, if the invariance hypothesis were true, then children across ages and cultures would 

perform similarly on these tasks. 

Children’s Attention to the Focal Object versus Relation. Children’s attention to the 

focal object versus the context across cultures is a more active research area. Previous studies 

have found that cultural differences in attention—i.e., Western children attending more to the 

focal object and East Asian children attending more to the context or the relations between 

objects—emerge by the age of 6 (Duffy, Toriyama, Itakura, & Kitayama, 2009; Imada, Carlson, 

& Itakura, 2013) or even 4 (Chen & Harris, n.d.). This cultural difference not only applies to 

attention to relations but also to reasoning about relations. Richland, Chan, Morrison, and Au, 

(2010) found that Chinese preschoolers performed better at complex analogical reasoning (i.e., 

the reasoning ability that enables the identification of relational similarities across contexts, 

Gentner & Maravilla, 2018) tasks than American preschoolers.  

A relatively unexplored area is the implication of this cultural difference in analogical 

reasoning for children’s tool innovation. Tool innovation tasks—tasks that require children to 
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make or modify a tool in order to solve a problem (e.g., the hook problem, which requires 

children to fashion a straight tool, such as a pipe-cleaner, into a hook in order to retrieve an 

otherwise unreachable object)—have repeatedly proven difficult for children, especially before 

the age of 8 (Beck, Williams, Cutting, Apperly, & Chappell, 2016). Several factors, such as 

executive functions and divergent thinking, have been found to be unrelated to children’s 

performance on the hook problem (Beck et al., 2016). However, recent studies propose that 

analogical reasoning may be related to children’s performance on tool innovation tasks (Whalley 

& Beck, 2017). Given the cultural differences in analogical reasoning, examining Western and 

East Asian children’s tool innovation will test this proposal and provide insight into the 

underlying causes for children’s difficulty in tool innovation tasks as well as potential 

interventions to boost children’s performance.  

Motivated by this rationale, Chapter 4 examines children’s attention to context and 

analogical reasoning with respect to two tasks. Task 4A aims at replicating previous findings on 

Western and East Asian children’s attention to the focal object versus the context. Task 4B 

examines the relation between analogical reasoning and children’s performance on tool 

innovation tasks. It is hypothesized that children’s analogical reasoning skills would be related to 

their performance on tool innovation tasks. In addition, if the development hypothesis were true, 

then American and Chinese children would develop similarly in their attention, analogical 

reasoning skills, and performance on tool innovation tasks. If the culture hypothesis were true, 

then American children would attend more to the focal object and less to the context than 

Chinese children; in addition, Chinese children would have better analogical reasoning skills 

than American children. If the development-culture interaction hypothesis were true, then greater 

cultural differences would be found among older children as compared to younger children. If 
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the invariance hypothesis were true, then children across ages and cultures would perform 

similarly on these tasks. 

Children’s Conceptualization of Mental Faculties and Functions. Based on previous 

discussion of the world-views and self-views found in the Western and East Asian intellectual 

traditions, the mind is likely interpreted differently in these two cultures. In Western thought, the 

mind is likely viewed as a powerful tool for understanding and mastering the external world, and 

as a result, the mind is likely associated with cognitive abilities. In contrast, in East Asian 

thought, the mind is likely viewed as something to be understood and improved (c.f. the 

conclusion of Wang Yangming that all the work of the sages is “a study of the mind”). Indeed, 

there is a crucial difference in how the mind is expressed in the English and Chinese languages. 

Specifically, mental faculties are described as brain, mind, and heart in English, and brain and 

xin (which can be translated as mind, heart, or heart-mind) in Chinese. In terms of meaning, the 

Chinese xin is similar to the combination of the English mind and heart, and also refers to the 

center. The implication of these linguistic differences is that, whereas cognitive and affective 

functions are often associated with separate words (mind and heart, respectively) in English, 

these functions are often associated with the same word (xin) in Chinese, which could be linked 

to differences in individuals’ conceptualization of these mental functions.  

Children’s understanding of mental faculties and functions are likely influenced by these 

linguistic cues. Indeed, previous research has shown that children’s language skills not only 

correlate with, but also facilitate their understanding of mental states (Harris, de Rosnay, & Pons, 

2005). Moreover, English-speaking children primarily associate the mind with cognitive 

functions (Johnson & Wellman, 1982) and are exposed to storybooks that associate the heart 

with affective functions (Gottfried & Jow, 2003). It is unknown whether this pattern of 
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understanding is universal or specific to English-speaking children, or whether American and 

Chinese children have different conceptualization of mental faculties and functions.  

Chapter 5 investigates this relatively unresearched field with respect to four exploratory 

tasks. Task 5A examined the assumption that the mental-faculty words in English and Chinese 

are associated with different mental functions by investigating American and Chinese children’s 

understanding of the functions of their own mental faculties. Task 5B examines American and 

Chinese children’s reasoning about the relation between cognitive and affective functions. Task 

5C examines American and Chinese children inferences about whether animate and inanimate 

entities have mental faculties and abilities. If the development hypothesis were true, then 

American and Chinese children would develop similar conceptions of mental faculties and 

functions with age. If the culture hypothesis were true, then children in the U.S. and China would 

have different conceptions of mental faculties and functions, and specifically, American children 

would tend to perceive cognitive and affective functions to be more distinct than Chinese 

children. If the development-culture interaction hypothesis were true, then greater cultural 

differences would be found among older children as compared to younger children. If the 

invariance hypothesis were true, then children across ages and cultures would perform similarly 

on these tasks.  

In addition, American and Chinese adults’ beliefs in the above four domains were 

examined in a survey. Specifically, Task 2C examined adults’ beliefs about change and learning. 

Task 3C examined adults’ reactions to contradiction. Task 4C examined adults’ attitudes toward 

parts versus the whole. Task 5D examined adults’ understanding of mental faculties. The original 

purpose of the survey was to assess the beliefs of parents of the participating children and to 

investigate the relationship between parental beliefs and children’s beliefs. However, due to a 
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very low response rate of American parents, it was not feasible to investigate the relationship 

between parental and children’s beliefs. Therefore, additional American adults (who were not 

parents of participating children) were recruited to increase the American sample. The survey 

was repurposed to replicate previous cross-cultural research with adults and to serve as a 

reference for children’s responses. 

 Finally, Chapter 6 will discuss the overall findings across the four preceding chapters as 

well as the limitations of the dissertation and directions for future research. Together, this 

dissertation will bridge cross-cultural research in social psychology with adults and 

developmental psychology research with children and shed light on universal patterns and 

cultural variation in child development.  
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Chapter 2 

Can people change? Expectations of change and beliefs about the malleability of personal 

characteristics among American and Chinese children 

Children’s understanding of people—including themselves and others—as unique beings 

that have mental states (desires, beliefs, and emotions) and act upon them is crucial to their 

development. In the preschool years, children began to understand that people can have diverse 

desires and beliefs about the same external object (Wellman et al., 2011). Around the same time, 

children began to attribute people’s overt behaviors to traits—underlying and often invisible 

characteristics of a person that likely endure across situations—and make predictions 

accordingly (Yuill & Pearson, 1998). These understandings about people improve with age (e.g., 

Stipek, 1981; Yuill & Pearson, 1998; Wellman et al., 2011).  

Children’s Beliefs about the Stability versus Malleability of Personal Traits 

Understanding that people have relatively enduring traits has important implications for 

children’s cognitive and social development. For example, recognizing their own strengths and 

limitations may help children gauge their competencies and develop appropriate strategies for 

making improvements and tackling tasks. Attributing traits to others may help children navigate 

the social world and interact with others effectively. Indeed, research with Western children 

showed that children can infer from an adult’s previous behavior whether this adult is accurate 

and decide accordingly whether to trust the information provided by this adult (Corriveau & 

Harris, 2009; Koenig et al., 2004).  

However, perceiving personal traits as unchangeable also has negative implications for 

children’s cognitive and social development. In the cognitive domain, perceiving one’s 

limitations as unchangeable may produce learned helplessness—a belief that one has little 
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control in changing a negative situation (Weiner, 1985)—and discourage further effort (Yeager 

& Dweck, 2012) whereas perceiving one’s limitations as malleable may motivate one to persist 

(Yeager & Dweck, 2012). In the social domain, perceiving others’ traits as stable can make one 

overlook situational factors in explaining behaviors, which may lead to stereotypes and prejudice 

(Bigler & Liben, 2007; Gelman, Heyman, & Legare, 2007). In sum, children’s perception of 

personal traits as stable versus malleable has important implications for their development.  

Based on research with Western children, the extent to which children perceive traits as 

stable versus malleable depends on the valence of traits. In general, Western children perceive 

positive traits to be more stable than negative traits, and this is especially the case among young 

children (Boseovski, 2010; Lockhart et al., 2002). For example, in one study (Lockhart et al., 

2002), 5- to 10-year-old children as well as adults in the U.S. were presented with vignettes of 

protagonists having either an extreme negative trait (e.g., a boy is the meanest in his class, Study 

1) or an extreme positive trait (e.g., a boy is the friendliest in his class, Study 2) at age 5 and 

again at age 10. The protagonists in the vignettes were described as motivated to change the 

negative traits (e.g., the boy wishes to be nice) or maintain the positive traits (e.g., the boy likes 

being friendly). Participants were then asked to predict whether the protagonists, at age 21, 

would maintain the extreme traits (e.g., the boy is still the meanest or the friendliest), change to 

an average level (e.g., the boy is not as mean or friendly as he used to be and is as mean or 

friendly as most people), or change to the extreme opposite (e.g., the boy is no longer mean and 

has become very nice; or the boy is no longer friendly and has become very shy).  

The results showed that the majority of children (about 80% of the 5- and 6-year-olds and 

about 70% of the 7- to 9-year-olds) expected changes in the positive direction (i.e., extreme 

negative traits change into average or extreme positive traits) (Study 1), whereas a smaller 
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proportion of children (25% of 5- and 6-year-olds and 50% of 7- to 10-year-olds) expected 

changes in the negative direction (i.e., extreme positive traits change into average or extreme 

negative traits) (Study 2). In comparison, half of the adults expected changes in the positive 

direction (Study 1) and half expected changes in the negative direction (Study 2).  

One basis for children’s beliefs about the malleability of negative traits may be the 

control one has over these traits. Indeed, Lockhart et al. (2002, Study 3) found that, when asked 

to judge how much control one had over changing negative traits, younger children were again 

more optimistic than older children and adults in the U.S.—they attributed higher levels of 

control than older participants. Together, these findings suggest that U.S. children tend to view 

negative traits as malleable and positive traits as stable and that this optimism is especially 

prevalent among young children.  

Such optimism is consistent with a well-documented positivity bias among Western 

children—which is children’s tendency to maintain positive views of oneself and others even 

when these views are contradicted by reality (for a review, see Boseovski, 2010). In one study 

(Stipek, 1981), U.S. children (kindergarten to the 3rd grade) were invited to rate their own 

intelligence and academic performance. Half of these children were ranked by their teacher as in 

the top third of the class, while the other half were ranked as in the lower third of the class. The 

2nd and 3rd graders’ self-ratings reflected their actual performance—as ranked by the teacher (i.e., 

the top-performing students gave themselves higher ratings than the lower-performing students), 

but this was not the case for kindergarteners and 1st graders—they gave themselves high ratings 

regardless of the teacher’s ranking (Stipek, 1981).  

Western children were also reluctant to view others negatively. In another study with 

U.S. children (Lapan, Boseovski, & Blincoe, 2016), when a teacher offered a trait label (nice or 
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mean) to a story protagonist that contradicted the child’s own judgment (e.g., the teacher labeled 

a protagonist who did not share toys with other children as nice), 3- to 6-year-olds were more 

likely to change their trait label in deference to their teacher’s judgment when the teacher’s label 

was positive (nice) than when it was negative (mean). Children’s positivity bias emerges as early 

as 3 years, persists through middle childhood, wanes during adolescence, until it is replaced by a 

negativity bias in adulthood (Boseovski, 2010).  

Children’s positivity bias may be due to their cognitive immaturity in realizing their own 

limitations (Bjorklund & Green, 1992). It may also be boosted by a similar “positivity bias” of 

their parents. For example, previous research has found that Western parents tend to attribute 

children’s positive behaviors to personal traits and their negative behaviors to situational factors 

(Boseovski, 2010). Indeed, there is an emphasis on building self-esteem in parenting and 

schooling in Western cultures—where most of the research on positivity bias has been based 

(e.g., Lapan et al., 2016; Lockhart et al., 2002). Children’s positivity is also consistent with their 

general experience of life: they are constantly growing, both physically and psychologically, and 

aside from those who live in deprived or abusive environments, most children enjoy warm and 

positive interactions with their caregivers. Moreover, having an optimistic outlook may be 

adaptive for children (Bjorklund & Green, 1992), making it a case of “ignorance is bliss”. If 

children were fully aware of their incompetency, they might be overwhelmed by the daunting 

developmental tasks and discouraged from making improvements, whereas in fact, learned 

helplessness is rare among young children (Stipek, 1984). Children’s overconfidence may 

increase their self-efficacy (i.e., belief in their ability to succeed), motivate them to take on 

difficult tasks and persist through obstacles (Bjorklund & Green, 1992).  
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The extent to which children perceive traits as stable versus malleable also varies across 

domains. For example, children tend to perceive traits in the psychological domain as more 

malleable than certain traits in the physical domain (Inagaki & Hatano, 1993; Lockhart et al., 

2002). In one study with Japanese children (Inagaki & Hatano, 1993), 4- and 5-year-olds were 

asked to judge if one could change one’s relatively stable physical traits (eye color and gender), 

malleable physical traits (body weight and running speed), and psychological traits (forgetfulness 

and a quick temper) if one so wished. If children responded that a change was possible, they 

were asked to explain how the change could happen. Results showed that around 90% of 

children rejected changes in relatively stable physical traits, around 30% rejected changes in 

malleable physical traits, and around 50% rejected changes in psychological traits, suggesting 

that children as young as 4 years understand that traits in some domains are more malleable than 

others. Moreover, children who judged changes in the malleable physical traits and 

psychological traits as possible often attributed these changes to effort or practice. In contrast, 

children who judged changes in relatively stable physical traits as possible always attributed 

these changes to external forces and never to personal effort or practice (Inagaki & Hatano, 

1993). This suggests that the perceived malleability of traits in a domain is likely associated with 

perceived control and self-efficacy in that domain.  

Growth versus Fixed Mindsets 

As alluded to earlier, one’s beliefs about the malleability of traits could be based on two 

possible assumptions: one could assume that although change is possible, it is caused by factors 

beyond one’s control, such as maturation or external forces; alternatively, one could assume that 

change is not only possible, but also within one’s control, and therefore one is able to bring about 

change. In other words, merely believing in the malleability of traits does not guarantee that one 



31 

 

will make an effort to induce it, whereas beliefs in the malleability of traits in combination with 

beliefs about self-efficacy and control over a situation will likely motivate one to act (e.g., 

Muenks, Miele, Ramani, Stapleton, & Rowe, 2015).  

Although the research reviewed earlier examined children’s beliefs about control as a 

potential causal mechanism (Lockhart et al., 2002) and often presented vignettes where 

protagonists wish to change, the primary focus was on children’s beliefs about the possibility of 

change (malleability) instead of the motivation to induce change. In comparison, a related but 

separate line of research on growth versus fixed mindsets (e.g., Dweck, 1999; Dweck & Leggett, 

1988; Mueller & Dweck, 1998; Yeager & Dweck, 2012) highlights the connection between 

beliefs about malleability and motivation to change among children and adults. This line of 

research distinguishes between two mindsets (or implicit theories) about personal traits (such as 

intelligence and personality): the growth mindset (or incremental theory), which involves a 

strong belief in the malleability of personal traits and the value of effort, and the fixed mindset 

(or entity theory), which involves a strong belief that personal traits are stable and that outcomes 

are determined by innate ability. Individuals with more of a growth mindset tend to perceive 

abilities as things that they can work hard to develop; they tend to have mastery-oriented goals 

that emphasize the process of learning and the mastery of materials; and they tend to see 

challenges as opportunities for growth and to thrive despite adversity. People with more of a 

fixed mindset, on the other hand, tend to perceive abilities as innate and fixed; they tend to have 

performance-oriented goals such as “looking smart” or achieving good grades; and they tend to 

see challenges as signs of their inadequacies and to give up in the face of adversity (Dweck, 

1999; Dweck & Leggett, 1988; Mueller & Dweck, 1998; Yeager & Dweck, 2012).  
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Indeed, one’s beliefs about the malleability of personal traits have significant impacts on 

academic and social outcomes (Yeager & Dweck, 2012). In addition, parents’ beliefs about the 

fixedness of their children’s abilities are associated with their parenting feedback (e.g., endorsing 

performance- as opposed to mastery-oriented goals) and behaviors (e.g., lower self-reported 

frequency with which they engage in learning activities with their children) (Muenks et al., 

2015). These promising outcomes have attracted an abundance of research and attention. 

However, the outcomes of mindsets should not be overgeneralized (Costa & Faria, 2018; Sisk, 

Burgoyne, Sun, Butler, & Macnamara, 2018). A meta-analysis (Sisk et al., 2018) examining the 

correlation between mindsets and academic achievement found mixed results across 273 effect 

sizes with over 36000 participants—only 37% of the effect sizes were in the expected direction 

(i.e., where a growth mindset was positively correlated with higher academic achievement), 58% 

were not significantly different from 0, and the remaining 6% were in the reverse direction (i.e., 

a growth mindset was negatively correlated with higher academic achievement); the meta-

analytic average correlation between growth mindset and achievement was weak (.10). An 

additional meta-analysis (Sisk et al., 2018) examining the correlation between receiving a 

growth-mindset intervention and academic achievement showed even less encouraging results—

86% of the 43 effect sizes with over 57000 participants were not significant; the results also 

suggested that the interventions mainly benefited high-risk students but not others. Thus, despite 

the potential benefits of beliefs in trait malleability, the impact of these beliefs on actual 

outcomes is likely context-specific and moderated by a myriad of factors. 

Cultural Variation in Beliefs about Change 

Cultural Variation in Adults’ Beliefs about Change. The research reviewed so far 

focuses on children’s and adults’ beliefs about whether personal traits can be changed with 
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intention (Lockhart et al., 2002) and effort (Dweck, 1999; Dweck & Leggett, 1988; Yeager & 

Dweck, 2012) and effectively examines beliefs about trait malleability in the context of efficacy 

beliefs. However, as discussed earlier, one’s beliefs about trait malleability can also be affected 

by one’s general beliefs about change. For example, one could believe that the world is in a 

perpetual flux, and that it is impossible for anything—including personal traits—to remain 

unchanged against the changing forces in the world. 

Therefore, depending on one’s assumption about the primary cause of change—the self 

or the world, one could have two alternative models of the process of change: one could perceive 

the process of change as an agentic self changing a static world or a malleable self adapting to a 

changing world (see a comparison in Table 2.1). A person who perceives change as the self 

changing the world may assume that changes are primarily led by people, and that by 

implication, the world—including the target to be changed—is by default stable and likely 

resistant to change; therefore, to make change happen, one’s strength must outmatch the 

resistance of the target. In contrast, a person who perceives change as the self adapting to the 

world may assume that the world is always changing—and does not need to be changed 

further—and that one has to constantly change oneself in order to adapt to the changing 

environment. These beliefs have important implications for one’s beliefs about change, the self, 

and the world (Table 2.1). 
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Table 2.1 

Two models of change and implications for beliefs about the self and the world 

 Self changing the world Self adapting to the world 

Cause of change Self World 

Goal of change Change the world Change the self 

View of Self Agentic Malleable 

View of the World Stable Changing 

Motivation Agency and efficacy Harmony and self-improvement 

 

Cross-cultural research suggests that the model of the self changing the world may be 

more prevalent in Western cultures, whereas the model of the self adapting to the world may be 

more prevalent in East Asian cultures. Nisbett et al. (2001) argued that there is a strong emphasis 

on stability and consistency in Western cultures, such as “the law of identity”—which maintains 

that something equals itself, and by implication, remains stable; in contrast, there is a strong 

emphasis on change and flexibility in East Asian cultures, such as “the principle of change”—

which maintains that the world is constantly changing and does not remain the same (p. 301). 

Indeed, many classics in East Asian philosophies assert the changing nature of the world and 

advise individuals to emulate it. For example, the Book of Change (widely considered the first of 

all the classics in Confucianism) states, “Heaven is always in motion; thus, a virtuous man 

relentlessly strives for self-perfection.” Similarly, the Daoist classic Dao De Jing (the Book of 

Wisdom and Virtue) states, “Man emulates Earth; Earth emulates Heaven; Heaven emulates the 

Way [the principle of change]; the Way emulates nature.” 

This proposal is supported by many empirical studies (for a review, see Spencer-Rodgers 

et al., 2010). For example, in one study (Ji et al., 2001, Study 1), college students in the U.S. and 

China were presented with vignettes, each describing the status of a person (e.g., a person is from 

a poor family, or has been a chess champion) or the relationship between two people (e.g., two 
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children are fighting, or two people are dating) and asked to judge the probability (from 0% to 

100%) that the person or relationship would change (e.g., from poor to rich, winning to losing, 

fighting to dating, or dating to breaking up). Note that unlike the research on trait malleability 

(e.g., Lockhart et al., 2002), these vignettes did not mention any intention or effort to induce 

change. For all the vignettes, Chinese participants provided higher average probability 

judgements for change (43% to 66% across the vignettes) than American participants (22% to 

53% across the vignettes). Similarly, in another study (Ji et al., Study 2), college students in the 

U.S. and China were presented with graphs, each depicting an increasing or a decreasing trend 

(e.g., the growth rate of world economy), and asked to judge the probability (from 0% to 100%) 

that the trend would continue and the probability that the trend would reverse. The average 

probability judgement for trend reversals was higher among Chinese participants (around 30%) 

than American participants (around 18%), suggesting that Chinese participants tended to 

perceive trend reversals to be more likely than American participants. In addition, Chinese adults 

were more likely than Americans to view people who predicted change (e.g., predicting that 

winning a lottery could turn out to be bad for a person, or that losing one’s job could turn out to 

be good for a person) as wise (Ji et al., 2001, Study 5), suggesting that predicting change may be 

considered a more beneficial way of thinking among Chinese than American adults. 

Previous research on self-views suggests that viewing the self as independent and 

consistent is more prevalent in Western cultures whereas viewing the self as interdependent and 

malleable is more prevalent in East Asian cultures (Heine et al., 2001; Henrich et al., 2010; 

Markus & Kitayama, 1991). For example, in one study (Heine et al., 2001), college students in 

Canada and Japan completed either an easy or a difficult version of a task and received feedback 

that they succeeded (in the easy version) or failed (in the difficult version). Participants then had 
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the opportunity to work on a follow-up task similar to the previous one for as long as they 

wanted (up to a maximum of 15 minutes). The results showed that Canadian participants who 

succeeded on the previous task worked significantly longer (about 2.5 minutes longer) on the 

follow-up task than Canadian participants who failed the previous task. However, the reverse 

pattern was found for Japanese participants: Japanese participants who failed the previous task 

worked significantly longer (about 3.5 minutes longer) than Japanese participants who succeeded 

on the previous task. In explaining the divergent reactions to success versus failure, Heine et al. 

(2001) argued that Canadian participants may tend to view abilities as stable, have self-

enhancement motivations, and thus choose to work on tasks at which they excel. On the other 

hand, Japanese participants may tend to view abilities as malleable, have self-improvement 

motivations, and thus choose to work on tasks where they can improve.  

Research on the learning beliefs of adults and children has also revealed differences 

between Western and East Asian cultures. Li (2004, 2005) argued that although adults and 

children in both cultures consider both understanding the world and improving oneself (and 

arguably the two are related) as valuable learning goals, adults and children in Western cultures 

tend to show a mind-orientation by placing a greater emphasis on the former goal (e.g., 

knowledge about the world, reasoning skills) whereas those in East Asian cultures tend to show a 

virtue-orientation by placing a greater emphasis on the latter (e.g., self-perfection, diligence, 

humility). Along similar lines, Kühnen et al. (2012) argued that Western cultures tend to 

emphasize learning through communication—especially in the form of questioning, debating, 

and expressing one’s opinions, whereas East Asian cultures tend to emphasize learning through 

less dialogic ways such as emulating the teacher and improving oneself.  
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Taken together, the research on Western and East Asian cultures (mostly with adults) 

suggests that the beliefs in stability are more prevalent in Western cultures and that beliefs in 

change and trait malleability are more prevalent in East Asian cultures. 

Cultural Variation in Parenting Beliefs and Practices. It is plausible that this cultural 

difference is transmitted not only via educational or intellectual institutions such as schools and 

colleges but also across generations through child-rearing and socialization practices. Parents’ 

general beliefs about change and the malleability of traits likely apply to their parenting beliefs, 

which in turn may affect their parenting practices (Muenks et al., 2015; Rowe, 2008). Indeed, 

Western and East Asian parents have been found to differ in many ways in their parenting beliefs 

and practices (for a review, see Pomerantz, Ng, & Wang, 2008). One of these differences 

involves parents’ reactions to children’s success and failure. Ji (2008) hypothesized that, due to 

stronger beliefs in change, Chinese adults tend to believe that success and failure are both 

temporary—without continuous effort, success can transform into failure; if one learns from past 

mistakes, failure can transform into success. This belief likely motivates Chinese parents and 

teachers to downplay children’s success—e.g., by reminding them that being proud and making 

no further effort will result in later failure—and emphasize children’s failure—e.g., by 

discussing ways of improvement. In contrast, Ji (2008) hypothesized that American parents and 

teachers tend to prioritize building children’s self-esteem and as a result, emphasize children’s 

success and deemphasize failure.  

This hypothesis (Ji, 2008) is consistent with the findings of Ng et al. (2007). In one study 

(Ng et al., 2007, Study 1), 5th graders in the U.S. and China were invited to imagine situations in 

which they succeeded or failed in academic tasks (e.g., math or spelling) and rate how often their 

parents would emphasize or deemphasize their success and failure as well as how often they felt 
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positive or negative emotions in these situations. The results showed that, in situations of 

success, Chinese children reported less success-emphasizing feedback (e.g., “My parents would 

make a big deal out of my success”) and more success-deemphasizing feedback (e.g., “My 

parents would talk about why I didn’t get a perfect score”) from their parents than American 

children. In situations of failure, Chinese children reported more failure-emphasizing feedback 

(e.g., “My parents would make a big deal out of my failure”) and less failure-deemphasizing 

feedback from their parents than American children (e.g., “My parents would remind me that I 

have done well in the past”). Chinese children also reported fewer positive emotions toward 

success and more negative emotions toward failure than American children (Ng et al., 2007).  

An additional study confirmed that parents’ actual behaviors were consistent with 

children’s report (Ng et al., 2007, Study 2). In this study, 4th and 5th grades in the U.S. and China 

independently completed either an easy version or a difficult version of a task and received the 

appropriate feedback, either emphasizing their success (in the easy version) or failure (in the 

difficult version)—similar to the condition manipulation described above in Heine et al. (2001). 

Children were then joined by their mothers—who were also informed of children’s 

performance—for a 5-minute break, after which children independently completed a follow-up 

task similar to the previous one. The results showed that during the mother-child interaction, 

American mothers produced more positive statements than Chinese mothers following children’s 

success; American mothers also produced more positive statements and fewer negative 

statements than Chinese mothers following children’s failure. An interesting cultural difference 

was observed in children’s performance in the follow-up task after an initial failure (but no 

cultural difference was observed in the success condition): although children in both cultures 
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improved in the follow-up task, Chinese children showed greater improvements than their 

American counterparts (Ng et al., 2007).     

Parents’ emphasis on failure and deemphasis on success may encourage children to 

persist more in the face of adversity and continue making effort despite success (Ng et al., 2007). 

However, this strategy may come at an emotional cost (Ng et al., 2019). Recall that in Ng et al. 

(2007), Chinese children reported feeling less positively toward success and more negatively 

toward failure. Similarly, in a study with 7th graders and their mothers in the U.S. and China (Ng 

et al., 2019), Chinese mothers placed less importance on children’s self-worth (e.g., the child 

feels good and has positive views about him/herself) and more importance on children’s self-

improvement (e.g., the child understands that he/she can always do better and always tries to 

overcome his/her weaknesses) compared to American mothers; Chinese children also reported 

more emotional distress than American children, which was accounted for by Chinese mothers’ 

(compared to American mothers) greater emphasis on self-improvement. This finding is 

consistent with the findings of Heine et al. (2001) on self-enhancement versus self-improvement 

motivations among Canadian and Japanese adults, respectively. Taken together, these findings 

suggest that there may be a stronger emphasis on positive self-views (e.g., self-efficacy, self-

esteem) in Western parenting beliefs and self-improvement in East Asian parenting beliefs and 

that these beliefs may be associated with parents’ broader beliefs in stability versus change (see 

Table 2.1).  

Cultural Variation in Children’s Change Perception. These parental beliefs are likely 

emulated by children. European American children and children of Chinese immigrants 

frequently mentioned parental expectation and involvement when describing school learning (Li, 

Yamamoto, Kinnane, Shugarts, & Ho, 2019). Children’s awareness of parental expectation and 
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involvement also predicted their academic performance (Li et al., 2019). Children’s perceived 

parental involvement in their education also contributes to the value they placed on academic 

achievement (Cheung & Pomerantz, 2015). Chinese children, in particular, have proven sensitive 

to parental expectations of academic performance (Au & Harackiewicz, 1986), and this might be 

related to East Asian parents’ tendency to assume greater responsibility for their children’s 

academic achievement as compared to Western parents (Pomerantz et al., 2008). 

It is also possible that children in Western and East Asian cultures adopt their parents’ 

beliefs about the malleability of personal traits—especially when one makes an effort to change 

them—as well as broader beliefs about the change versus stability in the world—even without 

intentional effort. The findings of Lockhart, Nakashima, Inagaki and Keil (2008) provided 

evidence for Western and East Asian children’s beliefs about whether effort can lead to trait 

change. In their studies, 5- to 6-year-olds, 8- to 10-year-olds, and adults in the U.S. and Japan 

received interviews similar to the procedure described earlier in Lockhart et al. (2002): 

participants were presented with vignettes—each describing a protagonist as either having a 

positive trait and wishing to maintain it, or having a negative trait and wishing to change it—and 

asked to predict whether the protagonist’s trait would change or not in the distant future. Cultural 

similarities were found: participants in all age group and both cultures predicted positive traits to 

be more stable than negative traits; no difference was found between American and Japanese 5- 

to 6-year-olds—they predicted more changes in negative traits than older children and adults; 

adults in both cultures predicted more stability in positive traits than children (both younger and 

older). However, cultural differences were found among older children and adults: Japanese 8- to 

10-year-olds and adults were more likely than their American counterparts to believe that 



41 

 

negative traits would change to be more positive; and American adults were more likely to 

predict that positive traits would remain positive than Japanese adults (Lockhart et al., 2008).   

Another study by Ji (2008) investigated 7-, 9-, and 11-year-old Canadian and Chinese 

children’s prediction of change when effort was not explicitly mentioned. In this study, children 

were presented with several scenarios (e.g., a person’s happiness, the relationship between two 

people) and informed that a person (or two people) could be in a range of five states in each 

scenario (e.g., for happiness, the states ranged from very unhappy to very happy; for 

relationships, the states ranged from very bad to very good). Then children were introduced to 

three characters in each scenario who were described as in an extremely negative state, a neutral 

state, and an extremely positive state, respectively. Finally, children were asked to predict the 

future state of each character (by selecting one of the five states). The magnitude of the predicted 

change was measured by the distance between the initial state and children’s predicted state. The 

results showed that children in both cultures and all age groups predicted greater positive change 

than negative change, consistent with an overall optimism of these ages. Cultural differences in 

change prediction were only observed among 11-year-olds but not 7- or 9-year-olds. When the 

initial state was extremely negative or neutral, Chinese 11-year-olds predicted greater positive 

changes than their Canadian peers; when the initial state was extremely positive, Chinese 11-

year-olds also predicted greater negative changes than their Canadian peers. This suggests that 

Chinese 11-year-olds predicted greater changes—in both positive and negative directions—than 

their Canadian counterparts (Ji, 2008).  

The evidence presented thus far suggests that differences between Western and East 

Asian children in the prediction of change with respect to personal characteristics do not emerge 

until late childhood. However, differences in predicting other types of change may emerge at a 
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younger age. Kuwabara et al. (2011) examined whether preschoolers in the U.S. and Japan 

would predict a change in affect when the context was changed. In this study, 40- to 60-month-

olds were presented with a cartoon character with either a happy or a scared facial expression. 

Alongside the character was a contextual cue congruent with the expression (e.g., a birthday cake 

with the happy face or a monster with the scared face). The experimenter then showed the 

preschoolers the same cartoon character next to a neutral context (e.g., a chair). The character 

had no face this time and the preschoolers were asked to assign a facial expression to the cartoon 

character in this new context. American preschoolers were more likely than their Japanese 

counterparts to decide that the character’s emotion would stay the same, even though the context 

had changed. Japanese preschoolers, on the other hand, were likely to predict a change in facial 

expression in the new context. These results suggest that Japanese 3- to 5-year-olds may be more 

sensitive to contextual information and more likely to predict change than their American 

counterparts (Kuwabara et al., 2011). 

To sum up the findings, there is support for the idea that East Asian children are more 

likely than their U.S. and Canadian peers to anticipate change in a person’s traits and in their 

emotional state. However, the age at which this cultural difference emerges varies across tasks.  

Overview of Task 2A, Task 2B, and Task 2C 

 In line with the proposals in Chapter 1, four hypotheses—a development hypothesis, a 

culture hypothesis, a development-culture interaction hypothesis, and an invariance 

hypothesis—are examined in this chapter. The development hypothesis predicts that children’s 

ideas about change and trait malleability develop on a similar trajectory across cultures. The 

culture hypothesis predicts that, across ages, Chinese children have stronger beliefs in change 

and trait malleability than American children; this hypothesis is consistent with the findings on 
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cultural differences on parenting (Ng et al., 2007; Pomerantz et al., 2008) and early-emerging 

differences among children (Kuwabara et al. (2011). The development-culture interaction 

hypothesis predicts that culture has a stronger effect among older children as compared to 

younger children; this hypothesis is supported by evidence showing the parallel development of 

change prediction among Western and East Asian children in early to middle childhood and the 

emergence of cultural differences in late childhood (Ji, 2008; Lockhart et al., 2008). The 

invariance hypothesis predicts that children’s change predictions remain stable regardless of 

culture or age. 

 This chapter examines these four hypotheses in the context of two tasks. Task 2A 

examined children’s general expectations of change in personal traits and interpersonal 

relationships when intention and effort are not explicitly mentioned. If the development 

hypothesis were true, then American and Chinese children would show a similar developmental 

trajectory and expect more positive change than negative change. If the culture hypothesis were 

true, then Chinese children would predict more change in both positive and negative directions 

than American children across ages. If the development-culture interaction hypothesis were true, 

then cultural differences would be smaller or non-existent among younger children, but greater 

among older children. Finally, if the invariance hypothesis were true, then children across ages 

and cultures would have similar expectations of change. 

Task 2B examined children’s beliefs about the malleability of personal traits and the 

value of effort. This task used vignettes that were designed to assess different aspects of growth 

versus fixed mindset. If the development hypothesis were true, then the developmental trajectory 

of children’s mindset would be similar in each culture. If the culture hypothesis were true, then 

Chinese children’s responses would be more in line with the growth mindset than American 
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children’s responses across ages. If the development-culture interaction hypothesis were true, 

then cultural differences would be smaller or non-existent among younger children, but greater 

among older children. Finally, if the invariance hypothesis were true, then children across ages 

and cultures would have similar responses. 

 In addition, Task 2C examined American and Chinese adults’ (mostly parents of the 

participating children) beliefs about change and learning, measured with an adapted version of 

the Perception of Change Subscale in the Analysis-Holism Scale (Choi, Koo, & Choi, 2007), the 

Theory of Intelligence scale (Dweck, 1999), and questions based on Li’s (2004, 2005) research 

on learning beliefs (mind- versus virtue-orientation) as well as Kühnen et al.’s research (2012) 

on the value of communication and contemplation. It was hypothesized that the findings would 

replicate previous research (e.g., Nisbett et al., 2001) and show that American adults would have 

stronger endorsement of beliefs in stability, fixed mindset, and mind-orientation as compared to 

Chinese adults. 

Task 2A: Children’s Expectations of Change 

Method 

 Participants. A total of 158 3- to 9-year-old children participated in the study. Among 

them, 60 children were recruited from two afterschool programs, two preschools, and two 

elementary schools in the greater Boston area and 98 children were recruited from a preschool 

and two elementary schools in Beijing. Teachers in the U.S. and China helped with recruiting by 

distributing consent forms to parents. The experimenter recruited half of the American 

participants by introducing the study to them in person during school pickup time and a few from 

personal connections. Parents provided information in a survey about children’s race and parent 

education; parent education has been found associated with parental beliefs about child 
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development as well as communication styles with children (Rowe, 2008), and was therefore of 

interest to this research. However, due to the low response rate of American parents (55%, as 

compared to 100% response rate of Chinese parents), demographic information was available for 

only 37 American children (information provided by 33 parents; some of the children were 

siblings) and all 98 Chinese children (Table 2.2). The American children in this sample were 

predominantly White, although a wide range of racial and ethnic backgrounds were represented.  
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Table 2.2 

Demographic information of children 

  U.S. China 

All Children N 60 98 

 Mean age in months (SD) 75.00 (20.2) 76.49 (14.6) 

 Girls (%) 26 (43.3%) 52 (53.1%) 

Children whose 

parents responded to 

the survey 

N 37 98 

Race White 20 (54.1%)  

 Hispanic 7 (18.9%)  

 Black 2 (5.4%)  

 Asian 3 (8.1%) 98 (100%) 

 Other 5 (13.5%)  

Responding parent Mother (%) 26 (70.3%) 70 (71.4%) 

Maternal education Less than high school        0 (0%) 2 (2.0%) 

High school diploma 1 (2.7%) 2 (2.0%) 

Associate degree 3 (8.1%) 20 (20.4%) 

 Bachelor’s degree 6 (16.2%) 54 (55.1%) 

 Master’s degree 16 (43.2%) 19 (19.4%) 

 Doctoral degree 11 (29.7%) 1 (1.0%) 

Paternal education Less than high school 2 (5.4%) 2 (2.0%) 

 High school diploma  6 (16.2%) 1 (1.0%) 

 Associate degree 1 (2.7%) 20 (20.4%) 

 Bachelor’s degree 8 (21.6%) 52 (53.1%) 

 Master’s degree 14 (37.8%) 21 (21.4%) 

 Doctoral degree 5 (13.5%) 2 (2.0%) 

Note. The majority of the parents who completed the survey were mothers. The rest were all 

fathers except 1 grandfather from the Chinese sample. Parents who completed the survey 

provided information about the education levels for both parents.  

 Materials. Six stories (listed in Table 2.3) were created to assess children’s expectation 

of change. In each story, the protagonist(s), whose gender was the same as the participant’s, was 

described as having a certain characteristic or relationship at the same age as the participant (e.g., 
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“This boy didn’t like eating chocolate cookies when he was 6 years old”). Participants were then 

told that the protagonist(s) was now 10 years older and asked to predict whether the 

characteristic or relationship had changed or not. Each story was accompanied by a cartoon 

picture of the protagonist(s). The six stories were intended to cover various aspects of personal 

(e.g., hobbies, temperament) and interpersonal (e.g., friendship) life as well as the valence (i.e., 

positive, neutral, negative) of the potential change.  

 The interview questions were first written in English and subsequently translated into 

Chinese. The Chinese version was then independently back-translated to English by translators 

naïve to the study hypotheses. The two English versions were compared for consistency and the 

Chinese translation was adjusted when needed. 
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Table 2.3 

Interview stories and questions in Task 2A 

 Story Questions 

Neutral 

change in 

Tastes 

This boy/girl didn’t like eating chocolate cookies when 

he/she was n years old. He/she had tried chocolate cookies 

a few times, but every time he/she thought they tasted bad. 

Now he/she is much older, n+10 years old.  

Do you think he/she likes 

chocolate cookies now, or do you 

think he/she still doesn’t like 

chocolate cookies? Are you very 

sure, or just a little sure? 

Neutral 

change in 

Hobbies 

 

This boy/girl didn’t like painting when he/she was n years 

old. The teacher had taught him/her to paint in class, but 

he/she just didn’t like painting. He/she liked doing other 

things much more. Now he/she is much older, n+10 years 

old.  

Do you think he/she likes painting 

now, or do you think he/she still 

doesn’t like painting? Are you 

very sure, or just a little sure? 

Positive 

change in 

temperaments 

 

This boy/girl was very quiet and shy when he/she was n 

years old. He/she always got scared when he talked to 

other people. Now he/she is much older, n+10 years old.  

Do you think he/she is talkative 

and friendly now, or do you think 

he/she is still quiet and shy? Are 

you very sure, or just a little sure? 

Negative 

change in 

temperaments 

 

This boy/girl was very calm when he/she was n (the 

participant’s age) years old. He/she never lost his/her 

temper. He/she was always calm. Now he/she is much 

older, n+10 years old.  

Do you think he/she loses his/her 

temper now, or do you think 

he/she is still calm? Are you very 

sure, or just a little sure? 

Positive 

change in 

relationships 

These two boys/girls didn’t get along very well when they 

were n years old. They lived very close to each other. They 

went to the same school. But they didn’t like playing 

together. Now they are much older, n+10 years old.  

Do you think they are very good 

friends now, or do you think they 

still don’t get along? Are you very 

sure, or just a little sure? 

Negative 

change in 

relationships 

 

These two boys/girls were very close friends when they 

were n years old. They talked to each other all the time. 

They told each other all their secrets. Now they are much 

older, n+10 years old.  

Do you think they don’t tell each 

other all their secrets anymore, or 

do you think they still tell each 

other all their secrets? Are you 

very sure, or just a little sure? 

Note. n = participant’s age. 

 Procedure. Each child was individually interviewed by an experimenter in a quiet room 

in their preschool or elementary school during the school day. After a few familiarization 

questions, the experimenter introduced the task as follows: “Now I’m going to tell you some 

stories. Listen carefully to each one, because afterwards I’ll ask you some questions about it. 

There are no right or wrong answers. I just want to know what you think.” Participants then 

listened to the 6 interview stories in a random order. After each story, the participant was asked 
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whether the protagonist(s) would change or stay the same, and whether the participant was very 

sure or just a little sure of the previous answer (stories and questions are listed in Table 2.3).  

Results 

 Children’s responses to the two interview questions after each story (i.e., whether the 

protagonist would change and whether the child was very sure of his or her decision) were coded 

into four ordinal categories: very sure of no change; a little sure of no change; a little sure of a 

change and very sure of a change. The percentages of children falling into each ordinal category 

for each story are shown in Figure 2.1. Inspection of Figure 2.1 indicates that for most of the 

stories, the percentage of children falling into a given ordinal category is similar across the two 

cultures and that children’s patterns of responses varied across stories. 

 

Figure 2.1. Percentages of children who were very sure of no change, a little sure of no change, a 

little sure of a change, and very sure of a change by culture and story. U.S.: n = 60. China: n = 

98. 
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 Children’s Certainty. To examine whether children’s certainty varied across age and 

culture, a mixed-model logistic regression was conducted on children’s certainty (very sure 

versus a little sure) on age (in months), culture (U.S. or China), and story (6 categories, as shown 

in Fig. 2.1), with participant ID as a random effect. Preliminary analysis showed that the 

interaction between age and culture was not significant and was therefore excluded from the final 

model. Results (Table 2.4) showed that, in both cultures, older children were less certain than 

younger children. Children’s certainty did not differ across cultures, but did vary across stories—

confirming the observation of Fig. 2.1.  

Table 2.4 

Results of mixed-model logistic regression examining children’s certainty by age, culture, and 

story type 

Note. Reference categories for culture and story type are U.S. and neutral change in tastes. n = 

158.  

*p < .05, ** p < .01.    

 Children’s Expectations of Change by Valence. Children’s responses were collapsed 

across certainty levels. Thus, for each story, children’s responses were assigned to one of two 

 𝛽 (SE) 

Constant 2.16 (.70)** 

Age -.02 (.01)* 

Culture .42 (.29) 

Neutral Change in Hobbies -.66 (.27)* 

Positive change in temperaments -.15 (.27) 

Negative change in temperaments .15 (.28) 

Positive change in relationships -.66 (.27)* 

Negative change in relationships .12 (.28) 
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categories: a little/very sure of a change, or a little/very sure of no change. Table 2.5 lists the 

percentage of children who expected change in each story and each culture. Inspection of this 

table suggests that in both cultures, larger proportions of children predicted positive changes 

(i.e., adaptive changes in temperaments and relationships) and neutral changes (i.e., changes in 

taste and hobby, which were neither adaptive nor maladaptive) than negative changes (i.e., 

maladaptive changes in temperament and relationship). Moreover, larger proportions of Chinese 

children predicted positive changes than neutral changes.  

Table 2.5 

Percentages of children who expected change by culture and story 

Story China (n = 98) US (n = 60) 
 

 

  Positive change in temperaments 81.63 

 

70.00 

 Positive change in relationships 76.53 

 

63.33 

Neutral change in hobbies 64.29 

 

71.67 

 Neutral change in tastes 41.84 

 

66.67 

 Negative change in relationships 37.76 

 

28.33 

 Negative change in temperaments 17.35 

 

25.00 

  

 To examine whether children were indeed more likely to expect positive and neutral 

changes than negative changes, the six stories were coded into three categories based on the 

valence of change: positive, negative, and neutral change. A mixed-model logistic regression 

was conducted on children’s likelihood of expecting change (change versus no change) by age 

(in months), culture (U.S. or China), valence (positive, neutral, or negative), the interaction 

between age and valence, and the interaction between culture and valence. A preliminary 

analysis showed that the interaction between age and culture was not significant and was 

therefore excluded from this model. The results (Table 2.6) showed significant interactions 

between age and valence as well as culture and valence. First of all, age did not have a 
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significant effect on children’s expectation of neutral or negative versus neutral changes, but had 

a significant positive effect on children’s expectation of positive changes: older children were 

more likely to expect positive changes than younger children. 

