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Abstract

How do minds differ across cultures? According to one long-standing perspective in the social
sciences, people from Chinese cultures think less abstractly than people from Western cultures. Here,
we argue that previous studies of attention, perception, and memory suggest that East Asians may
think more abstractly than Westerners due to their greater sensitivity to social and physical contexts.
We tested these competing hypotheses in studies focused on two operationalizations of abstract
thought: event construal and analogical reasoning. In the first three studies (N = 1797), participants
chose whether events were best described abstractly or concretely. Across six independent national
samples, Chinese participants were more likely than U.S. participants to construe events abstractly. In
the next study (n = 965), participants from a more context-sensitive Chinese subculture were more
likely to construe events abstractly than those from a less context-sensitive subculture. In the final
two studies, participants attempted to solve analogical reasoning problems. Across four independent
national samples (N = 677), Chinese participants were more likely than U.S. participants to solve the
analogical reasoning problems correctly. Together, these results challenge the claim that Westerners
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think more abstractly than Chinese people and suggest that context-sensitivity may be an engine of
abstract cognition.

Keywords: Abstract cognition; Context-sensitivity; Culture; Event cognition; Analogy

1. Introduction

People from Western and East Asian cultures differ in how they perceive and think about
the world (Markus & Conner, 2014; Nisbett, 2003). Whereas Western people (typically sam-
pled from Caucasian North American or Western European populations) think of the self as
distinct from others (an independent self), East Asian people (typically sampled from Chi-
nese, Japanese, or South Korean populations) view the self primarily as related to others (an
interdependent self; Markus & Kitayama, 1991). Westerners are characterized as having an
analytic style of perception and cognition, meaning they tend to focus on objects, categories,
and the rules that govern them. By contrast, people from East Asian cultures are characterized
as having a holistic style of perception and cognition, meaning they tend to focus on the rela-
tionships between objects and their environment (Nisbett, Peng, Choi, & Norenzayan, 2001).
These social, cognitive, and perceptual differences reflect a broader difference: Western cul-
tures promote greater focus on decontextualized people, objects, and events, whereas East
Asian cultures promote greater sensitivity to the social and physical contexts of those people,
objects, and events (Hofstede, 2001; Markus & Conner, 2014; Masuda, Gonzalez, Kwan, &
Nisbett, 2008; Nisbett, 2003; Nisbett & Masuda, 2003; Nisbett et al., 2001; Wang, 2013).

How might more or less attention to context affect cognition? According to Nisbett and
colleagues, non-Western people, and specifically Chinese people, may have difficulty rea-
soning abstractly because they attend more to context than Westerners. In a landmark paper,
Nisbett et al. (2001) argued that Westerners, inheriting a tradition of formal logic from the
Ancient Greeks, “should be more capable of…reasoning based on logical rules” (p. 296) than
East Asians who, according to the authors, make “relatively little use of categories and formal
logic” (p. 291). They claim that whereas Westerners tend toward a “search for abstractions,”
East Asian people tend toward “a concern with concrete objects and events” (p. 306).

Norenzayan, Smith, Kim, and Nisbett (2002, Studies 3–4) tested this hypothesis in a task
where East Asian and Western participants attempted to reason about objects and events based
on formal rules while ignoring the real-world contexts in which these objects and events are
usually embedded. Western participants were more likely than East Asian participants to use
abstract, rule-based strategies to complete the tasks successfully (Norenzayan et al., 2002,
but see Klein et al., 2009 and Murphy, Bosch, & Kim, 2017). The authors concluded that the
East Asian participants made more errors because they were less likely to “decontextualize
the content of an argument from its logical structure” (Norenzayan et al., 2002, p. 678).

Chinese language and culture have been characterized as impediments to abstract thinking.
According to one of the first Western sociologists to study Chinese society, Marcel Granet,
“the Chinese have no taste for abstract symbols” (Granet, 1934, pp. 478–479 in Moser, 1996,
p. 5). According to the philosopher and linguist David Moser, Chinese thinking was viewed by
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Western scholars as “indifferent to abstraction” (Moser, 1996, p. 7), and the Chinese language
was thought to be “an unsuitable vehicle for abstract ideas” (Moser, 1996, p. 6).

Within experimental psychology, claims about Westerners’ superiority in abstract thinking
have focused on formal reasoning and categorization (Nisbett & Masuda, 2003; Nisbett et al.,
2001; Norenzayan et al., 2002). However, rule-based reasoning is only one type of abstract
thought. In the next section, we review several ways in which researchers have distinguished
between abstract and concrete thought. For each notion of abstractness, we will argue that the
empirical results suggest that East Asians, and specifically people from Chinese culture, may
think more abstractly than Westerners due to their greater context-sensitivity.