 Second, in both cultures, children expected more positive changes than negative changes; 

they also expected more neutral changes than negative changes—and this was especially the case 

for American children. Chinese children also expected more positive change than neutral 

changes, whereas this was only the case for older American children but not younger American 

children. In other words, Chinese children and older American children showed a pattern of 

positive > neutral > negative in their expectation of change, whereas younger American children 

showed a pattern of positive and neutral > negative. 

 Third, culture variation was dependent on valence. American children were significantly 

more likely than Chinese children to expect neutral changes. Chinese children were significantly 

more likely than American children to predict positive changes. Children did not differ across 

culture in their likelihood of predicting negative changes.  
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Table 2.6 

Results of mixed-model logistic regression examining children’s likelihood of expecting change 

by age, culture, and valence 

Note. Reference categories for culture and valence are U.S. and neutral changes. n = 158. 

†p < .1, *p < .05, ** p < .01, *** p < .001.    

 Children’s Expectations of Change by Domain. To examine whether children’s 

expectation of change varied across domain, the six stories were re-coded into three domains: 

preferences (i.e., changes in tastes and hobbies), temperaments (i.e., positive and negative 

changes in temperaments), and relationships (i.e., positive and negative changes in relationships). 

A mixed-model logistic regression was conducted on children’s expectation of change (change 

versus no change) on age (in months), culture (U.S. or China), domain (preferences, 

temperaments, or relationships), the interaction between age and domain, and the interaction 

between culture and domain. Note that the interaction between age and culture was examined in 

a preliminary analysis and was not significant.  

 𝛽 (SE) 

Constant 1.19 (.70)† 

Age -.00 (.01) 

Culture -.81 (.31)** 

Positive  -2.79 (.91)** 

Negative  -3.72 (.93)*** 

Age X Positive .04 (.01)** 

Age X Negative .02 (.01)† 

Culture X Positive 1.46 (.40)*** 

Culture X Negative .86 (.39)* 
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 The results (Table 2.7) showed significant interactions between age and domain as well 

as between culture and domain. The interaction between age and domain suggests that age has a 

significant positive effect on children’s expectation of change in temperaments: older children 

were more likely to expect changes in temperaments than younger children. No effect of age was 

found for the domains of relationships or preferences.  

 The interaction between culture and domain suggests that cultural differences in 

children’s expectation of change depended on domain. American children were more likely to 

expect changes in preferences than Chinese children. However, Chinese children were more 

likely to expect changes in relationships than American children. Children did not differ across 

cultures in their likelihood of expecting change in temperaments. The results also suggested that 

children were more likely to expect change in preferences than in relationships (especially for 

American children) and temperaments (especially for young American children).  
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Table 2.7 

Results of mixed-model logistic regression examining children’s expectation of change by age, 

culture, and domain 

Note. Reference categories for culture and valence are U.S. and change in preferences. n = 158. 

†p < .1, *p < .05, ** p < .01, *** p < .001.    

Discussion 

 Children heard descriptions of story protagonist(s) of the same gender and age as 

themselves (e.g., a girl who was very quiet and shy at age 6) and were asked if the protagonist(s) 

would have changed when they were 10 years older (e.g., whether the girl would be talkative and 

friendly at age 16). Consistent with the Development hypothesis, children in both cultures were 

similar in their prediction in many ways. Consistent with previous findings (Ji, 2008; Lockhart et 

al., 2002; Lockhart et al., 2008) showing children’s overall positivity, children in both cultures 

were more likely to expect change in the positive (adaptive changes, e.g., a shy child becomes 

talkative) and neutral directions (changes in personal preferences, e.g., a child changes from 

disliking chocolate cookies to liking them) than in the negative direction (maladaptive changes, 

e.g., a calm child becomes ill-tempered). This reluctance to expect negative changes was similar 

 𝛽 (SE) 

Constant 1.09 (.63)† 

Age -.00 (.01) 

Culture -.74 (.27)** 

Temperament -3.53 (.84)*** 

Relationship -1.76 (.81)* 

Age X Temperament .03 (.01)*** 

Age X Relationship .01 (.01) 

Culture X Temperament .78 (.36)* 

Culture X Relationship 1.23 (.35)*** 



56 

 

across the two cultures. Children in both cultures were more likely to expect changes in 

preferences than in temperaments and relationships. In addition, older children in both cultures 

expected more positive changes and changes in temperaments than younger children, suggesting 

that children may have stronger beliefs about trait malleability with age. 

However, there were subtle differences across cultures in children’s expectation of 

changes. Although Chinese children were more likely to expect positive changes than neutral 

changes, this was not always the case for American children. Moreover, American children were 

more likely to expect changes in preferences than Chinese children, whereas Chinese children 

were more likely to expect changes in relationships than American children. This might be 

associated with the independent versus interdependent inclinations of the two cultures (Markus 

& Kitayama, 1991). In an independence-oriented culture like the U.S., a person is often viewed 

as a unique being defined by his or her personal traits and preferences. As a result, American 

parents may attend and accommodate more to a child’s preferences, for example during meal-

time, than Chinese parents do. In contrast, in an interdependent culture like China, a person is 

often viewed as an integral part of his or her context and defined by one’s relationships with 

others. As a result, Chinese children may associate growing up with changing interpersonal 

relationships more than American children do. 

Task 2B: Children’s Growth versus Fixed Mindsets 

Method 

Participants. The same group of participants from Task 2A participated in this study. 

Demographic information is displayed in Table 2.2. 

 Materials. Five stories (listed in Table 2.8) were created to assess children’s growth 

versus fixed mindset. Each story was accompanied by a cartoon picture of the protagonist whose 
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gender was the same as the participant’s. After each story, the participant was asked to make a 

prediction or provide an explanation based on their understanding of the story. The five stories 

were intended to measure different aspects of one’s mindset (e.g., goal of learning, response to 

failure).  

 Note that the first six participants received a slightly different version of the explaining 

success story—they heard about a protagonist who was good at solving puzzles instead of 

playing a game; the remaining stories were the same. Including these six participants did not 

change the results of any of the analyses. Data from these participants were therefore retained in 

the analyses.  

The interview questions were first written in English and subsequently translated into 

Chinese. Translation consistency was ensured with the back-translation method described in 

Task 2A.  
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Table 2.8 

Interview stories and questions in Task 2B 

 Story Questions 

Explaining 

success 

This boy/girl can play a game very well. 

All the other children play this game, but 

he/she plays it the best.  

Why do you think he/she is so good 

at this game? Is it because he/she is 

very smart, or is it because he/she 

spent a lot of time practicing 

playing the game? 

Predicting 

failure 

This boy/girl painted a very nice picture 

before. He/she hasn’t painted at all since 

then. Now he hasn’t painted for a long 

time. He/she wants to paint a new 

picture. 

Do you think the new picture will be 

as good as the last one, or not so 

good as the last one? 

 

Responding 

to failure 

This boy/girl wants to bake some cookies 

for his/her family. He/she baked some 

cookies, but they were all burnt and were 

not very tasty. 

What do you think the boy/girl 

should do? Should he/she never bake 

cookies again, or should he/she try 

again? 

Responding 

to success 

This boy/girl can play the piano. He/she 

is especially good at one of the piano 

pieces. Every time he/she plays that 

piece, his/her teacher says, “Well done!”. 

Do you think he/she should keep 

playing the same piece for his/her 

teacher, or should he/she learn to 

play a new piece that’s harder? 

Interpreting 

goal of 

learning 

This boy/girl works really hard to learn 

math. 

Why do you think he/she works so 

hard? Is it because he/she wants to 

learn more about math, or is it 

because he/she wants to show people 

that he/she is smart? 

Improving 

intelligence 

N/A Some people think that you can get 

smarter if you try really hard. Do 

you think that is right? (Yes/No) 

Note. The response options consistent with a growth mindset are in bold.   

 Procedure. Each child was individually interviewed by an experimenter in a quiet room 

in their preschool or elementary school during the school day. The experimenter introduced the 

task as follows: “Now I’m going to tell you some stories. Listen carefully to each one, because 

afterwards I’ll ask you some questions about it. There are no right or wrong answers. I just want 

to know what you think.” Participants then listened to the five interview stories in a random 
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order. The participant answered a forced-choice question after each story (stories and questions 

are listed in Table 2.8). 

After going through all five stories and questions, the experimenter asked the participants 

a final, general question about their belief in the malleability of intelligence, “Some people think 

that you can get smarter if you try really hard. Do you think that is right?”  

Results 

Children’s Mindset. Children’s mindset was measured by whether they selected the 

option consistent with a growth mindset or the option consistent with a fixed mindset to each of 

the six interview questions (listed in Table 2.8). Fig. 2.3 shows the percentages of children who 

selected each option for each of the questions. Inspection of the figure suggests that for three of 

the questions (responding to failure, responding to success, and improving intelligence), nearly 

all children selected the growth mindset option. There was more variation in children’s responses 

to the remaining three questions. 

 

Figure 2.3. Percentages of children who selected the options consistent with fixed mindsets and 

growth mindsets by culture and question. U.S.: n = 60; China: n = 98. 
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Figure 2.4. Percentages of children who selected the options consistent with growth mindsets by 

age group and question. 

A mixed-model logistic regression was conducted to examine children’s mindset (growth 

or fixed) by age (in months), culture (U.S. or China), question (six categories as in Fig. 2.3), and 

the interactions between age and question types, with participant ID as a random effect. The 

interactions between age and culture and between culture and question were found not 

significant in preliminary analyses and were therefore removed from the final model. The final 

model (Table 2.9) showed significant main effects of question types as well as significant 

interactions between age and question types.  

 To visually illustrate the interaction between age and question types, Fig. 2.4 shows the 

percentages of children who selected the growth mindset option for each of the questions by age 

group. The younger age group consisted of children of ages 40-77 months; the older age group 

consisted of children ages 78-118 months.  
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First of all, children were more likely to give the growth mindset response for the 

improving intelligence question (one can improve one’s intelligence) than for the explaining 

success question (one’s good performance is due to practice instead of being smart) and for the 

predicting failure question (without practice, one’s performance will deteriorate instead of 

remaining the same). The interaction between age and the latter two questions (explaining 

success and predicting failure) was marginally significant, suggesting that the differences 

between response to these two questions and to the improving intelligence question were larger 

among younger children as compared to older children; this is because older children were 

marginally more likely than younger children to give the growth mindset responses for these two 

questions.  

Second, the interactions between age and question types suggests that, as compared to 

younger children, older children were more likely to give the growth mindset responses to the 

responding to failure (persisting instead of giving up), responding to success (trying something 

harder instead of repeating one’s success), and interpreting the goal of learning (to learn more 

instead of to look smart) questions. Younger children were less likely to give the growth mindset 

responses for the above three questions than for the intelligence question, but the differences 

were not significant for older children. No cultural difference was found across the six questions.  
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Table 2.9 

Results of mixed-model logistic regression examining children’s mindset by age, culture, and 

question (n = 158) 

Note. Reference categories for culture and question are U.S. and improving intelligence. 

†p < .1, ** p < .01, *** p < .001.    

Discussion 

 Consistent with the Development hypothesis, children did not differ across cultures in the 

likelihood of giving growth versus fixed mindset responses across the six questions. Children’s 

responses varied across questions, but the patterns were similar in both cultures. Children’s 

responses were largely consistent with the growth mindset. Nearly all children in both cultures 

responded that one can become smarter if one tries very hard (improving intelligence), that one 

should keep trying instead of giving up having failed (responding to failure), and that one should 

move on to a bigger challenge instead of repeating the success having succeeded (responding to 

success). Most children attributed one’s top performance to continuous practice instead of innate 

ability (explaining success). Children’s responses were more split when they were asked to 

 𝛽 (SE) 

Constant 6.48 (2.62)* 

Age -.03 (.03) 

Culture .30 (.23) 

Explaining success -6.69 (2.77)* 

Predicting failure -8.54 (2.73)** 

Responding to failure -8.02 (3.78)* 

Responding to success -7.25 (3.48)* 

Interpreting goal of learning -11.85 (2.80)*** 

Age x Explaining success .06 (.03)† 

Age x Predicting failure .06 (.03)† 

Age x Responding to failure .11 (.05)* 

Age x Responding to success .10 (.05)* 

Age x Interpreting goal of learning .10 (.03)** 
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interpret a protagonist’s goal of learning as either to learn more or to look smart in front of other 

people (interpreting goal of learning). They were also split when asked to predict whether one 

would perform worse than before or as well as before if one had not practiced for a long time 

(predicting failure). The percentage of children showing a growth mindset on the latter question 

was the lowest, which was likely due to children’s reluctance to predict changes in the negative 

direction (Boseovski, 2010; also see Task 2A). In other words, children’s optimism might have 

masked the recognition of the importance of continuous practice.  

Aside from the question on improving intelligence, on which both younger and older 

children performed at ceiling (i.e., in giving the growth mindset response), older children were 

more likely (either marginally or significantly) than younger children to endorse the growth 

mindset response for all the other five questions.  

Task 2C: Adults’ Beliefs about Change and Learning 

Method 

 Participants. Participants were 42 American and 97 Chinese adults. All Chinese 

participants and 33 American participants were parents of the participants in Task 2A. The 

remaining 9 American participants were parents with children attending the same schools or 

afterschool programs. Demographics are listed in Table 2.10. 
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Table 2.10 

Demographic information of adults 

 U.S. (n = 42) China (n = 97) 

Women (%) 28 (66.7%) 69 (71.9%) 

Less than high school (%) 0 (0.0%) 2 (2.1%) 

High school diploma (%) 1 (2.4%) 0 (0.0%) 

Associate degree (%) 2 (4.8%) 19 (19.6%) 

Bachelor’s degree (%) 11 (26.2%) 54 (55.7%) 

Master’s degree (%) 17 (40.5%) 20 (20.6%) 

Doctoral degree (%) 11 (26.2%) 2 (2.1%) 

 

 Materials. The questionnaire contained 8 questions about demographic information and 

an additional 24 (for Chinese participants) or 25 (for American participants) questions assessing 

parents’ beliefs in various domains. Among these questions, 14 questions were pertinent to this 

chapter and are described below. The questions were first written in English and subsequently 

translated into Chinese. Translation consistency was ensured with the back-translation method 

described in Task 2A. 

 Beliefs about Change. Four survey questions were used to assess to what extent 

participants perceived people and things as changing instead of fixed. Parents were asked to 

indicate, on a 7-point Likert scale (from 1 = strongly disagree to 7 = strongly agree), how much 

they agreed with each of following items.  

• Item 2.1: Everything in the world develops in a fixed direction (reverse-coded).  

• Item 2.2: A person who is currently living a successful life will continue to stay 

successful (reverse-coded).  
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• Item 2.3: A person who has always been honest might still be dishonest in the 

future.  

• Item 2.4: If an event is moving in a certain direction, it can eventually move in the 

opposite direction. 

These questions were adapted from the Analysis-Holism Scale, in particular the 

Perception of Change Subscale (Choi et al., 2007) with a few minor modifications to simplify the 

language as well as two major modifications. First, due the length of the entire survey, the 

adapted scale included four of the six items in the original scale; the criterion for selection was to 

select the items with the highest factor loadings. Second, all four items were reverse-coded 

(stability-endorsing statements) in the original scales; to include both positively- and reverse-

coded items, the adapted scale changed two items into change-endorsing statements (e.g., “An 

individual who is currently honest will stay honest in the future” in the original scale was 

changed to “A person who has always been honest might still be dishonest in the future”).   

Growth versus Fixed Mindset. Four survey questions were used to assess to what extent 

participants displayed a growth as opposed to a fixed mindset (Dweck, 1999). Participants were 

asked to indicate, on a 7-point Likert scale (from 1 = strongly disagree to 7 = strongly agree), 

how much they agreed with each of following items. Note that Items 2.5 and 2.8 were reverse 

coded such that higher scores index endorsement of a growth mindset. 

• Item 2.5: You have a certain amount of intelligence, and you can't really do much to 

change it (reverse coded). 

• Item 2.6: No matter who you are, you can significantly change your level of intelligence. 

• Item 2.7: A person’s success relies more on effort than innate ability. 
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• Item 2.8: If my child failed at something, I would encourage him/her to do what he/she is 

really good at, rather than to try the same thing over and over again (reverse coded). 

 The first 2 items were adopted from the Theories of Intelligence Scale (Dweck, 1999) 

which measures participants’ beliefs about the malleability of intelligence. The third item was 

created to measure participants’ beliefs about the importance of effort versus innate ability. The 

last item was created to measure participants’ attitude towards failure—specifically, whether one 

should persist or switch tasks.  

 Learning Beliefs. Six questions were used to assess to what extent participants display 

learning beliefs that focus on increasing virtue (virtue-oriented) rather than increasing epistemic 

processes (mind-oriented) (Li, 2005) as well as valuing quiet contemplation rather than 

communication (Kühnen et al., 2012). Participants were asked to indicate, on a 7-point Likert 

scale (from 1 = strongly disagree to 7 = strongly agree), how much they agreed with each of 

following items. Items 2.9 and 2.12 were reverse coded such that higher scores index 

endorsement of virtue-orientation (as opposed to mind-orientation) and contemplation (as 

opposed to communication). 

• Item 2.9: The primary goal of learning is to acquire knowledge rather than to become a 

rounded person (reverse coded).  

• Item 2.10: When my child gets good grades, it is more important to teach him/her to be 

modest than to praise him/her. 

• Item 2.11: Teaching my child to respect teachers and older people is more important than 

helping him/her express his/her own ideas. 

• Item 2.12: When my child has a question about a subject, he/she should ask the teacher 

immediately rather than trying to figure it out on his/her own (reverse coded). 
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• Item 2.13: My child should get to know a subject very well before he/she form his/her 

own opinions about that subject. 

• Item 2.14: Quiet contemplation is better for learning than having a debate.  

 Procedure. Participants completed either a printed version or an online version of a 

survey. The two versions were the same in content. The total time for completion the survey was 

about 5 minutes.  

Results 

Beliefs about Change. Reliability across the 4 items on adults’ beliefs about change 

(Item 2.1 reverse-coded, Item 2.2 reverse-coded, Item 2.3, and Item 2.4) was moderately high (α 

= .61); therefore, a mean composite score was created to indicate adults’ overall endorsement of 

change (on a 7-point scale). Higher scores indicated stronger endorsement of change versus 

stability. Means and standard deviations of participants’ responses on each item and the 

composite score are listed in Table 2.11. One-sample t-tests comparing participants’ responses to 

the baseline of 4 (neither agree nor disagree) showed significant differences for all the items and 

the composite score in both cultures, suggesting that participants in both cultures tended to 

endorse change. 
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Table 2.11 

Adults’ average agreement to change by culture 

 U.S. (n = 41) China (n = 96) 

Item 2.1 (reverse-coded)  5.54 (1.50)*** 4.46 (1.57)** 

Item 2.2 (reverse-coded) 5.48 (1.19)*** 5.13 (1.12)*** 

Item 2.3 5.40 (1.06)*** 5.10 (1.14)*** 

Item 2.4 5.79 (.72)*** 5.06 (1.09)*** 

Composite 5.55 (.77)*** 4.94 (.83)*** 

Note. Standard deviations are listed in parentheses. Scores range from 1 (strong rejection of 

change) to 7 (strong agreement to change). 1 U.S. participant and 1 Chinese participant were 

excluded from the table due to missing data. Asterisks indicate significant differences from the 

baseline (neither agree nor disagree) of 4. 

**p < .01., ***p < .001. 

 When reporting education level, participants selected one of six categories for their 

highest level of education: less than a high school diploma, high school diploma, associate 

degree, bachelor’s degree, master’s degree, and doctoral degree. Given the relatively low 

percentages of participants who selected the first two and the last categories, participants’ highest 

level of education was re-coded into three categories: associate degree or less (collapsed across 

less than a high school diploma, high school diploma, and associate degree), bachelor’s degree, 

and graduate degree (collapsed across master’s degree and doctoral degree).  

 A multiple linear regression was conducted on the composite score for change by culture 

(U.S. or China) and education (associate degree or less, bachelor’s degree, or graduate degree). 

Interaction between culture and education was examined in a preliminary analysis and was not 

significant. The results (Table 2.12) showed significant main effects of culture and education. 

Contrary to expectation, American adults tended to endorse change to a greater extent than 
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Chinese adults, when controlling for education. Adults with graduate degrees tended to endorse 

change to a greater extent than adults with associate degrees or less.   

Table 2.12  

Multiple regression results examining adults’ endorsement of change by culture and education 

(n = 137) 

 𝛽 (SE) 

Culture -.51 (.17)** 

Bachelor’s degree  .32 (.19)† 

Graduate degree .46 (.21)* 

Constant 5.16 (.22)*** 

F  7.26*** 

Df   3, 133 

𝑅2  .14 

Note. The reference categories for culture and education were U.S. and associate degree or less.  

† p < .1, *p < .05, ** p < .01, ***p < .001.  

Growth versus Fixed Mindsets. Participants’ growth versus fixed mindsets were 

measured by their levels of agreement (on a 7-point scale) for Item 2.5 (“You have a certain 

amount of intelligence, and you can't really do much to change it”, reverse-coded), Item 2.6 (“No 

matter who you are, you can significantly change your level of intelligence”), Item 2.7 (“A 

person’s success relies more on effort than innate ability”), and Item 2.8 (“If my child failed at 

something, I would encourage him/her to do what he/she is really good at, rather than to try the 

same thing over and over again”, reverse-coded). Higher levels of agreement indicated growth 

versus fixed mindset. 

Cronbach’s alpha was low for the 4 items (α = .30); significant but moderate correlations 

were found only between Items 2.5 and 2.6 (r = .28, p < .01) and Items 2.6 and 2.7 (r = .36, p 
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< .001). A weak negative correction was found between Items 2.7 and 2.8 (r = -.19, p < .05). 

This pattern of correlation suggests that the items likely measured different beliefs and were 

therefore kept separate for subsequent analyses. 

Table 2.13 lists participants’ mean agreement to growth mindset as measured by each 

item. One-sample t-tests comparing participants’ responses to the baseline of 4 (neither agree nor 

disagree) showed that, on average, American participants had significantly higher agreement 

than the baseline of 4 (“Neither agree nor disagree”) to the two growth mindset items (Items 2.6, 

2.7) and significantly lower levels of agreement to the two fixed mindset items (Items 2.5, 2.8). 

Chinese participants showed similar patterns of response for Items 2.5, 2.6, and 2.7, but their 

average agreement did not differ significantly from the baseline for Item 2.8 (Table 2.13). 

Table 2.13 

Adults’ average endorsement of growth mindset by culture 

 U.S. (n = 42) China (n = 96)ᵃ 

Item 2.5 (reverse-coded)  5.64 (1.45)*** 5.58 (1.44)*** 

Item 2.6  5.27 (1.66)*** 4.61 (1.67)*** 

Item 2.7 5.21 (1.52)*** 5.07 (1.56)*** 

Item 2.8 (reverse-coded) 4.69 (1.52)*** 4.14 (1.53) 

Note. Standard deviations are listed in parentheses. Scores range from 1 (strong rejection of 

change) to 7 (strong agreement to change). Asterisks indicate significant differences from the 

baseline of 4 (neither agree nor disagree). 

ᵃ n = 95 or Items 2.5, 2.6, and 2.7; 1 Chinese participant was excluded due to missing data.  

***p < .001 

 Four multiple regression analyses, one for each question, were conducted to examine 

participants’ level of agreement by culture (U.S. or China) and education (associate degree or 
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less, bachelor’s degree, or graduate degree). The interaction between culture and education was 

examined in preliminary analyses and was not significant for all 4 items. Results are shown in 

Table 2.14. There were no significant main effects of culture or education for Items 2.5, 2.7 and 

2.8. American participants agreed more to Item 2.6 (“No matter who you are, you can 

significantly change your level of intelligence”) than Chinese participants; participants whose 

highest education level was an associate degree or less agreed more to this item than participants 

with graduate degrees.  

Table 2.14  

Multiple regression results examining adults’ levels of agreement to a growth versus fixed 

mindsets statement by culture and education (n = 138) ᵃ 

 Item 2.5 

(reverse coded) 

Item 2.6 Item 2.7 Item 2.8 

(reverse coded) 

Constant 5.64 (0.39) 5.96 (.45)*** 5.24 (.42)*** 4.64 (.42)*** 

Culture -.16 (0.30) -1.03 (.34)** -.23 (.32) -.54 (.32)† 

Bachelor’s degree .21 (0.35) -.20 (.39) .15 (.37) .04 (.37) 

Graduate degree -.08 (0.38) -.95 (.43)* -.10 (.41) .06 (.41) 

F .38 3.71 .30 1.27 

Df  3, 133 3, 133 3, 133 3, 134 

𝑅2 .01 .08 .01 .03 

Note. The reference categories for culture and education were U.S. and associate degree or less. ᵃ 

For Items 2.5, 2.6, and 2.7, n = 137 due to missing data. 

† p < .1, *p < .05, ** p < .01, *** p < .001.  

 Learning Beliefs. Participants’ learning beliefs were measured by their levels of 

agreement (on a 7-point scale) for Item 2.9 (“The primary goal of learning is to acquire 

knowledge rather than to become a rounded person”, reverse-coded), Item 2.10 (“When my child 

gets good grades, it is more important to teach him/her to be modest than to praise him/her”), 



72 

 

Item 2.11 (“Teaching my child to respect teachers and older people is more important than 

helping him/her express his/her own ideas”), Item 2.12 (“When my child has a question about a 

subject, he/she should ask the teacher immediately rather than trying to figure it out on his/her 

own”, reverse-coded), Item 2.13 (“My child should get to know a subject very well before he/she 

form his/her own opinions about that subject”), and Item 2.14 (“Quiet contemplation is better for 

learning than having a debate”). Higher levels of agreement indicated virtue-oriented or 

contemplation-emphasizing, versus mind-oriented or communication-emphasizing, learning 

beliefs. Correlations among the items are listed in Table 2.15. Despite a few positive 

correlations, other correlations were insignificant or negative. This suggests that the items likely 

measured different beliefs and were therefore kept separate for subsequent analyses. 

Table 2.15 

Correlations among items on learning beliefs (n = 138) 

 Item 2.9 

(reverse-

coded) 

Item 2.10 Item 2.11 Item 2.12 

(reverse-

coded) 

Item 2.13 

Item 2.9 

(reverse-coded)  

     

Item 2.10  -.22**     

Item 2.11 -.21* .43**    

Item 2.12 

(reverse-coded) 
.14† -.22** -.27*   

Item 2.13 -.24** .15† .07 -.14  

Item 2.14  -.13 .18* .18*  .22** 

† p < .1, *p < .05, ** p < .01, *** p < .001.  

 Table 2.16 lists participants’ mean agreement to virtue-oriented (versus mind-oriented) or 

contemplation-emphasizing (versus communication-emphasizing) learning beliefs as measured 

by each item. One-sample t-tests comparing participants’ responses to the baseline of 4 (neither 

agree nor disagree) showed that, in both cultures, participants tended to disagree with the two 
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mind-oriented or communication-emphasizing statements (Item 2.9 Item 2.12). In line with Li 

(2005), American participants tended to reject two of the virtue-oriented or contemplation-

emphasizing beliefs—Item 2.11 and 2.14. However, inspection of Table 2.16 suggests that 

contrary to expectation (Li, 2005), Chinese participant did not show an overall stronger 

endorsement of virtue-oriented or contemplation-emphasizing beliefs than American participant. 

Instead, participants’ endorsement varied across items and the variation was similar in each 

culture. In both cultures, participants showed the strongest endorsement of virtue-oriented or 

contemplation-emphasizing beliefs for Items 2.9 and 2.12 by rejecting mind-oriented or 

communication-emphasizing statements; they were more ambivalent for Items 2.10 and 2.13.    

Table 2.16 

Adults’ average endorsement of virtue-oriented and contemplation-emphasizing learning beliefs 

by culture 

 U.S. (n = 42) ᵃ China (n = 96) 

Item 2.9 (reverse-coded)  4.76 (1.62)** 5.1 (1.66)*** 

Item 2.10  3.95 (1.4) 4.06 (1.73) 

Item 2.11 3.57 (1.25)* 4.13 (1.65) 

Item 2.12 (reverse-coded) 5.15 (1.27)*** 5.14 (1.31)*** 

Item 2.13 4.19 (1.66) 4.01 (1.59) 

Item 2.14  3.23 (1.16)*** 3.92 (1.42) 

Note. Standard deviations are listed in parentheses. Scores range from 1 (strong rejection of 

change) to 7 (strong agreement to change). Asterisks indicate significant differences from the 

baseline (neither agree nor disagree) of 4. 

ᵃ For Item 2.9, n = 41 due to missing data. 

**p < .01, ***p < .001.  
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 Six multiple regression analyses, one for each question, were conducted to examine 

participants’ levels of agreement by culture (U.S. or China) and education (associate degree or 

less, bachelor’s degree, or graduate degree). Results are listed in Table 2.17. Participants’ levels 

of agreement for Items 2.10, 2.12, and 2.13 were not predicted by their culture, education, or the 

interaction between culture and education.  

Table 2.17 

Multiple regression results examining adults’ levels of agreement to virtue- versus mind-oriented 

and contemplation- versus communication-emphasizing learning beliefs by culture and 

education 

 Item 2.9 

(reverse-

coded) 

Item 2.10 Item 2.11 Item 2.12 

(reverse-

coded) 

Item 2.13 Item 2.14 

Constant 2.67 

(0.94)*** 

4.54 

(.44)*** 

4.46 

(.41)*** 

4.72 

(.35)*** 

3.98 

(.44)*** 

3.33 

(.37)*** 

Culture 2.57 (1.01)* .05 (.33) .33 (.31) .14 (.27) -.11 (.33) .72 (.28)* 

Bachelor’s 

degree 

2.52 (1.06)* -.7 (.39)† -.78 (.36)* .30 (.31) .17 (.39) -.2 (.32) 

Graduate 

degree 

2.15 (0.99)* -.60 (.43) -1.03 (.4)* .54 (.34) .26 (.43) -.08 (.36) 

Culture x 

Bachelor 

-2.81 

(1.14)* 

     

Culture x 

Graduate 

-2.01 

(1.12)† 

     

F 1.65 1.16  3.63* .84 .24  2.69* 

Df  5, 131 3, 134 3, 134 3, 134 3, 134 3, 134 

𝑅2 .06 .03 .08  .02 .01 .06  

Note. The reference categories for culture and education was U.S. and an associate degree or 

less. 

† p < .1, *p < .05, ** p < .01, *** p < .001. 
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  A significant interaction between culture and bachelor’s and a marginally significant 

interaction between culture and graduate degree were found for Item 2.9 (“The primary goal of 

learning is to acquire knowledge rather than to become a rounded person”): participants with a 

bachelor’s or graduate degree tended to disagree more with this item and this effect was more 

pronounced among American participants than among Chinese participants. A significant main 

effect of education was found for Item 2.11 (“Teaching my child to respect teachers and older 

people is more important than helping him/her express his/her own ideas): participants with 

higher levels of education had significantly lower levels of agreement for this item. A significant 

main effect of culture was found for Item 2.14 (“Quiet contemplation is better for learning than 

having a debate”): Chinese participants tended to agree more to this item than American 

participants (Table 2.17). 

Discussion 

 Adults’ beliefs about change, trait malleability, and learning were measured with three 

sets of questions. Chinese participants were expected to show stronger beliefs in change (Choi et 

al., 2007), trait malleability (consistent with a growth versus fixed mindset, Dweck, 1999), and 

virtue- or contemplation- as opposed to mind-oriented or communication-emphasizing beliefs 

(Kühnen et al., 2012; Li, 2005) than American participants. However, the overall results did not 

support these predictions. 

 General Beliefs about Change. Based on the Perception of Change scale adapted from 

Choi et al. (2007), participants from both cultures were inclined to expect change rather than 

stability. They tended to agree with statements that endorsed change (e.g., “If an event is moving 

in a certain direction, it can eventually move in the opposite direction”) and to disagree with 



76 

 

statements that denied change (e.g., “A person who is currently living a successful life will 

continue to stay successful”).  

 Contrary to previous findings (Choi et al., 2007; Ji et al., 2001; Nisbett et al., 2001), 

American adults tended to endorse change to a greater extent than Chinese adults, when 

controlling for education. This finding is especially puzzling because, when using the original 

scale, Choi et al. (2007) found that Korean college students endorsed change more than 

American college students. This discrepancy could be due to the difference in participant 

demographics in Choi et al. (2007) and Task 2C—i.e., divergent beliefs between Koreans and 

Chinese or between college students and parents (predominantly mothers). However, this is 

unlikely because previous research has not found differences in change prediction along these 

lines. Another explanation is that the adapted scale is a truncated version of the original scale (by 

removing two items with the lowest loadings). This explanation, however, is also implausible 

because removing the two items with the lowest loadings would be unlikely to reverse the effect 

of culture.  

 A more plausible explanation is that, whereas the original scale contained 5 out 6 reverse-

coded items (i.e. stability-endorsing statements), the adapted scale contained 2 reverse-coded 

items and 2 positively-coded (i.e. change-endorsing statements) items (e.g., by changing “An 

individual who is currently honest will stay honest in the future” in the original scale to “A 

person who has always been honest might still be dishonest in the future”). Therefore, in Choi et 

al. (2007), beliefs in change were effectively measured by the rejection of stability-endorsing 

statements, whereas in Task 2C, beliefs in change were measured by both the rejection of 

stability-endorsing statements and the endorsement of change-endorsing statements. It is possible 

that, compared to American adults, East Asian adults not only reject stability more (as shown in 
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Choi et al., 2007), but also reject change more (given the reverse pattern in this task). This 

hypothesis is consistent with the neutralization approach to contradiction (rejecting both ends of 

a contradiction—such as change and stability) discussed in Chapter 3.    

 Growth versus Fixed Mindset. Participants’ beliefs in the malleability of traits (i.e., a 

growth versus fixed mindset) were measured with two items (Items 2.5 and 2.6) from the Theory 

of Intelligence scale (Dweck, 1999) and two items designed to measure the perceived value of 

effort (Item 2.7 “A person’s success relies more on effort than innate ability”) and the perceived 

fixedness of children’s traits (Item 2.8 “If my child failed at something, I would encourage 

him/her to do what he/she is really good at, rather than to try the same thing over and over 

again”).  

In both cultures, adults’ responses on the growth versus fixed mindset questions were 

consistent with the growth mindset. They tended to agree with statements that emphasize the 

malleability of personal traits (e.g., “No matter who you are, you can significantly change your 

level of intelligence”) and the value of effort (e.g., “A person’s success relies more on effort than 

innate ability”). They also tended to disagree with the statement suggesting that personal traits 

are fixed (i.e., “You have a certain amount of intelligence, and you can't really do much to 

change it”). Adults whose highest education level was an associate degree or less tended to agree 

more to the statement “No matter who you are, you can significantly change your level of 

intelligence” than adults with graduate degrees; American adults tended to agree more to the 

statement than Chinese adults.  

However, this cultural difference was overshadowed by the overall similarity found 

between the two cultures. In the introduction to this chapter, it was proposed that perceiving the 

process of change as the self changing the world may be more prevalent in Western cultures 
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whereas perceiving the process of change as the self adapting to the world may be more 

prevalent in East Asian cultures. Arguably, in both models, improving the self is crucial, albeit 

for different reasons—to improve one’s ability so that one can ultimately change the world in the 

former model, and to perfect oneself because this is the ultimate goal in the latter model. It is 

possible that adults in both cultures endorse the importance of self-improving and the 

malleability of personal traits, but there may be cultural differences in the underlying 

motivations—which could be explored in future research.  

Learning Beliefs. Contrary to expectation (e.g., Kühnen et al.,2012; Li, 2005), the results 

did not show overall cultural differences in participants’ endorsement of mind- versus virtue-

oriented or communication- versus contemplation-emphasizing beliefs. In fact, participants’ 

responses varied across questions and the variation was similar in each culture. This suggests 

that instead of being consistently oriented toward either mind or virtue or emphasizing either 

communication or contemplation, adults’ learning beliefs may be context-specific—they may 

tend to hold mind-oriented or communication-emphasizing beliefs in certain contexts and virtue-

oriented or contemplation-emphasizing beliefs in others, and that this pattern may be similar 

across cultures.  

The findings support this proposal. In both cultures, participants tended to disagree with 

the two mind-oriented or communication-emphasizing statements (Item 2.9 “The primary goal of 

learning is to acquire knowledge rather than to become a rounded person” and Item 2.12 “When 

my child has a question about a subject, he/she should ask the teacher immediately rather than 

trying to figure it out on his/her own”). In both cultures, participants with higher levels of 

education tended to agree less to the statement on respect for authority versus self-expression 

(Item 2.11 “Teaching my child to respect teachers and older people is more important than 



79 

 

helping him/her express his/her own ideas”). Participant in both cultures were on average 

ambivalent for the other two items (Items 2.10 “When my child gets good grades, it is more 

important to teach him/her to be modest than to praise him/her” and 2.13 “My child should get to 

know a subject very well before he/she form his/her own opinions about that subject”). The only 

cultural difference was found for their agreement to the value of debate: Chinese participants 

tended to agree more to the statement that “Quiet contemplation is better for learning than having 

a debate” (Item 2.14) than American participants—which is consistent with previous findings 

(e.g., Becker, 1986; Kühnen et al.,2012; Li, 2005).  

In support of the proposal that learning beliefs are context-specific, negative correlations 

were found such that participants who endorsed being a rounded person versus acquiring 

knowledge as the goal of learning (Item 2.9 reverse coded) tended to endorse to a greater degree 

praising the child instead of emphasizing modesty (Item 2.10), self-expression versus respect for 

authority (Item 2.11), and forming one’s opinion even without knowing a subject thoroughly 

well (Item 2.13). These results suggest that participants in both cultures may interpret being “a 

rounded person” differently from previous research (e.g., Li, 2005)—whereas previous research 

associated the goal of becoming a rounded, holistic person with interdependent values such as 

humility and respect for authority, participants’ ideas about a rounded person were associated 

with independent values such as self-esteem, self-expression, and autonomous thinking.  

Positive correlations were also found among items emphasizing humility (Item 2.10), 

respect for authority (Item 2.11), and quiet contemplation (Item 2.14)—values associated with an 

East Asian style of learning. In addition, a negative correlation was found between participants’ 

endorsement of respect for authority (Item 2.11) and approach authority for questions (Item 2.12 

reverse coded), suggesting that the more one emphasizes respect for authority, the less one 
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endorses immediately approaching the authority when one has a question—possibly due to the 

perceived distance between oneself and the authority or reluctance to trouble an authority with 

trivial questions. Positive correlations were also found between participants’ endorsement of 

quiet contemplation (Item 14) and respect for authority (Item 11) as well as knowing a subject 

well before forming an opinion (Item 13). These items may be related to one’s belief about the 

difficulty of obtaining knowledge: if one believes that one must study for an extended period of 

time and achieve great depth before obtaining knowledge, then one likely values spending more 

time in contemplation and attribute more knowledge to authorities.  

General Discussion 

This chapter set out to examine four hypotheses: the development hypothesis predicted 

that children in the U.S. and China would develop on similar trajectories in terms of their beliefs 

about change and trait malleability; the culture hypothesis predicted that, across ages, children in 

the U.S. and China would differ in their beliefs about change and trait malleability in similar 

ways to adults—U.S. children would have stronger beliefs in stability and expect less change 

than Chinese children; the development-culture interaction hypothesis predicted that cultural 

differences would be smaller or non-existent among younger children, but greater among older 

children; and the invariance hypothesis predicted that children’s beliefs would be similar across 

ages and cultures. 

The overall findings support the development hypothesis. In Task 2A, children were 

presented with vignettes describing protagonist(s) as having certain preferences, temperaments 

(positive or negative), or relationships (positive or negative) without mentioning any intention 

for change and asked to predict whether the protagonist(s) would change in the future. Children 

in both cultures were more likely to predict positive changes and neutral changes than negative 
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changes, consistent with previous finding on Western children’s positivity bias (Boseovski, 

2010; Lockhart et al., 2002). Children’s expectation of change also varied across domains: in 

both cultures, children were more likely to predict changes in preferences than changes in 

temperaments and relationships. In Task 2B, children were presented with vignettes that were 

designed to measure various aspects of growth versus fixed mindsets, as a measure of their 

beliefs in the malleability of personal traits and the value of effort. Again, children in both 

cultures were similar in their overall endorsement of the growth mindset. The general results 

were consistent with previous findings which showed no cultural differences between Western 

and East Asian children in early and middle childhood (Ji, 2008; Lockhart et al., 2008). 

A similar developmental trajectory was found in both cultures. In Task 2A, older children 

were more likely to predict changes than younger children—especially changes in the positive 

direction and in temperaments. This finding was inconsistent with the finding of Lockhart et al. 

(2002) that younger children predicted more positive changes than older children; but it was 

consistent with research showing that younger children hold stronger essentialist beliefs—i.e. 

beliefs that traits are innate and stable (e.g., Gelman, Heyman, Legare, 2007). In Task 2B, older 

children were also more likely to endorse a growth mindset than younger children. These 

findings suggest that, in both cultures, children develop stronger beliefs in malleability with age.  

In fact, cultural similarities were not only found among children, but also in adults’ 

beliefs about change, trait malleability (growth versus fixed mindset), and learning (Task 2C). 

Despite sporadic differences, adults in both cultures were similar in their overall endorsement of 

change versus stability and the growth versus the fixed mindset. When asked questions about 

learning, adults’ orientation toward the mind or virtue and emphasis on communication or 
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contemplation varied across questions, and the variation was similar in each culture. In other 

words, there were no systematic differences on learning beliefs across cultures.  

Despite these cultural similarities, a modest cultural difference was found in children’s 

prediction of change across domains in Task 2A. Across ages, American children were more 

likely to predict change in preferences than Chinese children, whereas Chinese children were 

more likely to predict change in relationships than American children. As discussed in the 

discussion of Task 2A, this cultural difference is possible associated with individualistic versus 

collectivistic values in American and Chinese cultures, respectively.  

 Taken together, these findings suggest that, for both children and adults, cultural 

differences between Western and East Asian cultures were subtle and overshadowed by cultural 

similarities. Thus, one should exercise caution in portraying cultures as having one or the other 

style, because doing so may risk overgeneralizing cultural differences and overlooking cultural 

similarities. In the final chapter, these findings, together with those from succeeding chapters, 

will be reconsidered in light of possible methodological limitations, possible reasons for 

discrepancies with earlier studies, and directions for future research. 
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Chapter 3 

Thinking about opposites: How American and Chinese Children understand contradictory claims 

and mixed emotions 

A group of blind men came across an exotic animal. They tried to know the animal by 

touch. One of them felt a leg of the animal and claimed, “This animal is like a pillar.” Another 

felt the tail of the animal and protested, “No! This animal is like a rope.” Yet another felt the tusk 

of the animal and said, “You are both wrong! This animal is like a daikon.” They kept arguing, 

and none of them realized what the animal—an elephant—was really like.  

The above parable is well-known in China and originated from multiple Buddhist texts 

(e.g., Nirvana Sutra). It uses blindness and the elephant as metaphors for the limitations of our 

cognition and the objective world we try to cognize. Like the blind men’s descriptions of the 

elephant, our experience of the world is full of contradictions. Our prior beliefs can be 

challenged by new evidence. We can also receive conflicting information about the same object 

or event.   

Depending on one’s assumption about how contradiction arises, one could approach 

contradictions in two distinct ways: differentiation and synthesis. One could assume that 

contradiction arises when there is a mixture of true and false information. Thus, when facing 

contradiction, one is tasked with distinguishing truth from falsity—the differentiation approach. 

Alternatively, one could assume that contradiction arises because each piece of information is a 

partial representation of the objective world—similar to each blind man’s account of the 

elephant: each account has some truth; its only fault lies in its incompleteness. Thus, when facing 

contradiction, one is tasked with synthesizing the fragmented truths from seemingly 
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contradictory information to achieve a more complete view of the world—the synthesis 

approach. 

Adults’ Reactions to Contradiction 

Different cultures may nudge people to take the differentiation or the synthesis approach 

to contradiction. Nisbett et al. (2001) highlighted a connection between the history of the 

societies and intellectual traditions in Western and East Asian cultures and the empirical findings 

based on the psychology of contemporary individuals living in these cultures. They argued that 

adults from East Asian cultures were more inclined to synthesis—to integrate contradictory 

information—as compared to adults from Western cultures (Nisbett et al., 2001). The 

differentiation approach is salient in Western cultures. For example, the law of non-contradiction 

is a fundamental principle in Aristotelian philosophy and has a profound influence on scientific 

research (e.g., see Leibniz). In addition, from the Socratic method to educational initiatives for 

argumentative skills (e.g., Common Core State Standards Initiative, 2010), Western cultures 

strongly emphasize argumentation and debate (e.g., Driver et al., 2000). Counterarguments in 

Western cultures are employed primarily to strengthen one’s own argument instead of aiming at 

a synthesis (e.g., Kuhn & Crowell, 2011). English speakers use the metaphor of war—e.g., 

attack, defend, win, and lose—to represent argument (Lakoff & Johnson, 1980). All the above 

evidence signals the differentiation approach. 

In contrast, the synthesis approach is salient in East Asian cultures. Nisbett et al. (2001) 

argued that not only was there little concern with avoiding contradiction in East Asian thought, 

there was even a law of contradiction (in contrast with the law of noncontradiction in Western 

thought). The parable of the blind men and the elephant is just one example of the synthesis 

approach in Buddhism. The yin and yang, which are abstract representations of all opposites, are 
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conceptualized as complementing and producing each other. Similarly, the Daoist classic Dao 

De Jing describes multiple pairs of opposites as complementary to each other, including 

“Something and Nothing produce each other” and “the difficult and the easy complement each 

other”. Many Chinese proverbs suggest a synthesis approach to contradiction, for example, 

“things will go in the opposite direction when they go to the extreme 物极必反”, “extreme joy 

leads to misery 乐极生悲”, and “one who has complete knowledge appears ignorant 大智若愚”. 

Moreover, East Asian cultures downplay or even reject argumentation and debate (Becker, 

1986). For example, Confucius said in the Analects that “attacking the opposing view is a 

harmful deed 攻乎异端，斯害也已”. 

Western and East Asian Adults’ Reactions to Contradictory Claims. The difference 

between Western and East Asian attitudes toward contradiction is consistent with empirical 

findings with Western and East Asian adults’ reactions to contradictory claims. In one study, 

Peng and Nisbett (1999) presented undergraduate students in the U.S. and in China with 

arguments regarding several, potentially controversial issues. For each issue, participants read 

either one argument (only A or only B) or two opposing arguments (both A and B) and rated the 

plausibility of each argument. For example, one argument (A) stated that people who feel closer 

to their family members have better social relationships. An opposing argument (B) stated that 

people who have weaker family ties are more independent and mature.  

Participants’ responses in the only-A and only-B conditions served as baseline 

plausibility ratings for the arguments. The argument that received a higher baseline rating in the 

pair was considered more plausible. Interestingly, participants who read only one argument (only 

A or only B) responded similarly across cultures: American and Chinese participants agreed on 

which argument was more plausible when presented with only one of the two arguments. 
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However, participants who read both arguments (both A and B) responded differently across 

cultures. American participants who read both arguments judged the more plausible argument (as 

rated by participants in the only A or only B condition) as still more plausible compared with 

Americans who only judged the more plausible argument by itself. In contract, Chinese 

participants who read both arguments judged the two arguments as equally plausible. This 

finding suggests that, in response to contradictory arguments, American adults tend to accept one 

and reject the other, whereas Chinese adults tend to accept both as plausible (Peng & Nisbett, 

1999). 

In a similar study with American and Korean adults, participants were presented with 

either strong arguments supporting a position or the same strong arguments with additional weak 

arguments against this position (Davis, 2000). It was found that, although American participants 

and Korean participants were equally in favor of the position when presented only with the 

strong supporting arguments, their reactions to the addition of weak counterarguments were 

different. Weak counterarguments swayed Korean participants to find a compromise (thus they 

became less in favor of the position) but pushed American participants to be more in favor of the 

position (Davis, 2000). 

Similarly, when analyzing social conflicts (such as a conflict of values between a mother 

and a daughter), American participants were more likely to take sides—they tended to blame one 

party for causing the conflict and demand that party to change to achieve a solution. In contrast, 

Chinese participants were more likely to take the middle ground—they tended to find fault with 

both parties and expect both parties to change to achieve a compromise solution (Peng & Nisbett, 

1999). Taken together, these findings suggest that American adults are more inclined to reject 
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contradiction and reinforce their initial stance, whereas East Asian adults are more inclined to 

accept contradiction and search for a compromise.  

 Western and East Asian Adults’ Experience of Mixed Emotions. The research 

reviewed so far has centered on contradiction in the cognitive domain. Similar cultural 

differences have been found in adults’ reactions to contradiction in the emotional domain. 

Specifically, Western adults are more inclined to view positive and negative emotions as 

contradictory and experience less mixed emotions—the co-occurrence of positive and negative 

emotions, whereas East Asian adults are more inclined to view positive and negative emotions as 

less contradictory or even complementary and experience more mixed emotions (Bagozzi, 

Wong, & Yi, 1999; Grossmann, Huynh, & Ellsworth, 2016; Miyamoto, Uchida, & Ellsworth, 

2010; Sims et al., 2015; Spencer-Rodgers et al., 2010). For example, in one study (Bagozzi et al., 

1999), American, Chinese, and Korean college students rated how much they felt a range of 

positive and negative emotions at present and in general. The responses of American participants 

showed negative correlations between positive and negative emotions, whereas the responses of 

Chinese and Korean participants showed less negative or sometimes positive correlations 

between positive and negative emotions, suggesting that American participants tended to 

experience more predominantly positive or predominantly negative emotions and less mixed 

emotions than Chinese and Korean participants (Bagozzi et al., 1999).  

 Another study (Miyamoto et al., 2010) asked American and Japanese college students to 

recall a positive (where they succeeded), a negative (where they failed), and a neutral situation 

(where they transitioned into a new environment) and describe how they felt in each situation. 

Although American and Japanese participants did not differ in their likelihood of reporting 

mixed emotions in the negative and neutral situations, Japanese participants reported more mixed 
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emotions in the positive situation than American participants (Miyamoto et al., 2010). In 

addition, Sim et al. (2015) found that the cultural differences described above generalized to 

community samples in China and the U.S.—Chinese adults reported more mixed emotions than 

American adults. 

Children’s Reactions to Contradiction 

Despite the wealth of research with adults, little is known about whether children from 

Western and East Asian backgrounds differ in similar ways to adults in reactions to 

contradiction. Nonetheless, Western children’s reactions to contradiction, including 

contradictory claims and mixed emotions, have been well documented in previous research and 

are reviewed below.  

Western Children’s Reactions to Contradictory Claims. Contradictory information 

has been shown to be stimulating and yet puzzling to children in Western cultures. When U.S. 

preschoolers received contradictory information about object functions (e.g., an object that 

turned on a light box, and then a similar-looking object that did not turn on the light box), they 

were more likely to pay attention and seek causal explanations than when they received 

consistent information (e.g., an object that turned on a light box, and then a similar-looking 

object that also turned on the light box) (Legare, Gelman, & Wellman, 2010). Nonetheless, 

contradictory information is difficult to grasp for young children. When presented with an 

ambiguous figure (e.g., a figure which can be interpreted as a duck or a rabbit), 5- and 6-year-

olds in the U.K. could acknowledge each interpretation sequentially (e.g., first acknowledged 

that the figure was a duck and then acknowledged that the figure was a rabbit), but they struggled 

to accept both interpretations simultaneously (Beck, Robinson, Ahmed, & Abid, 2011).  
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To understand contradictory claims made by multiple people, children must first 

understand that people hold different beliefs. Research based on U.S. children has shown that 

with age, children gradually understand that people have diverse beliefs about the same external 

object or event (Eisbach, 2004; Flavell, Mumme, Green, & Flavell, 1992). This understanding 

plays an important role in the development of children’s theory-of-mind understanding—i.e., 

understanding the mental states of oneself and other people—across cultures (Wellman et al., 

2011).  

When receiving contradictory claims from multiple informants, Western children use 

cues about the informants’ characteristics to decide whom to trust (e.g., Corriveau et al., 2009; 

Corriveau & Harris, 2009; Harris & Corriveau, 2011; Kinzler et al., 2011; Koenig et al., 2004; 

Koenig & Harris, 2005; Pasquini et al., 2007). In a standard paradigm in this line of research, 

children watched a movie in which two informants provided conflicting labels for an unfamiliar 

object. Children were then asked which of the two labels they endorsed or which of the two 

informants they wished to learn new information from. Across multiple studies, the two 

informants differed in terms of their familiarity to the child (Corriveau & Harris, 2009), their 

past accuracy in naming familiar objects (Koenig et al., 2004), their conformity to, versus 

deviance from, a consensus (Corriveau et al., 2009), or their membership of child’s social group 

(Kinzler et al., 2011). Collectively, the findings showed that children as young as 3 to 5 years 

were proficient in detecting these differences between informants and tended to select the 

informant who was more familiar or accurate, or the informant who conformed to the consensus 

or belonged to the same social group (Corriveau et al., 2009; Corriveau & Harris, 2009; Kinzler 

et al., 2011; Koenig et al., 2004). 
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The above findings suggest that when receiving contradictory claims, Western children 

tend to accept one and reject the other. However, in some situations, Western children recognize 

that contradictory claims could be simultaneously right. Kuhn, Cheney, and Weinstock (2000) 

proposed that children transition from an absolutist epistemological stance—holding the belief 

that knowledge is objective and certain so that when two people disagree, only one of them could 

be right—to a multiplist stance—holding the belief that knowledge is subjective and uncertain so 

that two disagreeing people could both be right—and that this developmental transition likely 

happens during the early school years.  

However, previous research also suggests that children’s absolutist versus multiplist 

views—or their reactions to contradictory claims—are domain specific (Haber, Sobel, & 

Weisberg, 2019; Heiphetz, Spelke, Harris, & Banaji, 2013; Kuhn et al., 2000; Wainryb, Shaw, 

Langley, Cottam, & Lewis, 2004). In multiple studies (Haber et al., 2019; Heiphetz et al., 2013; 

Kuhn et al., 2000; Wainryb et al., 2004), children were presented with contradictory claims and 

were asked to decide whether only one claim was right or both claims could be right. The 

findings showed that children were most likely to accept both contradictory claims as right in the 

personal preferences domain (e.g., when people disagree about whether warm days or cool days 

are the nicest) and least likely to do so in the physical facts domain (e.g., when people disagreed 

about the composition of atoms) and the moral domain (e.g., when people disagreed about 

whether lying is wrong or sometimes acceptable) (Haber et al., 2019; Heiphetz et al., 2013; Kuhn 

et al., 2000; Wainryb et al., 2004). 

Western Children’s Understanding of Mixed Emotions. Contradiction in the 

emotional domain is no less puzzling for children than contradiction in the cognitive domain. 

Previous studies with Western children (e.g., Harris, 1983; Harter & Buddin, 1987; Peng et al., 
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1992) showed that children under the age of 10 had great difficulty in understanding that positive 

and negative emotions could coexist. For example, in Harris (1983, study 2), children aged 6 and 

10 years heard stories depicting both positive and negative components (e.g., a child who found 

his lost dog, but discovered that the dog got hurt in a fight) and were asked to judge whether the 

story protagonist would feel a positive emotion (e.g., happy) and also whether the protagonist 

would feel a negative emotion (e.g., sad). The successive questions were designed to allow the 

child to attribute both positive and negative emotions to the story protagonist. Although most 

children correctly recalled both the positive and the negative components in the stories, they 

rarely attributed both positive and negative emotions to the protagonist. In fact, when children 

were asked if one could feel happy and sad any the same time, some children explicitly asserted 

the logical incompatibility of mixed emotions. Summing up, previous research suggests that 

Western children tend to reject, as opposed to accept, contradictory claims about facts and moral 

values and that they often fail to acknowledge mixed emotions.   

Overview of Tasks 3A, Task 3B, and Task 3C 

 As alluded to above, it is unknown whether the findings on Western children’s reactions 

to contradictory claims and understanding of mixed emotions generalize to East Asian children. 

In line with the proposal in Chapter 1, four hypotheses were examined: a development 

hypothesis, a culture hypothesis, a development-culture interaction hypothesis, and an 

invariance hypothesis. The development hypothesis suggests that that children’s reactions to 

contradiction develop on a similar trajectory across cultures and predicts that children from East 

Asian backgrounds have similar reactions to contradictory claims and understanding of mixed 

emotions to Western children. The culture hypothesis suggests that, across ages, culture has a 

significant impact on children’s reactions to contradiction and predicts that the cross-cultural 
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differences reported in adults will generalize to children. The development-culture interaction 

hypothesis suggests that the effect of culture depends on age and predicts that greater cultural 

differences will be found among older children than younger children. The invariance hypothesis 

suggests that neither age nor culture has a significant effect and predicts that children will have 

similar reactions to contradiction across ages and cultures. 

 The aim of this chapter is to examine these four hypotheses with respect to two tasks. 

Task 3A examined U.S. and Chinese children’s acceptance of contradictory claims by adapting 

the paradigm for studying children’s selective trust described above (e.g., Corriveau & Harris, 

2009). As in the original paradigm, children watched videos in which two informants provided 

conflicting labels for the same ambiguous stimulus (a hybrid animal or object, adapted from 

Jaswal & Markman, 2007). However, unlike the original paradigm in which children were 

obliged to choose one or the other informant, this task included a critical modification to the 

questions posed to children so that children could choose to endorse both informants. If the 

development hypothesis were true, then American and Chinese children would be similar in their 

rejection of contradictory claims and younger children would be more likely than older children 

to reject contradictory claims. Indeed, it is possible that children interpret labels as falling into 

the domain of facts (either because there are usually conventionally agreed ways of labeling 

objects, or because children interpret labels as the identities of objects), and hence reject 

conflicting labels (Haber et al., 2019; Heiphetz et al., 2013; Kuhn et al., 2000; Wainryb et al., 

2004). However, it is also possible, though less likely, that children interpret labels as personal 

opinions (because after all labels are arbitrary and inherently meaningless). If the culture 

hypothesis were true, then, across ages, Chinese children would be more likely to accept 

conflicting claims from both informants than their American peers. If the development-culture 
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interaction hypothesis were true, then greater cultural differences would be found among older 

children than younger children. If the invariance hypothesis were true, then children across ages 

and cultures would perform similarly on this task. 

 Task 3B examined U.S. and Chinese children’s understanding of mixed emotions by 

adapting the paradigm in Harris (1983) described above. Children in this task listened to stories 

that had both a positive and a negative component and were asked to report whether the story 

protagonists would feel positive and negative emotions. If the development hypothesis were true, 

then American and Chinese children would show similar difficulty in acknowledging that the 

protagonists would feel positive and negative emotions simultaneously (Harris, 1983; Harter & 

Buddin, 1987; Peng et al., 1992). If the culture hypothesis were true, then, across ages, Chinese 

children would be more inclined than American children to acknowledge that the protagonists 

would feel positive and negative emotions simultaneously. If the development-culture interaction 

hypothesis were true, then greater cultural differences would be found among older children than 

younger children. If the invariance hypothesis were true, then children across ages and cultures 

would perform similarly on this task. 

 In addition, Task 3C examined American and Chinese adults’ (mostly parents of the 

participating children) attitudes toward contradiction. It was hypothesized that the findings 

would replicate previous research (e.g., Nisbett et al., 2001) and show that American adults are 

less inclined to accept contradiction than Chinese adults. 
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Task 3A: Children’s Acceptance of Contradictory Claims 

Method 

 Participants. The same group of participants as in Task 2A completed this task 

(demographic information is listed in Table 2.2). One American child did not respond to any of 

the questions and was excluded from subsequent analyses. The final sample contained 59 

American children and 98 Chinese children.  

Materials.  

Hybrid Pictures. Four hybrid pictures created by Jaswal and Markman (2007) were used 

in this task (Table 3.1). Two of the pictures depicted animals (a bird-fish and a cat-dog) and two 

depicted objects (a hat-cup and a spoon-key). The hybrid pictures were created by digitally 

merging the pictures of two animals or objects so that half of the hybrid’s features come from 

one animal or object and half from the other animal or object.  

Testimony Videos. Videos in which informants labeled the hybrid animal/object were 

created to accompany each picture. In each video clip, two women in plain and neutral clothing 

were holding one of the hybrid pictures between them. They took turns to provide conflicting 

labels for the hybrid in the picture. For example, for the bird-fish picture, one woman looked at 

the picture and said, “This is a bird.” Then the other woman looked at the picture and said, “This 

is a fish.” The video ended with both women looking into the camera. Which label was given 

first and which informant provided which label was counterbalanced across children. Thus, there 

were four videos for each picture in each language (i.e., eight videos in total for each picture). 

Participants saw two new informants for each picture so that their earlier decisions about whom 

to trust would not affect their later decisions. All informants in the English videos were 
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Caucasian women who were native speakers of American English. All informants in the Chinese 

videos were Chinese women who were native speakers of Mandarin Chinese. All videos were 

presented on a laptop computer.  

Procedure. The experimenter introduced the task as follows: “We’re going to look at 

some animals and objects. Then some people will tell you about them. After that, I will ask you 

some questions.” The order in which the pictures were presented was randomized by shuffling 

the pictures before interviewing each participant. For each picture, the experimenter showed it to 

the participant and said, “Look at this animal/object!” The experimenter then pointed to a still 

screen of a testimony video and said, “Let’s hear what these two women say about it.” Four 

testimony videos were appropriate for each picture and language of the participant and one of 

them was randomly selected for each participant before the interview. The experimenter then 

played the testimony video in which two informants provided different labels for the hybrid 

animal or object in each picture.  

The experimenter then asked the participant whether they agreed with the label provided 

by one of the informants (e.g., for the fish-bird picture, “Do you think this is a bird?”). When the 

participant gave an answer, the experimenter asked how sure the participant was (“Are you very 

sure, or just a little sure?”). The experimenter then asked whether the participant agreed with the 

label provided by the other informant (e.g., “Do you think this is a fish?”) and how sure the 

participant was of his or her answer (“Are you very sure, or just a little sure?”). The 

experimenter then asked the participant to make an inference about the animal or object (see 

Table 3.1 for a complete list of the inference questions). For example, for the bird-fish picture, 

the experimenter asked, “Do you think this animal flies, or does it swim, or does it both fly and 

swim?” The experimenter again asked how sure the participant was of his or her answer. If the 
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participant initially said he or she did not know to any of the above questions, the experimenter 

prompted the participant to take a guess.  

Table 3.1  

Hybrid Pictures, Labels, and Inference Questions 

Label Picture Inference Question 

Fish-Bird 

 

Do you think this animal flies, or does it swim, or does it 

both fly and swim? 

Cat-Dog 

 

Do you think this animal meows, or does it bark, or does 

it both meow and bark? 

Hat-Cup 

 

Do you think people wear it on their head, or use it to 

drink water, or both wear it on their head and use it to 

drink water? 

Key-Spoon 

 

Do you think people use it to eat, or to open doors, or 

both to eat and to open doors? 

 

After going through all the pictures, the experimenter asked the participant a general 

question, “If two people give different names for the same thing, can they be both right, or is 

only one of them right?” After the participant responded, he or she was asked to justify their 

answer, “Why do you think so?”  
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Coding. Children’s responses to the open-ended general questions (“If two people give 

different names for the same thing, can they both be right, or is only one of them right? Why do 

you think so?”) were transcribed verbatim and coded in the original language. Each child’s 

response was coded for Decision, Justification, and Example as described below. Two raters 

proficient in English and Chinese coded 31% of the data independently. High interrater 

reliability was achieved (Cohen’s k for Example_One was .70, p < .001; Cohen’s k was 

between .91 and 1 for all other codings, ps < .001). Differences were resolved through 

discussion. The two raters then divided the remaining data and completed the coding separately. 

Decision. Children’s decisions for the open-ended questions were coded into one of three 

categories: one right, both right, or integrated. The child’s decision was coded as one right if the 

child responded that only one of the disagreeing people was right. The child’s decision was 

coded as both right if the child responded that both disagreeing people could be right. The 

child’s decision was coded as integrated if the child spontaneously responded that it was possible 

for only one of the disagreeing people to be right and that it was also possible for both of them to 

be right. A sample integrated response is: “Sometimes they both are right; sometimes only one 

of them is right.” Another sample response is: “They can both be right. It is also possible that 

only one of them is right.” 

Children’s responses to the question “Why do you think so” were coded for the types of 

reasoning and example they offered as justification for their decisions. Since children’s 

justification differed by their decision, their responses were coded accordingly. Children who 

decided that only one person was right (i.e., children whose decisions were coded as one right) 

were further coded for the reasoning for one right and example for one right. Children who 

decided that both people could be right (i.e., children whose decisions were coded as both right) 
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were coded for the reasoning for both right and example for both right. Children who decided 

that it was possible that only one person was right and that it was also possible that both people 

were right (i.e., children whose decisions were coded as integrated) could offer justification for 

both decisions; therefore, their responses were coded for the reasoning and examples they 

provided for both decisions, including reasoning for one right, example for one right, reasoning 

for both right, and example for both right. 

Reasoning for One Right. Children who decided that it was possible for only one person 

to be right (i.e., children whose decisions were coded as one right or integrated) were coded for 

whether their justification included each of the following three themes: different labels, single 

identity, and right/wrong. 

Children’s justification was coded as including the theme of different labels if they 

explicitly mentioned the differences between the labels offered by the informants (e.g., “Because 

the names they call are different.”). Children’s justification was coded as including the theme of 

single identity if they mentioned that one entity—namely the animal or the object in the 

picture—could only have one identity or belong to one category (e.g., “Because it looked like 

that thing.” “Cuz it can only be one thing”). Children’s justification was coded as including the 

theme of right/wrong if they adopted the absolutive epistemological stance (Kuhn et al., 2000) 

and mentioned that one informant or idea was right and the other was wrong (e.g., “There is only 

one truth.” “Because that person doesn’t know… She doesn’t know so she got it wrong. The 

other person asked others, so she knows.”). 

These three themes were not mutually exclusive. A child’s justification could be coded as 

including 0 to 3 themes. Some children offered justification that included more than one theme, 

for example, the following response was coded as including all three themes: “Because there is 
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only one thing. They called it different things. Say this thing is a dog. One person calls it a dog; 

the other calls it a cat. Only one of them can be right.” 

Example for One Right. Children who decided that it was possible that only one person 

was right (i.e., children whose decisions were coded as one right or integrated) were coded for 

the types of examples, if any, they offered to justify their decision. Children’s responses were 

coded as one of three mutually exclusive categories: no example, hybrid example, or invented 

example. Children’s responses were coded as no example if they did not offer an example. Their 

responses were coded as hybrid example if they used one of the hybrids they viewed as an 

example (e.g., “One calls it a bowl; the other calls it a spoon. They can’t both be right.”). Their 

responses were coded as invented example if they proposed a new example (e.g., “Say there is a 

circle. Someone says it is a triangle, so only one person is right.”). 

Reasoning for Both Right. Children who decided that it was possible for both people to 

be right (i.e., children whose decisions were coded as both right or integrated) were coded for 

whether their justification included each of the following three themes: multiple labels, multiple 

identities, and diverse perspectives. 

Children’s justification was coded as including the theme of multiple labels if they 

mentioned that one thing can have different names, especially in different languages or dialects 

(e.g., a Chinese child responded that “One thing can have different names. For example, this is a 

zhuozi [Chinese for desk], you can also say ‘It is a…’ whatever it is in English.”). Children’s 

justification was coded as including the theme of multiple identities if they mentioned that one 

entity could simultaneously belong to two categories because it was made of two materials or 

resembled different things (e.g., “Maybe that thing is made from the materials of two things.” 

“Because some things look like one thing when you look in this way, and something else when 
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you look in that way.”). Children’s justification was coded as including the theme of diverse 

perspectives if they adopted the multiplist epistemological stance (Kuhn et al., 2000) and 

mentioned that there was no right or wrong answer or that people holding different opinions 

could be simultaneously right (e.g., “Cuz… different people think different things… and 

different people have different opinions.” “Because everybody has their own opinion.”).  

These three themes were not mutually exclusive. A child’s justification could be coded as 

including 0 to 3 themes. Some children offered a justification that included more than one theme, 

for example, the following response was coded as including the themes of multiple labels and 

diverse perspectives: “I think they can be both right cause you can be creative with your 

names… I think there’s no wrong answer that they could have about a name.” 

Example for Both Right. Children who decided that it was possible for both people to be 

right (i.e., children whose decisions were coded as both right or integrated) were coded for the 

examples, if any, they offered to justify their decision. Children’s responses were coded as one of 

three mutually exclusive categories: no example, hybrid example, or invented example. 

Children’s responses were coded as no example if they did not offer an example. Their responses 

were coded as hybrid example if they used one of the hybrids they viewed as an example (e.g., 

“Like what we just saw. It looks like a spoon and a key.”). Their responses were coded as 

invented example if they proposed a new example (e.g., “In my math class, some of the math 

problems have two answers.”).  

Results 

 Children’s Certainty of Their Decisions. Recall that for both the eight labeling and four 

inference questions, children were asked to indicate the certainty of their answer (“Are you very 

sure, or just a little sure?”). Children’s replies were first scrutinized to assess whether they varied 
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in their overall certainty. The majority of children (54.24% to 77.97% of American children and 

56.12% to 80.61% of Chinese children, depending on the question) were very sure of their 

decisions for the eight labeling and four inference questions. Based on the results of chi-square 

tests, children did not differ in their certainty across cultures (ps n.s.). Given the overall 

similarity in children’s expression of certainty across the two cultures, their responses were 

collapsed across the two certainty levels for the subsequent analyses. 

 Children’s Responses to the Labeling Questions. Table 3.2 displays the percentages of 

children who said “Yes” to the labeling questions by culture as well as the results of chi-square 

tests comparing children’s likelihood of saying “Yes” across cultures. Inspection of Table 3.2 

shows that, in general, and as expected, children within each culture were divided in their 

judgments about the hybrids. Moreover, a similar percentage of children in each culture endorsed 

each of the eight labels with two exceptions—U.S. children were more likely than Chinese 

children to say that the cat-dog hybrid was a cat and that the hat-cup hybrid was a hat. In 

addition, although the composition of the Spoon-Key hybrid was 50% spoon and 50% key, 

children in both cultures were more likely to interpret it as a key than a spoon (McNemar tests ps 

< .001).  
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Table 3.2 

Percentages of children who said “Yes” to the labeling questions for the hybrids by culture 

Note. The last column displays results of chi-square tests comparing children’s likelihood of saying “Yes” 

across cultures.  

*p < .05, ** p < .01.  

 To measure whether children polarized or took the middle ground when presented with 

conflicting labels, children’s responses to each hybrid were coded into one of three categories 

based on the number of labels they selected for that hybrid: agreement to neither label (when 

they said “Yes” to neither labeling question), agreement to a single label (when they said “Yes” 

to only one labeling question), or agreement to both labels (when they said “Yes” to both 

labeling questions). For example, if a child said “Yes” to “Do you think this is a bird?” and 

“Yes” to “Do you think this is a fish?”, then the child’s responses for the Bird-Fish hybrid was 

coded as agreement to both labels. Fig. 3.1 displays the percentages of children who selected 

neither, one, or both labels for each hybrid by culture. Most children (70.91% to 80.00% of 

American children and 65.31% to 80.61% of Chinese children, depending on the hybrid) selected 

only one label for the hybrids; in both cultures, only around one fifth (18.18% to 23.64% of 

American children and 15.31% to 22.45% of Chinese children) selected both labels for the 

hybrids. Finally, a very small percentage in each culture selected neither label. 

  U.S. (n = 59) China (n = 98) χ2 

Bird-Fish Hybrid Bird 50.91 51.02 .00 

Fish 67.27 59.18 .98 

Cat-Dog Hybrid Cat 60.00 39.80 5.77* 

 Dog 54.55 64.29 1.40 

Hat-Cup Hybrid Hat 74.55 53.06 6.82** 

 Cup 41.82 58.16 3.77 

Spoon-Key hybrid Spoon 32.73 26.53 .66 

 Key 90.91 86.74 .59 
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Figure 3.1. Percentages of children who selected neither label, a single label, or both labels for 

the hybrid pictures by culture. U.S.: n = 59. China: n = 98.  

 A mixed-effects multinomial logistic regression was conducted on children’s likelihood 

of selecting a single label or both labels versus neither label by age (in months), culture (U.S. or 

China), and hybrid type (four categories) with participant ID as a random effect. Preliminary 

analyses found no significant interactions between age and culture, age and hybrid type, or 

culture and hybrid type; interactions were therefore excluded from the final model. Results 

(Table 3.3) showed that, as compared to American children, Chinese children were significantly 

less likely to select one versus neither label and also significantly less likely to select both labels 

versus neither label. 
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Table 3.3 

Results of mixed-effects multinomial logistic regression examining children’s likelihood of 

selecting one label or both labels versus neither label by age, culture, and hybrid type (n = 157) 

 𝛽 (SE) 

One label vs. neither label  

Intercept 3.92 (1.01)*** 

Age -.02 (.01) 

Culture -1.02 (.43)* 

Cat-Dog .16 (.40) 

Hat-cup 1.28 (.54)* 

Spoon-key 1.47 (.58)* 

Both labels vs. neither label  

Intercept 1.98 (1.55) 

Age -.01 (.02) 

Culture -1.50 (.67)* 

Cat-Dog -.50 (.52) 

Hat-cup .55 (.63)† 

Spoon-key 1.10 (.66) 

Note. Reference categories for culture and hybrid type are U.S. and bird-fish.  

†p < .1, *p < .05, *** p < .001.  

 To further examine children’s overall endorsement of neither, one, or both labels across 

the four hybrids, each child was assigned three scores for their frequencies of agreement to 

neither label, a single label, and both labels—i.e. the number of hybrids for which they agreed to 

neither, one, or both labels, ranging from 0 to 4. Fig. 3.2 shows children’s mean frequencies of 

agreement by culture. In both cultures, children had high frequencies of agreement to a single 

label and low frequencies of agreement to both labels or neither label. Inspection of Figure 3.1 

suggests that these two findings reflect that fact that, as compared to American children, Chinese 

children were somewhat more likely to select neither label. 
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Figure 3.2. Children’s frequency of agreement to neither label, one label, or both labels across 

the four hybrids by culture. Error bars indicate standard errors.  

 To examine whether children’s label selection was predicted by their age and cultural 

background, three linear regressions were conducted on children’s frequencies of agreement to 

neither, one, and both labels by age (in months), culture (U.S. or China), and the interaction 

between age and culture. Results showed no significant interaction between age and culture. 

Thus, three additional linear regressions were conducted on children’s frequencies of agreement 

to neither, one, and both labels by age (in months) and culture (U.S. or China). Again, results 

showed that children’s frequencies of agreement were not predicted by age or culture, except for 

a marginally significant effect of culture on children’s frequency of selecting neither label: 

Chinese children selected neither label marginally more often than American children when 

controlling for age. Thus, the overall findings provided no evidence that, as compared to 

American children, Chinese children were more likely to agree to both labels or less likely to 
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agree to a single label. As revealed in Figure 3.2, agreement to a single label was the dominant 

response in both cultures. 

 Children’s Responses to the Inference Questions. Children’s responses to the inference 

questions (e.g., “Do you think this animal flies, or does it swim, or does it both fly and swim?”) 

were coded into one of two categories for each hybrid: a single ability/function (when they 

inferred that the animal had a single ability or that the object had a single function) and both 

abilities/functions (when they inferred that the animal had both abilities or that the object had 

both functions). Fig. 3.3 displays the percentages of children who selected a single ability or 

function and those who selected both abilities or functions for each hybrid by culture. The 

majority of children selected both flying and swimming abilities for the bird-fish hybrid, possibly 

because they were somewhat familiar with animals having both abilities. Many children 

spontaneously said that they had heard about “flying fish”. For the other three hybrids, children 

were more likely to select a single ability or function than both abilities or functions, which was 

consistent with their pattern of responses to the labeling questions where, as noted, they 

generally endorsed a single label.  
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Figure 3.3. Percentages of children who inferred a single ability or function and those who 

selected both abilities or functions for the hybrids by culture.  

 A mixed-effects logistic regression was conducted on children’s likelihood of endorsing 

both inferences versus only one inference by age (in months), culture (U.S. or China), hybrid 

type (four categories), and the interactions between age and hybrid type and between culture and 

hybrid type with participant ID as a random effect. Preliminary analyses found no significant 

interaction between age and culture; this interaction was therefore excluded from the final model. 

The results (Table 3.4) showed a significant interaction between age and hybrid type: older 

children were more likely than young children to endorse both inferences versus only one 

inference for the bird-fish hybrid, but age was not a significant predictor for the other three 

hybrids. There was also a significant interaction between culture and hybrid type: Chinese 

children were less likely to endorsed both inferences for the cat-dog and hat-cup hybrids. 
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Table 3.4 

Results of mixed-effects logistic regression examining children’s likelihood of endorsing both 

inferences versus one inference by age, culture, hybrid type, and interactions between age and 

hybrid type and between culture and hybrid type (n = 157) 

 𝛽 (SE) 

Intercept -1.65 (1.60) 

Age .04 (.02)* 

Culture .79 (.67) 

Cat-dog 1.68 (1.83) 

Hat-cup 1.72 (1.81) 

Spoon-key .31 (1.77) 

Age x Cat-dog -.06 (.02)* 

Age x Hat-cup -.06 (.02)* 

Age x Spoon-key -.04 (.02) 

Culture x Cat-dog -1.45 (.78)† 

Culture x Hat-cup -1.53 (.77)* 

Culture x Spoon-key -1.36 (.76)† 

Note. Reference categories for culture and hybrid type are U.S. and bird-fish.  

†p < .1, *p < .05, ** p < .01.  

 To further examine children’s overall inferences across the four hybrids, each child was 

assigned two scores for their frequencies of agreement to one or both abilities/functions—i.e. the 

number of hybrids for which they agreed to a single ability/function or both abilities/functions, 

ranging from 0 to 4. Fig. 3.4 shows children’s mean frequency of agreement by culture. 

Inspection of Fig. 3.4 suggests that the mean frequency of agreement to one ability/function was 

higher than that to both abilities/functions in both cultures. Two linear regressions (one with the 

interaction between age and culture and the other without) on children’s frequency of agreement 

to both abilities or functions by age (in months) and culture (U.S. or China) showed that there 

was no significant main effect of age or culture or significant interaction between age and 

culture. Thus, in line with the findings for the labeling questions, there was no evidence that, in 
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comparison with American children, Chinese children were more likely to ascribe two abilities 

or functions to the hybrids. In each culture, the ascription of a single ability or function was the 

more frequent response.  

 To examine whether children responded in similar ways to the labeling questions and the 

inference questions, paired-sample t-tests, one for each culture, were conducted to compare 

children’s frequency of agreement to both labels and their frequency of agreement to both 

abilities/functions. The results showed that, in both cultures, children had significantly higher 

frequencies of agreement to both abilities/functions than to both labels (U.S.: t(58) = 4.78, p 

< .001; China: t(97) = 7.55, p < .001). Recall that an exceptionally large proportion of children 

endorsed both abilities for the bird-fish hybrid. To examine whether the difference between 

children’s agreement to both abilities/functions and both labels was mainly driven by their 

responses to the bird-fish hybrid, two additional paired-sample t-tests, one for each culture, were 

conducted with the bird-fish excluded. The same pattern of results was produced when the bird-

fish hybrid was excluded: in both cultures, children had significantly higher frequencies of 

agreement to both abilities/functions than to both labels (U.S.: t(58) = 2.83, p < .01; China: t(97) 

= 3.47, p < .001).  
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Figure 3.4. Children’s frequency of agreement to a single ability/function or both 

abilities/functions across the four hybrids by culture. Error bars indicate standard errors.  

 Children’s Response to the General Questions. Recall that at the end of the interview, 

children were asked whether two people giving different names for the same thing could both be 

right. As shown in Fig. 3.5, the pattern of response was different in each culture. For the 

American children, about half (46.55%) of them responded that only one of them was right, 

about half (46.55%) of them responded that both could be right; the a very small proportion 

(6.90%) of them spontaneously integrated the two options and responded that one could be right 

or both could be right. In contrast, for the Chinese children, a large proportion (64.58%) of them  

responded that only one of them was right; about half of the remaining children (18.75%) 

responded that both could be right; the rest of them (16.67%) gave the integrated response. 



111 

 

 

Figure 3.5. The percentages of children in the U.S. and China who responded that when two 

people give conflicting names for the same object, only one was right, both were right, or either 

one was right or both were right (integrated).  

 To examine whether children’s responses were predicted by age and culture, a 

multinomial logistic regression was conducted on children’s response to the general question by 

age, culture, and the interaction between age and culture. No significant interaction was found. 

Therefore, the final multinomial logistic regression model examined children’s likelihood of 

giving the both right response (i.e. “both could be right”) or the integrated response (i.e. “one or 

both could be right”) versus the one right response (i.e. “only one was right”) by age (in months) 

and culture (U.S. or China). As displayed in Table 3.5, the results showed significant main 

effects of age and culture. Older children were more likely than younger children to give the both 

right or the integrated response versus the one right response. Contrary to expectation, American 

children were more likely than Chinese children to give the both right response versus the one 
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right response. Fig. 3.6 shows the predicated probability of children giving each type of response 

by age and culture. 

Table 3.5 

Results of multinomial logistic regression models examining children’s likelihood of responding 

that two people could both be right or that one or both could be right by age and culture (n = 

157) 

Note. Pseudo 𝑅2 =  .25 (Cox and Snell) and .30 (Nagelkerke). Model  𝜒2(4) = 43.63, p < .001. 

Reference category for culture is U.S. 

***p < .001. 

  

 𝛽 (SE) Odds ratio 95% CI of odds ratio 

   Lower Upper 

Both right vs. one right    

Intercept -4.04 (1.04)***    

Age .06 (.01)*** 1.06 1.03 1.09 

Culture -1.48 (.42)*** .23 .10 .52 

Integrated vs. one right    

Intercept -7.62 (1.74)***    

Age .07 (.02)*** 1.08 1.04 1.12 

Culture .34 (.66) 1.40 0.39 5.09 
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Figure 3.6. The predicted probability of children giving the one right, both right, or integrated 

response across ages and cultures.  

 Inspection of Fig. 3.5 suggests that Chinese children were more than twice as likely to 

give the integrated response than American children, whereas American children were more than 

twice as likely to give the both right response than Chinese children. To compare children’s 

likelihoods of giving these two responses, an additional multinomial logistic regression analysis 

was conducted on children’s likelihood of giving the one right or the both right response versus 

the integrated response by age (in months) and culture (U.S. or China). Note that this is the same 

model as in Table 3.5, except for the baseline response: the integrated response was treated as 

the baseline rather than the one right response. The results (Table 3.6) showed that culture was 

indeed a significant predictor for children’s likelihood of giving the both right versus the 

integrated response: American children were more likely to give the both right versus the 

integrated response than Chinese children.  
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Table 3.6 

Results of multinomial logistic regression models examining children’s likelihood of responding 

that one person was right or that both could be right by age and culture (n = 157) 

Note. Pseudo 𝑅2 =  .25 (Cox and Snell) and .30 (Nagelkerke). Model  𝜒2(4) = 43.63, p < .001. 

Reference category for culture is U.S. 

*p < .05, **p < .01, ***p < .001. 

 Next, the types of justification that children offered were examined. Table 3.7 lists the 

number and percentage of children who mentioned each theme by decision and culture. Note that 

some children did not give any justification and therefore mentioned none of these themes; other 

children mentioned one or more themes. Inspection of Table 3.7 indicates that in both cultures, 

children’s justification for one right often included the theme of right/wrong, although the 

themes of single identity and different labels were also mentioned by some children. Children’s 

justification for both right often included the theme of multiple labels among U.S. children and 

multiple identities among Chinese children, although children from both cultures mentioned the 

theme of diverse perspectives. Thus, not only did children from the two cultures differ in terms 

of the frequency with which they claimed that both could be right (with American children 

making that claim more often), they also differed in their primary justification for that claim. 

 𝛽 (SE) Odds ratio 95% CI of odds ratio 

   Lower Upper 

One right vs. integrated    

Intercept 7.62 (1.74)***    

Age -.07 (.02)*** .93 .89 .96 

Culture -.34 (.66) .71 .20 2.58 

Both right vs. integrated    

Intercept 3.58 (1.81)*    

Age -.02 (.02) .98 .94 1.02 

Culture -1.82 (.64)** .16 .05 .57 
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Table 3.7 

Number and percentage of children who provided each theme of reasoning by decision and 

culture 

  One right Both right Integrated 

  U.S.  

(n = 27) 

China  

(n = 62) 

U.S.  

(n = 27) 

China  

(n = 18) 

U.S.  

(n = 7) 

China  

(n = 16) 

Justification 

for one right 

Different labels 3 (11%) 16 (26%) N/A N/A 0 (0%) 2 (13%) 

Single identity 7 (26%) 12 (20%) N/A N/A 2 (33%) 5 (31%) 

Right/wrong 8 (30%) 28 (45%) N/A N/A 0 (0%) 4 (25%) 

Justification 

for both right 

Multiple labels N/A N/A 10 (40%) 2 (11%) 2 (67%) 6 (38%) 

Multiple 

identities 

N/A N/A 2 (8%) 9 (50%) 1 (0%) 4 (25%) 

Diverse 

perspectives 

N/A N/A 7 (28%) 3 (17%) 1 (33%) 1 (6%) 

 

 Table 3.8 lists the number and percentage of children who offered no example, a hybrid 

example, or an invented example as justification for their decision. Inspection of the table 

suggests that most children who give the one right or the both right response did not offer any 

example. A larger proportion of children who gave the integrated response offered an example. 
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Table 3.8 

Number and percentage of children who provided no example, a hybrid example, or an invented 

example by decision and culture 

  Only one right Both right One or both right 

  U.S.  

(n = 27) 

China  

(n = 62) 

U.S.  

(n = 27) 

China  

(n = 18) 

U.S.  

(n = 4) 

China  

(n = 16) 

Justification 

for one right 

No example 21 (78%) 50 (81%) N/A N/A 2 (50%) 11 

(73%) 

Hybrid 

example 

5 (19%) 9 (15%) N/A N/A 2 (50%) 3 (20%) 

Invented 

example 

1 (4%) 3 (5%) N/A N/A 0 (0%) 1 (7%) 

Justification 

for both right 

No example N/A N/A 20 (74%) 9 (50%) 1 (25%) 7 (47%) 

Hybrid 

example 

N/A N/A 3 (11%) 8 (44%) 1 (25%) 3 (20%) 

Invented 

example 

N/A N/A 4 (15%) 1 (6%) 2 (50%) 5 (33%) 

 

 Were Children’s Responses to the General Questions Related to Their Responses to the 

Hybrids? Children were separated into three groups based on their decisions (one right, both 

right, or integrated) to the general question (see the frequency of agreement for the labeling and 

inference questions in each group in Fig. 3.7 and Fig. 3.8). Two one-way ANOVAs were 

conducted to examine whether these three groups differed in their previous responses to the 

hybrids, specifically the frequency of agreement to both labels (i.e., the number of hybrids for 

which they endorsed both labels) and the frequency of agreement to both inferences (i.e. the 

number of hybrids for which they inferred both abilities or functions). The results showed that 

the three groups differed significantly on both measures: F(2) = 5.66, p < .01 for the frequency 

of agreement to both labels and F(2) = 8.00, p < .001 for the frequency of agreement to both 

inferences. Bonferroni post-hoc tests showed that children who gave the both right response for 

the general question had higher frequencies of agreement to both labels (t = .73, p < .01) and 
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higher frequencies of agreement to both inferences (t = .93, p < .001) in the hybrid questions 

than children who gave the one right response for the general question. Thus, children’s replies 

to the interview were coherent in the sense that, as compared to children who gave the one right 

response, children who gave the both right response for the general question were more likely to 

have previously endorsed both labels and both inferences. 
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Figure 3.7. Children’s frequency of agreement to neither label, a single label, and both labels 

grouped by their responses to the general question. 

 

Figure 3.8. Children’s frequency of agreement to a single ability/function and both 

abilities/functions grouped by their responses to the general question. 
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Discussion 

 This task was aimed at examining four hypotheses: the development hypothesis predicted 

that, in both cultures, children would be similar in their rejection of contradictory claims, and 

that older children would be more likely to accept both contradictory claims from two informants 

than younger children. The culture hypothesis predicted that, across ages, Chinese children 

would be more likely to accept conflicting claims than their American peers. The development-

culture interaction hypothesis predicted that greater cultural differences would be found among 

older children than younger children. Finally, the invariance hypothesis predicted that children 

across ages and cultures would be similar in their rejection of contradictory claims. The various 

findings of this task provide some support for the invariance and the development hypotheses. 

There was also some support for the culture hypothesis but no support for the development-

culture interaction hypothesis.  

Across ages and cultures, children were similar in their rejection of contradictory claims, 

thus supporting the invariance hypothesis. When presented with two plausible and yet different 

labels for the hybrids, most children in both cultures selected one label and rejected the other 

despite the ambiguity of each hybrid. Only around 20% of children from each culture selected 

both labels for the hybrid.  

 Consistent with their label selection, most children inferred that the hybrid animal (cat-

dog) had only one ability and that the hybrid objects (hat-cup and spoon-key) had only one 

function. Only around 30% of children inferred that these hybrids had dual abilities or functions. 

The bird-fish hybrid was an exception: the majority of children in both cultures inferred that the 

bird-fish hybrid had dual abilities, likely due to children’s knowledge of real-life animals that 

could both fly and swim.  
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 Comparing children’s responses to the labeling questions and the inference questions 

suggests that children were more likely to endorse both inferences than both labels, and that this 

effect was not entirely explained by children’s responses to the bird-fish hybrid. This result is 

consistent with previous research showing that children’s epistemological stance—e.g., whether 

they take the absolutist stance that only one of two disagreeing people can be right or the 

multiplist stance that two disagreeing people can both be right—is domain-specific (Heiphetz et 

al., 2013; Kuhn et al., 2000). Although children predominantly took the absolutist stance when 

labeling objects and animals, they were more likely to take the multiplist stance when making 

inferences about the functions or abilities of these objects and animals. 

 At the end of the task, children were asked a general question: when two people 

disagreed about the names of an object, was only one person right or both could be right? 

Children’s responses to this question supported the development hypothesis. In both cultures, the 

largest proportion of children responded that only one was right; the second largest proportion 

responded that both could be right; and unexpectedly, some children (the smallest proportion) 

spontaneously integrated these two options and responded that sometimes one was right and that 

other times both were right. Older children were more likely to respond that both could be right 

or to give the integrated response (i.e., that one was right or both were right) than younger 

children, which replicated previous work showing that children transition from an absolutist 

epistemological stance to a multiplist stance with age (Kuhn et al., 2000).  

 Despite the general similarities in American and Chinese children’s responses to the 

hybrids, their responses differed in one aspect (thus providing support for the culture 

hypothesis): Chinese children were marginally more likely to select neither label than American 

children. One possible explanation, which will be echoed and elaborated on in Task 3B, is that 
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rejecting both contradictory claims is a strategy of integrating these claims. Arguably, one could 

integrate contradictory claims by taking a co-existence approach and deciding that both claims 

are simultaneously right; alternatively, one could integrate contradictory claims by taking a 

neutralization approach and deciding that neither is right (because the two claims cancel each 

other out, or neither is right on its own). Moreover, the neutralization approach may be more 

prevalent in East Asian cultures than in Western cultures and is therefore rarely reported in 

previous work (see examples of the co-existence approach in Heiphetz et al., 2013; Kuhn et al., 

2000; Wainryb et al., 2004). 

 Provocative and indeed unexpected cultural differences were also found in children’s 

responses to the general question. Contrary to the culture hypothesis, American children were 

more than twice as likely as Chinese children to respond that both disagreeing people were right, 

whereas Chinese children were more likely than American children to respond that only one was 

right. One explanation for this difference is that American children live in a multicultural 

community and have more experience of one object having different labels in different 

languages, whereas Chinese children live in a relatively homogenous community and have less 

such experience. This explanation is supported by the finding that a large proportion of 

American children and a smaller proportion of Chinese children offered the justification that one 

thing could have multiple labels.  