2. Abstractness and concreteness

Abstractness1 is defined in different ways by different researchers, but there are key over-
lapping aspects across these definitions. First, whereas concrete entities more often afford
perceptuo-motor experience (e.g., cats, cars, or cups), abstract entities usually exist only
in the mind (e.g., time, justice, or cogitation; Paivio, Yuille, & Madigan, 1968). Addition-
ally, abstractness and concreteness can also be thought of as describing hierarchies where
the superordinate (higher) levels of the hierarchy (e.g., a corporation) are more abstract,
and the subordinate (lower) levels are more concrete (e.g., an employee of a corporation;
Trope & Liberman, 2010), though superordinates at one level may be the subordinates of yet
higher levels (Burgoon, Henderson, & Markman, 2013; Freitas, Gollwitzer, & Trope, 2004).
Some scholars have compiled large lists of definitions and measures of abstract thought (e.g.,
Burgoon et al., 2013; Hale, 1988), but we will review only those notions of abstractness,
which illuminate potential relationships between context, culture, and abstract thinking.2

Below we describe three ways in which people can perceive, attend to, or construe their
experiences more abstractly or concretely: (i) Attending to wholes versus parts; (ii) attend-
ing to relationships versus relata; (iii) construing actions in terms of their goals versus their
implementations.

2.1. Abstract wholes and concrete parts

Colloquially, English speakers talk about abstract thinking as “seeing the forest for the
trees.” This idiom refers to focusing on broader, more abstract wholes rather than the parts
which make them up (Burgoon et al., 2013). Wholes correspond to superordinate levels of
a hierarchy and parts to subordinate levels. Wholes can be the parts of yet greater wholes;
each superordinate level provides a social, perceptual, or physical context for its subordinate
levels (e.g., branches are parts of trees, trees are parts of forests, and forests can be parts of
landscapes).

This distinction between wholes and parts aligns with a distinction in psychology between
perceiving holistic, “global” gestalts as opposed to their analytic, “local” constituents
(Burgoon et al., 2013; Navon, 1977). In Navon’s (1977) influential study of hierarchical
perception, participants saw a series of large letters composed of small letters (e.g., a large
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H made of small S’s). Participants pressed a button when a target letter appeared as either
a large, global letter or a small, local letter. Perceiving a global target requires ignoring
the local parts and attending to the higher-level whole (i.e., the gestalt). U.S. participants
perceived targets more quickly at the global level than the local level, a difference called
“global precedence.” Navon (1977) likened the global precedence effect to a tendency to see
the “forest before the trees.” In a cross-cultural study, East Asian participants, 84% of whom
were from China, demonstrated greater global precedence than Caucasian Western partici-
pants (McKone et al., 2010), consistent with other results showing that East Asians attend
more to contextual information in the perceptual field than Westerners do (Masuda & Nisbett,
2001; Nisbett & Masuda, 2003; Nisbett et al., 2001). In the case of wholes versus parts,
Chinese people seem to be more inclined than Westerners to see the forest before the trees.

2.2. Abstract relations and concrete relata

Thinking about relations or relational categories is more abstract than thinking about relata
(i.e., the things being related; Gentner & Asmuth, 2019; Hafri & Firestone, 2021; Hale,
1988).3 Whereas relata are typically more available to perceptuo-motor experience, a rela-
tionship between those relata must be inferred and is less available to our senses (Gentner
& Asmuth, 2019; Paivio et al., 1968). For example, we can perceive adults and children but
we cannot literally see the kinship relationship between them. Hierarchically, superordinate
relationships comprise their subordinate relata and provide social or physical contexts for
their relata (e.g., solar systems provide physical contexts in which planets are embedded and
related to one another). Thus, thinking about relationships means thinking about the contexts
in which objects and ideas are embedded.

Chinese participants show more relational, context-sensitive patterns of attention, percep-
tion, and memory relative to participants from Western cultures. For example, in one cross-
cultural study of attention (Ji, Peng, & Nisbett, 2000, Study 2), participants viewed a square
frame with a rod sitting inside the frame. The rod and frame rotated independently of each
other. Participants were asked to judge when the rod was vertical, regardless of the frame’s
position. Relative to U.S. Caucasian Americans, East Asians’ (i.e., Chinese, Japanese, and
Korean participants) verticality judgments were more influenced by the visual relationship
between the rod and frame. In a cross-cultural study of autobiographical memory, East Asians
and Asian Americans (the majority from Chinese cultures) tended to recall more memo-
ries based on general routines and more memories that dealt with interpersonal interactions.
By contrast, U.S. Caucasian Americans remembered more memories about specific, detailed
moments, and their memories typically focused on themselves as main characters (Wang &
Ross, 2005). East Asian and Asian American participants’ memories were more relational
because they were thematically related by common actions and focused more on the inter-
actions that relate people, rather than on individuals alone as main characters. These studies,
alongside others (e.g., Chua, Boland, & Nisbett, 2005; Masuda & Nisbett, 2001; Masuda &
Nisbett, 2006; Unsworth, Sears, & Pexman, 2005; Wang, 2013), suggest that people from
Chinese cultures seem to perceive and remember the world in a more relational, and thus
abstract, manner.
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We have interpreted the above studies of attention, perception, and memory to suggest
that people from Chinese cultures may think more abstractly than Westerners due to their
greater sensitivity to context. However, the tasks described above were not designed to test
how abstractly or concretely individuals think (i.e., they were not meant to test for differences
in abstract cognition). In the following section, we turn to a third notion of abstractness and
concreteness and a validated cognitive measure of that notion.