 In addition, Chinese children were more than twice as likely as American children to give 

the integrated response to the general question. This finding is striking because the integrated 

response was not an explicitly available option in the phrasing of the question. This cultural 

difference in children’s approach to choices—choosing between the choices versus choosing to 
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not choose—is consistent with the contrast between the dualism in Western philosophies and the 

nondualism in Eastern philosophies (Suzuki, 1964; Watts; 1989). 

 To summarize, when shown hybrid entities labeled differently by two informants, most 

American and Chinese children endorsed only one of the two labels and often endorsed only one 

of two proposed abilities or functions. In effect, despite being shown hybrids that were 

comprised of an equal mix of features from two different entities, children were prone to endorse 

a single identity for the hybrid. Despite these overall similarities, children in the two cultures 

sometimes answered and reasoned differently when explicitly asked whether two people offering 

different labels could both be right. American children were more likely than Chinese children to 

claim that both could be right and Chinese children were more likely than American children to 

offer an integrated response by claiming that either one or both people could be right.  

Task 3B: Children’s Understanding of Mixed Emotions 

Method 

 Participants. The same group of participants from Task 2A participated in this task (see 

demographic information in Table 2.2). Two American children were excluded because they did 

not respond to any of the questions. The final sample contained 58 American children and 98 

Chinese children.  

Materials. Four stories were used for this task described below (adapted from Harris, 

1983, Study 2). Each story contained both a positive (happy) and a negative (sad or mad) 

component, so that the story protagonist was likely to experience positive and negative emotions 

simultaneously.  
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Dog Story. Late one night there is a bark outside the door. It’s Lassie, your dog. She has 

been lost all day and she has come home, but she has cut her ear in a fight. 

Friend Story. Your best friend is moving to live in another city. You won’t see him/her 

(gender matched to the participant) as often as before, but as a goodbye gift, he/she gave you 

his/her toy that you’ve always wanted. 

TV Story. You can stay up late and watch TV, but the cartoon you want to see is not on 

TV tonight. 

Housework Story. You don’t have to go to school today, but your parents ask you to help 

them with the housework.  

The interview stories and questions were written in English and subsequently translated 

into Chinese. Translation consistency was ensured with the back-translation method described in 

Chapter 2.  

Procedure. Each child was individually interviewed by an experimenter in a quiet room 

in their preschool or elementary school during the school day. The experimenter introduced the 

task to the participant as follows: “I’m going to tell you some short stories. Listen carefully to 

each one because afterwards I’ll ask you how you would feel if you were in the story. There are 

no right or wrong answers. I just want to know how you would feel. I’ll also ask you to tell the 

story in your own words, so listen carefully.” 

After telling each story, the experimenter asked participants whether they would feel the 

appropriate positive and negative emotions if they were in the story. More specifically, the 

experimenter asked, “If this happened to you, would you feel happy?” then “If this happened to 

you, would you feel sad?” for the Dog story and these two questions in the reverse order for the 

Friend story. The experimenter asked, “If this happened to you, would you feel happy?” then “If 
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this happened to you, would you feel mad?” for the TV story and these two questions in the 

reverse order for the Housework story. 

After the participant responded to the two emotion questions, the experimenter asked the 

participant, “Can you tell the story in your own words?” If the participant mentioned only one 

component of the story but did not mention the other, the experimenter provided a generic, mild 

prompt: “Did anything else happen in the story?”  

Participants heard the four stories in randomized order. Before the task ended, the 

experimenter asked the participant more general questions about the possibility of feeling mixed 

emotions, “Do you think you can feel both happy and sad at the same time?” The participant was 

asked to justify their answer, “Why do you think so?” and to give an example if they said yes, 

“When would you feel happy and sad at the same time?” 

Coding for the General Questions. Children’s responses to the open-ended general 

questions “Do you think you can feel both happy and sad at the same time? Why do you think 

so?” and if they said yes, “When would you feel happy and sad at the same time?” were 

transcribed verbatim and coded in the original language. Each child’s response was coded for 

Decision, Justification, and Example. Two raters proficient in English and Chinese coded 22% of 

the data independently. High interrater reliability was achieved (Cohen’s k was in the range 

of .88 and 1 for all codings, ps < .001) and differences were resolved through discussion. The 

two raters then divided the remaining data and coded separately. 

 Decision. Children’s decisions to the question “Do you think you can feel both happy and 

sad at the same time?” were coded as one of two categories: yes or no. The child’s decision was 

coded as yes if the child responded that he or she could feel happy and sad at the same time. The 

child’s decision was coded as no if the child responded that he or she could not do so. 
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 Justification. Children’s responses to the questions “Why do you think so?” and “When 

would you feel happy and sad at the same time?” were coded as one of four categories of 

justifications for their decisions: no response, contradiction, interview example, and invented 

example. The child’s justification was coded as no response if the child offered no response or an 

irrelevant or unintelligible response (e.g., “I don’t know.” “I sleep well at home.”). The child’s 

justification was coded as contradiction if the child mentioned that happy and sad are 

contradictory to each other (e.g., “Because if you think of both of them [happy and sad], you will 

forget one, and only remember the other.” “Because they are literally the opposite.”). The child’s 

justification was coded as interview example if the child offered an example from one of the four 

stories (Dog, Friend, TV, and Housework) in the interview (e.g., “Because a friend leaving is 

more important than things.” “In the last story you told me… My friend is leaving so I’m a little 

sad; but he gave me my favorite toy so I’m very happy.”). The child’s justification was coded as 

invented example if the child offered an example which was not from the four stories in the 

interview. This example might be a past real-life experience or a hypothetical scenario that the 

child came up with. For example, when a child was explaining why he felt both sad and happy 

on a holiday, he said, “I was sad because I wanted to see my friends all together again in my 

class, but I felt happy because it’s a vacation.” 

 Example. Children who offered examples as justifications for their decisions (i.e., 

children whose justifications were coded as interview example or invented example) were further 

grouped into three categories based on the types of emotions elicited by their examples: single 

emotion, consecutive emotions, and simultaneous mixed emotions.   

 Children’s examples were coded as single emotion if their examples elicited either a 

positive or a negative emotion, but not both (e.g., “Because my dad is keeping me company.” 
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“Because you bump your head.”). Children’s examples were coded as consecutive emotions if 

their examples elicited consecutive happy and sad emotions (e.g., “When I can play freely, I’m 

happy; but when I have to do homework, I’m unhappy and sad—I want to play a little more.”). 

Children’s examples were coded as simultaneous mixed emotions if their examples elicited 

positive and negative emotions simultaneously. For example, a child said, “When others tickle 

me, I feel happy—I giggle—I feel both happy and mad. I’m mad because I don’t like being 

tickled, but if they tickle me, I can’t stop giggling.” Another child cited the Friend story and 

said, “Because he’s moved.”  

Results  

 Children’s Recall. For each of the four interview stories, children’s recall of the story 

was coded as one of two categories: correct or incorrect. Children’s recall was coded as correct 

when they accurately recalled both positive and negative components of the story. Otherwise, 

their recall was coded as incorrect. Two independent coders coded 23% of the data and 

agreement was greater than 91%. One rater then coded the rest of the data. Chi-square tests 

examining whether the Recall scores differed across culture showed that, for all four stories, 

Chinese children were significantly more likely to recall correctly than American children. 

Specifically, 77.55% of Chinese children and 51.72% of American children correctly recalled the 

Dog story (𝜒2 = 11.16, p < .01); 82.65% of Chinese children and 62.07% of American children 

correctly recalled the Friend story (𝜒2 = 8.23, p < .01); 80.61% of Chinese children and 56.90% 

of American children correctly recalled the TV story (𝜒2 = 10.12, p < .01); and 84.69% of 

Chinese children and 58.62% of American children correctly recalled the Housework story (𝜒2 = 

13.21, p < .001). 
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Chi-square tests revealed that whether children correctly recalled the story did not predict 

their responses to the emotion questions for that story (e.g., children’s correct recall of the Dog 

story did not predict their response to the “Would you feel happy” and “Would you feel sad” 

questions for the Dog story) with only one exception: Children who correctly recalled the 

Housework story were significantly more likely to say “No” to the “Mad” question for that story 

than children who did not correctly recall the story. However, this effect was not significant 

when controlling for culture—a follow-up logistic regression analysis examining the response to 

the “Mad” question by culture and recall revealed a significant main effect for culture and a non-

significant main effect for recall. Given the independence of children’s recall and their responses 

to the emotion questions, all children were included in the subsequent analyses.  

 Children’s Endorsement of Positive and Negative Emotions. Before examining 

whether children acknowledged that the story protagonist would feel both a positive and a 

negative emotion, children’s responses were first examined to assess whether there was a bias 

toward the endorsement of either the positive emotion or the negative emotion for each story. 

Fig. 3.9 displays the percentages of children who said “Yes” to each emotion question for 

each story by culture. McNemar tests were conducted to examine whether children differed in 

their likelihood of agreeing to the positive and the negative emotions for each story in each 

culture. Results showed that, in both cultures, children did not differ in their likelihood of 

agreeing to the positive (“Happy”) and the negative emotions (“Sad” and “Mad”, respectively) 

for the Friend and the TV stories. Children from both cultures were more likely to agree to the 

“Sad” question than to the “Happy” question for the Dog story (p < .01 for American children 

and p < .001 for Chinese children) and more likely to agree to the “Happy” question than to the 

“Mad” question for the Housework story (p < .001 for both American and Chinese children).  
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These results suggested that the positive and negative components were similarly salient 

in the Friend story and the TV story. Unexpectedly, the negative component was more salient 

than the positive component in the Dog story; and the positive component was more salient than 

the negative component in the Housework story. Nevertheless, there was no overall bias towards 

endorsing the negative emotion more than the positive emotion or the reverse.  

 

Figure 3.9. Percentages of children who said “Yes” to each emotion question for each 

story by culture. U.S.: n = 58, China: n = 98. 

Next, children’s replies were examined to assess how often they said that the protagonist 

would feel a given emotion and whether American and Chinese children differed in their 

likelihood of agreeing to each emotion question. Eight logistic regressions were conducted—one 

for each emotion question—on children’s likelihood of agreeing to each emotion question by age 

(in months) and culture (U.S. or China). Preliminary analyses showed that the interaction 

between age and culture was not significant and was therefore excluded from the models. The 

results (Table 3.9) showed a main effect of culture for three of four questions about negative 
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emotions: American children were more likely than Chinese children to say “Yes” to the “Sad” 

question in the Friend story, to the “Mad” question in the TV story, and to the “Mad” question in 

the Housework story, when controlling for age.  

There was also a significant effect of age for five of the eight questions. Specifically, as 

compared to younger children, older children were more likely to say “Yes” to the “Sad” 

questions in the Dog story and the Friend story, and more likely to say “No” to the “Happy” 

questions in the Friend story and the TV story and to the “Mad” question in the Housework story, 

when controlling for culture. In general, older children were more likely to agree to the sad 

emotion and less likely to agree to the happy and the mad emotions than younger children.  

Table 3.9 

Results of logistic regression analyses examining children’s likelihood of saying “Yes” to the 

emotion questions by age and culture (n = 156) 

Note. Reference category of culture is the U.S. Standard errors are listed in parentheses. 

† p < .1, *p < .05, ** p < .01, *** p < .001.    

 Dog 

Happy 

Dog 

Sad 

Friend 

Happy 

Friend 

Sad 

TV 

Happy 

TV 

Mad 

Housewo

rk 

Happy 

Housew

ork 

Mad 

Constant .61 (.97) -.17 

(1.01) 

1.71 

(.81)* 

-1.29 

(.82) 

1.78 

(.83)* 

.83 (.82) 2.63 

(.97)** 

1.28 

(.90) 

Age -.02 

(.01)† 

.03 

(.01)* 

-.02 

(.01)* 

.03 

(.01)* 

-.03 

(.01)* 

-.01 

(.01) 

-.02 

(.01)† 

-.02 

(.01)* 

Culture -.90 

(.42)* 

-.67 

(.46) 

.41 (.34) -.78 

(.35)* 

-.68 

(.35)† 

-1.17 

(.35)*** 

.25 (.39) -1.07 

(.39)** 

Df 2 2 2 2 2 2 2 2 

𝜒2 7.69* 6.23* 6.03* 11.01** 10.13** 12.20** 3.56 12.41** 

𝑅2 

(Nagelke

rke) 

.08 .06 .05 .09 .09 .10 .03 .11 
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Inspection of Table 3.9 shows that the effects of age and culture on children’s likelihood 

of agreeing to the positive emotion or the negative emotion were similar across the four stories. 

Thus, children’s agreement to positive emotions and negative emotions were collapsed across 

stories. Children received a Frequency of agreement to positive emotions score for the number of 

“yes” responses to positive emotions across four stories (ranging from 0 to 4) and a Frequency of 

agreement to negative emotions score for the number of “yes” responses to negative emotions 

across four stories (ranging from 0 to 4). As shown in Fig. 3.10, for positive emotions, American 

children received a mean score of 2.00 (SD = 1.17) and Chinese children received a mean score 

of 1.84 (SD = .98); for negative emotions, American children received a mean score of 2.48 (SD 

= 1.05) and Chinese children received a mean score of 1.73 (SD = 1.00).  

 

 

Figure 3.10. Mean frequency of agreement to the positive emotions and negative emotions by 

culture.  
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A preliminary mixed-model linear regression analysis examining children’s frequency of 

agreement (from 0 to 4) by age (in months), culture (U.S. or China), valence (positive or 

negative emotions), the interaction between age and culture, the interaction between valence and 

age, and the interaction between valence and culture, with participant ID as a random effect, 

showed no significant interaction between age and culture. Therefore, the interaction between 

age and culture was excluded from the final model.  

The final model (Table 3.10) revealed a significant interaction between valence and 

culture: American children agreed to more negative than positive emotions, but the difference 

was not significant among Chinese children; American children agreed to more negative 

emotions than Chinese children, but the difference between cultures was not significant for 

positive emotions. There was also a significant interaction between valence and age: older 

children agreed to fewer positive emotions than younger children, but the effect of age was not 

significant for negative emotions.  

Table 3.10 

Results of mixed-model linear regression examining children’s level of agreement to the emotion 

questions by age, culture, and valence (n = 156) 

Note. Reference categories for culture and valence are U.S. and negative emotions. n = 152. 

** p < .01, *** p < .001.     

 𝛽 (SE) 95% CI 

  Lower Upper 

Constant 2.11 (.40)*** 1.33 2.90 

Age .00 (.01) -.01 .01 

Culture -.75 (.17)*** -1.08 -.42 

Valence 1.16 (.55)* .07 2.24 

Valence x Age -.02 (.01)** -.04 -.01 

Valence x Culture .60 (.24)* .13 1.06 
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 Children’s Agreement to Neither Emotion, a Single Emotion, or Both Emotions by 

Story. To examine whether children acknowledged that the story protagonist would feel mixed 

emotions or not, the child’s responses to each story were coded into one of three categories: 

agreement to neither emotion (if the child agreed to neither emotion), agreement to only one 

emotion (if the child agreed to only the positive or only the negative emotion), or agreement to 

both emotions (if the child agreed to both the positive and the negative emotions). A mixed-

effects multinomial logistic regression analysis was conducted to examine children’s likelihood 

of agreeing to a single emotion and both emotions versus neither emotion by age (in months), 

culture (U.S. or China), and story (four categories). Note that the interaction between age and 

culture was included in a preliminary analysis and was not significant. As shown in Table 3.11, 

older children were less likely to agree to a single emotion or both emotions versus neither 

emotion than younger children when controlling for culture and story. Chinese children were less 

likely to agree to a single emotion or both emotions versus neither emotion than American 

children when controlling for age and story. The effects of story type suggested that children 

were more likely to agree to neither emotion versus one emotion for the TV story than the Dog 

story and that children were more likely to agree to both emotions versus neither emotion for the 

Friend story than for the Dog story. 
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Table 3.11 

Results of mixed-effects multinomial logistic regression examining children’s agreement to a 

single emotion and both emotions by age, culture, and story (n = 156) 

Note. Reference categories for culture and story are U.S. and the dog story. 

† p < .1, *p < .05, **p < .01, *** p < .001.  

Children’s Frequency of Agreement to Neither Emotion, a Single Emotion, and Both 

Emotions across all Stories. As shown in Fig. 3.11, Each child received three scores, one for the 

Frequency of agreement to neither emotion (which was the number of stories for which the child 

said “No” to both the “Happy” and the “Sad/Mad” questions, ranging from 0 to 4), one for the 

Frequency of agreement to single emotion (which was the number of stories for which the child 

said “Yes” to either the “Happy” question or the “Sad/Mad” question, ranging from 0 to 4), and 

one for the Frequency of agreement to both emotions (which was the number of stories for which 

the child said “Yes” to both the “Happy” and the “Sad/Mad” questions, ranging from 0 to 4). For 

example, if a child said “Yes” to both the “Happy” question and the “Sad/Mad” question for all 

 𝛽 (SE) 95% CI 

  Lower Upper 

A single emotion vs. neither emotion 

Intercept 4.51 (.75)*** 3.04 5.98 

Age -.02 (.01)** -.04 -.01 

Culture -1.00 (.30)** -1.58 -.42 

Friend story .10 (.41) -.71 .91 

TV story -1.69 (.33)*** -2.34 -1.04 

Housework story -.04 (.39)† -.80 .73 

Both emotions vs. neither emotion 

Intercept 2.32 (1.28)† -.19 4.83 

Age -.03 (.01)* -.06 .00 

Culture -1.89 (.41)*** -2.90 -.89 

Friend story 1.68 (.58)** .54 2.82 

TV story -1.03 (.55)† -2.11 .06 

Housework story .50 (.59) -.65 1.65 
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four stories, then the child would receive a score of 0 for the Frequency of agreement to neither 

emotion, a score of 0 for the Frequency of agreement to single emotion, and a score of 4 for the 

Frequency of agreement to both emotions. 

 

Figure 3.11. Mean frequency of agreement to neither emotion, a single emotion, or both 

emotions by culture. Error bars indicate standard errors. 

In both cultures, children’s frequency of agreement to a single emotion was significantly 

higher than their frequency of agreement to neither emotion (t(57) = 12.94, p < .001 for 

American children and t(97) = 12.45, p < .001 for Chinese children) and also to their frequency 

of agreement to both emotions (t(53) = 7.16, p < .001 for American children and t(97) = 18.17, p 

< .001 for Chinese children). Thus, as indicated by Fig. 3.11, children agreed to only one 

emotion for more stories than they agreed to neither or both emotions. Contrary to expectation, 

American children had a higher frequency of agreement to both emotions than to neither emotion 

(t(53) = 2.74, p < .01), whereas the reverse was true for Chinese children, who had a higher 

frequency of agreement to neither emotion than to both emotions (t(97) = 3.64, p < .001).  
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Three multiple linear regression analyses were conducted to examine children’s 

frequency of agreement to neither emotion, a single emotion, and both emotions (ranging from 0 

to 4) by age (in months) and culture (U.S. or China). Preliminary models included the interaction 

between age and culture, but it was not significant for all three dependent variables and was 

therefore excluded from the final models. As shown in Table 3.12, culture had a significant main 

effect on children’s frequency of agreement to neither emotion and their frequency of agreement 

to both emotions. As compared to American children, Chinese children had a higher frequency 

of agreement to neither emotion and a lower frequency of agreement to both emotions. There 

was also a significant main effect for age: older children had a higher frequency of agreement to 

neither emotion than younger children.  

Table 3.12 

Results of multiple regression examining children’s levels of agreement to neither emotion, a 

single emotion, and both emotions by age and culture(n = 156) 

Note. Reference category for culture is U.S. 

*p < .05, **p < .01, ***p < .001.  

In summary, the analyses of children’s agreement to neither, one, or both emotions 

produced the following pattern of findings (see also Fig. 3.11). First, children in both cultures 

often agreed to only one emotion as opposed to neither or both emotions. However, culture did 

impact the frequency with which children agreed to neither emotion or both emotions but in an 

 Neither emotion Single emotion Both emotions 

Constant -.33 (.29) 3.12 (.41)*** 1.21 (.33)*** 

Age .01 (.00)* -.00 (.01) -.01 (.00) 

Culture .46 (.13)*** -.02 (.17) -.44 (.14)** 

F 9.68*** .18 5.91** 

Df 2, 153 2, 153 2, 153 

𝑅2  .11 .00 .07 
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unexpected manner. U.S. children were more likely than Chinese children to agree to both 

emotions, whereas Chinese children were more likely than U.S. children to agree to neither 

emotion.  

Children’s Responses to the General Questions. Recall that after answering questions 

about the four stories, children were asked more open-ended general questions. More 

specifically, they were asked if one could feel happy and sad at the same time and to justify their 

answers. When asked whether they could feel both happy and sad at the same time, 63.16% of 

American children and 58.33% of Chinese children said “Yes”. Logistic regression revealed that 

children’s Decision was not predicted by culture, but was predicted by age when controlling for 

culture: older children were more likely than younger children to say “Yes” to this question (𝛽 

= .02, p < .05; 𝜒2 = 5.45, p = .07). 

Fig. 3.12 displays the types of justifications and examples offered by children separated 

by their Decision. The top two graphs show children who said “No” to the question: “Can you 

feel both happy and sad at the same time?” The bottom two graphs show children who said 

“Yes” to the same question. The two graphs on the left show the percentages of children who 

offered each of four types of justifications. The subset of children who offered either an 

interview example or an invented example in their justification were further broken down in the 

two graphs on the right based on the kinds of emotions associated with their examples. 
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Figure 3.12. Percentages of children offering each of four types of justifications (left) and 

producing each of three types of examples (right) when answering the general emotion question. 

The top two graphs show children who said “No” to the question “Can you feel both happy and 

sad at the same time?” The bottom two graphs show children who said “Yes” to the same 

question. The two graphs on the left show the percentages of children who offered each type of 

justifications. The percentages of the subset of children who offered an interview example or an 

invented example in their justification are shown in the two graphs on the right based on the type 

of examples they offered (i.e., single emotion, consecutive emotion, simultaneous emotion). 
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 As shown in the upper panel of Fig. 3.12, children who said “No” to the question “Can 

you feel both happy and sad at the same time?” tended not to give a justification, to point out the 

contradiction between happy and sad emotions, or to offer an example (whether based on the 

interview or invented) that could only elicit a single emotion. These three types of justification 

were produced by both U.S. and Chinese children. 

 Among children who said “Yes” to the question “Can you feel both happy and sad at the 

same time?”, the majority (around two thirds) gave an example (whether based on the interview 

or invented) of simultaneous mixed emotions (e.g., “Like in the story you just told me—my 

friend moved away but gave me a toy.” “Like when I got full grade in my final exam. I was 

happy because I got full grade. I was sad because I was afraid that I would be cocky.”). Again, 

this pattern was produced by both U.S. and Chinese children. 

Was Children’s Agreement to Neither, One or Both Emotions Related to Their 

Subsequent Answer to the General Question? Children were separated into two groups based 

on whether they responded “Yes” or “No” to the general question “Can you feel both happy and 

sad at the same time?” These two groups were then compared for their frequency of agreement to 

neither emotion, a single emotion, and both emotions across the four stories using independent 

samples t-tests. The results were organized by culture (Fig. 3.13). Among American children, 

those who responded “Yes” to the general question had significantly lower levels of agreement 

to only one emotion (t(55) = -3.23, p < .01) and significantly higher levels of agreement to both 

emotions (t(47.07) = 3.04, p < .01) than those who responded “No”. Among Chinese children, 

those who responded “Yes” to the general question had significantly higher levels of agreement 

to both emotions (t(86.50) = 3.78, p < .001).   
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Figure 3.13. Mean frequency of agreement to neither emotion, a single emotion, or both 

emotions for “Yes” and “No” responders to the general question in the U.S. and China. Error 

bars indicate standard errors.  

 Correlation between Task 3A and Task 3B. To examine individual differences in 

reactions to contradiction, correlation analyses were conducted to examine the correlations 

between measures in Task 3A (frequency of agreement to neither label, one label, and both 

labels, and frequency of agreement to one inference and both inferences) and Task 3B 

(frequency of agreement to neither emotion, one emotion, and both emotions). In both cultures, 

significant correlations were found between children’s frequency of agreement to both labels and 

both emotions (U.S.: r = .38, p < .01; China: r = .22, p < .05). None of the other correlations 

between tasks were significant.  

Discussion 

 Children’s Difficulty in Understanding Mixed Emotions. This task was aimed at 

examining four hypotheses: the development hypothesis, the culture hypothesis, the 

development-culture interaction hypothesis, and the invariance hypothesis. the development 
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hypothesis predicted that, in both cultures, children would have a similar difficulty in 

understanding mixed emotions and that older children would have a better understanding of 

mixed emotions than younger children. The culture hypothesis predicted that, across ages, 

Chinese children would have a better understanding of mixed emotions than their American 

peers. The development-culture interaction hypothesis predicted that greater cultural differences 

would be found among older children than younger children. The invariance hypothesis 

predicted that children across ages and cultures would have a similar difficulty in understanding 

mixed emotions. 

 The overall findings of this task provide strong support the development hypothesis, 

alongside modest support for the culture hypothesis. In this task, children heard stories, each 

including a positive and a negative component, and were asked whether they would feel the 

appropriate positive emotion and whether they would feel the appropriate negative emotion if 

they were the protagonist in the stories (which resulted in three possible responses: agreeing to 

neither emotion, one emotion, or both emotions). Irrespective of their ability to correctly recall 

both positive and negative components of the stories, most children in both cultures agreed to 

only one emotion; and only a small proportion of children agreed to both positive and negative 

emotions. This finding is consistent with previous research with Western children (Harris, 1983; 

Peng et al., 1992) and supports the idea that recognizing the co-occurrence of mixed emotions 

poses a widespread and potentially universal developmental challenge to children under the age 

of 10. 

 Cultural Differences in Children’s Understanding of Mixed Emotions. Unexpectedly, 

however, American children were more likely to agree to both emotions than Chinese children, 

whereas Chinese children were more likely to agree to neither emotion than American children. 
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In other words, among those who did not agree to a single emotion, American children tended to 

agree to both emotions whereas Chinese children tended to agree to neither emotion. Such a 

cultural difference is consistent with previous findings that Japanese adults were three times 

more likely than American adults to report no emotion (Mesquita & Karasawa, 2002). Note that 

previous research on Western children’s mixed emotions understanding (e.g., Harris, 1983; 

Harter & Buddin, 1987; Peng et al., 1992) did not report children who agreed to neither emotion. 

This suggests that the proportion of Western children who agreed to neither emotion might be 

negligible and that this response pattern might be relatively unique to East Asian children.  

 Despite this cultural difference in balance of agreement to both as compared to neither 

emotion, children in both cultures tended to think about and justify their ideas about mixed 

emotions in a similar way. At the end of the interview, children were explicitly asked whether 

they could feel both happy and sad at the same time. Around 60% of children said “Yes”. Older 

children were more likely to say “Yes” to this question than younger children, replicating 

previous findings that children’s understanding of mixed emotions improves with age (Harris, 

1983; Peng et al., 1992). Among children who said “Yes”, around 80% of the children in both 

cultures offered an example and around 80% of their examples could indeed elicit positive and 

negative emotions simultaneously. By implication, even if Chinese children agreed to both 

emotions less often than U.S. children when answering questions about the four stories, when 

they did agree to the idea of mixed emotions, their agreement appears to have been based on a 

similar conceptualization and recourse to similarly appropriate examples. This leaves 

unanswered the question of why, nonetheless, Chinese children endorsed both emotions less 

often than U.S. children and conversely endorsed neither emotion more often than U.S. children.  
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 One possibility is that one’s understanding of mixed emotions could be expressed as 

endorsing both emotions or alternatively as endorsing neither emotion. Arguably, when one deals 

with mixed emotions, one could take a co-existence approach and view both emotions as existing 

simultaneously; alternatively, one could take a neutralization approach and view the two 

emotions as canceling each other out, resulting in neutral or less intense emotions (see a 

discussion of these approaches to the contradictory claims in Task 3A, Discussion). The 

operationalization of mixed-emotions understanding in previous research with Western children 

is consistent with the co-existence approach (Harris, 1983; Harter & Buddin, 1987; Peng et al., 

1992); even the term “mixed emotions” itself suggests coexisting instead of neutralized 

emotions.  

 The neutralization approach is supported by children’s spontaneous justification for their 

responses to the stories. Some children explained that the negative component in the story 

reduced the positive emotion instead of producing a negative emotion, and vice versa. For 

example, when asked whether she would feel sad in the Friend story, a child replied, “I wouldn’t 

feel sad; I just wouldn’t be happy.” In another example, a child explained for the Dog story that, 

“I wouldn't feel happy because my dog broke her ear; I wouldn't feel sad because she is home.” 

In addition, older children also agreed more to neither emotion than younger children, although 

the former did not agree more to both emotions. Given the developmental trend of increasing 

understanding of mixed emotions, children’s agreement to neither emotion possibly captured 

some of this improvement.  

 It is possible that American children are more inclined to take the co-existence approach 

and Chinese children are more inclined to take the neutralization approach when they deal with 

mixed emotions. This raises the question of whether this cultural difference only lies in 
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children’s expression but not their experience of mixed emotions, or in both their expression and 

their experience of mixed emotions. It is possible that the cultural difference applies primarily to 

expression, because American children are encouraged to express their emotions whereas 

Chinese children are taught to regulate and hide their emotions. Thus, Zahn-Waxler, Friedman, 

Cole, Mizuta, and Hiruma (1996) found that East Asian children showed more emotion 

regulation than Western children and that East Asian parents are less likely than Western parents 

to encourage their children to express emotions. 

 Tang, Harris, Pons, Zou, Zhang, and Xu (2018) also reported that Chinese children 

understood the hiding of felt emotions better than British and German children did and proposed 

that this difference might be attributed to the collectivist versus individualist orientation of their 

cultures. In the current study, some Chinese children spontaneously described hiding emotions in 

order not to disturb others. For example, one child said, “When I am sad, I cry secretly so that 

others won’t know. … Like when my grandma is home, I hide under the blanket and cry and she 

thinks I am playing.” When asked why she did so, she replied, “because when others see me sad, 

they will feel sad, too. Who likes seeing others cry? … it wouldn’t be good for the family.” 

 However, the cultural difference could also apply to children’s experience of emotions as 

well. It is possible that American children experience higher emotion intensity than Chinese 

children. Indeed, Western children and adults have been found to report higher levels of emotion 

intensity than their East Asian counterparts (Matsumoto et al., 2008; Soto, Levenson, & Ebling, 

2005; Wang, 2003). In summary, it is not clear from this task whether children across cultures 

experience mixed emotions differently (i.e., as neutralized emotion versus co-existing mixed 

emotions) or just express them differently (by concealing or revealing emotions). Further 

research is needed to explore these two alternatives . 
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 Children’s Preferences for Positive versus Negative Emotions. American children 

agreed more to negative emotions than Chinese children, but this was not the case for positive 

emotions. Older children agreed less to positive emotions than younger children. This pattern 

was consistent with Harter and Buddin’s finding (1987) that older children tended to report fewer 

positive emotions, although their finding that older children tended to report more negative 

emotions was not replicated. 

 As mentioned above, Chinese children agreed to fewer negative emotions than American 

children. One possible explanation is that American children are encouraged to express their 

emotions, whereas East Asian children are taught to regulate their emotions (Zahn-Waxler et al., 

1996). Indeed, some Chinese children mentioned in this task that it was undesirable and 

counterproductive to hold onto negative emotions. For example, a Chinese child said, “I 

wouldn’t feel sad because being sad makes me unable to study”. Then he went on to quote the 

source of this belief: “My mom told me that, ‘even when bad things happen, you shouldn't be 

mad; it's no use being mad; you only have to work hard and things will get better.’” Some 

Chinese children mentioned strategies of regulating emotions and coping with non-ideal 

situations. For example, a Chinese child explained for the Friend story that, “I wouldn't feel sad 

because I can find a new friend.” Another child explained for the TV story that, “I wouldn’t feel 

mad because I can watch it tomorrow.” Also recall the child quoted above who cried under the 

blanket so that she would not upset others.  

 However, this greater focus on the regulation of negative emotions by East Asian 

children as compared to American children is inconsistent with the findings of Sims et al. (2015) 

and Miyamoto et al. (2010) which showed that Western adults were more motivated to maximize 

positive emotions than East Asian adults and that East Asian adults reported more negative 
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emotions than Western adults in predominantly positive situations. One explanation for this 

inconsistency is that the expectations for children and adults in terms of their expression of 

emotions might be different. In East Asian cultures which emphasize the concern for others, 

adults may be expected to tune down their positive emotions, especially those caused by personal 

gains, to avoid causing displeasure in others; children, on the other hand, are expected to behave 

and avoid causing trouble for others with their negative emotions. In contrast, there is a norm of 

positivity in Western cultures which encourages positive emotions and discourages negative 

emotions (Miyamoto et al., 2010). Western adults may be expected to express predominantly 

positive emotions, whereas Western children are encouraged to express emotions freely and are 

not pressured to suppress negative emotions.  

 Cultural Differences in Story Recall and Interpretation. Chinese children were 

significantly more likely to recall the stories correctly than American children. However, this 

does not necessarily indicate that Chinese children remembered the stories better than American 

children. In fact, when asked to re-tell the story, many children took the opportunity to tell a 

story they invented instead of repeating the interviewer’s story. Thus, one possible explanation 

for the cultural differences in children’s recall is that American children were less accustomed to 

following adults’ instructions and more inclined to tell an invented story than Chinese children. 

This explanation is consistent with previous research showing that Chinese mothers directed 

their children’s attention (as opposed to following children’s attention) and gave children 

instructions more often than Western mothers (Goldin-Meadow & Saltzman, 2000; Vigil, 2002).  

 It is also worth noting that the interpretation of the Housework story by some Chinese 

children was unexpected. A number of Chinese children spontaneously said that “not going to 

school” (which was intended to be the positive component) was negative because they wanted to 
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“learn new knowledge at school”, and that “doing housework” (which was intended to be the 

negative component) was positive because they “liked doing housework”. It was not clear 

whether these responses reflected children’s genuine enjoyment in school and housework or a 

social desirability bias—even though children were told that there were no right or wrong 

answers, they might still say what they had been taught as the “right” thing to say. 

Task 3C: Adults’ Attitudes toward Contradiction 

Method 

 Participants. The same group of participants from Task 2C participated in this task. 

Demographics are listed in Table 2.10. 

 Materials. Four questions assessed participants’ attitude toward contradiction. These 

questions were part of a larger survey as described in Task 2C. These four questions asked, on a 

7-point Likert scale (from 1 = strongly disagree to 7 = strongly agree), how much participants 

agreed with each of the following statements. Responses were coded such that higher scores 

indexed greater acceptance of contradiction. 

• Item 3.1: It is better to take a stance than to take the middle ground (reverse 

coded). 

• Item 3.2: When people disagree, they should search for ways to compromise and 

embrace everyone’s opinions.  

• Item 3.3: When people disagree, it is important to debate who is right and who is 

wrong (reverse coded).  

• Item 3.4: Being in harmony with others is always better than being in conflict. 
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These questions were adopted from the Analysis-Holism Scale, in particular the Attitudes 

Towards Contradictions Subscale (Choi et al., 2007), with minor modifications to simplify the 

language as well as two major modifications. First, due the length of the entire survey, the 

adapted scale included four of the six items in the original scale; the criterion for selection was to 

select the items with the highest factor loadings. Second, all four items in the original scales were 

contradiction-accepting statement; to include both positively- and reverse-coded items, the 

adapted scale changed two items into contradiction-rejecting statements (e.g., “It is more 

important to find a point of compromise than to debate who is right/wrong, when one’s opinions 

conflict with other’s opinions” in the original scale was changed to “When people disagree, it is 

important to debate who is right and who is wrong”). The survey questions were written in 

English and subsequently translated into Chinese. Translation consistency was ensured with the 

back-translation method described in Chapter 2.  

 Procedure. Participants completed either a printed version or an online version of the 

survey. The two versions were the same in content. The total time for completion the survey was 

about 5 minutes. 

Results 

 Reliability across the four items on adults’ attitudes toward change (Item 3.1 reverse-

coded, Item 3.2, Item 3.3 reverse-coded, and Item 3.4) was low (α = .20). Therefore, the four 

items were examined separated. Means and standard deviations of participants’ responses on 

each item are listed in Table 3.13. Higher levels of agreement indicated higher levels of 

acceptance of contradiction. One-sample t-tests were conducted to compare participants’ 

responses to the baseline of 4 (neither agree nor disagree); results are shown in Table 3.13.  
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Overall, American participants were prone to endorse the acceptance of contradiction 

rather than its rejection—see Table 3.13. Thus, based on the results of one-sample t-tests, 

American participants tended to agree with contradiction-accepting statements (Item 3.2 and Item 

3.4) and to disagree with Item 3.3—a contradiction-rejecting statement (Table 3.13). Indeed, 

contrary to previous findings (Nisbett et al., 2001), American participants were more likely to 

accept the contradiction-accepting statement (Item 3.2) than Chinese participants. American 

participants were also more likely to disagree with the two contradiction-rejection statements 

(Item 3.1 and Item 3.3) than Chinese participants but the effect was non-significant when 

controlling for education (Table 3.14). 

 The results for Chinese participants (Table 3.13) were puzzling. They tended to agree that 

taking a stance was better than taking the middle ground (Item 3.1). However, they also tended to 

agree that being in harmony with others was always better than being in conflict (Item 3.4). 

When asked what people should do in response to disagreement, Chinese participants did not 

endorse seeking compromise and embracing everyone’s opinions (Item 3.2); but, interestingly, 

they did not endorse the opposite strategy—debating who is right and who is wrong (Item 3.3)—

either.  
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Table 3.13 

Adults’ average agreement to change by culture 

 U.S. (n = 41) ᵃ China (n = 97) 

Item 3.1 (reverse-coded)  3.67 (1.24) 3.31 (1.36)*** 

Item 3.2  5.17 (1.3)*** 3.44 (1.34)*** 

Item 3.3 (reverse-coded) 5.2 (1.33)*** 4.4 (1.44)** 

Item 3.4 4.76 (1.67)** 5.01 (1.41)*** 

Note. Standard deviations are listed in parentheses. Scores range from 1 (strong rejection of 

change) to 7 (strong agreement to change). Asterisks indicate significant differences from the 

baseline (neither agree nor disagree) of 4. 

ᵃ n = 39 or Items 3.1. 

**p < .01., ***p < .001.  

 Four multiple linear regression analyses were conducted, one for each item, to examine 

whether culture (U.S., China) and education (associate degree or less, bachelor’s degree, or 

graduate degree) predicted their levels of agreement. Preliminary analyses included the 

interaction between culture and education and found it not significant. As shown in Table 3.14 

there were no significant effects of culture or education for Item 3.1 (reverse-coded). There was a 

significant effect of culture on Item 3.2 and Item 3.3 (reverse-coded) when controlling for 

education: American participants agreed more to Item 3.2 and less to Item 3.3 than Chinese 

participants. There was a significant effect of education for Item 3.4: participants with a bachelor 

or a graduate degree tended to agree less to Item 3.4 than participants with an associate degree or 

less.  
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Table 3.14 

Multiple regression results examining adults’ levels of agreement to contradiction-accepting 

statements by culture and education (n = 138) 

 Item 3.1  

(reverse coded) ᵃ 

Item 3.2 Item 3.3  

(reverse coded) 

Item 3.4 

Culture -.29 -1.69*** -.64* .14 

Bachelor’s degree .20  -.58† -.26  -1.22*** 

Graduate degree .30  -.29 .19  -1.08** 

Constant 3.42***  5.52*** 5.14*** 5.80*** 

F .91  17.67*** 3.89* 4.64** 

Df  3, 132  3, 134  3, 134  3, 134 

𝑅2 .02  .28 .08 .09 

Note. The reference categories for culture and education were U.S. and associate degree or less.  

ᵃ n = 137 or Items 3.1. 

†p < .1, ** p < .01, *** p < .001.    

Discussion 

 It was hypothesized that American adults would be less inclined to accept contradiction 

than Chinese adults. However, contrary to expectation and previous findings (e.g., Choi et al., 

2007; Nisbett et al., 2001), the expected pattern was not observed; moreover, the reverse pattern 

was observed for one of the items: American participants agreed more to the item that, when 

people disagree, they should search for compromise and embrace everyone’s opinion than 

Chinese participants. There was also a significant effect of education for another item: as 

compared to participants with an associate degree or less, participants with a bachelor’s or a 

graduate degree tended to agree less to the item that being in harmony is always better than being 

in conflict. 
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 The pattern of Chinese participants’ responses seems paradoxical: they tended to agree 

that taking a stance was better than taking the middle ground; however, they also tended to agree 

that being in harmony with others was better than being in conflict. This suggests that Chinese 

participants tended to endorse taking a stance while still being harmony with people holding 

different beliefs. This pattern of response highlighted a difference between seeking agreement 

and maintaining harmony, which echoes a Confucius quote in the Analects: “The virtuous man 

stays in harmony but does not seek to agree with others, whereas the small-minded man seeks to 

agree but does not stay in harmony with others君子和而不同，小人同而不和.” It is possible 

that the cultural difference found in Nisbett et al. (2001) applies more to maintaining harmony 

than to seeking agreement.  

 A similar paradox was presented by Chinese participants’ responses to how people 

should deal with disagreement. Chinese participants did not endorse seeking compromise and 

embracing everyone’s opinion; however, they did not strongly endorse the opposite strategy—

debating who is right and who is wrong—either. Not endorsing either end of a spectrum may 

seem confusing, but the rejection itself might reflect a contradiction-accepting approach. 

Participants might have seen the merits of both ends of a spectrum so that each end did not seem 

to suffice on its own. Or they might have rejected one end because of the other. This pattern of 

response resembled some children’s responses in Task 3A and Task 3B (when children agreed to 

neither label or neither emotion) and is consistent with the neutralization approach described 

earlier. However, there was no way to test this explanation for participants’ responses because 

the survey did not ask for justifications. 
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General Discussion 

 This chapter set out to examine four hypotheses: the development hypothesis, the culture 

hypothesis, the develop-culture interaction hypothesis, and the invariance hypothesis. The 

development hypothesis suggests that children’s ideas about contradiction develop on a similar 

trajectory across cultures and predicts that children from Western and East Asian backgrounds 

hold similar ideas about contradiction. The culture hypothesis suggests that culture has a 

significant impact on children’s ideas about contradiction and predicts that the cross-cultural 

differences reported between Western and East Asian adults (e.g., Bagozzi et al., 1999; Nisbett et 

al., 2001; Peng & Nisbett, 1999) generalize to children. The development-culture interaction 

hypothesis suggests that the effect of culture depends on age and predicts that greater cultural 

differences would be found among older children than younger children. Finally, the invariance 

hypothesis suggests that there is no main effect of age or culture or interaction between age and 

culture and predicts that children across ages and cultures have similar reactions to contradiction. 

 Given previous findings that children approach disagreement in different domains 

differently (Kuhn et al., 2000), this chapter examined American and Chinese children’s ideas 

about contradiction in two domains: the cognitive domain using a task measuring children’s 

reactions to contradictory claims (Task 3A, adapted from research on children’s selective trust, 

see Corriveau & Harris, 2009 for an example) and the emotional domain using a task measuring 

children’s understanding of mixed emotions (Task 3B, adapted from research on children’s 

mixed-emotions understanding, see Harris, 1983 for an example). American and Chinese adults 

were also invited to complete a questionnaire that assessed their reactions to contradiction 

(adapted from Choi et al., 2007), in an effort to replicate previous work with adults (Nisbett et 

al., 2001). 
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Support for a Universal Development of Ideas about Contradiction 

 Overall, children’s performance in Task 3A and Task 3B supported the development 

hypothesis. Children in both cultures were similarly likely to reject contradiction. When 

presented with two conflicting labels for the same hybrid animal or object (Task 3A), most 

children in both cultures endorsed only one label instead of both labels; and for most (3 out of 4) 

hybrids, most children in both cultures endorsed one instead of both inferences. This finding 

suggests that previous work on Western children’s difficulty in simultaneously contemplating 

multiple conflicting interpretations (Beck, Robinson, Ahmed, & Abid, 2011) can be generalized 

to Chinese children. Similarly, when hearing stories that contained both a positive and a negative 

component (Task 3B), most children in both cultures endorsed only one emotion instead of both 

emotions. The frequency with which children endorsed only one emotion (whether positive or 

negative) was similar across cultures. This finding suggests that previous work on Western 

children’s difficulty in acknowledging mixed emotions (Harris, 1983; Harter & Buddin, 1987; 

Peng et al., 1992) can also be generalized to Chinese children. In addition, when children did 

acknowledge mixed emotions, they tended to think about and justify their ideas about mixed 

emotions in a similar fashion across cultures—they provided an appropriate example that could 

elicit simultaneous positive and negative emotions, either drawn from one of the stories in the 

task or based on their own experience. 

 Effects of Age. In both cultures, older children were more open to accepting 

contradiction than younger children in both tasks. When explicitly asked whether two people 

disagreeing about the names of an object could both be right or only one of them was right (Task 

3A), older children were more likely to respond that both could be right or to give the integrated 

response (i.e. one was right or both were right) than younger children. This replicated previous 
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work showing that children transition from an absolutist epistemological stance to a multiplist 

stance as they grow older (Kuhn et al., 2000). Similarly, when explicitly asked whether they 

could feel both happy and sad at the same time (Task 3B), older children were more likely to say 

“yes” than younger children, which is consistent with previous finding that older children have a 

more advanced understanding of mixed emotions than younger children (Harris, 1983). Across 

both tasks and in both cultures, age had a similar effect on children’s acceptance of 

contradiction, suggesting that in both cultures, children grow to understand the complexity of 

subjective experience, both in the cognitive and in the emotional domains.  

 Variation across Domains. As expected from previous findings (Haber et al., 2019; 

Heiphetz et al., 2013; Kuhn et al., 2000; Wainryb et al., 2004), children’s acceptance of 

contradiction also appeared to be domain specific. Two cognitive domains were examined in this 

chapter—the labeling (of animals or object), and inferences (of animal abilities or object 

functions), and one emotional domain (mixed emotions). The results suggest that children were 

less accepting of contradiction in labeling than in inferences or in emotions. In Task 3A, children 

endorsed both inferences for hybrids more often than both labels. Comparing children’s 

responses to the general questions in Task 3A and Task 3B, more than half of the children 

responded that two people disagreeing about the names of an object could not be simultaneously 

right, whereas only around 40% of them responded that they could not feel happy and sad 

simultaneously. 

 Why were children less accepting of conflicting labels than conflicting inferences or 

conflicting emotions? One explanation for children’s low rate of agreeing to both labels is that 

children rarely encounter animals or objects that belong to two commonplace categories 

simultaneously (e.g., a hat-cup hybrid), whereas children are more likely to encounter animals 



155 

 

with multiple abilities and multifunctional objects or experience mixed emotions. This 

interpretation is consistent with the observation that children were more likely to accept both 

labels for the birds-fish hybrid and to report having seen or heard about flying fish. These 

exceptions aside, the experience of hybrids may be equally rare in American and Chinese 

cultures and children are not more or less likely to encounter these hybrids as they grow older. 

This would explain why no effects of culture or age were found for children’s label selection. 

 Previous work showed that children were most likely to take an absolutist stance when 

reasoning about factual disagreements (Haber et al., 2019; Heiphetz et al., 2013; Kuhn et al., 

2000; Wainryb et al., 2004). In the introduction to this chapter, it was hypothesized that children 

might interpret labels in much the same way as they interpret facts, despite the arbitrary nature of 

labels. This hypothesis is supported by children’s low rate of agreement to both labels for the 

hybrids. One explanation is that children think of labels as being either right or wrong because 

there are usually conventional ways of labeling objects. Another explanation is that children 

think of a label as representing something inherent of an entity, such as the identity, rather than a 

subjective opinion attached to the entity. Both possibilities can result in children’s rejection of 

contradictory labels, albeit for different reasons. 

 Children’s low rate of agreeing to both labels for the hybrid is not likely due to the 

inability to interpret the hybrid in alternative ways. Mitroff, Sobel, and Gopnik (2006) found that 

most children could interpret an ambiguous figure (e.g., a figure that looks like a duck from one 

perspective and a rabbit from another perspective) in alternative ways when they were informed 

by the experimenter of both interpretations. Children in the current research were also informed 

of both interpretations, although the information was given by two informants rather than the 

experimenter. Anecdotally, some children in the current study spontaneously commented that the 
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hybrid looked like two things, but still chose one label instead of both labels for the hybrid. This 

suggests that, even when children could flexibly entertain alternative interpretations of the 

hybrid, they still tended to think that only one interpretation was “right” and that the hybrid had 

only one identity. This explanation was supported by children’s responses to the question about 

whether two people giving different names for the same thing could both be right. Only 37.50% 

of children said “Yes”; the rest said that only one person could be right.   

 Although children were more likely to accept conflicting inferences about animal abilities 

and object functions than conflicting labels, they were generally reluctant to accept dual abilities 

or dual functions. This is consistent with previous work on children’s conceptualization of object 

function (Carr, Kendal, & Flynn, 2016; German & Barret, 2005; German & Defeyter, 2000). 

This line of research suggests that, at the age of 6 or 7, children began to show a bias known as 

functional fixedness, which is the tendency to assign one function to one object and the resulting 

difficulty in recognizing that one object could have multiple functions.   

Possible Cultural Difference in Integration Approaches 

 Despite the overall similarity in children’s rejection of contradiction in both cultures, 

when they did not reject contradiction, there were various indications of differential responding 

across cultures. When presented with conflicting claims about the hybrids (Task 3A), American 

children were more likely to endorse both claims (i.e., the reverse of what the culture hypothesis 

predicted), whereas Chinese children were more likely to endorse neither claim. Similarly, when 

hearing stories that could elicit both positive and negative emotions (Task 3B), American 

children were more likely to endorse both emotions (again, the reverse of what the culture 

hypothesis predicted), whereas Chinese children were more likely to endorse neither emotion. A 

similar pattern of response was produced by adults: when presented with two conflicting 
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strategies of dealing with disagreement—one strategy emphasized seeking compromise and the 

other emphasized debating about right and wrong, American adults (once again, contrary to the 

culture hypothesis) tended to favor the compromise strategy over the debate strategy, and they 

agreed more to the compromise strategy than Chinese adults. Chinese adults, on the other hand, 

tended to disagree with both the compromise and the debate strategy. 

 Taken together, these findings support the idea that American and Chinese children and 

adults were inclined to take different approaches when integrating contradictory information. 

When integrating contradictory claims or emotions, American children and adults were more 

inclined to take the co-existence approach and endorse both claims or both emotions. In contrast, 

when integrating contradictory claims or emotions, Chinese children and adults were more 

inclined to take the neutralization approach and endorse neither claim or emotion. It is possible 

that the neutralization approach is more prevalent in East Asian cultures, whereas the co-

existence approach is more prevalent in Western cultures, which explains why previous research 

with Western participants almost exclusively focused on the co-existence approach while 

overlooking the neuralization approach. 

 The difference between the co-existence and the neutralization approaches may be 

related to how Western and East Asian thoughts conceptualize the relation between Something 

and Nothing. In Western thought, Something and Nothing are considered logical opposites—

Something is the antithesis of Nothing and vice versa. Moreover, the relation between Something 

and Nothing is such that Something is always “more” than Nothing. For example, feeling mixed 

emotions is “more” than feeling a single emotion, and the latter is “more” than feeling no 

emotion; therefore, feeling mixed emotions is antithetical to feeling no emotion.  



158 

 

 In contrast, in East Asian thought, Nothing is considered a larger Something, instead of 

the opposite of Something. The relation between Something and Nothing is such that Nothing 

encompasses—and is “larger” than—Something. This idea is exemplified in Dao De Jing (e.g., 

“The greatest being is formless大象无形” and “Everything in the world comes from Something, 

and Something comes from Nothing天下万物生于有，有生于无”) and in the Heart Sutra in 

Buddhism (“Form is Emptiness; Emptiness is Form色即是空，空即是色”). From this 

perspective, feeling mixed emotions results in an overall neutral state of emotion, which appears 

to be “less” than a single emotion, but really is “larger” than a single emotion.  

Limitations and Future Directions 

 One limitation of this research is that it examined children’s attitude toward contradiction 

by asking them to choose between a contradiction-rejecting option and a contradiction-accepting 

option. However, attitudes toward contradiction may not be best measured via such forced-

choice questions, because the act of choosing one or the other option is inherently a rejection of 

contradiction. Children who are the most accepting of contradiction may prefer not choosing 

altogether to choosing the more contradiction-accepting option. Indeed, in Task 3A, when asked 

the general question (i.e., when two people disagreed, whether one was right or both could be 

right), Chinese children were two times as likely than American children to choose both options 

and respond that either one was right or both were right. By doing so (i.e., by choosing both), 

they were effectively not choosing. This pattern of response echoes previous work on the 

contrast between the dualism in Western thought and the non-dualism in East Asian thought 

(Suzuki, 1964; Watts; 1989). Future research could investigate whether children and adults hold 

different attitudes about choosing across cultures.    
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 Results from the parental survey should be interpreted with caution. Heine, Lehman, 

Peng, and Greenholtz (2002) argued that studying cross-cultural differences in self-reported 

Likert scales might yield inaccurate results, because participants might be subject to the 

reference-group effect—the tendency to evaluate oneself based on how one compares to one’s 

in-group members. In other words, a Chinese participant who reported disagreement with a 

statement emphasizing harmony might just see him- or herself as disagreeing more than the 

average Chinese person. Similarly, an American participant who reported disagreement with the 

same statement might just see him- or herself as agreeing more than the average American 

person. Because of the potential difference in the reference groups across cultures, it is unclear 

whether the American participants agreed objectively more with the statements than the Chinese 

participants. 

 The overall findings with children and adults did not replicate previous work with 

Western and East Asian adults which showed that Western adults were more inclined to reject 

contradiction than East Asian adults (Nisbett et al., 2001; Peng & Nisbett, 1999). One key 

difference between previous and current work is that Peng and Nisbett (1999) examined 

contradiction in the domain of opinions and social conflicts, whereas the current work examined 

contradiction in the domain of labeling and emotions (for children). It is possible that Western 

and East Asian children might indeed differ—in a similar way as reported in Peng and Nisbett 

(1999)—in their reaction to contradictory opinions or social conflicts. This is a hypothesis worth 

investigating in future research. The inconsistency in previous and current work highlights once 

again the domain specificity of children’s reactions to contradiction. As a result, findings on 

cultural differences should be generalized with caution.  
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Chapter 4 

Finding connections: Does analogical reasoning help children solve tool-innovation problems? 

As discussed in the Chapter 1, one fundamental difference between Western and East 

Asian cultures is a central assumption about the world, specifically whether the world consists of 

a myriad, separate entities, or alternatively is an interconnected, inseparable whole. Based on 

analyses of the intellectual traditions and research on the psychology of contemporary adults, 

Nisbett et al. (2001) argued that the former assumption—which is what they called an analytic 

orientation—is characteristic of Western thought and in contrast, the latter—which is what they 

called a holistic orientation— is characteristic of East Asian thought. They also argued that these 

assumptions or orientations have important implications for attention and reasoning. Specifically, 

an analytically orientated person tends to perceive entities as detached from their contexts and 

relations, attend to the traits of entities, and reason about entities based on trait information. In 

contrast, a holistically oriented person tends to perceive entities as inseparable from their 

contexts and relations, attend to the contexts and relations among entities, and reason about 

entities based on contextual and relational information.  

Cultural Variations in Attention to Focal Objects versus Contexts and Relations 

Adults’ Attention to Focal Objects versus Contexts and Relations. This proposal 

(Nisbett et al., 2001) has been supported by findings showing that, when viewing scenes, 

Western adults are more inclined to attend to individual objects, especially focal objects, whereas 

East Asian adults are more inclined to attend to the context and the relations between objects 

(Chua et al., 2005; Kitayama et al., 2003; Masuda & Nisbett, 2001; Nisbett & Miyamoto, 2005). 

For example, in one study (Masuda & Nisbett, 2001), American and Japanese adults watched a 

video of a fish tank with both focal objects (salient, swimming fish) and background details (e.g., 
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plants and rocks in the background) and were asked to recall what they saw. The results showed 

that Japanese participants reported more information about the background and the relationships 

between objects as compared to American participants. In a similar study (Chua, Boland, & 

Nisbett, 2005), American and Chinese adults viewed pictures of focal objects against complex 

backgrounds while being monitored for their eye movement. The pattern of eye movement 

confirmed Masuda and Nisbett’s (2001) behavioral findings and showed that American 

participants focused longer on the focal objects than the contexts, whereas Chinese participants 

focused for a similar amount of time on the focal objects and the contexts. These findings 

suggest the Western adults tend to pay attention to focal objects whereas East Asian adults tend 

to pay as much if not more attention to the contexts. 

Along similar lines, Kitayama et al. (2003) showed that this difference also applies to 

attending to the focal object versus relations between the object and its context. In their study, 

American and Japanese adults were first presented with a square frame with a vertical line inside 

of the square. They were then presented with a second square of a different size from the first 

square and were asked to draw a line that either had the same absolute length as the line in the 

first square (the absolute task) or was in the same proportion to the second square as the 

proportion of the first line to the first square (the relative task). The absolute task required 

participants to focus on the focal object (i.e., the line) and ignore the context (i.e., the square 

frame), whereas the relative task required participants to see the focal object in relation to the 

context. The results showed that the American participants were more accurate in the absolute 

task than the relative task, whereas the Japanese participants were more accurate in the relative 

task than the absolute task (Kitayama et al., 2003). This suggests that, when presented with the 

first framed-line, American adults paid more attention to the focal line and were therefore more 
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accurate in recalling the exact length of the line, whereas Japanese adults paid more attention to 

the relation between the line and the frame and were therefore more accurate in recalling the 

relative proportion between the two. Together, the research with Western and East Asian adults 

suggest that Western adults tend to pay more attention to focal objects, whereas East Asian 

adults tend to pay more attention to the contexts as well as the relations.  

Children’s Attention to Focal Objects versus Contexts and Relations. Similar 

variation in attention pattern has also been found in Western and East Asian children. Duffy et al. 

(2009) administered the same test as in Kitayama et al. (2003) (or its simpler version for younger 

children) to American and Japanese children aged 4 to 13 years. The results showed that 6- to 

13-year-olds exhibited the same performance pattern as adults in these two cultures: American 6- 

to 13-year-olds performed better in the absolute task than in the relative task, whereas Japanese 

6- to 13-year-olds performed better in the relative task than in the absolute task. No cultural 

difference was found, however, among the 4- and 5-year-olds: both American and Japanese 4- to 

5-year-olds performed better in the relative task than in the absolute task (Duffy et al., 2009).  

Similar results were reported by Imada et al. (2013) with 4- to 9-year-old American and 

Japanese children. Imada et al. (2013) found that Japanese children were more sensitive to the 

context than American children and that this cultural difference emerged by 6- to 7-years and 

reached the level reported in adults by 8- to 9-years. However, no systematic difference was 

found between American and Japanese 4- to 5-year-olds (Imada et al., 2013). These findings 

suggest that cultural variations in attending to focal objects versus contexts and relations emerge 

by the age of 6, but not before.  

However, the findings of Chen and Harris (n.d.) suggest that this cultural variation 

emerges even earlier than the age of 6. In their study, 3- to 6-year-old American and Chinese 
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children viewed target pictures, each depicting a focal bird against a natural background. Two 

minutes after viewing the target pictures, children completed a recognition task, in which the 

originally presented target picture was now paired with either a bird-change picture (which 

depicted the focal bird in the target picture against a new background) or a background-change 

picture (which depicted a new focal bird against the background in the target picture). Children 

were assessed on the accuracy of recognizing the target picture in the bird-change condition (i.e., 

the target picture was paired with a bird-change picture) and in the background-change condition 

(i.e., the target picture was paired with a background-change picture). The results showed that 

American children were more accurate in the bird-change condition than Chinese children, 

suggesting that American children paid more attention to the focal bird than Chinese children; 

Chinese children were more accurate in the background-change condition than American 

children, suggesting that Chinese children paid more attention to the background than American 

children. Taken together, these findings suggest that, when viewing scenes, Western adults and 

children tend to attend to focal objects, whereas East Asian adults and children tend to attend to 

contexts and relations, and that this cultural difference emerges in early childhood, likely by age 

4.  

Cultural Variations in Analogical Reasoning 

 Adults’ Analogical Reasoning. Perceiving the world as consisting of separate entities 

versus an interconnected whole also contributes to a person’s reasoning style, i.e., reasoning 

based on information about entities versus information about contexts and relations. Previous 

research has shown that Western adults tend to base their reasoning on information about object 

characteristics, whereas East Asian adults tend to base their reasoning on information about 

relations. For example, in one study (Ji et al., 2004), American and Chinese adults were 
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presented with three words (e.g., monkey, panda, and banana) and asked which two of the three 

words were closely related. There were two plausible responses: a category-based response (by 

grouping the two entities that shared the most characteristics, e.g., monkey and panda) and a 

relation-based response (by grouping the two entities that have a direct relationship, e.g., monkey 

and banana). The findings showed that American participants made more category-based 

responses than relation-based responses, whereas Chinese participants made more relation-based 

responses than category-based responses (Ji et al., 2004). Thus, it is possible that East Asian 

adults tend to highlight relations whereas Western adults tend to highlight individual entities. 

 Given the emphasis on relations and interconnectedness in East Asian cultures and the 

emphasis on individual entities and independence in Western cultures, it is possible that 

analogical reasoning—the reasoning ability enabling the identification of abstract, relational 

similarities across perceptually different contexts (Gentner & Maravilla, 2018)—is different 

across these cultures. Indeed, by examining the use of analogies in philosophical, theological, 

and political reasoning in Ancient Greece and China, Lloyd (2015) argued that, although 

analogies were used in both cultures, the validity of using analogical reasoning to pursue truth 

(as opposed to for literary or rhetorical purposes) was viewed differently. Specifically, Ancient 

Greek scholars (such as Plato and Aristotle) tended to view analogies as a source of deception 

and fallacy and sought to establish a system of reasoning that excludes analogies—through 

definitions, axioms, and deductive reasoning. In contrast, Ancient Chinese scholars embraced 

analogies without showing the level of concern expressed by their Greek contemporaries (Lloyd, 

2015). This argument is consistent with the argument of Nisbett et al. (2001) that Western 

cultures tend to emphasize identity and independence—hence viewing entities as distinct and 

similarities as deceptive, whereas East Asian cultures tend to emphasize change and 
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interconnectedness—hence highlighting relations and similarities. However, it is unknown 

whether Western and East Asian adults differ in their analogical skills because no study has 

empirically examined this question. 

 Children’s Analogical Reasoning. Despite the Ancient Greeks’ warning against 

analogies and the danger of overgeneralization, analogical reasoning plays a crucial role in 

children’s cognitive development, because it accelerates children’s learning by enabling them to 

transfer knowledge from a familiar domain to an unfamiliar domain (Gentner & Hoyos, 2017). 

Analogical reasoning also helps children to transition from having mostly concrete 

representations about individual objects in early childhood to having more abstract 

representations about relations (Gentner & Hoyos, 2017; Gentner & Toupin, 1986). The 

development of analogical reasoning is relatively protracted—it begins in infancy (Chen, 

Sanchez, & Campbell, 1997) and reaches adult-level in adolescence (Richland, Morrison, & 

Holyoak, 2006) 

 One study by Christie and Gentner (2010) demonstrates young children’s tendency to 

form concrete as opposed to relational representations and the benefit of analogical reasoning in 

helping children form relational representations. In their study, 3- and 4-year-old children were 

presented with a picture which depicted animals in a certain spatial arrangement (e.g., a black 

dog directly above a white dog) and the experimenter labeled the picture with a novel word (e.g., 

“this is a jiggy”). Next, children were assigned to either the solo or the comparison condition. In 

the solo condition, children directly proceeded to the next phase, having only viewing one 

picture. In the comparison condition, children viewed an additional picture which depicted 

different animals in the same spatial arrangement (e.g., a black cat directly above a white cat) 

which was labeled with the same novel word (e.g., “jiggy”). They were also invited to think 
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about how the two pictures were similar. Finally, children were presented with two new pictures, 

one contained the same spatial relation but different objects as the first picture (e.g., a black bird 

directly above a white bird) and the other contained a different spatial relation but a same object 

as the first picture (e.g., a black dog diagonally above a black cat), and asked which one should 

be labeled with the same novel word as the first picture (“which of these two is a jiggy”). The 

results showed that in the solo condition, the majority of children (86% across children and trials; 

no age difference between 3- and 4-year-olds) chose the pictures matched with respect to objects. 

In contrast, about half of children (60% across children and trials) in the comparison condition 

chose the pictures matched with respect to relations, although this response was not above 

chance. These results suggest that preschoolers spontaneously attend to perceptual similarities in 

objects as opposed to abstract similarities in relations, but they can be prompted to attend more 

to relational similarities with an analogy training (Christie & Gentner, 2010). 

 Consistent with the cultural differences in children’s attention to individual objects versus 

relations between objects as well as in broad attitudes toward analogies in the intellectual 

traditions, Chinese preschoolers have been found to outperform their American peers in 

analogical reasoning tasks (Richland et al., 2010). In the study by Richland et al. (2010), Chinese 

and American 3- and 4-year-olds were presented with a picture which depicted a relation 

between entities (e.g., a boy reaches for a cookie). Children were then shown a new picture 

depicting the same relation between different entities (e.g., a dog reaches for a bone). Children 

were then asked to indicate which entity in the new picture was similar to one of the entities 

(e.g., the boy) in the first picture. The results showed that children in both cultures performed at 

a similar level. However, in a more complex version of the task, in which each picture depicted 

two relations between three entities (e.g., a mother reaches for a boy, who reaches for a cookie; a 
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man reaches for a dog, who reaches for a bone), Chinese children outperformed American 

children (Richland et al., 2010). Although it is unknown whether adults in Western and East 

Asian cultures differ in their analogical reasoning skills, the above results suggest that, as 

compared to Western children, East Asian children may develop more advanced analogical 

reasoning skills at a faster rate.  

Potential Cultural Variation in Children’s Tool Innovation 

Analogical Reasoning and Problem Solving. As mentioned earlier, analogical 

reasoning helps children transfer knowledge from familiar to unfamiliar domains, and this is the 

case in the problem-solving context. Adults in the U.S. and China have been shown to recall 

problem-solving stories learned in childhood and transfer the solutions to new, analogous 

problems (Chen, Mo, & Honomichl, 2004). Similarly, children have been shown to transfer the 

solutions they have learned to new problems (Brown & Kane, 1988; Chen & Daehler, 1989). In 

the study of Chen and Daehler (1989), children heard two problem-solving stories each with a 

very similar structure and reflected on similarities across the two stories (as an analogical 

reasoning exercise). For example, in one story, a bird tries to drink water from a bottle, but the 

water is too low to reach. As a solution, the bird throws pebbles into the bottle to raise the water 

level. In the other story, the protagonist tries to get a ball from a hole, but the hole is too deep. As 

a solution, the protagonist pours water into the hole so that the ball floats to the surface. These 

two stories were similar in that both solutions involved adding something to raise the water level. 

After the analogical reasoning exercise, children attempted to solve a new but similar problem, 

which required them to pour water into a cylinder to retrieve a bead. It was found that children 

who went through the analogical reasoning exercise did better on the new problem than those 

who did not go through the exercise (Chen & Daehler, 1989). 
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However, the analogical reasoning exercise in Chen and Daehler (1989) was not always 

helpful. When the new problem required a solution different from the two stories, children who 

went through the analogical reasoning exercise performed worse than those who did not (Chen & 

Daehler, 1989). The mixed results suggest that transferring a solution that was useful in previous 

tasks and yet irrelevant in the current task may create a barrier for solving the current task, as 

children have to inhibit the desire to try the previously-useful solution over and over again if they 

are to discover the appropriate solution for the current task. 

Because previous studies asked children to make analogies between problems with very 

similar structures and solutions, it is not known whether children are able to find similarities 

between problem-solving stories that are only remotely similar (specifically stories with different 

solutions) and whether this type of reasoning exercise helps children solve new tool innovation 

problems. Gentner and Hoyos (2017) noted the paradox in whether children can learn from 

different (as opposed to similar) situations. They argued that, on the one hand, the more different 

the two situations, the more abstractly children might reason; on the other hand, however, given 

children’s focus on perceptual similarities as discussed earlier, the more different the situations, 

the more difficult it will be for children to make an analogy and benefit from it.  

There is likely to be a difference between American and Chinese children in finding 

analogies between stories that are only remotely similar. As discussed earlier, Chinese children 

have been found to outperform their American peers at complex analogical reasoning tasks 

(Richland et al., 2010); Chinese children and adults tend to focus more on relations instead of 

individual objects than their American counterparts (Nisbett & Miyamoto, 2005). A study with 

Korean and American adults also shows that Koreans found more information to be causally 

relevant when explaining a person’s behavior than Americans did (Choi, Dalal, Kim-Prieto, & 
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Park, 2003), suggesting that Korean adults may be more likely to make analogies between 

seemingly different information as compared to American adults. It is therefore possible that 

Chinese children are more likely than their American peers to perceive similarities between 

stories that are only remotely similar and to perform better in a subsequent problem-solving task. 

 Tool Innovation Problems. One particular type of problem-solving tasks—tool 

innovation problems—has generated puzzling findings, notably because of children’s robustly 

poor performance on these problems (e.g., Beck, Apperly, Chappell, Guthrie, & Cutting, 2011; 

Beck, Cutting, Apperly, Demery, Lliffe, Rishi, & Chappell, 2014; Beck et al., 2016; Hanus, 

Mendes, Tennie, & Call, 2011; Nielsen, 2013; Nielsen, Tomaselli, Mushin, & Whiten, 2014). 

Tool innovation problems require children to modify a tool or use a tool in a novel way, instead 

of using a ready-made tool, in order to solve a problem. For example, one problem (the hook 

problem) requires children to fashion a straight tool, such as a pipe-cleaner, into a hook in order 

to retrieve an otherwise unreachable object (Beck, Apperly, Chappell, Guthrie, & Cutting, 2011). 

Another problem (the floating object problem) requires children to transfer water from a beaker 

to a vertical cylinder in order to make an object in the cylinder float to the top (Hanus et al., 

2011). These problems have repeatedly proven difficult for children, especially before the age of 

8; for example, in the hook task in Beck, Apperly, Chappell, Guthrie, and Cutting (2011) and in 

the floating object task in Hanus et al. (2011), very few or no 4-year-olds completed the 

problems, and although older children performed better, only around 60% (in the hook task) and 

40% (in the floating object task) of 8-year-olds completed the problems. This difficulty has been 

replicated with Western children (Beck et al., 2014; Beck et al., 2016), Turkish children (Gönül, 

Takmaz, Hohenberger, & Corballis, 2018), and children from indigenous communities (Neldner, 
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Mushin, & Nielsen, 2017; Neldner, Redshaw, Murphy, Tomaselli, Davis, Dixson, & Nielsen, 

2019; Nielsen et al. 2014). 

 Researchers have struggled to identify the cause of this difficulty (even though 

identifying the cause might shed light on what would serve as a helpful intervention). First, the 

difficulty is unlikely to be due to children’s inability to manipulate the tools in the required 

fashion, because after watching an adult’s demonstration of the solution, most children easily 

copied the solution and completed the problem in both the hook task (Beck, Apperly, Chappell, 

Guthrie, & Cutting, 2011) and the floating object task (Nielsen, 2013). The difficulty is also not 

due to children’s inability to select the right tool, because when presented with an appropriate 

tool (a pipe-cleaner made into a hook) and an inappropriate tool (a straight pipe-cleaner) in the 

hook task, most children correctly selected the appropriate hooked tool to completed the problem 

(Beck, Apperly, Chappell, Guthrie, & Cutting, 2011). Again, this difficulty is not due to 

children’s unfamiliarity with the properties of the tools (e.g., a pipe-cleaner is pliable), because 

doing a warm-up exercise in which children wrapped a straight pipe-cleaner around a pen did not 

improve their performance in the subsequent hook task (Beck, Apperly, Chappell, Guthrie, & 

Cutting, 2011). In addition, the difficulty is unlikely to be due to social factors, such as the lack 

of permission to modify the tools (Chappell, Cutting, Apperly, & Beck, 2013). Lastly, individual 

differences in executive functions and divergent thinking have been found to be unrelated to 

children’s performance on the hook problem (Beck et al., 2016). 

One explanation for children’s robustly poor performance on tool innovation tasks is that 

these problems are “ill-structured” in the sense that, despite clearly-defined starting states and 

goals, the required solutions are unclear (Chappell et al., 2013; Cutting, Apperly, Chappell, & 

Beck, 2014). This explanation is supported by the evidence suggesting that children’s difficulty 
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mainly resides in thinking of the required solution, as opposed to executing the solution. Whalley 

and Beck (2017) suggested that analogical reasoning may improve children’s performance on 

these problems. Indeed, if children can connect the tool innovation problems with previously 

encountered problems with similar solutions (e.g., in situations where a hook is used to retrieve 

an object, or where water is used to provide buoyancy), they may be able to transfer the solutions 

in previous problems to the tool innovation problems at hand. However, little research has 

examined the connection between analogical reasoning and tool innovation, or tool innovation 

between Western and Eastern cultures. Given the potential cross-cultural differences in 

children’s analogical reasoning and the potential role of analogical reasoning in children’s tool 

innovation, Western and East Asian children may differ in their performance on tool innovation 

tasks.  

Overview of Task 4A, Task 4B, and Task 4C 

This chapter is aimed at addressing these open questions by examining children’s 

attention to focal objects versus contexts as well as children’s analogical reasoning and tool 

innovation in the contexts of two tasks. In line with the proposals in Chapter 1, four 

hypotheses—a development hypothesis, a culture hypothesis, a development-culture interaction 

hypothesis, and an invariance hypothesis—are examined in this chapter. The development 

hypothesis predicts similar developmental trajectories between children in the U.S. and China in 

terms of attention, making analogies, and solving tool innovation problems. The culture 

hypothesis predicts cultural differences in the above domains across ages. The development-

culture interaction hypothesis predicts that greater cultural differences would be found among 

older children than younger children in these domains. The invariance hypothesis predicts that 

children across ages and cultures would perform similarly in these domains. 
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Task 4A examined children’s attention to the focal object versus the context by 

employing the paradigm created by Chen and Harris (n. d.) as described above. It was 

hypothesized that the results would support the culture hypothesis and replicate Chen and 

Harris’s findings that, across ages, American children were more accurate in detecting changes 

in the focal objects than Chinese children and that Chinese children were more accurate in 

detecting changes in the backgrounds than American children. 

Task 4B examined children’s tool innovation in the hook task (Beck, Apperly, Chappell, 

Guthrie, & Cutting, 2011) and the floating object task (Hanus et al., 2011). Children attempted 

one of these tasks in the pretest and the other in the posttest with order counterbalanced across 

participants. Between the pretest and the posttest, children received a training for analogical 

reasoning in which they were required to identify abstract similarities between two different (as 

opposed to similar) problem-solving stories. It was hypothesized that the training for analogical 

reasoning would improve children’s performance in the posttest. In addition, if the development 

hypothesis were true, then, in both cultures, older children would outperform younger children at 

making analogies in the analogical reasoning training and on the tool innovation tasks. If the 

culture hypothesis were true, then, across ages, Chinese children would outperform American 

children at making analogies as well as on the tool innovation tasks. If the development-culture 

interaction hypothesis were true, then greater cultural differences in making analogies and tool 

innovation would be found among older children than younger children. If the invariance 

hypothesis were true, then children across ages and cultures would perform similarly on these 

tasks. 

In addition, Task 4C examined the attitudes of American and Chinese adults (mostly 

parents of the participating children) toward parts versus the whole, measured with an adapted 
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version of the Locus of Attention Subscale and the Causality Subscale in the Analysis-Holism 

Scale (Choi et al., 2007). It was hypothesized that the results would replicate previous findings 

(Choi et al., 2007; Nisbett et al., 2001) that American adults would value parts more than 

Chinese adults and that Chinese adults would value the whole more than American adults. 

Task 4A: Children’s Attention to Focal Objects versus Contexts 

Method 

 Participants. The same group of participants from Task 2A participated in this study. 

Demographic information is displayed in Table 2.2. Responses from one American child were 

not recorded due to experimenter error. The final sample consisted of 59 American children and 

98 Chinese children. 

 Materials. Based on the design by Chen and Harris (n. d.), stimuli for children were 

pictures of a focal bird against a natural background created with Adobe Photoshop. Eight target 

pictures were created (see Fig. 4.1a for an example), each with a unique bird against a unique 

natural background. For each target picture, two change pictures were created: a background-

change picture (e.g., Fig. 4.1b) in which the background was changed to that in another target 

picture while the focal bird remained unchanged and a bird-change picture (e.g., Fig. 4.1c) in 

which the focal bird was changed to that in another target picture while the background remained 

unchanged. All stimuli were displayed on a laptop computer.  

 Procedure. Each child was interviewed by the experimenter in a quiet room in their 

school in three consecutive phases: presentation, delay, and recognition as in Chen and Harris (n. 

d.).  
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 Presentation. After a few familiarization questions, the experimenter introduced the task 

as follows: “Let me show you some nice pictures. Look!” The experimenter then presented the 

eight target pictures one by one, each for 5 seconds with a 1-second interval between pictures, on 

a computer screen in front of the child. Fig. 4.1a is an example of a screenshot during the 

presentation. There were two predetermined random orders for presenting the eight target 

pictures. Each child was randomly assigned to one of the two orders.  

 Delay. After the presentation phase, children participated in an unrelated task in which 

they heard a series of short stories and answered questions for about 7 minutes (M = 413.41 sec, 

SD = 81.60). Although all children completed the same task, the duration of the task varied 

because some children spontaneously offered verbose justifications for their responses. 

Regression analyses were performed to examine whether the duration of the delay affected 

children’s accuracy of recall and no significant effect was found.  

Recognition. After the delay, the experimenter said to the participant, “Remember I 

showed you some pictures before? Now I’m going to show you pairs of pictures. In each pair, 

one of them is a picture you saw before; the other is a new picture that you didn’t see before. I 

want you to tell me which one you saw before.”  

The experimenter then presented eight pairs of pictures, one pair at a time, on the 

computer screen. In each pair, one of them was the target picture; the other was either a 

background-change (see Fig. 4.1b for an example) or a bird-change (see Fig. 4.1c for an 

example) picture for the target picture; the two pictures were presented side by side. Each pair 

remained on the screen until the child selected one of them as the picture he or she had seen 

before. For each participant, four of the target pictures were randomly selected to be paired with 

background-change pictures (background-change trials) while the remaining four target pictures 
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were paired with bird-change pictures (bird-change trials); among the four pairs with 

background-change pictures, two of them were randomly selected to present the target picture on 

the left while the remaining two pairs presented the target picture on the right; the same was true 

for the four pairs with bird-change pictures; the pairs were presented in a random order.   

 

4.1a. A sample target picture in the presentation phase.
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4.1b. A sample background-change trial in the recognition phase.  

 

4.1c. A sample bird-change trial in the recognition phase. 

Figure 4.1. Examples of stimuli in the presentation phase and the recognition phase in Task 4A. 

4.1a is a screenshot of a target picture shown in the presentation phase. 4.1b is a screenshot of a 

background-change trial in the recognition phase, in which the target picture in 4.1a is paired 

with a background-change picture. 4.1c is a screenshot of a bird-change trial in the recognition 

phase, in which the target picture in 4.1a is paired with a bird-change picture. 

Results 

 Children gave eight responses in the recognition phase, four of which were in the bird-

change condition and four were in the background-change condition. Children’s responses were 

scored for the proportion of accurate responses in each condition. Children’s accuracy rates (Fig. 

4.2) in both conditions and cultures were above the chance level of .5 (ps < .001).  
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Figure 4.2. Children’s mean accuracy rate in the bird-change condition and the background-

change condition by culture.  

 A mixed-effects linear regression was conducted to examine children’s accuracy rates 

(from 0 to 1) by age (in months), culture (U.S. or China), condition (bird-change or background-

change), and duration of delay (in seconds), with participant ID as a random effect. All the 

possible interactions (age by culture, age by condition, culture by condition, and age by culture 

by condition) were examined in preliminary analyses and none of them was significant. As 

shown in Table 4.1, there were significant main effects of age and culture, indicating that older 

children were more accurate than younger children, and that Chinese children were more 

accurate than American children, when controlling for condition and the duration of delay.    
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Table 4.1 

Results of mixed-effects linear regression examining children’s recall accuracy by age, culture, 

condition, and duration of delay (n = 157) 

 𝛽 (SE) 

Age .01 (.00)*** 

Culture .07 (.03)* 

Condition .01 (.02) 

Duration of delay .00 (.00) 

Constant .29 (.12)* 

𝜒2 5.82** 

Note. Reference categories for culture and condition were U.S. and the background-change 

condition. 

*p < .05, **p < .01. ***p < .001. 

Discussion 

 In this task, children were presented with a series of target pictures, each depicting a focal 

bird against a natural background. After a delay, children were asked to recognize the target 

pictures by differentiating them from a foil with either a change in the background (background-

change condition) or a change in the focal bird (a bird-change condition). As expected, in both 

cultures and condition, older children had higher accuracy rates than younger children, which is 

consistent with the findings of Chen and Harris (n.d.). However, an unexpected main effect of 

culture was found: Chinese children had higher accuracy rates than American children 

irrespective of condition. One explanation for this cultural difference in children’s overall 

performance is that, as compared to their American peers, Chinese children paid more attention, 

had better working memory, or were better at inhibiting the incorrect response. This explanation 

is consistent with the finding of Sabbagh, Xu, Carlson, Moses, and Lee (2006) that Chinese 
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preschoolers outperformed their American peers on all tasks measuring executive functions. 

However, previous studies using similar tasks as the current one did not find Chinese (Chen & 

Harris, n.d.) or Japanese (Duffy et al., 2009) children outperforming their American counterparts 

regardless of condition. Therefore, the current finding may not be generalizable and should be 

interpreted with caution.  

 The most unexpected finding is the lack of interaction between culture and condition: this 

finding did not replicate Chen and Harris’s (n.d.) findings that Chinese children were more 

accurate than American children in the background-change condition and that American children 

were more accurate than Chinese children in the bird-change condition, or the general findings of 

Duffy et al. (2009) that Western children attended more to the focal object and less to the context 

as compared to East Asian children. There is no evidence in this task to suggest that children 

differed across cultures in terms of attending to the focal object versus the context. One possible 

explanation for this unexpected finding is that the task was too difficult for children, especially 

the relatively long delay (as compared to Chen and Harris, n. d.) between the initial presentation 

and the final recognition phases. However, this explanation is implausible because children in 

both cultures performed above chance in both conditions.  

 Another explanation is that both the focal objects and the backgrounds in the stimuli were 

vibrant in color, which might have made the focal objects and the backgrounds similarly salient, 

as opposed to making the focal objects more salient than their backgrounds. This explanation 

suggests that the cultural differences in attention reported in previous studies (e.g., Chen and 

Harris, n.d.; Duffy et al., 2009) may not be generalized to all contexts. Instead, these cultural 

differences may only exist when there is a difference in salience between the focal object and the 

background. To examine this explanation, future research could manipulate the degree of 
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difference in salience between the focal object and the background and test whether cultural 

differences are more pronounced when the difference in salience is larger.     

Task 4B: Children’s Analogical Reasoning and Tool Innovation 

 As discussed in the introduction to this chapter, Task 4B extends Task 4A (examining 

children’s attention to the focal object versus the context) by examining children’s reasoning 

about relations across contexts and asking whether this relational (or analogical) reasoning 

benefits children’s performance on tool innovation tasks.  

Method 

Participants. The same group of participants from Task 2A participated in this study. 

Demographic information is shown in Table 2.2.  

Materials.   

Hook Task Apparatus. The hook task was adopted from Beck et al. (2014). The 

apparatus for the task (Fig. 4.3) included a transparent plastic tube (9-inch tall, 1.6-inch in 

diameter) attached to a 9.5 by 14 square inches cardboard base. A basket containing a sticker was 

at the bottom of the tube. A straight white pipe cleaner (target tool) and a black string (distractor) 

were placed beside the tube. 

Floating Object Task Apparatus. The floating object task was adopted from Hanus et al. 

(2011). The apparatus for the task (Fig. 4.3) included a transparent plastic tube (9-inch tall, 1.6-

inch in diameter) attached to a 9.5 by 14 square inches piece of cardboard. A plastic toy animal 

was at the bottom of the tube. A sticker was at the corner of the cardboard. A transparent water-

filled measuring cup (target tool) and an opaque empty mug (distractor) were positioned beside 

the tube. 
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Figure 4.3. The apparatus used in the hook task (left) and the floating object task (right). 

Analogy Stories. Two problem-solving stories listed below were used in the analogical 

reasoning training phase. The “hungry monkey” story was adopted from Chen and Daehler 

(1989). The “thirsty cat” story was based on the box task in German and Defeyter (2000).  

Hungry monkey. A hungry monkey wants to get a banana outside his cage, but the banana 

is too far away so that he can’t reach it. The monkey gets an idea. He joins two sticks together 

and uses it to reach the banana. Now he can eat the banana.  

Thirsty Cat. A thirsty cat wants to drink some milk, but the milk is on a tall shelf that she 

can’t reach. The cat gets an idea. She turns a bucket upside down and jumps on the bucket to 

reach the milk. Now she can drink the milk. 

Procedure. Each child was interviewed by an experimenter in a quiet room in their 

school in four consecutive phases: familiarization, pretest, analogy, and posttest.  

Familiarization. The experimenter coiled a pipe-cleaner around the length of a pen and 

asked the child to copy her action. She then used a black string to trace an “S” shape printed on a 

card and asked the child to copy her action. She then arranged four sticks into a square and asked 
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the child to copy her action. The procedure in this phase was the same as in Beck et al. (2011) 

and was intended to ensure that the child understood the physical properties of the pipe-cleaner 

and the string. All children successfully copied the experimenter’s actions and many commented 

that the tasks were “easy”. 

Pretest. The child then completed the first tool innovation task. Half of the participants 

were randomly assigned to complete the hook task in the pretest and the floating object task in 

the posttest; the other half completed the two tasks in the reverse order. The apparatuses for both 

tasks were covered with opaque blankets until the experimenter introduced the task.  

The experimenter introduced the hook task as follows: “Look, there is a sticker in the 

basket. If you can get the sticker out, you can keep it. You can use these things (the experimenter 

moved her hand above the pipe-cleaner and the string) to help you.” 

The experimenter introduced the hook task as follows: “Look, an animal fell down the 

tube. If you can help it get out of the tube, you can keep this sticker. You can use these things to 

help you (the experimenter moved her hand above the measuring cup and the mug).” 

The child had two minutes to work on each task. If the child asked the experimenter for 

help—which rarely happened, the experimenter replied, “Maybe you should keep trying.” If the 

child solved the problem within two minutes, the experimenter would say, “Good job!” If the 

child did not solve the problem within two minutes, the experimenter would say, “Hmm, that’s a 

hard one. We can come back to it later.” 

Analogy. After the child completed the pretest task (i.e., either the hook task or the 

floating object task), the experimenter told the child, “Now I’m going to tell you two stories. 

Listen to them carefully because I will ask you to tell them in your own words afterwards.” The 
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experimenter told the two analogy stories in counterbalanced order. To make sure that children 

understood each story, the experimenter inverted a small lidless jar to demonstrate the solution in 

the “thirsty cat” story and joined two sticks together to demonstrate the solution in the “hungry 

monkey” story. After telling each story, the experimenter asked the child to tell the story in his or 

her own words.  

After telling both stories, the experimenter asked the child to judge the similarity between 

the stories by asking, “Are these two stories alike, or are they different?” The experimenter then 

followed up and asked how certain the child was, “Are you very sure, or just a little sure?” 

The experimenter then prompted the child to think about the similarities between the 

stories, “Now I want you to think very hard about how these stories are alike. Can you tell me 

how these two stories are alike?” The child was given a neutral prompt “Anything else?” until he 

or she stopped naming more similarities. 

Posttest. The child then attempted the second tool innovation task for two minutes. After 

the posttest, the experimenter demonstrated the solutions to the tasks that the child did not solve 

at the first attempt. All children succeeded at the tasks after demonstration and received the 

stickers.  

Coding. Participants’ performance on the tool innovation tasks were coded live by the 

experimenter for whether they found the target solution (by bending the pipe-cleaner to make a 

hook in the hook task or by adding water to the tube in the floating object task) and whether they 

successfully completed the problem (by retrieving the basket or the animal). 

Children’s responses to the question “Can you tell me how the two stories were alike?” 

was transcribed verbatim and coded in the original language. Two raters proficient in English 
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and Chinese coded 24% of the data independently. High interrater reliability was achieved for all 

the codings (Cohen’s ks > .94, ps < .001). Differences were resolved through discussion. The 

two raters then divided the remaining data and completed the coding separately. 

Each child’s response was coded for the types of similarities they mentioned between the 

problem-solving stories. Five types of similarities were identified; they are collectively 

exhaustive (they accounted for all the similarities children mentioned, although some children 

did not mention any similarities) but not mutually exclusive (a child could mention more than 

one type of similarity). For each type, children were coded for whether or not they mentioned 

that type of similarity. The five types are described below.  

Surface. Children’s responses were coded for whether or not they referenced surface 

similarities between the two stories, such as the fact that both protagonists were animals (e.g., 

“They were both animals. They both have two eyes.”) or that both protagonists wanted to 

consume food or drinks (“The cat is thirsty, and the monkey is hungry”). 

Problem. Children’s responses were coded for whether or not they referenced similarities 

in the nature of the problems in the two stories. For example, children might mention the 

difficulty (e.g., “They both wanted to work out these difficult things.”) or the obstacles (e.g., 

“They both couldn’t reach it” “They both wanted something that was far away or high”) in the 

problems. 

Tool. Children’s responses were coded for whether or not they referenced tool use as a 

similarity. For example, a child mentioned, “Because they use things around them to help them 

get to those things.” Some children even mentioned the innovative ways in which protagonists 
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used tools, for example, “they are both improvising things that were close by” and “She flipped 

over the bottle, and he made the stick longer”. 

Idea. Children’s responses were coded for whether or not they mentioned the cognitive 

processes in problem solving. For example, children might mention that the protagonists 

employed their cognitive abilities (e.g., “They both used their wisdom”) or that the protagonists 

came up with ideas (e.g., “They made ideas”).  

Effort. Occasionally, children mentioned solving problems through ways that were 

unrelated to tool-use or cognitive processes, such as making an effort (e.g., “They both worked 

hard to get it.”) or relying on oneself (e.g., “They reached the food by themselves; no one helped 

them”). Children’s responses were coded for whether or not they mentioned this type of 

similarities.   

Results 

 Children’s Analogical Reasoning. Children were asked to judge how similar the two 

problem-solving stories were (different or similar) as well as how sure they were of their 

judgment (very sure or a little sure). Children’s responses were coded as one of four categories: 

very sure of a difference, a little sure of a difference, a little sure of a similarity, and very sure of 

a similarity. Fig. 4.4 displays the percentages of children who gave each type of response by 

culture. Inspection of Fig. 4.4 suggests that as compared to American children, a larger 

proportion of Chinese children were a little sure or very sure of a similarity between the two 

stories.  
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Figure 4.4. Percentages of children who were very sure of a difference, a little sure of a 

difference, a little sure of a similarity, and very sure of a similarity between the two problem-

solving stories by culture.  

 To further examine children’s similarity judgement, a multinomial logistic regression was 

conducted on children’s likelihood of giving each type of judgment (four categories) by age (in 

months) and culture (U.S. or China). The interaction between age and culture was examined in a 

preliminary analysis and was not significant. The results are listed in Table 4.2. The results 

showed that, contrary to expectation based on Fig. 4.4, the effect of culture was not significant. 