2.3. Abstract goals and concrete implementations

Actions are structured hierarchically and can be conceptualized at different levels of
abstractness (Burgoon et al., 2013; Reilly et al., 2025; Trope & Liberman, 2010). One can
construe actions in terms of either the concrete details of how the action is implemented
or in terms of the action’s abstract goals. The goals of actions are more abstract than their
implementations along several interrelated dimensions of abstractness: in terms of sensori-
motor availability (Paivio et al., 1968) because goals are typically not as available to direct
experience as the implementations by which we arrive at those goals; in terms of spatiotem-
poral psychological distance (Trope & Liberman, 2010) because goals are typically more
temporally and spatially distant than their implementations; and in terms of relationality and
information specificity (Gentner & Asmuth, 2019; Gentner & Hoyos, 2017) because goals are
less specific than their implementations and causally associate dissimilar actions and events.
Further, goals correspond to the superordinate levels of action hierarchies that are composed
of the subordinate, implementational levels (Burgoon et al., 2013; Trope & Liberman, 2010,
Vallacher & Wegner, 1987). Finally, goals provide a context that connects actions and their
implementational details through functional relationships.

Vallacher and Wegner (1989) validated a questionnaire called the Behavioral Identification
Form (BIF) to measure at what level people construe events or actions: the higher, more
abstract level of the goal or the lower, more concrete level of the goal’s implementation. For
25 different common events or actions, participants choose whether that item (e.g., voting)
is best described in terms of its abstract goals (influencing the election) or in terms of its
concrete implementational details (marking a ballot). Two previous studies have suggested
that Chinese participants construe events more abstractly than U.S. participants (Hong &
Lee, 2010; Miyamoto, Knoepfler, Ishii, & Ji, 2013)

2.4. The present studies

Here, in Studies 1a–1c, we conduct further tests of differences in abstract versus concrete
action construal between Caucasian American and Chinese participants. If Chinese people
tend to think more concretely than Westerners do (Moser, 1996; Nisbett et al., 2001; Noren-
zayan et al., 2002), then Chinese participants should choose concrete descriptions more often
than American participants. However, if people from Chinese culture tend to think more
abstractly than Westerners, consistent with their greater context sensitivity and with the results
of the attention, perception, and memory studies reviewed above, then Chinese participants
should choose abstract descriptions more often than U.S. participants. In Study 2, we test
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for differences in concrete versus abstract event construal within China, comparing two sub-
cultures shown previously to differ in context sensitivity. In Study 3, we test whether cross-
cultural differences between Chinese and U.S. participants extend to a different measure of
abstract thinking, analogical reasoning.

3. Studies 1a–1c: Event cognition across the United States and China

3.1. Study 1a

Two previous studies have administered versions of the BIF to Chinese and American par-
ticipants (Hong & Lee, 2010, Experiment 5; Miyamoto et al., 2013, Study 3). However, one
study used only a subset of the BIF items (Miyamoto et al., 2013), and neither study con-
trolled for relevant demographic factors that could potentially explain away differences in
abstract thinking between groups, such as age, education, and sex. Thus, we conducted Stud-
ies 1a–c for four reasons: (i) to use the entire validated measure of event construal (i.e., the
BIF); (ii) to conduct multiple exact replications before conducting conceptual replications,
following best practices (e.g., Pashler, 2018); (iii) to ensure we would have a sufficient num-
ber of participants in a combined dataset to conduct analyses that statistically controlled for
the demographic factors of age, education, and sex; (iv) to ensure that we had enough Chinese
participants for a subsequent study investigating abstract thought within China (see Study 2).

3.1.1. Method
3.1.1.1. Transparency and openness: Methods were preregistered at osf.io (https://doi.

org/10.17605/OSF.IO/HWD85). All data, analysis code, and research materials are available
on OSF (https://osf.io/m6rbv/?view_only=6c96471d67cd42eba20f467d22df6ea1). We chose
a target sample size of 400 for the first study because we were not sure how the effect
size might potentially be affected by online participation in uncontrolled and potentially
distracting environments. We report all data exclusions performed and all measures in this
study. Data were analyzed using the statistical package lme4 (version 1.1-31; Bates, Mächler,
Bolker, & Walker, 2015) using R (version 4.2.2; R Core Team, 2022) in RStudio (version
2023.03.1+446; Posit Team, 2023) to run mixed effects linear models (Baayen, Davidson, &
Bates, 2008).