Nonetheless, a significant effect of age was found: as compared to younger children, older 

children were more likely to respond that the two problem-solving stories were similar (either a 

little or very sure) versus being very sure that the two stories were different.  
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Table 4.2 

Results of multinomial logistic regression examining children’s likelihood of giving each type of 

similarity judgement to the analogy stories by age and culture (n = 156) 

 𝛽 (SE) 

A little sure of a difference vs. very sure of a difference 

Intercept -.10 (1.34) 

Age .00 (.02) 

Culture -.16 (.55) 

A little sure of a similarity vs. very sure of a difference 

Intercept -4.43 (1.36)** 

Age .05 (.02)** 

Culture .44 (.54) 

Very sure of a similarity vs. very sure of a difference 

Intercept -4.41 (1.17)*** 

Age .06 (.02)*** 

Culture .68 (.46) 

Note. Reference categories for culture is U.S.  

** p < .01, *** p < .001.  

 Recall that after children judged whether the two problem-solving stories were similar or 

different, they were invited to think about the similarities between the stories and name as many 

similarities as they could. Their responses were coded for whether they referenced surface 

similarities (surface), similarities in the nature of the problems (problem), tool use (tool), 

cognitive processes (idea), and making an effort (effort). Out of these five measures, tool use is 

the most interesting and relevant to the current study. This is because surface similarities are 

superficial and irrelevant to problem solving; similarities in the problems and cognitive 

processes, though relevant to problem solving, are explicit and easy to identify—both stories 

contained the exact phrases to describe the problems (i.e., “he/she can’t reach”) and the cognitive 

processes (i.e., “the monkey/cat gets an idea”); similarities in effort were rarely mentioned by 

children. Identifying similarities in tool use is the most relevant to problem solving and requires 
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children to find an implicit, abstract similarity between two perceptually different solutions (i.e., 

“he joins two sticks together” and “she turns the bucket upside down”).  

 

Figure 4.5. Percentage of children identifying each type of similarity between the problem-

solving stories by culture and their previous similarity judgement. 

 Figure 4.5 shows the percentage of children giving each type of response by culture and 

their previous similarity judgement (i.e., whether the two stories were judged similar or 

different). Inspection of Fig. 4.5 suggests that, in both cultures, surface similarities and 

similarities in problems were among the most frequently mentioned types, followed by 

similarities in idea, whereas similarities in effort were the least frequently mentioned type. 

However, there was a marked cultural difference in the percentage of children who mentioned 

similarities in tool use—only 12% of American children and 39% of Chinese children mentioned 

this type of similarity. In addition, the similarities that American children identified differed by 

their previous similarity judgement, such that the closer they were toward being very sure of a 

similarity, the more likely they were to name various types of similarities. However, this was not 

entirely the case for Chinese children, whose likelihood of naming various types of similarities 

was similar across three types of similarity judgment (a little sure a difference, a little sure of a 
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similarity, and very sure of a similarity). Nonetheless, Chinese children who were very sure of a 

difference were less likely to name various types of similarities as compared to Chinese children 

who gave the other three types of similarity judgement—similar to American children.  

 To confirm these observations, a mixed-effects logistic regression was conducted on 

children’s likelihood of mentioned a type of similarity by age (in months), culture (U.S. or 

China), similarity judgement (very sure of a difference, a little sure of a difference, a little sure of 

a similarity, or very sure of a similarity), type of similarity (surface, problem, tool, idea, or 

effort), and the interaction between culture and type, with participant ID as a random effect. 

Contrary to expectation from inspection of Fig. 4.5, no significant interaction was found between 

culture and similarity judgment in preliminary analyses. Preliminary analyses also did not reveal 

significant interactions between age and culture or between age and similarity judgment. These 

interactions were therefore excluded from the final model. 

 The final model (Table 4.3) showed significant main effects of age and similarity 

judgement, as well as a significant interaction between culture and type of similarity. Older 

children were more likely to identify various types of similarities than younger children. 

Consistent with the inspection of Fig. 4.5, as compared to those who were very sure a difference 

between the two stories, children who were only a little sure of a difference or very sure of a 

similarity were more likely to identify various types of similarities. Children in both cultures 

were less likely to identify similarities in effort than surface similarities. American children were 

less likely to identify similarities in tool use than surface similarities, but this was not the case for 

Chinese children, who were more likely to identify similarities in tool use than American 

children. 
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Table 4.3 

Results of mixed-effects logistic regression examining children’s likelihood of identifying a type 

of similarity by age, culture, similarity judgement, type of similarity, and the interaction between 

culture and type of similarity (n = 156) 

  Β 

Age  .04*** 

Culture  -.10 

Similarity judgement A little sure of a difference .72* 

 A little sure of a similarity .50 

 Very sure of a similarity 1.02** 

Type of similarity Problem .17 

 Tool -2.27*** 

 Idea -.45 

 Effort -4.49*** 

Culture x Type of similarity Culture x Problem -.17 

 Culture x Tool 1.88** 

 Culture x Idea .15 

 Culture x Effort 1.58 

Constant  -3.82*** 

Note. Reference categories for culture, similarity judgement, and type of similarity are U.S., very 

sure of a difference, and surface, respectively. 

*p < .05, **p < .01, ***p < .001. 

Tool Innovation Tasks. For each of the two tool innovation tasks, children’s 

performance was first coded for whether or not they found the target solution within 1 minute—

i.e., forming a hook in the hook task and adding water to the tube in the floating object task. 

Second, their performance was coded for whether or not they successfully completed the 

problem within 1 minute—i.e., retrieving the basket in the hook task and retrieving the animal in 

the floating object task.  
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It is important to note that the coding for children’s problem completion does not specify 

whether children used the target solution. This is because, though all children who completed the 

floating object task did so by using the target solution (i.e., pouring water), only 58.33% of 

children (35 out of 60) who completed the hook task used the target solution (i.e., forming a 

hook); the rest (25 out of 60) used a different functional solution—they pressed the basket 

against the wall of the tube with the pipe-cleaner and moved the basket up while maintaining the 

pressure. Thus, these children did not reshape the pipe-cleaner into a hook but relied instead on 

its pre-existing, straight shape. Accordingly, to give extra credit to children who completed the 

hook task by reshaping the pipe-cleaner, children’s performance on the hook target was further 

coded for whether they completed the problem by using the target solution (making a hook) 

within 1 minute.  

Also note that, although children were given 2 minutes for each task in the interview, a 1-

minute time constraint was applied in the analyses because it was the most common criterion 

used in previous studies. Table 4.4 displays the percentages of children who found the target 

solution (by forming a hook or pouring water) in the two tasks, who completed the problem (by 

retrieving the target objects, regardless of solution) in the two tasks, and who completed the 

problem by using the target solution for the hook task within 1 minute by culture.  

In the hook task, there is a large difference in the percentage of children who found the 

target solution as compared to the percentage of children who went on to complete the problem 

with this solution. This is because many children realized that a hook was the required tool 

(some even spontaneously said that they had to make a hook) but they made a hook too big to 

maneuver in the tube. The measurements of the tube likely affected children’s performance, 
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(e.g., Cutting, Apperly, Chappell, and Beck, 2019) and will be discussed in more detail in the 

subsequent section.  

Table 4.4 

Percentages of children who found the target solution and completed the problem in the hook 

task and the floating object task within 1 minute by culture 

ᵃPercentage of children who completed the hook target with either the target solution or an 

alternative solution.  

ᵇPercentage of children who completed the floating object task. All of them did so by using the 

target solution. 

 Logistic regression analyses were conducted to examine the five measures in Table 4.3 

by age (in months), culture (U.S. or China), task order (whether they attempted the hook or the 

floating object task first), analogical reasoning (i.e. children’s responses to the two problem-

solving stories, including their similarity judgement and whether they identified similarities in 

tool use), and the interactions between age and culture, between age and task order, and between 

culture and task order. Task order only had a significant effect on one of the five measures (i.e., 

finding the target solution in the floating object task), and therefore, for the remaining four 

measures, children’s performance was collapsed across task orders. Analogical reasoning and 

Task  U.S.  

(n = 60) 

China  

(n = 98) 

Hook Found target solution 46.67 57.14 

Completed problemᵃ 31.67 41.84 

 

Floating object 

Found target solution + Completed problem 

Found target solution 

16.67 

81.67 

25.51 

90.82 

 Completed problemᵇ 73.33 74.49 
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most interactions (except that between age and culture for two measures) did not have significant 

effects and were excluded from the final models. The final models are listed in Table 4.5. 

 For the hook task, there was a significant main effect of age on the likelihood of children 

finding the target solution: in both cultures, older children were more likely than younger 

children to make the hook. There was a significant interaction between age and culture on the 

likelihood of children completing the problem with any solution as well as completing the 

problem with the target solution. This suggests that, whereas American children did not differ in 

their likelihood of completing this problem across ages, older Chinese children were more likely 

than younger Chinese children to complete this problem (with any solution—target or 

alternative—or with the target solution). In addition, young children in the U.S. were more likely 

to complete this problem than younger children in China, but this culture difference is attenuated 

or not significant among older children.  

 For the floating object task, there was a significant main effect of age for both finding the 

target solution and completing the problem, which suggests that, in both cultures, older children 

were more likely than younger children to find the target solution and to complete the problem. 

There was also a significant main effect of task order on children’s likelihood of finding the 

target solution; children who attempted the floating object task first and the hook target next 

were less likely to find the target solution in the floating object task than those who attempted the 

hook task first and the floating object task next. 
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Table 4.5 

Results of logistic regression examining children’s likelihood of finding the solution and 

completing the problem in the hook task and the floating object task within 1 minute by age and 

culture (n = 158) 

 Hook Task Floating Object Task 

 Finding 

solution 

Completing 

problem 

Finding solution + 

Completing problem 

Finding 

solution 

Completing 

problem 

Constant -4.46*** .02 -2.98* -2.23† -3.25** 

Age .06*** -.01 .02 .07** .06*** 

Culture .37 -4.18* -4.10† .55 -.17 

Floating Firstᵃ    -1.21*  

Age X Culture  .06** .06*   

𝜒2 31.33*** 13.06** 19.00*** 23.07*** 23.98*** 

Pseudo 𝑅2 .14 .06 .11 .19 .13 

Note. Reference category for culture is U.S.  

ᵃWhether children attempted the floating object task first and the hook task second. 

†p < .1, *p < .05, ** p < .01, *** p < .001.  

 Next, performance on the two tasks was compared. Inspection of Table 4.4 suggests that 

children performed better on the floating object task than the hook task. This is confirmed by the 

results of three McNemar tests: children were more likely to find the target solution in the 

floating object task than the hook task (𝜒2 = 45.31, p < .001), they were also more likely to 

complete the floating object task than the hook task with any solution (𝜒2 = 37.78, p < .001) and 

with the target solution (𝜒2 = 69.80, p < .001).  

 To investigate whether there were individual differences among children in their tool 

innovation—i.e., whether children who found the solution or completed the problem on one task 

also did so on the other task, Chi-square tests were conducted to examine the relationships 

between children’s performance on the hook task (i.e., finding the target solution, completing the 



195 

 

problem with any solution, and completing the problem with the target solution) and their 

performance on the floating object task (i.e., finding the target solution and completing the 

problem). Children who found the target solution in the hook task were more likely to find the 

target solution in the floating object task (𝜒2 = 10.12, p < .01) and complete the problem in the 

floating object task (𝜒2 = 6.11, p < .05). No significant relationship was found between 

children’s completion of the hook task (whether with any solution or the target solution) and 

their performance on the floating object task (ps n.s.).  

 Comparing Children’s Performance in the Current Tasks with Previous Studies. As 

discussed in the introduction to this chapter, children performed poorly on the hook and the 

floating object tasks in previous studies. In this section, children’s performance in the current 

tasks is compared with that in previous studies. Children in the current tasks were selected for 

comparison if they fell into the same age range as in previous studies. The criterion for 

completing the tasks was completing the problem by using the target solution (i.e., making a 

hook or adding water to the tube). Give that culture had an effect on children’s performance on 

the hook task but not on the floating object task, results in the two cultures were kept separate for 

the hook task and combined for the floating object task. 

 To compare children’s performance on the hook task, Study 1 in Beck et al. (2014) was 

selected, because the apparatuses in Beck et al. (2014) and the current task were similar in terms 

of the widths of the tubes (1.6 inches) and the available tools (a straight pipe-cleaner and a 

string). One important, but sometimes overlooked factor is that previous studies used tubes of 

varying sizes in the hook task and this might have significantly affected children’s performance. 

For example, Beck, Apperly, Chappell, Guthrie, and Cutting (2011) and Neldner et al. (2007) 

used tubes that were 2-inch in diameter; Beck et al. (2014), Gönül et al. (2018), and Nielsen et al. 
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(2014) used tubes 1.6-inch in diameter; and Cutting et al. (2019) used a tube that had a 1.6-inch 

opening and a wider bottom in Study 1, and a tube that had a uniform 1.6-inch diameter in Study 

2. Cutting et al. (2019) found that the wider bottom of the tube (as compared to a narrower 

bottom) inadvertently made the task easier, because it provided more room for children to 

maneuver the hook inside the tube. Observations in the current task confirmed Cutting et al.’s 

(2019) findings: sometimes children made a hook that could fit inside the tube but could not be 

maneuvered to lift up the handle of the basket. Arguably, a wider tube (e.g., a 2-inch diameter) 

also makes the hook task easier than a narrower tube (e.g., a 1.6-inch diameter).   

 Table 4.6 displays the percentages of children who completed the hook task 

independently within 1 minute in Beck et al. (2014), Study 1 (with British children), and the 

percentages of children who completed the hook task by using the target solution (i.e., forming a 

hook) in the current study. The British 4- to 6-year-olds in Beck et al. (2014) performed better 

than the Chinese children and worse than the U.S. children in the current task. But overall, young 

children’s performance was similarly poor across the three cultures.  

Table 4.6 

Percentage of children who completed the hook task within 1 minute in Beck et al. (2014) and 

the current study 

Age (month) Beck et al. 2014, 

Study 1 

Current task 

 U.K. U.S. China 

52-64 0 13 3 

65-76 16 25 0 

 Table 4.7 compares the percentages of children in each age group who succeeded in 

completing the floating object task in Hanus et al. (2011) with no time constraint and with the 
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percentages of children in each age group in the current task who succeeded within 1 minute.  

Children’s rates of successfully completing the floating object task were strikingly different from 

the findings of Hanus et al. (2011) with German children. In Hanus et al. (2011), 4-, 6-, and 8-

year-olds worked on the same task (i.e., the dry condition in their study, where no water was 

added to the tube before children attempted the task) for as long as they needed (with a 

maximum duration of 8 minutes). Whereas no 4-year-olds in Hanus et al. (2011) completed the 

problem (similarly, in Nielsen (2013), only 6% of 4-year-old Australian children did so), half of 

the 4-year-olds in the current task did so. Furthermore, whereas less than half of 6- and 8-year-

olds in Hanus et al.’s study (2011) completed the problem, more than 80% of 6- and 8-year-olds 

in the current task did so.   

Table 4.7 

Percentages of children who completed the problem in the floating object task in Hanus et al. 

(2011, dry condition, no time limit) and the current study (within 1 minute) 

Age (months) Hanus et al., 2011 

Germany 

Current study 

U.S. and China 

48-54 0 50 

72-78 33 84 

93-98 42 93 

Discussion 

 Children aged 3 to 9 years in the U.S. and China were presented with two previously 

studied tool innovation tasks, notably the hook task and the floating object task (e.g., Beck, 

Apperly, Chappell, Guthrie, & Cutting, 2011; Hanus et al., 2011). Between the two tasks, 

children received a training for analogical reasoning, in which they heard two problem-solving 

stories and were invited to make a similarity judgement and then identify the similarities between 
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the stories. As discussed in the introduction to this chapter, four hypotheses were examined in 

the tool innovation and analogical reasoning tasks, namely the development hypothesis, the 

culture hypothesis, the development-culture interaction hypothesis, and the invariance 

hypothesis. The findings on children’s analogical reasoning support both the development and 

the culture hypotheses, whereas the overall findings on children’s tool innovation support the 

development hypothesis, and to a lesser extent, the development-culture interaction hypothesis. 

 Analogical Reasoning. In the training for analogical reasoning, children heard two 

problem-solving stories, which were different on the surface (with different solutions as opposed 

to similar solutions) but similar on an abstract level (both solutions involved using tools 

innovatively). Based on previous findings that young children tend to focus on surface 

similarities between contexts and gradually grasp abstract similarities with age (Gentner & 

Hoyos, 2017), it was hypothesized that finding similarities in the problem-solving stories in the 

current task would be more difficult for younger children and easier for older children—in line 

with the development hypothesis. 

 This hypothesis was confirmed by the findings. When children were asked to judge 

whether the stories were similar or different and whether they were very sure or a little sure of 

their judgement, in both cultures, older children were more likely to respond that the stories were 

similar (either a little or very sure) versus being very sure that the two stories were different, as 

compared to younger children. When children were further invited to contemplate and identify 

the similarities between the stories, older children were again more likely to identify various 

types of similarities than younger children in both cultures. These findings suggest that older 

children were better at going beyond surface differences and identifying abstract similarities as 

compared to young children, which is consistent with previous findings that analogical reasoning 
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improves with age (Gentner & Hoyos, 2017). This developmental transition is found in both 

cultures.   

 However, there is also evidence suggesting that Chinese children were more advanced in 

analogical reasoning than American children, as expected by the culture hypothesis. When asked 

whether the stories were similar or different, a larger proportion (69%) of Chinese children 

judged the two stories to be similar (either a little sure or very sure of this judgement) as 

compared to American children (53%), but this difference was not significant. Nevertheless, 

when asked to identify similarities between the stories, Chinese children were more than three 

times as likely as American children to identify implicit, abstract similarities in tool use, 

although they did not differ in the likelihood of identifying surface or explicit similarities. These 

findings are consistent with the findings of Richland et al. (2010) that, as compared to American 

children, Chinese children performed similarly on simple analogical reasoning tasks, but better 

on complex analogical reasoning tasks. 

 Tool Innovation. Children’s performance on the hook and the floating object tasks was 

similar in each culture. Consistent with previous findings that children’s performance improves 

with age (e.g., Beck, Apperly, Chappell, Guthrie, & Cutting, 2011; Hanus et al., 2011), in both 

cultures, older children were more likely to find the target solution (but not to complete the 

problem) in the hook task, and to find the target solution and to complete problem in the floating 

object task than younger children.  

 Contrary to the expectation that analogical reasoning supports tool innovation as 

discussed in the introduction, children’s performance on the tool innovation tasks was not 

predicted by their responses in the training for analogical reasoning. In fact, the order in which 
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children attempted the tasks did not systematically affect their task performance except for one 

measure: children who attempted the floating object task first and the hook target next were less 

likely to find the target solution in the floating object task than those who attempted the hook 

task first and the floating object task next. 

 Despite the overall cultural similarities, there was an interaction between culture and 

age—thus, providing support for the development-culture interaction hypothesis—in terms of 

the likelihood with which children would complete the hook problem (with any solution—target 

or alternative—or with the target solution). Specifically, younger children in the U.S. were more 

likely to complete this problem than younger children in China, but this culture difference was 

attenuated or not significant among older children. Whereas American children did not differ in 

their likelihood of completing this problem across ages, older Chinese children were more likely 

than younger Chinese children to complete this problem.  

 Few previous studies have compared children’s performance across the hook and the 

floating object tasks, although studies examining each task independently worked with similar 

age groups and reported similar patterns of results—i.e., very few 4-year-olds, less than half of 

6-year-olds, and about half of 8-year-olds can complete the hook or the floating object task. The 

current task was among the first studies to examine children’s performance in both tasks and 

found correlations between children’s performance in both tasks: in both culture, children who 

found the target solution in the hook task were more likely to find the target solution and 

complete the problem in the floating object task. This finding suggests that individual differences 

in tool innovation may be stable across tasks.  
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 Comparing children’s performance across the two tasks also suggests that children in 

both cultures performed better on the floating object task than on the hook task—some children 

even spontaneously commented that the hook task was hard whereas the floating object task was 

easy. In fact, children’s performance on the hook task was consistent with previous studies (e.g., 

Beck et al., 2014), but their performance on the floating object task was strikingly better than 

previously reported (Hanus et al., 2011; Nielsen, 2013). Whereas no 4-year-olds in Hanus et al.’s 

study (2011) completed the floating object task within 8 minutes and only 6% of 4-year-olds in 

Nielsen (2013) completed the task within 1 minute, half of the 4-year-olds in the current task did 

so within 1 minute. In addition, whereas less than half of the 6- and 8-year-olds in Hanus et al.’s 

study (2011) completed the problem within 8 minutes, more than 80% of 6- and 8-year-olds in 

the current task did so within 1 minute. 

 The setup of the floating object task in the current study was very similar to that in Hanus 

et al. (2011) and Nielsen (2013). The most obvious difference among three studies was that 

children were asked to use the water-filled pitcher (the target tool) to water some plants before 

they attempted the task in Hanus et al. (2011) but not in Nielsen (2013) or the current study. The 

differences between the current study and Nielsen (2013) were (1) that the target tool was a 

transparent water-filled measuring cup in the current study and a transparent water-filled bottle 

in Nielsen (2013) and (2) that the distractor(s) was an opaque empty mug in the current study 

and two measuring cups in Nielsen (2013). 

 One explanation for the difference in children’s performance across the three studies is 

that children in Hanus et al. (2011) and Nielsen (2013) might have associated a function with the 

target tool prior to attempting the floating object task, whereas this was less likely to be the case 

in the current study because children do not ordinarily use measuring cups. Children in Hanus et 
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al. (2011) might have thought of the pitcher as a tool for watering plants; and children in Nielsen 

(2013) might have thought of the water bottle as a tool for drinking. Therefore, children in Hanus 

et al. (2011) and Nielsen (2013) had to overcome the barrier of functional fixedness (Duncker, 

1945; German & Barrett, 2005)—the difficulty in realizing that an object known to have a 

certain use could be used in other ways—to recognize that the pitcher or the water bottle could 

also be used to make the object float. In comparison, children in the current study did not have to 

overcome this barrier. Indeed, children in the current study may have benefitted from two 

potentially distinct factors. First, the target tool in the present study may not have suggested any 

alternative function, such as drinking or watering plants; second, children were not invited to use 

the target tool in a way that would remind them of such alternative functions—unlike the studies 

by Hanus et al. (2011) and by Nielsen (2013). Hence, the solution may have been more readily 

apparent. An obvious but important step in future research would be to systematically compare 

children’s performance in a set-up where the target tool either does or does not have an 

alternative use with which children are familiar.  

Task 4C: Adults’ Attitudes toward Parts versus the Whole 

Method 

 Participants. The same group of participants from Task 2C participated in this task. 

Participants were 42 American and 97 Chinese adults. Demographic information is listed in 

Table 2.10. 

 Materials. A set of four questions (which were part of a larger survey, details discussed 

in Task 2C) was used to measure the extent to which participants perceived the world as 

interconnected versus consisting of separate entities and value the whole versus parts. Higher 
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levels of agreement indicated more favorable attitudes toward the whole versus parts. The 

questions were as follows:  

• Item 4.1: To understand a phenomenon, it is more important to consider the whole 

than its parts. 

• Item 4.2: (reverse-coded): It is more important to pay attention to the details than 

the whole context. 

• Item 4.3: Everything in the universe is interconnected. 

• Item 4.4: (reverse-coded): Some things in the universe are completely separate from 

everything else. 

 These questions were adopted from the Analysis-Holism Scale, in particular the Causality 

Subscale and the Locus of Attention Subscale (Choi et al., 2007) with a few minor modifications 

to simplify the language as well as two major modifications. First, due to the length of the entire 

survey, the adapted scale included two of the six items in the original Causality scale and two of 

the six items in the original Locus of Attention scale; the criterion for selection was to select the 

items with the highest factor loadings in the two scales. Second, all the items in the original 

scales are whole-endorsing statements, with no items endorsing parts; to include both positively- 

and reverse-coded items, the adapted scale changed two items into parts-endorsing statements. 

For example, the item “It is more important to pay attention to the whole than its parts” was 

changed to “It is more important to pay attention to the details than the whole context” in the 

adapted survey.  

 Procedure. Participants completed either a printed version or an online version of a 

survey. The two versions were the same in content. The total time for completion the survey was 

about 5 minutes. 
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Results 

 Reliability across the four items on adults’ attitudes toward change (Item 4.1, Item 4.2 

reverse-coded, Item 4.3, and Item 4.4 reverse-coded) was low (α = .23). Only one significant 

correlation was found: participants’ responses to Item 4.3 was significantly positively correlated 

with their responses (reverse-coded) to Item 4.4: r = .32, p < .001, suggesting that participants 

who agreed more to Item 4.3 (“Everything in the universe is interconnected”) tended to agree 

less to Item 4.4 (“Some things in the universe are completely separate from everything else”). 

Therefore, the four items were examined separately. Means and standard deviations of 

participants’ responses on each item are listed in Table 4.8. Higher levels of agreement indicated 

higher levels of endorsement of the whole versus parts. One-sample t-tests were conducted to 

compare participants’ responses to the baseline of 4 (neither agree nor disagree). 

Table 4.8 

Adults’ average endorsement of the whole versus parts by culture 

 U.S. (n = 42) China (n = 96) ᵃ 

Item 4.1  4.24 (1.62) 5.51 (1.17)*** 

Item 4.2 (reverse-coded) 4.55 (1.19)** 4.41 (1.23)** 

Item 4.3  5.46 (.95)*** 5.76 (.94)*** 

Item 4.4 (reverse-coded) 4.74 (1.34)*** 4.91 (1.49)*** 

Note. Standard deviations are listed in parentheses. Scores range from 1 (strong rejection of 

change) to 7 (strong agreement to change).  

ᵃ n = 97 or Items 4.4. 

Asterisks indicate significant differences from the baseline (neither agree nor disagree) of 4. 

**p < .01., ***p < .001.  
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 Based on the results of one-sample t-tests comparing participants’ responses with the 

baseline of 4 (“Neither agree nor disagree”), participants from both cultures tended to disagree 

with statements favoring parts over the whole (Item 4.2 and Item 4.4) and agree with the 

statement emphasizing interconnection (Item 4.3). Chinese participants, but not American 

participants also tended to agree with the other whole-favoring statement (Item 4.1). 

 Four multiple regression analyses were conducted to examine whether culture (U.S. or 

China) and education (associate degree or less, bachelor’s degree, or graduate degree) predicted 

participants’ levels of agreement for these items. The interaction between culture and education 

was examined in preliminary analyses and was not significant. As shown in Table 4.9, 

participants with higher levels of education tended to disagree more with Item 4.2 (“It is more 

important to pay attention to the details than the whole context”); and Chinese participants were 

more likely than American participants to agree with Item 4.1 (“To understand a phenomenon, it 

is more important to consider the whole than its parts”). Items 4.3 and 4.4 were not predicted by 

culture or education. 
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Table 4.9 

Results of multiple regression analyses examining participants’ attitudes toward the whole 

versus parts by culture and education (n = 138) 

 Item 4.1 Item 4.2  

(reverse-coded) 

Item 4.3 Item 4.4  

(reverse-coded)ᵃ 

Culture 1.56*** .11 .26 .28 

Bachelor’s 

degree 

-.05 .79** .06 .15 

Graduate 

degree 
.61† 1.10*** -.05 .35 

Constant  3.84***  3.61*** 5.49*** 4.46*** 

F  11.43*** 4.41**  1.06 .44 

Df  3, 134 3, 134  3, 134 3, 135 

𝑅2 .20 .09  .02 .01 

Note. The reference categories for culture and education are U.S. and associate degree or less.  

ᵃ n = 139 

†p < .1, ** p < .01, *** p < .001.    

Discussion 

 Participants from both cultures tended to disagree with statements favoring parts over the 

whole (Item 2.2 and Item 2.4) and agree with the statement emphasizing interconnection (Item 

2.3). Participants with higher levels of education tended to disagree more with the statement 

emphasizing the importance of details over the whole (Item 4.2). Consistent with previous 

findings (Nisbett & Miyamoto, 2005), Chinese participants were more likely than American 

participants to agree with the statement emphasizing the whole (Item 4.1). However, there was 

no systematic difference between American and Chinese participants’ tendency to endorse parts 

versus the whole.   
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General Discussion 

This chapter set out to examine American and Chinese children’s attention to focal 

objects versus contexts (Task 4A), reasoning about relations across contexts (analogical 

reasoning), and the connection between reasoning and tool innovation (Task 4B). Four 

hypotheses were examined: the development hypothesis which predicted similar developmental 

trajectories in the above domain in both culture, the culture hypothesis which predicted cultural 

differences across ages, the development-culture interaction hypothesis which predicted greater 

cultural differences among older children as compared to younger children, and the invariance 

hypothesis which predicted stable performance across ages and cultures. Adults in each culture 

were examined in terms of their attitudes toward details versus the whole (Task 4C).  

Children’s Attention 

Task 4A examined children’s attention to the focal object versus the background by 

measuring their accuracy rates in detecting changes in the focal objects and in the backgrounds, 

with a paradigm adapted from Chen and Harris (n.d.). As expected and in line with the 

development hypothesis, in both cultures, older children had higher accuracy rates than younger 

children. This developmental pattern is likely associated with the development of executive 

functions, such as attention, working memory, and inhibition of inaccurate responses. However, 

the expected cultural difference as reported in Chen and Harris (n.d.) and Duffy et al. (2009)—

that American children were more accurate than Chinese children in detecting changes in the 

focal object, whereas Chinese children were accurate than American children in detecting 

changes in the background—was not found in this task. Instead, an unexpected cultural 

difference was found: as compared to American children, Chinese children were more accurate 

in detecting changes both in the focal object and in the background. This finding could be related 
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to the previous finding that Chinese children have more advanced executive functions than 

American children (Sabbagh et al., 2006), but since it contradicts previous findings with similar 

tasks (Chen & Harris, n.d.; Duffy et al., 2009), it is may not be generalizable and requires 

replication in future research. 

 One explanation for not finding the expected cultural difference is that both the focal 

objects and the backgrounds in the stimuli in the current task were vibrant in color, which might 

have made the focal objects and the backgrounds similarly salient, as opposed to making the 

focal objects more salient than their backgrounds. This explanation suggests that the cultural 

differences in attention reported in previous studies (e.g., Chen and Harris, n.d.; Duffy et al., 

2009) may not be generalized to all contexts. Instead, these cultural differences may only exist 

when there is a difference in salience between the focal object and the background. To examine 

this explanation, future research could manipulate the degree of difference in salience between 

the focal object and the background and test whether cultural differences are more pronounced 

when the difference in salience is larger.     

Children’s Analogical Reasoning 

 In Task 4B, children attempted two tool innovation tasks and received a training for 

analogical reasoning between the two tasks. It was hypothesized (1) that Chinese children would 

have more advanced analogical reasoning skills than American children, (2) that analogical 

reasoning would support children’s tool innovation (Whalley & Beck, 2017), and (3) that, due to 

(1) and (2), Chinese children would perform better at tool innovation tasks than American 

children. The findings of Task 4B support hypothesis (1), but not (2) or (3). In other words, the 

findings on analogical reasoning provide support for both development and culture hypotheses, 

whereas the findings on tool innovation provide support for the development hypothesis as well 
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as an unexpected interaction between age and culture; there is no evidence suggesting that 

analogical reasoning supports tool innovation.  

 In the training for analogical reasoning, children heard two problem-solving stories which 

were different in the specific solutions but similar in terms of using tools innovatively. It was of 

interest whether children could detect this abstract similarity across the two stories despite 

surface differences. As discussed in the introduction, Gentner and Hoyos (2017) argued that the 

more different the two contexts, the less likely children are to find similarities between them and 

thus benefit from this comparison, but paradoxically, when children do find similarities between 

different contexts, then the more different the contexts, the more abstract children reason and 

thus benefit from this comparison. The findings of Task 4B suggest that, as compared to younger 

children, older children were more likely to judge the two stories as similar as opposed to 

different; when asked to identify the similarities, older children were also more likely to identify 

surface (e.g., both story protagonists were animals) and explicit (i.e., same phrases in the 

narrative of the stories, e.g., both protagonists were described as having trouble reaching an 

object) as well as implicit and abstract (e.g., both story protagonists used tools) similarities. 

These findings are consistent with previous findings that analogical reasoning improves with age 

(Gentner & Hoyos, 2017) and that younger children tend to rely on perceptual information about 

individual objects in reasoning, whereas older children can rely on abstract relational information 

(Gentner & Toupin, 1986).  

 A cultural difference was found in children’s analogical reasoning. As compared to 

American children, a larger proportion of Chinese children judged the two stories as similar 

rather than different, although this cultural difference failed to reach statistical significance. 

When asked to identify the similarities, Chinese children were more likely than American 
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children to identify implicit and abstract similarities, although children did not differ across 

cultures in terms of identifying surface or explicit similarities. This is consistent with previous 

findings by Richland et al. (2010) that Chinese children outperformed American children in 

reasoning about complex relations, but not about simple relations. This suggests that children in 

both cultures have similar basic analogical reasoning skills, but Chinese children are more 

advanced in complex analogical reasoning than American children. 

Children’s Tool Innovation 

 Contrary to expectation, children’s analogical reasoning was not related to their 

performance on tool innovation tasks; children also performed similarly across cultures on tool 

innovation tasks. In both cultures, older children performed better on both tasks (in terms of 

finding the target solution in the hook task as well as finding the target solution and completing 

the problem in the floating object task) than younger children. This is consistent with previous 

studies on the hook task (Beck, Apperly, Chappell, Guthrie, & Cutting, 2011) and the floating 

object task (Hanus et al., 2011), although older children are not always more innovative tool 

users than younger children (German & Defeyter, 2000). For example, functional fixedness—the 

tendency to associate a familiar tool with a single function and the related difficulty in 

identifying additional novel functions—has been found in adults (Duncker, 1945) and older (6- 

and 7-year-old) children but not in younger (5-year-old) children (German & Defeyter, 2000).    

 Unexpectedly, not all children who found the target solution (i.e., making a hook or 

adding water) in the two tasks ended up completing the tasks (i.e., retrieving the object from the 

tube). In the floating object task, 89% of American children and 82% of Chinese children who 

found the target solution completed the problem. In the hook task, only 36% of American 

children and 45% of Chinese children who found the target solution completed the problem with 



211 

 

the target solution. This discrepancy is surprisingly not reported in previous studies, which only 

reported the percentage of children who completed the problem (e.g., Beck, Apperly, Chappell, 

Guthrie, & Cutting, 2011; Beck et al., 2014; Hanus et al., 2011; Nielsen, 2013). It is not clear 

whether this discrepancy was nonexistent (all children who found the target solution completed 

the problem) or not reported in previous studies.  

 Nonetheless, it is striking that some children in the current task found the right solution 

but could not complete the problem. For example, in the hook task, some of those children 

thought out loud and said that they needed to make a hook and then made one that was too big to 

solve the problem. Then, instead of adjusting the size of the hook, these children gave up on this 

solution, as if they had considered it as ineffective. Similarly, although much rarer, in the 

floating object task, some children added a little water to the tube and gave up on the solution. 

This discrepancy between finding the solution and completing the problem was unlikely due to a 

discrepancy between thinking of a solution and executing it (e.g., due to a lack of fine motor 

skills for making a small hook), because previous research showed that children were excellent 

at copying an adult’s demonstration in solving these problems (Beck, Apperly, Chappell, 

Guthrie, & Cutting, 2011; Nielsen, 2013). Instead, this discrepancy was likely due to a difference 

between thinking of an approximate solution (making a hook or adding water is required to solve 

the problem) and thinking of a precise solution (making a hook of a particular size or adding a 

particular amount of water is required to solve the problem). Future research can differentiate 

between the two types of solutions and examine whether there is a developmental shift from 

approximate to precise solution by adjusting the tube widths in the hook task, so that children 

with an approximate solution in mind and those with a precise solution can all complete the task 
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when the tube is wide, but only children with a precise solution in mind can complete the task 

when the tube is narrow. 

 Children in this study performed better on the floating object task than reported in 

previous studies (Hanus et al., 2011; Nielsen, 2013). One possible explanation is that children in 

Hanus et al. (2011) and Nielsen (2013) were likely to associate a common, but task-irrelevant 

function with the target tool prior to attempting the floating object task and therefore had to 

overcome functional fixedness (Duncker, 1945; German & Barrett, 2005) to complete the task. 

In contrast, children in the current study were not likely to associate a function with the target 

tool (a measuring cup) and therefore could complete the floating object task more easily. 

 Although there was no systematic cultural difference in children’s tool innovation, an 

interaction between age and cultural was found in children’s completion of the hook task. 

However, contrary to the prediction of the development-culture interaction hypothesis that 

cultural differences would increase with age, cultural differences in this task were smaller among 

older children than among younger children. Specifically, among younger children, American 

children outperformed Chinese children in completing the hook task, either with the target 

solution or an alternative functional solution. However, this difference was attenuated or not 

significant among older children. In fact, in terms of completing the hook task, Chinese 

children’s performance increased with age whereas American children’s performance was 

similar across ages.  

Adults’ Attitudes toward Parts versus the Whole 

In Task 4C, adults from both cultures completed a questionnaire (adapted from Choi et 

al., 2007) assessing their attitudes toward parts versus the whole. No systematic cultural 
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difference was observed. Adults in both cultures tended to disagree with statements favoring 

parts over the whole ( “It is more important to pay attention to the details than the whole context” 

and “Some things in the universe are completely separate from everything else”) and agree with the 

statement emphasizing interconnection (“Everything in the universe is interconnected”). 

Nevertheless, consistent with previous research (Nisbett & Miyamoto, 2005), Chinese adults 

were more likely than American adults to agree with the statement emphasizing the whole versus 

the parts (“To understand a phenomenon, it is more important to consider the whole than its 

parts”). Based on the pattern of responses on the four items, it is possible that adults in both 

cultures tended to view the world as interconnected as opposed to consisting of separate entities 

and oppose overlooking the whole for the details—in fact, there are similar proverbs in English 

(“can’t see the forest for the trees”) and Chinese (“can’t see a mountain for a leaf blocking the 

eyes”) that warn against this bias. However, the extent to which the whole is valued likely differ 

across cultures. Whereas Chinese adults tended to view the whole as more important than its 

parts, American adults were on average equivocal—they did not show a tendency to value the 

whole more or less than its parts.  

In summary, despite modest, localized cultural differences, the findings in this chapter 

show cross-cultural similarities in both children and adults in terms of their attention to focal 

objects versus the context. The findings also show similar developmental trajectories between 

American and Chinese children: in both cultures, older children were more accurate in 

recognizing previously-viewed pictures, more advanced in analogical reasoning, and more 

successful in solving tool-innovation problems, as compared to younger children.  
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Chapter 5 

American and Chinese Children’s Understanding of Mental Faculties and Functions 

 Understanding the mental states—desires, beliefs, and emotions—of their own and other 

people is crucial for children to adapt to the social world. Children pass multiple milestones in 

developing their mental-state understanding—known as a theory of mind (ToM) (e.g., Harris et 

al., 2005; Pons, Harris, & de Rosnay, 2003; Wellman et al., 2011). Before age 4, children often 

incorrectly attribute their own beliefs to a person holding a different belief. By age 4, many 

children understand that people can have and act upon different beliefs, but they still tend to 

attribute incorrect emotions to people. By age 6, many children understand that emotions are 

guided by beliefs and can make correct attributions of emotions as well as beliefs (Harris et al., 

2005). For example, in one study (Pons, Lawson, Harris, & de Rosnay, 2003), children were 

shown a picture of a rabbit eating a carrot by a bush (depicted by a flap). Children were invited 

to lift the flap to reveal a fox hiding behind the bush and then instructed to put the flap back so 

that the fox stayed out of sight of the rabbit. Children were asked to indicate whether the rabbit 

knew about the hiding fox and what emotion the rabbit felt. Whereas many 4- and 5-year-olds 

correctly indicated that the rabbit did not know about the hiding fox, they still tended to respond 

that the rabbit felt scared, showing a discrepancy between correct belief attribution and correct 

emotion attribution. In contrast, this error was rare among children 6 years or older (Pons et al., 

2003).   

The Role of Language in Mental-State Understanding 

 Despite a general trajectory of ToM development, there are individual differences in 

children’s ToM understanding which are associated with their language skills (Pons et al., 2003). 

In fact, converging evidence suggests that children’s ToM understanding benefits from exposure 
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to mental-states language (Harris et al., 2005). For example, de Rosnay, Pons, Harris, and 

Morrell (2004) found that 4- to 6-year-olds’ ToM understanding was associated with their 

mothers’ use of mental-state utterances (e.g., think, know, want). In addition, Ruffman, Slade, 

and Crowe (2002) found that 3- and 4-year-olds’ own language skills as well as their mothers’ 

use of mental-state utterances at earlier time points both predicted children’s ToM understanding 

at later time points.  

 Harris et al. (2005) argued that mental-state language benefits children’s mental-state 

understanding, because they highlight individual perspectives toward an event or a claim (e.g., a 

person can describe the rabbit-fox story as: “I know that the fox is behind the bush, but the rabbit 

doesn’t know that.”) and by doing so, familiarize the child with diverse beliefs or emotions. 

Another possible way in which mental-state language benefits children’s mental-state 

understanding is by introducing conceptual frames for mapping the invisible world of mental 

states. Hoemann, Xu, and Barrett (2019) argued that words invite children to form conceptual 

categories and to look for similarities across contexts labeled with the same word, in both the 

physical domain (e.g., dogs) and the mental domain (e.g., emotions). By implication, when a 

child hears the same mental-state word used in various contexts, the child is prompted by the 

mental-state word to look for similarities across these contexts and eventually understand the 

mental process associated with this word.  

Linguistic Differences in Describing Mental Faculties 

 Since mental-state language contributes to children’s mental-state understanding, do 

languages that describe mental states differently contribute to different mental-state 

understandings? For example, there is a marked difference between English and Chinese in 

labeling mental faculties. In English, mental faculties are labeled as brain, mind, and heart, 
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whereas in Chinese, mental faculties are labeled as brain and xin—which can be literally 

translated to English as “heart”, but is often used in similar contexts as the English “mind”, and 

as a result, is often translated as “heart-mind” (Yu, 2008). Given the argument of Hoemann et al. 

(2019), it is possible that these lexical differences in labeling mental faculties are associated with 

different ways of categorizing mental states. In this section, I elaborate on this proposal by 

reviewing the mental functions typically associated with each of these mental faculties in each 

language.  

 Mental-Faculty Words in English. English-speaking children are familiar with the 

words brain, mind, and heart as labels for mental faculties (Corriveau, Pasquini, & Harris, 2005; 

Gottfried & Jow, 2003; Johnson & Wellman, 1982). By age 4, children associate the brain with 

cognitive functions; with age, they also associate the brain with a wide range of non-cognitive 

mental functions (Johnson & Wellman, 1982). In one study, Johnson and Wellman (1982, Study 

1) asked kindergartener, 3rd-graders, 5th-graders, and adults whether they needed their brain to 

perform a range of functions. All age groups tended to associate the brain with cognitive 

functions (e.g., thinking, remembering, reading). Adults tended to associate the brain with non-

cognitive functions as well, such as affective (e.g., feeling sad or scared), sensory (e.g., seeing, 

hearing), motor (e.g., walking, kicking), and involuntary (e.g., coughing, sleeping) functions. 

However, the kindergarteners tended to deny that the brain was required for these non-cognitive 

functions, whereas larger proportions of the older children endorsed these associations. These 

findings suggest that, in early childhood, children’s understanding of the brain is limited to 

cognitive functions, but this understanding broadens to a wide range of non-cognitive functions 

with age (Johnson & Wellman, 1982).  
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 English-speaking children tend to associate the mind with a similar, but narrower range 

of mental functions as compared to the brain (Johnson & Wellman, 1982). In another study, 

Johnson and Wellman (1982, Study 2) asked 1st-, 3rd-, 5th-, and 9th-graders whether they could 

perform a range of functions (similar to Johnson & Wellman, 1982, Study 1) if they did not have 

a mind or did not have a brain. The results showed that 1st-graders conceptualized the mind and 

the brain similarly—they tended to associate both mental faculties with cognitive functions, but 

not non-cognitive ones. Older children were more likely to associate the mind with affective 

functions—showing a similar developmental trajectory as the understanding of the brain. 

However, associating the mind with sensory, motor, and involuntary functions remained 

infrequent throughout the ages—unlike the development of the understanding of the brain. These 

findings suggest that children implicate both the brain and the mind in cognitive functions, and 

with age, in affective functions as well, but they confine the mind to purely mental functions 

(cognitive and affective) while expanding the brain to a wide range of bodily functions (sensory, 

motor, and involuntary).  

 This difference in the conceptualizations of the brain and the mind was confirmed by 

Corriveau et al. (2005). In one study, Corriveau et al. (2005, Study 1) analyzed corpus data of 

naturalistic conversations in the homes of 4 English-speaking children (followed from age 2 to 

age 4 or 5) and found that, as compared to the brain, children heard and produced more talk 

about the mind in reference to mental functions. Moreover, when the faculties were in reference 

to mental functions, the brain was usually associated with cognitive functions (e.g., thinking, 

knowing, remembering) and motor or thought control (e.g., inhibiting a behavior), whereas the 

mind was usually associated with cognitive functions and decision making, and occasionally 

with mental stability and dreams. 
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 In another study (Corriveau et al., 2005, Study 2), 5- and 7-year-olds heard stories about 

a magical transformation in either the protagonist’s body or mental faculty (brain or mind), 

which ended with the protagonist having either the same brain/mind but a different body, or the 

same body but a different brain/mind (e.g., the body/brain/mind of a boy was transformed into 

that of a horse). Children were then asked whether the protagonist would have the same or 

different mental states, including knowledge, preference, memory, and name. If children 

associated the brain or the mind with a mental state, then they would predict the mental state to 

remain the same when only the body was transformed and to change when the brain or the mind 

was transformed. The results showed that children tended to associate more mental states with 

the mind than with the brain and that older children tended to associate more mental states with 

both faculties than younger children. For example, 5-year-olds associated the brain only with 

knowledge but the mind with both knowledge and preference; in comparison, 7-year-olds 

associated the brain with knowledge, preference, and memory and the mind with all four mental 

states—knowledge, preference, memory and name (Corriveau et al., 2005). These findings 

suggest that English-speaking children tend to associate the mind with both cognitive and 

affective functions. However, in the talk that children hear and produce, the mind is usually 

associated with cognitive functions (Corriveau et al., 2005, Study 1). It is therefore possible that 

children hold stronger beliefs in the association between the mind and cognitive functions than 

that between the mind and affective functions.  

 English-speaking children tend to associate the heart with affective functions. Gottfried 

and Jow (2003) analyzed the same corpus data as in Corriveau et al. (2005, Study 1) as well as a 

database of children’s storybooks. They found that, although the heart was sometimes referred to 

as a physical organ, it was frequently referred to as a mental faculty, in both the inputs that 
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children received (in the form of conversations and books) and the talk that children produced. 

Moreover, the heart was usually mentioned in reference to affective functions (e.g., feeling 

emotions) and rarely (on only one or two occasions) cognitive functions (e.g., knowing) 

(Gottfried & Jow, 2003). 

 Taken together, the studies with English-speaking children suggest (1) that children’s 

understanding of the brain is limited to cognitive functions in the early years, but gradually 

develops to encompass a wider range of mental and bodily functions; (2) that children’s 

understanding of the mind is limited to cognitive functions in the early years—similar to that of 

the brain, but gradually expands to include affective functions (but not bodily functions); and (3) 

that children’s understanding of the heart is primarily in reference to affective functions.   

 Mental-Faculty Words in Chinese. Compared to the research with English-speaking 

children, little research has examined Chinese-speaking children’s understanding of mental 

faculties or functions. Nonetheless, it is plausible that Chinese children are familiar with mental-

faculty words, namely the brain and the heart-mind. In addition, it is likely that Chinese children 

have similar conceptualizations of the brain as American children, because the brain in Chinese 

and in English have very similar meanings—in both languages, the brain can be interpreted as a 

mental faculty which also has a close connection to the body. On the one hand, Chinese children 

likely hear phrases that interpret the brain as a mental faculty, such as “having a good brain” 

meaning “being smart” or “use your brain” meaning “think hard”. On the other hand, Chinese 

children are likely exposed to interpreting the brain as a bodily organ, because the character for 

brain (脑) has a radical (月) that is often associated with body parts or organs (such as neck脖, 

chest胸, leg腿, foot脚, intestine肠, gall胆). It is possible that Chinese-speaking children 
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would eventually associate the brain with both mental and bodily functions as American children 

do. 

 However, Chinese-speaking children’s understanding of the heart-mind is likely different 

from English-speaking children’s understanding of the heart or the mind. The heart-mind 

literally means the organ of the heart; however, unlike the English heart (which is primarily used 

in reference to affective functions), the heart-mind is frequently used in reference to both 

affective and cognitive functions. For example, Chinese children likely hear phrases that 

associate the heart-mind with affective functions such as “hurt one’s heart-mind伤心” meaning 

“feeling sad” and “opening one’s heart-mind” meaning “feeling happy”; they also likely hear 

phrases that associate the heart-mind with cognitive functions such as “focus one’s heart-mind专

心” meaning “focus one’s attention”, and “a thing on one’s heart-mind心事” meaning a thing on 

one’s mind. In fact, the meaning of heart-mind is likely an amalgam of the English heart and 

mind, and by implication, the functions associated with the heart-mind is likely an amalgam of 

the functions associated with the heart and the mind. In line with this speculation, the character 

for heart-mind (心) also serves as the radical (in the form of 心 or 忄, which do not differ in 

meaning) in characters corresponding to a wide range of mental functions, both affective (e.g., 

emotion 情, sad悲, angry怒, love 恋) and cognitive (e.g., think想, forget忘, remember忆, 

confuse惑).   

 Possible Explanations for Differences in Mental-Faculty Words. This lexical 

difference between English and Chinese may be associated with different understandings of 

mental functions between English- and Chinese-speakers. An English speaker could interpret the 

mind and the heart as representing a dualism between reason and affect; in contrast, a Chinese 
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speaker could interpret the heart-mind as representing a unity or a lesser contrast between reason 

and affect. By implication, as compared to Chinese speakers, English speakers may perceive 

cognitive and affective functions to be more differentiated. 

 This lexical difference may also be associated with broader differences in Western and 

East Asian cultures. As discussed in Chapter 1, viewing the world as consisting of independent, 

and sometimes conflicting, entities is prevalent in Western cultures, whereas viewing the world 

as an interconnected whole where different entities exist in interdependent relations (as opposed 

to conflicting relations) is prevalent in East Asian cultures (Nisbett et al., 2001). By implication, 

cognitive and affective functions can be viewed as more distinct in Western cultures as compared 

to East Asian cultures. In addition, as proposed in Chapter 1, there may be a greater emphasis on 

changing the external world in Western cultures and a greater emphasis on changing the self in 

East Asian cultures. In line with this proposal, the mind in English is likely viewed as a 

specialized, powerful tool for understanding and mastering the external world, and as a result, 

associated primarily with cognitive functions. In contrast, the heart-mind in Chinese is likely 

viewed as a holistic representation of the self, and as a result, associated with a wider range of 

mental functions.  

Relation Between Humans and Nature 

Another angle from which to study children’s understanding of mental faculties and 

functions (besides how similar or different they perceive various functions to be) is to examine 

children’s tendency toward anthropomorphism—the tendency to attribute human-like 

characteristics, especially mental states and functions, to non-human entities (Severson & Lemm, 

2016). It is possible that the independence versus interdependence tendencies in Western and 

East Asian cultures apply to the relation between humans and nature, such that humans and 
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nature are perceived as more distinct (implying a lesser degree of anthropomorphism) in Western 

cultures and more similar (implying a greater degree of anthropomorphism) in East Asian 

cultures. In Chinese texts, non-human entities, such as heaven and earth, are often depicted as 

having a heart-mind; in addition, one should not only exist in harmony with nature, but also 

strive to emulate natural phenomena as role models. For example, the Confucian text the Book of 

Change states, “Heaven is always in motion; thus, a virtuous man relentlessly strives for self-

perfection. … Earth is able to accept and tolerate everything; thus, a virtuous man has the great 

virtue of tolerance.” Similarly, Confucius famously claims, “The benevolent man enjoys the 

mountains; the wise man enjoys the waters.” In addition, the Daoist text Dao De Jing states, 

“Man emulates Earth; Earth emulates Heaven; Heaven emulates Dao; Dao emulates nature.” and 

“The highest virtue is like water; water benefits all things and does not compete with them.” In 

contrast, Western philosophers rarely make these types of claims.  

Very few studies have compared the tendency toward anthropomorphism of Western and 

East Asian adults and children. In one study (Severson, Li, Birch, & Lillard, 2019), White-

Canadian, Asian-Canadian, and Chinese children aged 4 to 6 years as well as adults were asked 

to indicate whether technology (e.g., car, TV), inanimate nature (e.g., mountain, tree), and non-

human animals (e.g., turtle, insect) have intentions (do things on purpose), emotions (feel happy 

or sad), consciousness (know what they are), and mind (think for themselves). The results 

showed that children and adults tended to anthropomorphize animals to a greater extent than 

technological and inanimate natural entities. Moreover, no cultural difference was found among 

the three groups of adults or between Asian-Canadian and Chinese children in 

anthropomorphism. However, Chinese and Asian-Canadian children anthropomorphized both 

animals and technological and natural entities to a greater extent than their White-Canadian 
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counterparts. These findings suggest that Chinese children attribute more mental functions to 

non-human entities than White Canadian children.   

Overview of Task 5A, 5B, 5C, and 5D 

This chapter examines whether the lexical differences between English and Chinese in 

describing mental faculties as well as the broader differences in the intellectual traditions in 

Western and East Asian cultures are associated with differences in understanding mental 

faculties and functions between American and Chinese children and adults. Four overarching 

hypotheses—a development hypothesis, a culture hypothesis, and development-culture 

interaction hypothesis, and an invariance hypothesis as proposed in Chapter 1—were examined 

in Tasks 5A, 5B, and 5C. The development hypothesis suggests that, despite the differences in 

languages and cultural backgrounds, American and Chinese children develop on a similar 

trajectory in terms of understanding mental faculties and functions. If this hypothesis were true, 

then previous findings with Western children (as reviewed above) can be generalized to Chinese 

children. The culture hypothesis suggests that children’s understanding of mental faculties and 

functions is shaped by language and culture. If this hypothesis were true, then across ages, 

children in the U.S. and China would have different understandings of mental faculties and 

functions. The development-culture interaction hypothesis predicts that cultural differences in 

children’s understanding of mental faculties and functions are greater among older children as 

compared to young children. The invariance hypothesis predicts that children across ages and 

cultures have similar understanding of mental faculties and functions. 

To test the assumption that the mental-faculty words in English and Chinese are 

associated with different mental functions, Task 5A examined whether children associate mental-

faculty words with different mental functions across cultures. Children were asked to indicate 
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whether they needed each mental faculty to perform a range of functions. It was hypothesized 

that children’s responses for the brain would support the development hypothesis, such that the 

findings of Johnson and Wellman (1982) on Western children’s conception of the brain would 

apply to children in both cultures. It was also hypothesized that children’s responses for the 

mind, heart, and heart-mind would support the culture hypothesis, such that, across ages, 

American children would tend to associate the mind with cognitive functions and the heart with 

affective functions, whereas Chinese children would tend to associate the heart-mind with both 

cognitive and affective functions. It was also possible that children’s responses for the mind, 

heart, and heart-mind would support the development-culture interaction hypothesis, such that 

cultural differences would be greater among older children than younger children. Yet another 

possibility, although unlikely, is that children’s conceptualizations of mental faculties would be 

stable across ages and cultures—in line with the invariance hypothesis. 

Task 5B examined the implication of having different mental-faculty words for 

categorizing mental functions. In this task, children were presented with four functions: a 

cognitive, an affective, a sensory, and a bodily function, and were asked to sort these functions 

into two categories. The development hypothesis predicts that, in both cultures, children would 

develop on a similar trajectory in terms of categorizing functions. The culture hypothesis 

predicts that, across ages, American children would be less likely than Chinese children to sort 

cognitive and affective functions into the same category. Because cognitive and affective 

functions are associated with different mental faculties in English and the same mental faculty in 

Chinese, it was predicted that American children would perceive cognitive and affective 

functions as more different than Chinese children. The development-culture interaction 

hypothesis predicts that the cultural differences in sorting functions would be smaller or non-
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existent among younger children but larger among older children. The invariance hypothesis 

predicts that children across ages and cultures would sort the functions in similar ways.  

Task 5C examined children’s anthropomorphism with respect to a range of non-human 

entities. In this task, children were asked to indicate whether inanimate natural entities (immobile 

and mobile), a plant, and non-human animals (insect and primate) have mental faculties and 

functions. The question format was similar to that in previous studies (Severson & Lemm, 2016; 

Severson et al., 2019), but deviates from previous studies in that the entities were selected to 

represent a spectrum of animateness and the full set of questions about mental faculties and 

functions were asked for each entity (as opposed to asking only one question about each entity as 

in previous studies). If the development hypothesis were true, then in both cultures, children’s 

anthropomorphism tendencies would develop on a similar trajectory. If the culture hypothesis 

were true, then across ages, Chinese children would tend to anthropomorphize to a greater degree 

than American children. If the development-culture interaction hypothesis were true, then 

cultural differences in anthropomorphism would be smaller or non-existent among younger 

children but larger among older children. If the invariance hypothesis were true, then children 

across ages and cultures would anthropomorphize to a similar extent. 

Finally, to examine whether adults in the U.S. and China associate mental-faculty words 

with different functions, Task 5D invited adults in the U.S. and China to indicate whether they 

needed each mental faculty for a range of functions. It was hypothesized that American and 

Chinese adults would have a similar conceptualization of the brain by associating it with a wide 

range of mental (cognitive and affective) and bodily functions, that American adults would tend 

to associate the mind with cognitive functions and the heart with affective functions, and that 

Chinese adults would associate the heart-mind with both cognitive and affective functions.  
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Task 5A: Children’s Understanding of the Functions of Mental Faculties 

Method 

 Participants. The same group of participants from Task 2A participated in this study. 

Demographic information is listed in Table 2.2. Four American children did not respond to any 

of the questions and were removed from the study. The final sample contained 56 American 

children and 98 Chinese children.  

 Procedure. The experimenter introduced the task as follows: “I’m now going to ask you 

some questions about yourself. There are no right or wrong answers to my questions.” The 

experimenter then asked the child questions about their own mental faculties. American children 

were asked questions about their brain, mind, and heart in a random order. Chinese children were 

asked questions about their brain and heart-mind in a random order.  

 For each mental faculty, the experimenter first asked an open-ended question about its 

location: “Can you tell me where your [brain/mind/heart/heart-mind] is?” The child could give 

either a verbal or a non-verbal response (by pointing). The experimenter then asked six forced-

choice (Yes/No) inference questions about whether this mental faculty was necessary for 

performing a certain function (e.g., “Do you need your mind to think?”). The six functions in 

question were think, feel sad, see, write, walk, and sneeze. They were intended to represent a 

wide range of actions including cognitive (think), cognitive and fine-motor (write), affective 

(feel sad), sensory (see), voluntary (walk), and involuntary (sneeze) actions. The six questions 

were asked in a random order. After the child responded to all questions about a given mental 

faculty (one location question and six inference questions), the experimenter proceeded to ask 

about the next mental faculty.  
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 American children responded to a total of 21 questions (7 questions for each of the 3 

mental faculties: brain, mind, and heart) and Chinese children responded to a total of 14 

questions (7 questions for each of the 2 mental faculties: brain and heart-mind).  

Results 

 Locations of Mental Faculties. Children’s responses to the questions about the locations 

of their brain, heart, mind, and heart-mind were clustered in three areas: the head, the chest, and 

the belly. As shown in Table 5.1, more than 80% of the children responded that the brain and the 

mind were in the head and that the heart and the heart-mind were in the chest. Accuracy rates 

were high in both cultures. 

Table 5.1 

Percentage of children who identified the correct locations (in parentheses) of mental faculties 

in each culture 

 Brain (head) Mind (head/brain) Heart/heart-mind (chest) 

U.S. (n = 56) 88.1 81.4 84.7 

China (n = 98) 99.0 N/A 82.7 

 

 Inferences about Mental Faculties. Fig. 5.1 displays the percentages of children who 

responded that they needed the mental faculty in question for each function by culture. For each 

mental faculty, the functions were ranked from the most frequently selected to the least 

frequently selected. To facilitate visualization of the types of functions associated with each 

mental faculty, cognitive functions were colored in blue; affective functions were colored in red; 

sensory functions were colored in green; and bodily functions were colored in yellow. Binomial 
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tests were conducted to check whether children’s responses were different from chance; 

significant results are indicated with asterisks (Fig. 5.1).  

 

Figure 5.1. Percentages of children who answered the location questions correctly and who said 

that the mental faculty was necessary for performing the function. n = 56 for American children. 

n = 98 for Chinese children. Asterisks after percentages represent results significantly different 

from chance by using binomial tests.  

*p < .05, **p < .01, ***p < .001. 

 Inspection of Fig. 5.1 suggests that, in both cultures, children tended to associate the 

brain primarily with cognitive functions: they were above chance in responding that they needed 

the brain to think and write. American children’s responses for the brain were similar to their 

responses to the mind: they tended to associate the mind with only cognitive abilities. In 

addition, Chinese children tended to indicate that they did not need the brain to sneeze.  
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 American children tended to assert that the heart was not needed for sneezing, but their 

responses for the other functions were at chance. In contrast, Chinese children’s responses were 

clearer in terms of the functions associated with the heart-mind: they tended to respond that the 

heart-mind was needed for cognitive (writing) and affective functions and that the heart-mind 

was not needed for bodily or sensory functions, although surprisingly, they were at chance about 

thinking.  

 A mixed-effects logistic regression was conducted on children’s likelihood of associating 

the brain with functions by age (in months), culture (U.S. or China), and function type (six 

categories), with participant ID as a random effect. The interactions between age and culture, age 

and function type, and culture and function type were examined in preliminary analyses and 

none of them was significant. The results are shown in Table 5.2. As expected, age had a 

significantly positive main effect: older children were more likely than younger children to 

associate the brain with functions regardless of function type in both cultures. There was also a 

significant main effect of function type: children in both cultures were more likely to associate 

the brain with thinking than with all the other functions.  
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Table 5.2 

Results of mixed-effects logistic regression on children’s likelihood of associating the brain with 

functions by age, culture, and function type (n = 154) 

Note. Reference categories for culture and function type are U.S. and thinking.  

***p < .001. 

 A mixed-effects logistic regression was conducted on American children’s likelihood of 

associating the mind with functions by age (in months), function type (six categories), and the 

interaction between age and function type (Table 5.3), with participant ID as a random effect. 

There was an interaction between age and function type: older children were marginally more 

likely than younger children to associate the mind with feeling sad and walking; older children 

were also significantly more likely than younger children to associate the mind with sneezing. 

  

 𝛽 

Age .05*** 

Culture -.33 

Sad -3.77*** 

See -3.42*** 

Write -2.02*** 

Walk -3.69*** 

Sneeze -5.19*** 
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Table 5.3 

Summary of mixed-effects logistic regressions examining children’s likelihood of associating the 

mind, the heart, and the heart-mind with functions by age and function type 

Note. Reference category for function type is thinking.  

ᵃAmerican children, n = 56. 

ᵇChinese children, n = 98. 

†p < .1, *p < .05, ** p < .01, *** p < .001.  

 Similarly, a mixed-effects logistic regression was conducted on American children’s 

likelihood of associating the heart with functions by age (in months), function type (six 

categories), and the interaction between age and function type, with participant ID as a random 

effect (Table 5.3). There was again an interaction between age and function type: older children 

were significantly more likely than younger children to associate the heart with feeling sad and 

seeing; older children were also marginally more likely than younger children to associate the 

heart with writing and walking. 

 Mindᵃ Heartᵃ Heart-Mindᵇ 

Age -.01 -.02 .04*** 

Sad -7.42** -4.80† .73* 

See -5.50* -5.00* -1.16** 

Write -3.67 -4.45† .79* 

Walk -7.25** -4.42† -.91** 

Sneeze -10.19*** -5.13* -2.34*** 

Age x Sad .06† .07*  

Age x See .03 .07*  

Age x Write .03 .06†  

Age x Walk .06† .05†  

Age x Sneeze .08* .04  
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 A mixed-effects logistic regression was conducted on Chinese children’s likelihood of 

associating the heart-mind with functions by age (in months) and function type (six categories), 

with participant ID as a random effect. The interaction between age and function type was 

examined in a preliminary analysis and was not significant. The results (Table 5.3) showed 

significant main effects of age and function type: older children were more likely than younger 

children to associate the heart with functions, regardless of function type. As compared to 

thinking, Chinese children were more likely to associate the heart-mind with feeling sad and 

writing, but less likely to associate the heart-mind with sneezing, seeing, and walking.  

Discussion 

 More than 80% of the children in both cultures responded that the brain and the mind 

were in the head. This finding was consistent with the finding of Johnson and Wellman (1982, 

Study 2) that nearly all children located both the brain and the mind in the head. American and 

Chinese children had a similar understanding of brain functions. They tended to associate the 

brain with cognitive functions, but not with other functions. However, older children in both 

cultures were more likely to associate the brain with all types of functions than younger children. 

This is consistent with children’s developing understanding of the brain as reported by Johnson 

and Wellman (1982, Study 1). American children also tended to conceptualize the mind and the 

brain in similar ways, primarily associating each faculty with cognitive functions; older children 

were marginally more likely to associate the brain with affective functions. These findings are 

consistent with children’s developing understanding of the mind as reported by Johnson and 

Wellman (1982, Study 2). However, Johnson and Wellman (1982) did not find the mind to be 

increasingly associated with bodily functions with age, whereas children in the present study did.  
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 More than 80% of the children responded that the heart or the heart-mind were in the 

chest. Although the perceived location of the heart-mind by Chinese children and that of the 

heart by American children overlapped (i.e., in the chest), the functions associated with the two 

faculties were different. American children’s responses to the questions about heart functions 

were at chance except for sneezing (most of them said that the heart was not needed for 

sneezing). As compared to younger American children, older American children were more 

likely to associate the heart with the affective function (feeling sad) and a sensory function 

(seeing). In contrast, Chinese children tended to respond that the heart-mind was needed for 

writing and feeling sad but not for bodily actions (see, walk, and sneeze). Unexpectedly, Chinese 

children were at chance when asked whether the heart-mind was needed for thinking. It is 

unclear why, given that, as shown in Task 5D, about 80% of Chinese adults associated the heart-

mind with thinking. As compared to younger Chinese children, older Chinese children were 

more likely to associate the heart-mind with all types of functions. 

 The findings of Task 5A showed that Chinese children attribute a mixture of cognitive 

and affective functions to the heart-mind, which lends support to the hypothesis that the concept 

of heart-mind in Chinese does not differentiate between cognitive and affective functions as 

much as the concepts of mind and heart in English do. However, these findings do not show 

whether this conceptual difference is associated with differences in how children think about 

cognitive and affective functions. If so, then American children would consider cognitive and 

affective functions to be more distinct from each other than Chinese children do. Task 5B was 

aimed at examining this hypothesis.   
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Task 5B: Children’s Categorization of Mental Functions 

Method 

 Participants. The same group of children who participated in Task 5A also participated 

in this study. Thirteen Chinese preschool children were removed from the study because they 

participated in a pilot version with a different procedure. Nine additional Chinese preschoolers 

were recruited from the same grade in the same preschool to participate in this task. The final 

sample contained 56 American children (Age: M = 74.59 months, SD = 19.44, 57.41% boys) and 

94 Chinese children (Age: M = 77.32 months, SD = 14.27, 45.74% boys). 

 Materials. Four pictures depicting thinking, looking, feeling happy, and sleeping, 

respectively were shown to the children (Fig. 5.2). The four actions were intended to represent a 

range of functions, including cognitive (thinking), affective (feeling happy), sensory (looking), 

and bodily (sleeping) functions.

 

Figure 5.2. Pictures used in Task 5B for depicting thinking, looking, feeling happy, and sleeping.  

 Procedure. The experimenter introduced the task to the child as follows: “I have some 

pictures to show you. I will then ask you some questions about them.” The experimenter then 

presented one of the four pictures (Fig. 5.2) and labeled the action depicted in the picture (e.g., 
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“He is thinking”). The experimenter presented the other three pictures one by one in the same 

manner. The four pictures were presented in a random order.  

 After presenting all four pictures, the experimenter asked the child, “Do you remember 

what he is doing?” for each picture to check whether the child registered the action in each 

picture correctly. If the child misremembered or forgot any action—which was rare, the 

experimenter reminded the child of the correct action.  

 The experimenter then asked the child to sort the four actions into two groups based on 

similarity (i.e., similar actions should be put in the same group; different actions should be put in 

different groups). In a pilot study, children were directly asked to create two groups, but as it 

turned out, this instruction was not reliably understood by younger children. Therefore, to make 

the instruction more transparent, this task used a step-by-step instruction. The experimenter first 

asked the child to select two categories from the actions with the following prompt: “Among 

these four things, can you pick two things that are really different from each other?” After the 

child had selected the two categories, the experimenter put the pictures of the selected actions on 

the table. The experimenter then held up one of the two remaining pictures and asked the child 

which group this third action belonged. The experimenter asked, “Do you think [label for the 

third action] is more like [label for the first category], or more like [label for the second 

category]?” After the child responded, the experimenter repeated the question for the last picture. 

Children’s responses resulted in two groups for the four actions. Each group contained one to 

three actions. 
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Results 

 Fig. 5.3 displays the percentages of children who selected each of the six possible pairs 

(e.g., happy + think, look + think, etc.) as the two different categories in response to the 

experimenter’s initial question. For example, feeling happy and sleeping were most frequently 

selected as the starting point for the two different categories.  

Fig. 5.4 displays the percentage of children who then constructed each of the seven 

possible combinations of groups. For example, American children were most likely to put feeling 

happy and looking in one group and sleeping and thinking in the other, whereas Chinese children 

were most likely to put sleeping in one group and the other three actions, thinking, feeling happy 

and looking, in the other group.  

 It was hypothesized that Chinese children would perceive cognitive (e.g., thinking) and 

affective (e.g., feeling happy) actions as more similar than American children did, given the 

results of Task 5A. Inspection of Fig. 5.4 suggests that the top two most likely ways that Chinese 

children constructed groups (sleeping as one group and thinking, feeling happy, and looking as 

the other group; feeling happy and thinking as one group and looking and sleeping as the other 

group) both involved grouping thinking and feeling happy together. In comparison, neither of the 

top two most frequent ways that American children constructed groups involved grouping 

thinking and feeling happy together. 
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Figure 5.3. Percentages of children who selected each combination of categories by culture. 

Numbers represent the rank order (from a high percentage to a low percentage) for each category 

combination. 
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Figure 5.4. Percentages of children who constructed each of the possible combinations of groups 

by culture. Numbers represent the rank order (from a high percentage to a low percentage) for 

each combination of groups. 

  To examine whether children differed across cultures in their likelihood of grouping 

thinking and feeling happy together, children were separated into two groups based on whether 

they sorted these two functions into the same group; 46% of American children and 53% of 

Chinese children sorted these two functions into the same group. A logistic regression was 

conducted on children’s likelihood of sorting these two functions into the same group by age (in 

months) and culture (U.S. or China); no significant main effect or interaction was found, 

suggesting that, as compared to American children, Chinese children were not more likely to sort 

thinking and feeling happy into the same group. 
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Discussion 

 It was hypothesized that, because of the linguistic difference between English and 

Chinese in describing mental faculties, American children would perceive a cognitive function 

such as thinking and an affective function such as feeling happy to be more different than 

Chinese children did. In this task, children in the U.S. and China were invited to sort four 

functions—including a cognitive, an affective, a sensory, and a bodily function—into two 

groups. The results showed no overall cultural difference in terms of sorting cognitive and 

affective functions into the same group as opposed to different groups. Nonetheless, the two 

most common ways that Chinese children constructed groups involved grouping thinking and 

feeling happy together. In comparison, neither of the two most common ways that American 

children constructed groups involved grouping thinking and feeling happy together. The results 

of this task are inconclusive in terms of whether children in the U.S. and China differ in the 

perceived similarity between cognitive and affective functions. 

 In addition, there was no main effect of age and no interaction between age and culture 

with respect to children’s likelihood of sorting cognitive and affective functions into the same 

group. The findings of this task showed that children did not vary systematically across ages or 

cultures in the similarity they perceived between cognitive and affective functions, which 

provides support for the invariance hypothesis.  

Task 5C: Children’s Anthropomorphism 

Method 

Participants. The same group of participants from Task 5A participated int this task. 

Demographic information is displayed in Table 2.2.  
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Materials. Participants were shown five cards. On each card, there was a prototypical 

picture of an animate or inanimate entity that was familiar to participants. The following entities 

were depicted on the cards: a mountain, a river, a tree, an ant, a tree, and a monkey (Fig. 5.5). 

These pictures were intended to represent a wide range of entities, including stationary inanimate 

entities, moving inanimate entities, plants, insects, and mammals. 

 

Figure 5.5. Pictures used to depict a mountain, a river, a tree, an ant, and a monkey in Task 5C. 

Procedure. The experimenter introduced the task as follows, “I’m going to show you 

some pictures. Then I’ll ask you some questions about them. There are no right or wrong 

answers. I just want to know what you think.” Before interviewing each participant, the 

experimenter shuffled the cards (Fig. 5.5) to randomize the order in which the cards were 

presented. The experimenter drew a card, showed it to the participant, and provided the typical 

label for the animal or object on the card, “This is a(n) [mountain/river/tree/ant/monkey].” The 

experimenter then posed forced-choice (Yes/No) inference questions (Table 5.4) to the 

participant.  

Children from both cultures were asked three questions, notably whether the entity could 

think, feel sad, and have a brain. Due to the lexical difference between English and Mandarin in 

labeling the mind and the heart, American children were asked whether the entity had a mind and 

whether it had a heart, whereas Chinese children were asked whether the entity had a heart-mind. 

For each entity, a total of five questions were posed to American children and a total of hour 
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questions were posed to Chinese children; the order of questions was randomly assigned for each 

entity and each participant. If the participant was hesitant to provide an answer, the experimenter 

prompted the participant once to guess before moving on to the next question. 

Table 5.4 

Inference questions posed to American and Chinese children about each entity 

U.S. China 

Do you think [entity label] can think? Do you think [entity label] can think? 

Do you think [entity label] can feel sad? Do you think [entity label] can feel sad? 

Do you think [entity label] has a brain? Do you think [entity label] has a brain? 

Do you think [entity label] has a heart? Do you think [entity label] has a heart-mind? 

Do you think [entity label] has a mind?  

Results 

 Children’s Inferences about the Mental Abilities and Faculties of Five Different 

Entities. Table 5.5 displays the percentages of children who said “Yes” to the inference 

questions for each entity and the rank order of the percentages. Across cultures, children were 

less likely than chance to attribute mental processes (thinking and feeling sad) and mental 

faculties (brain, mind, heart/heart-mind) to inanimate entities (mountain and river). They were 

more likely than chance to attribute mental processes and mental faculties to animals (ant and 

monkey). In both cultures, children were more equivocal about plants (tree): they were less likely 

than chance to attribute cognitive processes (thinking) and mental faculties to a tree, but their 

likelihood of attributing emotions (feeling sad) to a tree was not different from chance. Only two 

cross-cultural differences were found in the above responses: American children were more 

likely to attribute the ability to think to an ant and having a brain to a river than Chinese children 

(Table 5.5).  In other respects, U.S. and Chinese children made very similar judgments. 
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Table 5.5 

Percentages of children who said “Yes” to the inference questions  

Note. Asterisks after percentages represent results significantly different from chance by using 

binomial tests. Asterisks after chi-square tests represent significant differences between U.S. and 

Chinese results.  

†p < .1, *p < .05, **p < .01, ***p < .001. 

Entity Inference 

question 

U.S. (n = 56) China (n = 98) χ2 

  % Rank % Rank  

Mountain Think 10.7*** 5 7.2*** 4 .56 

Sad 12.5*** 3 20.6*** 1 1.61 

 Brain 12.5*** 3 14.4*** 3 .11 

 Mind 14.3*** 2    

 Heart/Heart-

mind 

21.4*** 1 17.4*** 2 .39 

River Think 19.6*** 2 9.2*** 3 3.45† 

 Sad 26.8*** 1 28.6*** 1 .06 

 Brain 16.1*** 3 5.1*** 4 5.19* 

 Mind 12.5*** 5    

 Heart/Heart-

mind 

14.3*** 4 18.4*** 2 .42 

Tree Think 33.9* 2 20.4*** 4 3.45† 

 Sad 46.4 1 42.9 1 .18 

 Brain 23.2*** 5 27.6*** 3 .35 

 Mind 33.9* 2    

 Heart/Heart-

mind 

28.6** 4 29.6*** 2 .02 

Ant Think 87.5*** 1 70.4*** 3 5.81* 

 Sad 75.0*** 5 66.3** 4 1.26 

 Brain 83.9*** 2 84.7*** 1 .02 

 Mind 80.4*** 3    

 Heart/Heart-

mind 

80.4*** 3 77.6*** 2 .17 

Monkey Think 85.7*** 3 78.6*** 3 1.19 

 Sad 85.7*** 3 78.6*** 3 1.19 

 Brain 83.9*** 5 90.8*** 1 1.64 

 Mind 89.3*** 2    

 Heart/Heart-

mind 

92.9*** 1 89.8*** 2 .40 
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 Inspection of Table 5.5 also suggests that, for each entity, children’ responses across 

inference questions were relatively consistent. Pair-wise correlations were conducted to compare 

children’s responses across questions, by using entities as within-subject trials. The results 

showed that in each culture, children’s responses to all the inference questions were significantly 

positively correlated (all ps < .001). For American children, correlation coefficients among the 

five inferences questions were high, ranging from .68 to .76. For Chinese children, correlation 

coefficients among the four inference questions were moderate to high, ranging from .39 to .66. 

 Given the correlations among inference questions, children’s responses were collapsed 

across questions. Each child received a frequency of agreement to inference questions score, 

ranging from 0 to 3, for each entity, which indicated the number of “Yes” responses the child 

gave to the three inference questions posed to children from both cultures (i.e., whether the entity 

could think, feel sad, and have a brain). The child received a score of 0 when he or she said “No” 

to all three questions; the child received a score of 1 when he or she said “Yes” to one of the 

questions and “No” to the other two questions; the child received a score of 2 when he or she 

said “Yes” to two of the questions and “No” to other question; and the child received a score of 3 

when he or she said “Yes” to all three questions. The mean frequency of agreement to inference 

questions for each entity in each culture is presented in Fig. 5.6. 
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Figure 5.6. Children’s mean frequency of agreement to inference questions (highest possible 

score is 3) by entity and culture. Error bars indicate standard errors. 

 Inspection of Fig. 5.6 suggests that the more animate the entity, the higher the frequency 

of agreement and that children in both cultures responded in a similar pattern. Indeed, 

independent-sample t-tests comparing American and Chinese children’s frequency of agreement 

for each of the entities showed no cultural difference (ps n.s.). Children’s responses were 

therefore collapsed across cultures to compare the frequency of agreement across entities. 

Paired-sample t-tests showed that children’s frequency of agreement was significantly higher for 

the monkey than for the ant (t(153) = 2.99, p < .01), for the ant than for the tree (t(153) = 13.35, 

p < .001), and for the tree than for the river (t(153) = 6.24, p < .001) and the mountain (t(153) = 

7.47, p < .001). The frequency of agreement was marginally higher for the river than for the 

mountain (t(153) = 1.74, p = .08). This pattern indicates that children were sensitive to the 

distinction between mammals, insect, plants, and inanimate phenomena (i.e., mountains, rivers) 

when making inferences about their mental abilities and faculties.  
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 To further examine the role of culture and age in children’s anthropomorphism, five 

multiple linear regression analyses were conducted to examine children’s inferences about each 

entity (frequency of agreement to inference questions, ranging from 0 to 3) by age (in months), 

culture (U.S. or China), and the interaction between age and culture. Table 5.6 displays the 

results. Significant and marginally significant interactions between age and culture were found 

for children’s inferences about all the entities, suggesting that older Chinese children tended to 

anthropomorphize to a larger degree than younger Chinese children did, whereas American 

children’s anthropomorphism tendencies were stable across ages. 

Table 5.6 

Summary of multiple linear regression models examining the number of inferences (ranging from 

0 to 3) children made about each entity by age, culture, and the interaction between age and 

culture (n = 156) 

Note. Reference category for culture is U.S.  

†p < .1, *p < .05, ** p < .01, ***p < .001.  

Discussion 

Children in both cultures attributed more mental abilities and faculties to animals 

(monkey) than to insects (ant); they attributed more to insects than to plants (tree); and they also 

 Mountain River Tree Ant Monkey 

Constant .68† 1.09* 1.29* 1.61*** 1.73*** 

Age -.01 -.01 .00 .01† .01† 

Culture -1.11* -1.67** -1.46† -1.74** -1.49* 

Age x Culture .02* .02* .02† .02* .02* 

F 2.18† 2.65† 1.58 10.76*** 10.97*** 

Df 3, 150 3, 150 3, 150 3, 150 3, 150 

𝑅2  .04 .05 .03 .18 .18 
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attributed more to plants than to inanimate natural entities (river and mountain). This is 

consistent with previous research showing that children tended to anthropomorphize animals to a 

greater extent than inanimate natural entities (Severson & Lemm, 2016). No overall cultural 

difference was found, except that Chinese children’s anthropomorphism increased with age, 

whereas American children’s anthropomorphism remained stable across ages—providing 

support for the development-culture interaction hypothesis. 

The findings of this task were inconsistent with previous research in two ways. First, as 

compared to Corriveau et al. (2005, Study 2), both American and Chinese children 

anthropomorphized to a greater extent. In Corriveau et al. (2005, Study 2), 5- and 7-year-old 

American children were asked whether a rock or a tree had a brain or a mind; none of them 

attributed a brain to a rock; very few (none of the 7-year-olds and only 10% of the 5-year-olds) 

attributed a mind to a rock; very few (5% of 5- and 7-year-olds) attributed a brain to a tree; and 

very few (10% of 5- and 7-year-olds) attributed a mind to a tree (Corriveau et al., 2005). In 

contrast, in the current task, around 14% of children attributed a brain or a mind to a mountain, 

and around 27% attributed a brain or a mind to a tree. 

Second, the current findings did not replicate previous findings that, with age, children 

tend to anthropomorphize inanimate entities to a lesser extent and animals to a greater extent 

(Severson & Lemm, 2016). In the current task, American children’s anthropomorphism for both 

inanimate entities and animals remained stable with age; Chinese children’s anthropomorphism 

of both inanimate entities and animals increased with age but provided no evidence for 

differential anthropomorphic tendencies across these domains. 

 In the introduction to this chapter, it was hypothesized that, because of the divergent 

cultural beliefs (in independence versus interconnectedness) in Western and East Asian cultures, 
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American children would perceive humans to be more different than natural entities and thus 

anthropomorphize to a lesser degree as compared to Chinese children. However, no overall 

difference was found between cultures. One explanation is that, whereas Chinese children may 

be encouraged to anthropomorphize by beliefs in interconnectedness in their culture, American 

children may be encouraged to anthropomorphize by the prevalent anthropomorphism in 

American storybooks. Indeed, anthropomorphism in storybooks has been found to be associated 

with children’s anthropomorphism (Ganea, Canfield, Simons-Ghafari, & Chou, 2014). In 

addition, Marriott (2002) analyzed about 1000 storybooks in the U.S. and found that about half 

of them depicted significant animal characters and the vast majority of these animals were 

anthropomorphized. Although no study has directly compared anthropomorphism in American 

and Chinese storybooks, it is likely that anthropomorphism is more common in American 

storybooks than in Chinese ones. In one study comparing storybooks in the U.S., Mexico, and 

China, Cheung, Monroy, and Delany (2017) found that, as compared to American and Mexican 

storybooks, Chinese storybooks focused much more on conveying learning beliefs such as the 

malleability of intelligence, the value of effort, and achievement as well as mastery goals. The 

prevalence of learning beliefs versus anthropomorphism in Chinese and American storybooks, 

respectively, is consistent with the tendency to value self-improvement in Chinese culture (Ji, 

2008; Li, 2005) and the tendency to value positive feelings in American culture (Sims et al., 

2015). Arguably, positive feelings such as interest and engagement are enhanced by 

anthropomorphized animal characters in storybooks. 
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Task 5D: Adults’ Understanding of the Functions of Mental Faculties 

Method 

 Participants. The same group of participants as in Task 2C participated in this task. The 

sample contained 42 American and 97 Chinese adults. Demographic information is listed in 

Table 2.10. 

 Materials. Participants completed a set of two (for Chinese participants) or three 

questions (for American participants) which were part of a larger survey (as described in Task 

2C), either in a printed or an online version. The printed and online versions were the same in 

content and presentation. For Chinese participants, the first question was about the heart-mind 

and the second questions was about the brain. For American participants, the first question was 

about the mind, the second question was about the heart, and the third question was about the 

brain. The prompt was identical except for the mental-faculty word in a given question: “For 

which of the following activities do you need your [mind/heart/brain/heart-mind]? Please circle 

all that apply”. In the printed version, participants were asked to “circle” the options, whereas in 

the online version, participants were asked to “select” the options, as these wordings were 

appropriate for the respective media. 

 The same ten options were presented under each question in a fixed order and array (two 

rows, five options each row). The options, order, and array were the same in the printed and the 

online versions. The ten options were (from left to right, top to bottom): think, feel love, dream, 

walk, write, hear, remember, sneeze, have emotions, and see. The ten options were intentionally 

organized without suggesting any category or order.  
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 Procedure. Participants completed the questions at home. The total time for completion 

the entire survey was about 5 minutes. 

Results 

 Fig. 5.7 displays the percentage of participants who responded that each mental faculty 

was needed for each function by culture. As in Task 5A and Fig. 5.1, for each mental faculty, the 

functions were ranked from the most to the least frequently selected; the same color-coding 

applies to Fig. 5.7.  

 

Figure 5.7. Percentage of adults who responded that each mental faculty was needed for each 

function by culture. n = 42 for U.S. participants. n = 97 for Chinese participants.  

 Inspection of Fig. 5.7 suggests that American adults tended to respond that the brain was 

needed for all of the functions, although the brain was associated with most cognitive functions 

and both sensory functions more frequently than with bodily or affective functions. Similar 
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frequency rankings were found for Chinese adults’ responses to the brain, although Chinese 

adults often associated the brain with cognitive and sensory functions, but less often with bodily 

or affective functions.  

 American adults tended to respond that the mind was needed for cognitive and affective 

functions, but more rarely for bodily or sensory functions. They also associated the mind with all 

of the cognitive functions more frequently than with any other type of functions. In addition, 

they associated the mind with affective functions more frequently than with any sensory and 

bodily function. American adults tended to respond that the heart was needed for affective 

functions and dream, but not for other functions. They also associated the heart with affective 

functions more frequently than with any other type of functions. Thus, American adults tended to 

differentiate between the functions of the mind and the brain, prioritizing cognitive functions for 

the mind and affective functions for the brain. 

 Chinese adults tended to respond that the heart-mind was needed for affective and 

cognitive functions as well as hearing. They did not associate the heart-mind with affective 

functions more frequently than with cognitive functions, or vice versa. 

Discussion 

 American adults’ responses replicated previous research with Western adults. They 

tended to associate the brain with a wide range of functions—cognitive, affective, sensory, and 

bodily functions, which was consistent with Johnson and Wellman (1982, Study 1). American 

adults tended to associate the mind with all the cognitive functions, which was consistent with 

the finding of Corriveau et al. (2005, Study 1) that the mind was usually mentioned in reference 

to cognitive functions in adults’ talk; they also tended to associate the mind with affective 
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functions, but not with sensory or bodily functions, which was consistent with the findings of 

Johnson and Wellman (1982, Study 2) that teenagers tended to associated the mind with both 

cognitive and affective functions, but not with sensory or bodily functions. American adults also 

tended to associate the heart with both affective functions, but not with cognitive (except for 

dream), sensory, or bodily functions, which was consistent with the finding of Gottfried and Jow 

(2003) that the heart was mostly associated with affective functions in adults’ talk. Dream was an 

exception (as the only cognitive function associated with the heart), possibly because it is a 

unique cognitive function that is involuntary and often emotionally charged. 

 Chinese adults’ responses to the brain question were similar to those of American adults 

in terms of associating the brain with cognitive and sensory functions. However, Chinese adults 

associated the brain with affective and bodily functions less frequently than American adults did. 

This difference was unexpected. One possible explanation is that American adults were better 

educated about brain science than Chinese adults. Arguably, knowledge about brain science can 

update a person’s intuitive beliefs about brain functions (in comparison, there may be less 

scientific knowledge to update a person’s intuitive beliefs about mind or heart function). Indeed, 

the American adults in this sample on average had received more formal education than the 

Chinese adults. However, this explanation is questionable, because the adults in Johnson and 

Wellman (1982) had received less formal education (half of them had no college experience) 

than the Chinese adults (22% had no college experience) in this study.  

 Chinese adults’ responses to the heart-mind question were distinct from American adults’ 

responses to the mind (i.e., all the cognitive functions were ranked higher than other functions; 

both affective functions were ranked higher than sensory and bodily functions) and the heart 

question (i.e., both affective functions were ranked higher than other functions). Chinese adults 
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associated the heart-mind with both affective and cognitive functions as well as a sensory 

function in mixed ranks. These findings support the hypothesis that Chinese adults associate the 

heart-mind with both affective and cognitive functions and do not differentiate between these 

two types of mental function.   

 The findings of Task 5A and 5D showed that both Chinese children and adults attribute a 

mixture of cognitive and affective functions to the heart-mind, which lends support to the 

hypothesis that the concept of heart-mind in Chinese does not differentiate between cognitive 

and affective functions as much as the concepts of mind and heart in English do. 

General Discussion 

This chapter set out to examine whether the lexical differences between English and 

Chinese in describing mental faculties as well as the broader differences in the intellectual 

traditions in Western and East Asian cultures are associated with a divergent understanding of 

mental functions among American and Chinese children and adults. Tasks 5A and 5D examined 

the possibility that the mental-faculty words in English (brain, mind and heart) and in Chinese 

(brain and heart-mind) are associated with different mental functions by inviting children and 

adults in the U.S. and China to indicate whether they needed each mental faculty for a range of 

functions (cognitive, affective, sensory, and bodily).  

In Task 5A, children in both cultures responded similarly when asked about the location 

and functions of the brain—they tended to locate the brain in the head and associate it with 

cognitive functions, which was also consistent with previous research (Johnson & Wellman, 

1982). American children’s conceptualization of the mind was similar to that of the brain in 

terms of location and functions. American and Chinese children located the heart and the heart-
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mind in the chest, but they associated these faculties with different functions. American children 

did not clearly associate the heart with any function, which suggests that an understanding of the 

heart may be late-developing among American children. Chinese children, on the other hand, 

tended to associate the heart-mind with both cognitive and affective functions in a mixed order. 

These findings suggest that the heart-mind in Chinese does not indicate a clear division between 

cognitive and affective functions, whereas the mind in English is primarily associated with 

cognitive functions by children.  

This pattern of findings with American and Chinese children (Task 5A) was similar to the 

findings with American and Chinese adults (Task 5D). In Task 5D, as expected, American and 

Chinese adults had relatively similar conceptualizations of the brain in terms of associating it 

with cognitive and sensory functions, although American adults, but not Chinese adults, also 

tended to associate the brain with affective and bodily functions.  

As expected, the conceptualizations of the mind and the heart by American adults and the 

conceptualization of the heart-mind by Chinese adults suggest culturally different patterns of 

categorizing mental functions. When asked about the mind, American adults were more likely to 

associate it with all of the cognitive functions than with any other type of functions; they were 

also more likely to associate it with both of the affective functions than with the sensory and 

bodily functions. This pattern of response suggests that American adults may tend to view the 

primary function of the mind as cognition and the secondary function as affect. When asked 

about the heart, American adults more likely to associate it with both of the affective functions 

than with any other type of functions, suggesting that American adults may tend to view the 

primary function of the heart as affect.  
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In contrast, when asked about the heart-mind, Chinese adults did not show clear divisions 

between different types of functions. They were not more likely to associate the heart-mind with 

all the cognitive functions than with the affective functions, or vice versa. Instead, they 

associated the heart-mind with cognitive, affective, and sensory functions in a mixed order, 

suggesting that Chinese adults may not consider the function of the heart-mind to be primarily 

cognitive or affective.  

 The results of Task 5A and Task 5D suggest that English mental-faculty words—

especially mind and heart—mark a clearer division between cognitive and affective functions as 

compared to the Chinese mental-faculty word heart-mind. In line with the argument of Hoemann 

et al. (2019) that words act as an invitation to form conceptual categories, different mental-

faculty words may prompt children and adults to form different categories of mental functions. 

For example, the word “heart” may prompt American children to look for similarities among 

functions typically associated with the heart (i.e., affective functions), and by doing so, American 

children may come to view affective functions as a type of functions that are distinct from other 

types of functions; similarly, the word “heart-mind” may prompt Chinese children to look for 

similarities among functions typically associated with the heart-mind (i.e., cognitive and 

affective functions, as shown in Tasks 5A and 5D as well as the character structures discussed in 

the introduction), and by so doing, Chinese children may come to view cognitive and affective 

functions as more similar than American children do. 

 Task 5B examined this hypothesis further by inviting children to sort four functions 

(cognitive, affective, sensory, and bodily) into two categories. The results were inconclusive in 

terms of whether Chinese children perceived cognitive and affective functions to be more similar 

than American children did. There was no overall cultural difference in terms of sorting 
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cognitive and affective actions into the same category. However, when comparing the two most 

common ways of constructing categories (out of a total of seven possible ways) between 

American and Chinese children, both ways by American children involved separating cognitive 

and affective functions, whereas both ways by Chinese children involved putting the two 

functions together. 

 Task 5C examined the degree to which American and Chinese children attribute mental 

faculties and functions to non-human entities (their anthropomorphic tendencies). The results 

showed no overall difference between cultures, but did show an interaction between age and 

culture: older Chinese children tended to attribute more mental abilities and faculties to entities 

than younger Chinese children, whereas American children’s responses were stable across ages. 

One explanation for the lack of age-related change among American children is that young 

American children’s anthropomorphism is boosted by the exposure to anthropomorphizing 

storybooks in early childhood, but as they grow older, American children are not exposed to 

more anthropomorphism beliefs in their culture. By contrast, one explanation for the age-related 

change among Chinese children is that Chinese children are increasingly exposed to 

anthropomorphism beliefs in their culture. 

The results also showed different patterns of inference across the entities. In both 

cultures, children were sensitive to the classification of mammals, insects, plants, and inanimate 

entities when making inferences about their mental abilities and faculties. They tended to 

attribute the most mental abilities and faculties to a human-like animal (i.e. a monkey) and the 

least to inanimate entities, such as a mountain or river. It is possible that anthropomorphism 

among Chinese children is associated with cultural beliefs in the interconnectedness between 

humans and nature, and that the anthropomorphism among American children is associated with 
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the prevalence of anthropomorphism in storybooks in the U.S (Ganea et al., 2014; Marriott, 

2002). 

 Across the three tasks with children (Tasks 5A, 5B, and 5C), the development hypothesis 

is supported by children’s conceptualization of the brain (Task 5A) as well as their sensitivity to 

the classifications of various natural entities (Task 5C). In all three tasks, a similar pattern of 

development emerged among both American and Chinese children. Nevertheless, there was 

some evidence of cultural variation. More specifically, the culture hypothesis is supported by 

children’s divergent conceptualizations of the mind and the heart (in the U.S.) and the heart-mind 

(in China) (Task 5A). However, given the inconclusive results of Task 5B, future research 

should examine whether and how far cognitive and affective functions are perceived as more 

similar among Chinese-speaking children as compared to English-speaking children. In addition, 

the development-culture interaction hypothesis is supported by children’s divergent 

developmental trajectories of anthropomorphism across cultures (Task 5C): American children’s 

anthropomorphism was stable across ages, whereas older Chinese children tended to 

anthropomorphize more than younger Chinese children did, which was likely due to their 

cumulative exposure to anthropomorphism in Chinese culture. 
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Chapter 6 

Conclusions 

Over the past three decades, a large body of literature has shown systematic differences 

in the cognitive and social orientations of Western and East Asian adults (e.g., Heine, 2001; 

Kitayama et al., 2009; Markus & Kitayama, 1991, 2010; Nisbett et al., 2001; Peng & Nisbett, 

1999; Spencer-Rodgers et al., 2010; Triandis, 1989). According to this literature, in an ideal, 

prototypical Western view, the world consists of separate entities, each with a unique and stable 

identity, which may result in conflicts with opposing entities (Nisbett et al., 2001; Peng & 

Nisbett, 1999). Consistent with this world-view, the self in the prototypical Western view is 

viewed as independent of social relations, consistent across contexts, and valued more than the 

collective group (Markus & Kitayama, 1991; Heine, 2001; Triandis, 1989). In contrast, in an 

ideal, prototypical East Asian view, the world is an interconnected whole, where change is 

constant and opposite entities exist in interdependent relations (Nisbett et al., 2001; Peng & 

Nisbett, 1999). Consistent with this world-view, the self in the prototypical East Asian view is 

dependent on social relations, malleable when adapting to contexts, and valuable when 

contributing to the collective group (Markus & Kitayama, 1991; Heine, 2001; Triandis, 1989). 

These divergent world- and self-views can be traced back to the historical societies and 

intellectual traditions of the respective cultures, which, by implication, have persisted through 

millennia.  

It is plausible that these culturally specific views permeate and transmit across 

generations through parenting and socialization practices (Pomerantz et al., 2008). For example, 

in line with the Western tendency to value individuals and the East Asian tendency to value the 

collective group, Western parents tend to encourage children to express their own opinions 
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whereas East Asian parents tend to encourage children to respect social consensus (Ronfard et 

al., 2018). In line with the Western tendency to view the self as consistent and the East Asian 

tendency to view the self as malleable, Western parents tend to prioritize nurturing children’s 

positive self-views (e.g., self-esteem) over demanding children’s improvement, whereas East 

Asian parents tend to have the reverse priorities (Ng et al., 2007; Ng et al., 2019). On the one 

hand, these parenting and socialization practices may steer child development toward divergent 

directions; on the other hand, there may be robust, universal patterns of child development that 

are resistant to these cultural influences. However, as compared to the wealth of literature in 

cultural psychology with Western and East Asian adults, the literature in developmental cultural 

psychology with Western and East Asian children is much smaller. As a result, the cultural 

differences found among adults have not been systematically examined from a developmental 

perspective. 

Overview of Dissertation Objectives and Tasks 

This dissertation addresses this gap by systematically investigating the cognitive styles of 

American and Chinese children with nine tasks in four domains (reviewed below). The goal of 

this dissertation is to identify universal patterns as well as cultural variations in American and 

Chinese children’s development in these domains. Four overarching hypotheses were examined: 

a development hypothesis, a culture hypothesis, a development-culture interaction hypothesis, 

and an invariance hypothesis. The development hypothesis suggests that, despite divergent 

cultural practices, certain developmental processes are robust and universal; thus, it predicts 

similar developmental trajectories between American and Chinese children. The culture 

hypothesis suggests that culture has a significant impact on children’s development; thus, it 

predicts that, across ages, American and Chinese children will show cultural differences in 
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patterns similar to American and Chinese adults. The development-culture interaction hypothesis 

suggests that the effect of culture depends on age—it is plausible that the effect of culture only 

appears after the child has been exposed to a culture for a period of time and increases as the 

exposure accumulates; thus, it predicts that greater cultural differences will be found among 

older children as compared to younger children. The invariance hypothesis suggests that children 

respond systematically in certain contexts regardless of age or culture; thus, it predicts similar 

responses in certain contexts across ages and cultures.  

Furthermore, cultural beliefs and values can be transmitted in two primary venues: at 

home, through parenting and socialization, and/or in school, through formal education and 

exposure to broader cultural beliefs and values in society. Although the transmission of cultural 

beliefs and values was not directly examined in this dissertation, due to practical constraints 

preventing me from exploring the relations between parental beliefs and children’s beliefs (as 

described in Chapter 1), this dissertation was able to capture beliefs and values transmitted in 

both venues, by studying children ages 3 to 9. By examining this relatively wide age range, I was 

able to look beyond the main effect of culture to see if any potential effect of culture differed by 

child age.  

Children’s cognitive styles were examined in the following four domains: expectations of 

change (Chapter 2), reactions to contradiction (Chapter 3), attention to context and reasoning 

about relations, with implications for tool innovation (Chapter 4), and conceptualization of 

mental faculties and functions (Chapter 5). The first two domains were selected because, in 

cultural psychological research, Western and East Asian adults have been shown to differ in 

these domains. The third domain was selected because Western and East Asian adults and 

children have been shown to differ in attention and reasoning, with implications for a recent 
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focus in child development, namely tool innovation. The fourth domain was selected because 

theoretical speculation suggests potential cultural differences in this domain, but this speculation 

had not been examined empirically. 

Chapter 2 examined American and Chinese children’s expectations of change. Previous 

research has found that, as compared to Western children, East Asian children are more likely to 

expect change in personal traits and emotional states, but the age at which this cultural difference 

emerges varies across tasks (Ji, 2008; Kuwabara et al., 2011). Motivated by this inconsistency in 

the literature, Task 2A examined children’s general expectations of change in personal traits and 

interpersonal relationships. Task 2B examined children’s beliefs about the malleability of 

personal traits and the value of effort. 

Chapter 3 examined American and Chinese children’s reactions to contradiction in the 

cognitive and the emotional domains. Previous research has shown an overall rejection of 

contradiction among Western children. Specifically, when faced with conflicting claims, 

Western children tend to accept one and reject the other (Haber et al., 2019; Heiphetz et al., 

2013; Kuhn et al., 2000; Wainryb et al., 2004); when presented with situations that could elicit 

both positive and negative emotions, Western children tend to acknowledge either the positive or 

the negative emotion, while denying the possibility of simultaneous mixed emotions (Harris, 

1983; Harter & Buddin, 1987; Peng et al., 1992). It is unknown from the literature whether East 

Asian children would have similar or different reactions to conflicting claims and mixed 

emotions. Motivated by this gap in the literature, Task 3A examined children’s reactions to 

conflicting claims provided by two informants. Task 3B examined children’s understanding of 

mixed emotions. 



261 

 

Chapter 4 examined children’s attention to the focal object versus the context as well as 

children’s analogical reasoning and its relation to tool innovation. Previous research found that 

when viewing a scene, Western children tend to attend to the focal object, whereas East Asian 

children tend to attend to the context or the relations between objects and this difference emerges 

by the age of 6 (Duffy et al., 2009; Imada et al., 2013) or even 4 years (Chen & Harris, n.d.). As 

compared to Western children, East Asian children have also been found to reason better about 

complex relations by making analogies across contexts (Richland et al., 2018). This reasoning 

skill may be helpful in the context of solving tool innovation problems—which often yield 

strikingly poor performance from children as shown in recent studies (Beck et al., 2014; Hanus 

et al., 2011)—because it can enable children to transfer solutions from familiar problems to the 

unfamiliar problem at hand. However, little research has examined the connection between 

analogical reasoning and tool innovation (see an exception in Whalley & Beck, 2017) or 

compared tool innovation between Western and Eastern cultures. Motivated by this rationale, 

Task 4A examined children’s attention to the focal object versus the context with the aim of 

replicating previous findings. Task 4B examined children’s analogical reasoning and its relation 

to children’s performance in tool innovation tasks—in the context of the hook task (Beck et al., 

2014) and the floating object task (Hanus et al., 2011). 

Chapter 5 examined children’s conceptualization of mental faculties and functions. This 

chapter was motivated by the lexical differences between English and Chinese in describing 

mental faculties as well as the differences in the intellectual traditions regarding attributing 

mental states to non-human entities (i.e., anthropomorphism). Task 5A examined children’s 

conceptualization of mental faculties in terms of the associated mental functions, testing the 

assumption that different mental-faculty words categorize mental functions in different ways. 
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Task 5B examined children’s categorization of mental functions. Task 5C examined the degree 

to which children attribute mental states and faculties to non-human natural entities. 

Finally, four additional tasks examined American and Chinese adults’ beliefs in the 

above four domains to provide references for children’s performance. Task 2C examined adults’ 

beliefs about change and learning. Task 3C examined adults’ attitudes toward contradiction. 

Task 4C examined adults’ attitudes toward parts versus the whole. Task 5D examined adults’ 

conceptualizations of mental faculties. 

The overall findings across these tasks and domains did not show systematic cultural 

differences between American and Chinese children or adults. In fact, similar patterns of 

development were found on multiple measures, providing strong support for the development 

hypothesis. Nonetheless, cultural differences were found for several measures, which suggests 

that the culture hypothesis does apply to some contexts, but with limited generalizability. No 

interaction between age and culture was found for most measures, except two, providing limited 

support for the development-culture interaction hypothesis. In the next section, I review the main 

findings of this dissertation, by first reviewing the evidence for cultural similarities and then 

reviewing the localized cultural differences.  

Cultural Similarities 

Similarities in Children’s and Adults’ Expectations of Change 

American and Chinese children were similar in their expectations of change. In Task 2A, 

children were presented with stories depicting protagonist(s) as having certain preferences, 

temperaments, or relationships and were asked to predict whether the protagonist(s) would 

change in the distant future. The results showed that children’s predictions varied across stories, 
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but not across cultures. Children in both cultures were sensitive to the direction of change: they 

predicted more positive changes (e.g., from having a bad relationship to a good relationship) and 

neutral changes (e.g., from not liking certain food to liking it) than negative changes (e.g., from 

being calm to ill-tempered). This optimism is consistent with previous finding on children’s 

positivity bias (Boseovski, 2010; Lockhart et al., 2002). Children in both cultures were also 

sensitive to the domain of change: they were more likely to predict changes in preferences than 

changes in temperaments and relationships. These findings suggest that children in both cultures 

tend to perceive negative characteristic as more malleable than positive or neutral characteristics; 

children in both cultures also tend to perceive personal preferences as more malleable than 

temperaments and relations.  

 Because Task 2A aimed at studying children’s general prediction of change, the 

protagonists were not described as intending to change. Task 2B put intention and effort into the 

equation and examined children’s beliefs in the malleability of personal traits and the value of 

effort. In this task, children were presented with stories that were designed to measure various 

aspects of growth (which is associated with beliefs in trait malleability and the value of effort) 

versus fixed mindsets (which is associated with beliefs in trait stability and innateness) (Dweck, 

1999; Dweck & Leggett, 1988; Mueller & Dweck, 1998; Yeager & Dweck, 2012). The results 

showed that children in both cultures were similar in their overall endorsement of the growth 

mindset. For example, nearly all children responded that a person should keep trying instead of 

giving up when facing obstacles, that a person can become smarter if he or she really tries to, and 

that, when a person succeeds, the person should continue to make an effort instead of dwelling 

on the success. This suggests that the optimism shown in Task 2A is unlikely to be due to a 

belief that negative traits will naturally become positive or that positive traits will naturally 
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remain positive without effort. These findings are encouraging, because having a growth mindset 

has been associated with adaptive outcomes in motivation and academic achievement (Yeager & 

Dweck, 2012).  

In addition, a similar developmental trajectory was found in both cultures. In Task 2A, 

older children were more likely to predict changes than younger children. This finding was 

inconsistent with the finding of Lockhart et al. (2002) that younger children predicted more 

positive changes than older children; but it was consistent with research showing that younger 

children hold stronger essentialist beliefs—i.e. beliefs that traits are innate and stable (e.g., 

Gelman et al., 2007). In Task 2B, older children were more likely to endorse a growth mindset 

than younger children. These findings suggest that children develop stronger beliefs in 

malleability with age.  

In fact, cultural similarities were not only found among children, but also in adults’ 

beliefs about change, trait malleability, and learning. In Task 2C, adults in both cultures were 

similar in their overall endorsement of change versus stability (scale adapted from Choi et al., 

2007) and the growth versus the fixed mindset (as measured by the Theory of Intelligence Scale 

adapted from Dweck, 1999). When asked about their learning beliefs (items based on research by 

Li, 2004 and Kühnen et al., 2012), American and Chinese adults did not differ systematically, 

contrary to expectation based on the finding of Li (2004) that American adults tend to have a 

mind-orientation whereas Chinese adults tend to have a virtue-orientation and the finding of 

Kühnen et al. (2012) that Western adults tend to emphasize communication whereas East Asian 

adults tend to emphasize contemplation. In fact, neither American nor Chinese adults showed a 

global orientation toward mind versus virtue, or communication versus contemplation; their 
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mind- versus virtue- and communication- versus contemplation- orientations varied across 

questions and the variation was similar in each culture.  

Similarities in Children’s Reactions to Contradiction 

 American and Chinese children were similarly likely to reject contradiction. In Task 3A, 

children were presented with two conflicting, but equally plausible, labels for the same hybrid 

animal (e.g., a fish-bird) or object (e.g., a hat-cup) and could endorse neither, one, or both labels 

and make neither, one, or both inferences about the abilities of the hybrid animal or the functions 

of the hybrid object. The results showed that, in both cultures, most children only endorsed one 

label instead of both labels; and for most (3 out of 4) hybrids, most children endorsed one instead 

of both inferences. This finding suggests that previous work on Western children’s difficulty in 

simultaneously contemplating multiple conflicting interpretations (Beck, Robinson, Ahmed, & 

Abid, 2011) can be generalized to Chinese children. 

 In Task 3B, children were presented with stories, each containing a positive and a 

negative component. Children were asked to indicate, for each story, whether the protagonist 

would feel a positive emotion and also whether the protagonist would feel a negative emotion. 

Similar to Task 3A, children could endorse neither, one, or both emotions. The results showed 

that, in both cultures, children tended to agree to only one emotion (whether positive or negative) 

instead of both emotions, even though the story episodes warranted feeling mixed emotions. This 

finding suggests that previous work on Western children’s difficulty in acknowledging mixed 

emotions (Harris, 1983; Harter & Buddin, 1987; Peng et al., 1992) can also be generalized to 

Chinese children. In addition, when children did acknowledge mixed emotions, they tended to 

think about and justify their ideas about mixed emotions in a similar fashion across cultures—
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they provided an appropriate example that could elicit simultaneous positive and negative 

emotions. 

 Children’s acceptance of contradiction varied across domains and the variation was 

similar across cultures. In both cultures, children were less accepting of contradiction in labeling 

(Task 3A) than in inferences (Task 3A) or in emotions (Task 3A). This variation across domains 

is likely due to children’s varying exposure to contradiction in these domains. Arguably, children 

are more likely to encounter situations that elicit mixed emotions, objects with dual functions, or 

animals with dual abilities as compared to entities that simultaneously belong to two familiar 

categories (such as a cat-dog). Such domain specificity is consistent with previous research 

showing that children’s multiplist epistemological stance (i.e., acknowledging that two 

disagreeing people can both be right) is domain specific (Haber et al., 2019; Heiphetz et al., 

2013; Kuhn et al., 2000; Wainryb et al., 2004). However, previous research mainly compared the 

domains of cognition, preferences, and morality, whereas the present tasks expand the 

comparison to that between cognition and emotion.  

Similarities in Children’s Attention and Analogical Reasoning and Adults’ Attitudes 

toward the Whole 

 Chapter 4 examined children’s attention to contexts and reasoning about relations, as well 

as their connections to children’s tool innovation. Task 4A examined children’s attention to the 

focal object versus the background by measuring their accuracy rates in detecting changes in the 

focal objects and in the backgrounds, with a paradigm adapted from Chen and Harris (n.d.). 

Contrary to expectation, children did not differ across cultures in terms of attending more to the 

object versus the background or the reverse. Instead, in both cultures, children’s accuracy in 

detecting changes in objects and background was similar. In Task 4B, children were invited to 
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look for abstract, relational similarities across two different problem-solving stories as a measure 

of their analogical reasoning skills. Children in both cultures were similarly likely to judge the 

two stories as similar.  

 In addition, a similar developmental trajectory was found in both cultures. In Task 4A, 

older children had higher accuracy rates than younger children. This developmental pattern is 

likely associated with the development of executive functions, such as attention, working 

memory, and inhibition of inaccurate responses. In Task 4B, as compared to younger children, 

older children were more likely to judge the two stories as similar as opposed to different; when 

asked to identify the similarities, older children were also more likely to identify surface (e.g., 

both story protagonists were animals) and explicit (i.e., same phrases in the narrative of the 

stories, e.g., both protagonists were described as having trouble reaching an object) as well as 

implicit and abstract (e.g., both story protagonists used tools) similarities. These findings are 

consistent with previous findings that analogical reasoning improves with age (Gentner & 

Hoyos, 2017) and that younger children tend to rely on perceptual information about individual 

objects in reasoning, whereas older children can rely on abstract relation information (Gentner & 

Toupin, 1986).  

In Task 4C, American and Chinese adults completed a questionnaire assessing their 

attitudes toward details versus the whole (adapted from Choi et al., 2007). Contrary to the 

previous findings (Choi et al., 2007; Nisbett et al., 2001), no systematic cultural difference was 

observed. Adults in both cultures expressed an overall agreement with the importance of the 

whole and disagreement with favoring parts over the whole. 
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Similarities in Children’s Tool Innovation 

 Task 4B also examined children’s tool innovation. Contrary to expectation (Whalley & 

Beck, 2017), children’s analogical reasoning was not related to their performance on tool 

innovation tasks. Children’s performance was similar in both cultures. They performed better on 

the floating object task than on the hook task. In addition, a similar developmental trajectory was 

found in both cultures: older children performed better on both tasks (in terms of finding the 

target solution in the hook task as well as finding the target solution and completing the problem 

in the floating object task) than younger children. This is consistent with previous studies on the 

hook task (Beck, Apperly, Chappell, Guthrie, & Cutting, 2011) and the floating object task 

(Hanus et al., 2011), although older children are not always more innovative tool users than 

younger children when the task calls for using a familiar tool in a new way (German & Defeyter, 

2000).  

Similarities in Children’s and Adults’ Conceptualization of the Brain 

Chapter 5 examined the conceptualizations of mental faculties and functions by 

American and Chinese children and adults. Specifically, American participants responded to 

questions about the brain, the mind, and the heart, and Chinese participants responded to 

questions about the brain and the heart-mind (xin). The results showed that children and adults in 

both cultures have similar conceptualizations about the brain.  

 In Task 5A, American and Chinese children were asked to indicate the location of the 

brain and whether they needed the brain for a range of functions. In both cultures, the majority of 

children located the brain in the head. They also tended to associate the brain with cognitive 

functions (e.g., thinking), but not with affective (feeling sad), sensory (seeing), or bodily 
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functions (e.g., walking). This finding was also consistent with previous research with American 

children (Johnson & Wellman, 1982). 

 In Task 5D, American and Chinese adults were asked to select, from a range of functions, 

which ones required the brain to perform. The frequency with which adults selected each 

function was similar in each culture. Adults’ in both cultures were more likely to associate the 

brain with cognitive and sensory functions than with affective and bodily functions.   

Similarities in Children’s Anthropomorphism 

 Task 5C examined the degree to which American and Chinese children attribute mental 

faculties and functions to a range of non-human entities (their anthropomorphic tendencies), 

from extremely inanimate (a mountain) to extremely animate and human-like (a monkey) 

entities. The results showed that children’s anthropomorphism varied across entities and the 

variation was similar in each culture. In both cultures, children were sensitive to the 

classification of mammals, insects, plants, and inanimate entities when making inferences about 

their mental functions and faculties. They tended to attribute the most mental functions and 

faculties to a human-like animal (i.e. a monkey) and the least to inanimate entities, such as a 

mountain or river.  

 Summing up, cultural similarities were found in each of the nine tasks with children, 

either in the overall pattern of response (e.g., children endorsed the growth mindset to a similar 

extent), or in terms of developmental trajectory (e.g., older children tend to be more accepting of 

contradiction than younger children). These findings support the development hypothesis. 

Surprisingly, the adults’ responses in four tasks were also more similar than expected from 



270 

 

previous findings. Despite these overall similarities in the responses of children and adults, 

several localized cultural differences were found, reviewed below.  

Cultural Differences 

Cultural Differences in Children’s Expectations of Change by Domain 

In Task 2A, although children in both cultures were more likely to expect change in 

preferences than in temperaments or relationships, American children were more likely to expect 

changes in preferences than Chinese children, whereas Chinese children were more likely to 

expect changes in relationships than American children. This might be associated with the 

independent versus interdependent inclinations of the two cultures (Markus & Kitayama, 1991). 

In an independence-oriented culture such as the U.S., a person is often viewed as a unique being 

defined by his or her personal traits and preferences. In contrast, in an interdependence-oriented 

culture such as China, a person is often viewed as an integral part of the group and defined by the 

person’s relationships with others. By implication, American parents may attend and 

accommodate more to a child’s preferences, for example during meal-time, than Chinese parents 

do; in contrast, Chinese parents may emphasize that the child respect the family’s effort in 

preparing the meal and adapt to the meal that is offered. Moreover, because interpersonal 

relationships are more central to East Asian self-views than Western self-views (Markus & 

Kitayama, 1991), Chinese children may be more likely to associate growing up with changing 

interpersonal relationships as compared to American children. 

Cultural Differences in Children’s and Adults’ Approaches to Reconciliating Contradiction 

 Despite the overall similarity in children’s rejection of contradiction in both cultures 

(Tasks 3A and 3B), when they did not reject contradiction, there were various indications of 
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differential responding across cultures. When presented with conflicting claims about the hybrids 

(Task 3A), American children were more likely to endorse both claims, whereas Chinese 

children were more likely to endorse neither claim. Similarly, when hearing stories that could 

elicit both positive and negative emotions (Task 3B), American children were more likely to 

endorse both emotions, whereas Chinese children were more likely to endorse neither emotion. 

A similar pattern of response was produced by adults (Task 3C): when presented with two 

conflicting strategies of dealing with disagreement—one strategy emphasized seeking 

compromise and the other emphasized debating right and wrong, American adults tended to 

favor the compromise strategy over the debate strategy, and they agreed more to the compromise 

strategy than Chinese adults. Chinese adults, on the other hand, tended to disagree with the 

compromise strategy and only slightly agree with the debate strategy. 

 Based on these findings, it was proposed that, when integrating contradictory claims or 

emotions, American children and adults were more inclined to take the co-existence approach 

and endorse both claims or both emotions, whereas Chinese children and adults were more 

inclined to take the neutralization approach and endorse neither claim or emotion. It is possible 

that the neutralization approach is more prevalent in East Asian cultures, whereas the co-

existence approach is more prevalent in Western cultures, which explains why previous research 

with Western participants almost exclusively focused on the co-existence approach while 

overlooking the neuralization approach. 

 In addition, in Task 3A, when asked whether two disagreeing people could both be right, 

or only one was right, American children were more than twice as likely as Chinese children to 

choose the “both right” option; however, Chinese children were more than twice as likely as 

American children to not choose by giving an integrated response (responding that both “one 
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right” and “both right” were possible). This finding suggests that Chinese children were less 

likely to think in dualistic terms than American children did, a speculation consistent with 

philosophical differences in dualism in Western and East Asian cultures (Suzuki, 1964; Watts, 

1989). However, because Chinese children were not more likely to refuse to choose in other 

forced-choice questions across the tasks, this difference may not be generalizable and requires 

more systematic analysis and replication in future research.   

Cultural Differences in Children’s Overall Attention 

In Task 4A, although the expected cultural difference (i.e., American children would be 

more accurate in detecting changes in the focal object whereas Chinese children would be more 

accurate in detecting changes in the background) was not found, an unexpected difference was 

found: as compared to American children, Chinese children were more accurate in detecting 

changes both in the focal object and in the background. This finding could be related to the 

previous finding that Chinese children have more advanced executive functions than American 

children (Sabbagh et al., 2006), but given that it contradicts previous findings with similar tasks 

(Chen & Harris, n.d.; Duffy et al., 2009), it is may not be generalizable and requires replication 

in future research. 

Cultural Differences in Children’s Identification of Abstract Similarities between Contexts 

 In Task 4B, when asked to identify similarities across two different problem-solving 

stories, children were similar across cultures in terms of identifying surface or explicit 

similarities. However, Chinese children were more likely than American children to identify 

implicit and abstract similarities (i.e., that both story protagonists had used tools, although tool-

use was described differently, with no overlapping words, in the two stories). This is consistent 
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with previous findings by Richland et al. (2010) that American and Chinese children performed 

similarly on simple analogical reasoning tasks, but Chinese children outperformed American 

children on complex analogical reasoning tasks. This suggests that children in both cultures have 

similar basic analogical reasoning skills, but Chinese children are more advanced in complex 

analogical reasoning than American children. 

Development-Culture Interaction in Children’s Tool Innovation 

 Although there was no systematic cultural difference in children’s tool innovation in Task 

4B, there was an interaction between age and culture on the completion of the hook task. 

Specifically, among younger children, American children outperformed Chinese children in 

completing the hook task, either with the target solution or an alternative functional solution. 

However, this difference was attenuated or not significant among older children. In fact, in terms 

of completing the hook task, Chinese children’s performance increased with age whereas 

American children’s performance remained stable across ages. This finding suggests that there 

may be an early advantage to American children, but Chinese children gradually catch up during 

early school years. One explanation is that the home or preschool environment of American 

children may be more beneficial for tool innovation than that of Chinese children. For example, 

the early environment of American children likely provides more support for autonomy and 

opportunity of exploration than that of Chinese children, which likely emphasizes self-regulation 

and rule-conformity. Moreover, there may be a greater difference between home and school 

environments in China (hence, the age-related change among Chinese children) as compared to 

the U.S. For example, the academic curriculum in Chinese elementary schools is likely more 

demanding than that in the U.S. and thus accelerates children’s cognitive development. 
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Cultural Differences in Children’s and Adults’ Conceptualization of the Mind, the Heart, 

and the Heart-Mind  

The results of Task 5D suggest that different mental-faculty words in English (mind, 

heart) and Chinese (heart-mind) are associated with different mental functions by adults. 

American adults were more likely to associate the mind with all of the cognitive functions than 

with any other type of functions; they were also more likely to associate it with both of the 

affective functions than with the sensory and bodily functions. American adults were more likely 

to associate the heart with both of the affective functions than with any other type of functions. 

These findings suggest that American adults may tend to view the primary function of the mind 

as cognition and the secondary function as affect and view the primary function of the heart as 

affect. In contrast, Chinese adults associated the heart-mind with cognitive, affective, and 

sensory functions in a mixed order, without showing clear divisions between different types of 

functions. This contrast suggests that the mental-faculty words (mind, heart) in English likely 

help English-speakers organize mental functions into clearly defined categories (e.g., cognitive, 

affective), whereas the mental-faculty word (heart-mind) in Chinese likely prompt Chinese-

speakers to view different types of mental functions as intertwined.   

The results of Task 5A showed a similar pattern among children. American children 

tended to associate the mind with cognitive functions, but they did not clearly associate the heart 

with any function, which suggests that an understanding of the heart may be late-developing 

among American children. Chinese children, on the other hand, tended to associate the heart-

mind with both cognitive and affective functions in a mixed order—similar to Chinese adults.  

 Given the role of language in children’s developing mental-states understanding (Harris 

et al., 2005), it is likely that this difference in mental-faculty words between English and Chinese 
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contributes to divergent mental-states understandings. In line with the argument of Hoemann et 

al. (2019) that words prompt children to form conceptual categories, the mental-faculty words in 

English may prompt American children perceive a clear division between cognitive and affective 

functions, whereas the mental-faculty word in Chinese may prompt Chinese children to perceive 

the division to be more blurry. However, the results of Task 5B did not provided conclusive 

evidence in terms of whether Chinese children perceive cognitive and affective functions as 

more similar as compared to American children. This research question can be further examined 

in future research. 

Development-Culture Interaction in Children’s Anthropomorphism 

 Despite an overall similar pattern of response in both cultures in Task 5C, there was an 

interaction between age and culture in children’s anthropomorphic tendencies. Specifically, older 

Chinese children tended to attribute more mental abilities and faculties to entities than younger 

Chinese children, whereas American children’s responses remained stable across ages. One 

explanation is that, although children in both cultures anthropomorphize to a similar degree, their 

anthropomorphism is likely driven by different cultural factors. On the one hand, American 

children’s anthropomorphism is likely driven by the prevalent anthropomorphism in children’s 

storybooks in the U.S. (Ganea et al., 2014; Marriott, 2002); on the other hand, Chinese children’s 

anthropomorphism is likely driven by cultural beliefs in the interconnections between humans 

and nature (e.g., Severson et al., 2019, listed examples of common sign on lawns in China such 

as “Green grass is afraid of your trampling”). Arguably, as children grow older, American 

children likely read fewer storybooks (thus are not exposed to more anthropomorphic beliefs), 

whereas Chinese children are likely exposed to more cultural beliefs that anthropomorphize 

nature.    
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 Summing up, despite general similarities across the nine tasks with children and the four 

tasks with adults, several localized cultural differences were found. However, no systematic 

cultural difference was found among children or adults. Some of the cultural differences were 

not reported in previous research, and therefore require replication. Overall, cultural similarities 

overshadow cultural differences. In that respect, the findings provide strong support for the 

development hypothesis and only weak and inconsistent support for the culture and the 

development-culture interaction hypotheses. 

Implications 

 This dissertation provides evidence for universal developmental trajectories among 

American and Chinese children, despite modest cultural differences. The findings not only 

revealed overall similarities between children in both cultures, but also between adults in both 

cultures, thereby failing to replicate many of the classic findings in cultural psychology (e.g., 

Nisbett et al., 2001). These findings have implications for studying cultures from a more nuanced 

and dynamic, as opposed to a dichotomous and static, perspective.  

 Henrich et al. (2010) criticized the field of psychology for the tendency to overlook 

cultural differences and to make generalizations about the human species based on the extremely 

unrepresentative WEIRD samples. This influential article has drawn attention to cross-cultural 

research, and to the risks of overgeneralizing universality while overlooking cultural difference. 

However, the opposite tendency, notably overgeneralizing cultural differences while overlooking 

cross-cultural similarities (Ronfard et al., 2018; Wellman et al., 2011), as well as within-culture 

variations (Talhelm, Zhang, Oishi, Shimin, Duan, Lan, & Kitayama, 2014), and dynamic cultural 

change (Greenfield, 2009)—is no less risky.  
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 First, there is converging evidence in developmental psychology for universal 

developmental trajectories in certain key conceptual domains, despite the existence of modest, 

localized cultural differences (Greenfield, Keller, Fuligni, & Maynard, 2003). For example, 

Wellman et al., (2011) found a general sequence of progression in children’s theory-of-mind 

development across multiple countries, although the order in which two particular tasks are 

mastered is reversed in the U.S. and China. Similarly, Ronfard et al. (2018) argued that children 

in multiple cultures have a similar conception of knowledge, although the ways in which they 

seek knowledge may vary across cultures. 

 Second, previous research has revealed considerable variations within cultures, 

suggesting that characterizing cultures as dichotomies and assuming homogeneity within cultures 

is inaccurate (Callanan, Solis, Castañeda, & Jipson, 2020; Greenfield, 2009; Talhelm et al., 2014; 

Medin, Bennis, & Chandler, 2010; Varnum et al., 2010). For example, Talhelm et al. (2014) 

examined Chinese adults from six provinces in China and found variations along the traditional 

East-West dimensions, such as interdependence versus independence, and holism versus 

analytics. Moreover, they argued that this variation is associated with variation in the main form 

of subsistence (i.e., the type of farmed crops) in the region: adults from regions dedicated to rice 

farming—which is more labor-intensive and requires collaboration—tended to be more 

interdependent and holistic, whereas people from regions dedicated to wheat farming—which is 

less labor-intensive and does not require collaboration—tend to be more independent and 

analytic (Talhelm et al., 2014). Talhelm et al. (2014) also showed that Beijing, where the 

Chinese participants in this dissertation were recruited from, was among the areas with the 

lowest percentage of farmland dedicated to rice paddies and the lowest percentage of participants 

(in their study) who exhibited a holistic as opposed to analytic orientation. Thus, recruiting 
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Chinese participants from Beijing might have attenuated potential cultural differences between 

American and Chinese participants. Similarly, Oishi, Lun, and Sherman (2007) found that, 

among American adults, residential mobility is associated with independent self-views whereas 

residential stability is associated with collective self-views. In addition, a large body of literature, 

including Lareau (2011) and Rowe (2008) have also found that, in the U.S., parenting beliefs and 

practices tend to vary across SES backgrounds.  

 Although this dissertation did not set out to investigate individual differences, the results 

show considerable variation within each culture. Indeed, for most tasks and questions in this 

dissertation, the range of responses provided by both children and adults was similar and wide in 

each culture. This is true for tasks and questions that showed cross-cultural similarities as well as 

those that showed cross-cultural differences. For example, when children were asked to predict 

whether or not story protagonists would change in the future in Task 2A, overall cross-cultural 

similarities were found in children’s change predictions. However, all four possible types of 

responses (i.e., very sure of no change, a little sure of no change, a little sure of a change, and 

very sure of a change) were offered by children for each story in each culture, demonstrating 

great within-cultural variability. Moreover, when children were asked whether two people 

disagreeing about an object name could both be right, or only one was right in Task 3A, a 

cultural difference was found in that American children were much more likely than Chinese 

children to give the “both right” response, whereas Chinese children were much more likely than 

American children to give the “integrated” response (i.e., both could be right or only one was 

right). Despite this difference, however, the “both right” response was not exclusively offered by 

American children; nor was the “integrated” response exclusively offered by Chinese children. 

In fact, all three types of responses (both right, one right, and integrated) were offered by 
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children in each culture, again, demonstrating great within-culture variability. Although this 

dissertation primarily focused on cultural comparison, the results suggest that within-cultural 

variation should not be overlooked and that individuals within a culture cannot be reduced to a 

caricature. 

 Third, Greenfield (2009) has argued that cultures are dynamic as opposed to static and 

that changes in socio-demographic factors lead to changes in cultural values and human 

development. She argues that interdependent values are adapted to communities that are small-

scale, rural, low-tech, and homogenous (Gemeinschaft), whereas independent values are adapted 

to societies that are large-scale, urban, high-tech, and heterogeneous (Gesellschaft). When a 

smaller-scale community shifts toward a larger-scale society, people’s values and practices 

change in response to these environmental shifts. Moreover, when families migrate, parents have 

to negotiate the discrepancy between the values in the home and the host cultures; similarly, 

children have to negotiate the discrepancy between the values at home and at school. Both 

processes likely result in changes in cultural values toward the values adapted to the host culture 

(Greenfield, 2009).  

 In light of this theory, it is plausible that cultures in the U.S. and China are becoming 

more similar. Notably, most of the classic studies that showed cognitive and social differences 

between Western and East Asian adults were conducted in the 1990s (Choi et al., 1999; Heine et 

al., 2001; Markus & Kitayama, 1991; Nisbett et al., 2001; Peng & Nisbett, 1999). In the 

meantime, China has seen a dramatic shift toward a more large-scale, urban, high-tech, and 

heterogeneous society and Chinese culture has likely shifted toward more individualistic, 

analytic, and independent values. Moreover, increasing exchanges between the U.S. and China 
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(facilitated by trade, Internet access, travel, studying abroad opportunities, etc.) have likely 

attenuated pre-existing cultural differences.  

 Greenfield’s (2009) theory links sociodemographic changes to cultural and psychological 

changes. Building on this theory, I propose that, in comparing cultures, isolation between 

societies increases cultural differences, whereas exchange between societies increases cultural 

similarities. By implication, there is a discrepancy between the historical intellectual traditions 

and contemporary psychology and society in a culture. Perhaps, the prototypical East-West 

differences, as found in previous studies, are best exemplified in historical texts, whereas the 

psychology of contemporary individuals shows increasing cross-cultural similarities and only 

modest differences. Moreover, Greenfield (2009) also argues that larger-scale societies tend to be 

more heterogeneous, and therefore have greater individual differentiation. It is possible that, in 

two exchanging large-scale societies, overall cultural differences decrease, while individual 

differences (which are likely promoted by SES or occupation) increase.  

Limitations 

Sampling 

 There are several limitations to the methodology adopted in this dissertation. First, the 

U.S. sample for both children and adults was small. This was due to a low response rate in the 

recruiting process in the U.S.—both in terms of consent for children’s participation and parents’ 

response to the questionnaire—as compared to in China—which was close to 100%. One reason 

for the different response rates in the U.S. and in China was that parents in the two cultures 

responded to teachers’ request differently. It is possible that Chinese parents were more likely to 

view the teacher as an authority and comply with the teacher’s request as compared to American 
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parents. Another possible reason is that the relatively long parental questionnaire prevented some 

American parents from participating. Having a small U.S. sample had two disadvantages. First, it 

reduced statistical power, which may explain why on some occasions, the effect of age was 

found for the Chinese sample but not for the American sample. Second, the sample might be 

unrepresentative and biased toward parents who were more interested in participating in 

research. Indeed, during recruitment, a few American parents explained that they were in 

academia themselves and therefore were willing to support research. The American adults in the 

sample had received more education than the Chinese adults, which made it difficult to 

disentangle the effects of culture and SES. Many previous studies comparing cognitive styles in 

Western and East Asian cultures (e.g., Cousins, 1989; Heine et al., 2001; Ji et al., 2001; Peng & 

Nisbett, 1999) worked with college students in these cultures, which effectively controlled for 

level of education. However, the findings of this dissertation suggest that previous finding with 

college students may not be replicated with parents.   

A Suite of Tasks versus Consecutive Experiments 

 In this dissertation, a suite of tasks was administered to the same group of participants, as 

opposed to consecutive experiments conducted with different groups of participants. Having a 

suite of tasks enabled the simultaneous examination of various domains. However, it also had a 

few disadvantages. First, the large number of tasks was demanding for children. It might have 

limited the participation pool because some families may have decided not to participate given 

the demanding nature of the study. Also, it might have affected children’s performance in the 

later tasks because of fatigue. Second, the breadth of the research was achieved at a cost of the 

depth. Without the structure of consecutive experiments, it was impossible to refine the 
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experimental design in light of emerging findings or to pursue follow-up questions in subsequent 

studies.   

 This dissertation focused on developmental trajectory and cultural comparison and, in 

most tasks, did not manipulate factors by assigning participants to different conditions, which 

made it difficult to isolate the causal factors and identify the causal mechanisms for the results. 

Future research could adopt an experimental approach and examine causal factors for the 

outcomes observed. 

Method Validity in Cross-Cultural Research 

 Given the potential differences in how questions are interpreted and how beliefs are 

expressed across cultures, the validity of methods in cross-cultural research should be 

scrutinized. For example, as discussed earlier with respect to Task 3A, if there are cultural 

differences in the attitudes toward making choices, then measuring this difference with forced-

choice questions will likely result in inaccurate results.  

 Adults’ beliefs in this dissertation were measure in self-report questionnaires, which 

should be interpreted with caution. Heine et al. (2002) argued that studying cross-cultural 

differences in self-reported Likert scales might yield inaccurate results, because participants 

might be subject to the reference-group effect—the tendency to evaluate oneself based on how 

one compares to one’s in-group members. In other words, a Chinese participant who reported 

disagreement with a statement might just see him- or herself as disagreeing more than the 

average Chinese person. Similarly, an American participant who reported disagreement with the 

same statement might just see him- or herself as agreeing more than the average American 

person. Because of the potential difference in the reference groups across cultures, it is unclear 
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whether the American participants agreed objectively more with the statements than the Chinese 

participants. 

Future Directions 

 This dissertation generates multiple directions for future research. First, given the 

limitations discussed above and the fact that some of the findings were not previously reported, it 

would be desirable to replicate the findings in this dissertation with consecutive, single-task 

experiments with more balanced samples from the U.S. and China.  

 Second, the findings prompted several theoretical explanations and speculations about 

causal factors and mechanisms without empirically examining them. These interpretive 

proposals can be examined in future studies with experimental designs. For example, in the tool 

innovations task (Task 4B), it was proposed that children develop from approximate solutions to 

precise solutions, which is associated with improvements in tool innovation. Future studies can 

examine this hypothesis by manipulating the physical constraints of the task apparatus (e.g., the 

tube width in the hook task) to capture this potential developmental shift. Another example is 

that, in Task 4A which examined children’s attention, it was proposed that the difference in 

salience between the focal object and the background may moderate the previously reported 

cultural differences in attention to the focal object versus the background. This proposal can be 

examined by manipulating the difference in salience between the focal object and the 

background and measuring whether cultural differences increase with the difference in salience. 

 Third, although the current findings did not replicate most of the previously reported 

cultural differences, they did suggest alternative, hitherto less conspicuous venues for cultural 

variation. For example, it was proposed (in Chapter 1) that there was a paradoxical relation 
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between the perceived value of the self versus the world and the motivation to change the self 

versus the world. This proposal suggests that the more a person values the self versus the world, 

the more motivated the person is to change the world and adapt it to the self, and the less 

motivated to change the self and adapt to the world. In contrast, the more a person values the 

world versus the self, the more motivated the person is to change the self to adapt to the world, 

and the less motivated to change the world and adapt it to the self. Ironically, attaching greater 

value to the self versus the world may prevent the person from pursuing self-related goals and 

direct the person’s attention toward world-related goals. On the other hand, attaching greater 

value to the world versus the self may prevent the person from pursuing world-related goals and 

direct the person’s attention toward self-related goals.  

 In addition, although U.S. and Chinese participants did not differ in terms of whether or 

not they integrate contradictory information, when they did, they tended to take different 

approaches to integration. Whereas the co-existence approach may be more prevalent in Western 

cultures, the neutralization approach may be more prevalent in East Asian cultures. Another 

possible venue for cultural differences involves the conceptualization of mental functions, 

specifically whether English- and Chinese-speakers perceive varying degrees of similarities 

between cognitive and affective functions.  

 In conclusion, this dissertation showed general similarities between American and 

Chinese children in their developmental trajectories in the domains of expectations of change, 

reactions to contradiction, attention to contexts, tool innovation, and conceptualizations of 

mental faculties and functions. It also showed similarities between American and Chinese adults 

in their beliefs in the domains of change, contradiction, interconnection, and mental faculties and 

functions. Several modest cultural differences were found among children and adults, but they 



285 

 

were overshadowed by cultural similarities. Future cultural psychological research can examine 

the dynamic increases in cultural similarities and the shifts from conspicuous to subtle cultural 

differences in the context of cultural exchanges.  
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