3.1.1.2. Participants: Our target sample size was 400 participants before exclusions (200
Chinese participants, 200 U.S. participants). We collected data from a total of 418 participants
(18 participants more than we had planned due to difficulty collecting exactly the intended
number with the online platforms we used; Chinese: n = 215; U.S.: n = 203). We excluded
participants who: participated twice (n = 28); did not complete the survey (n = 4); were
not monolingual native U.S. Caucasian Americans (n = 54) or native Chinese individuals
(n = 17); gave incomplete or nonsensical answers to demographic questions (n = 1); and
one Chinese participant who took longer than 1 h to complete the task (the amount of time
U.S. participants had to finish). After exclusions, 313 participants remained whose data were
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analyzed (Chinese: n = 168 [107 females, 61 males, mean age = 35.52 years old]; Caucasian
American: n = 145 [62 females, 83 males, mean age = 36.10 years old]).

3.1.1.3. Materials: We used all 25 items of the Behavior Identification Form (BIF; Val-
lacher & Wegner, 1989) and created a Mandarin translation for this study. We produced the
Mandarin version using a translation and back-translation process with two native Mandarin
speakers. One native speaker translated the English BIF into Mandarin, and the other trans-
lated the Mandarin version back into English without having seen the original text. Any dis-
crepancies between the back-translation and the original English instructions were discussed
by the two Mandarin speakers and A.S. to finalize the Mandarin version of the questionnaire.

We created four versions of the BIF, each with a different fixed randomized order of the
items. In each version, the abstract description appeared as the top option for 13 of the items,
and as the bottom option for the remaining 12 items.

3.1.1.4. Procedure: We administered the BIF to participants over online survey plat-
forms in the United States (Amazon Mechanical Turk) and in China (wjx.cn, a Chinese survey
website). For each item, participants chose either the concrete or the abstract description of
the action, following these instructions: “Your task is to choose the description that seems
best to you. Choose one description for each pair. There are no right or wrong answers; peo-
ple simply differ in their preferences for the different descriptions, and we are interested in
your personal preferences.”

Participants then answered 11 demographics questions: sex, first language, height, age,
political orientation, birth country, race, occupation, income, education, and handedness. First
language, birth country, and race were used for exclusions; age, sex, and education were
collected for analyses controlling for those demographic factors. The remaining measures
were collected for an unrelated study.

3.1.2. Results and discussion
We analyzed choice of construal (abstract vs. concrete) as a function of culture (Chinese or

Caucasian American) in a binomial logistic regression with random intercepts for item and
subject and a random slope for culture over the items intercept. We tested for the statistical
significance of a factor of interest by comparing a full model including the factor of interest
(e.g., culture) to a reduced model which included all variables except for the factor of interest.
If a model failed to converge, we simplified the random effects structure of the model to try
to facilitate convergence (Barr, Levy, Scheepers, & Tily, 2013).

Chinese participants were more likely to select the abstract description than U.S. partici-
pants, Wald χ2(1) = 6.08, p = .01, OR = 1.96, 95% CI [1.16, 3.33] (see Figs. 1a and 2). These
results suggest that Chinese culture fosters more abstract thinking relative to U.S. culture.
These results are also consistent with the findings of two previous studies that administered
the BIF to Chinese and American participants (Hong & Lee, 2010, experiment 5; Miyamoto
et al., 2013, study 3).
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3.2. Study 1b

Study 1b attempts to exactly replicate the result of Study 1a with greater power.

3.2.1. Method
3.2.1.1. Transparency and openness: Methods were preregistered at osf.io (https://doi.

org/10.17605/OSF.IO/72E39). We report how we determined the sample size for Study 1b, all
data exclusions performed, and all measures in this study. The materials, procedure, exclusion
criteria, analysis software, and analyses were identical to Study 1a.

3.2.1.2. Participants: To determine sample size, we conducted a power analysis for gen-
eralized linear models using the pwr package (version 1.2-2; Champely, 2020), extracting R2
using the piecewiseSEM package (version 2.1.0; Lefcheck, 2016). According to this analysis,
Study 1a had 44.92% power, and a sample of 664 participants would be needed to reach 80%
power in Study 1b. Based on attrition in the first study, we targeted a total of 800 participants
(400 from each culture). We recruited 830 participants (Chinese n = 422; U.S. n = 408). We
excluded participants who: participated twice (n = 2); did not complete the survey (n = 39);
were not monolingual native U.S. Caucasian Americans (n = 94) or native Chinese individ-
uals (n = 12); gave incomplete or nonsensical answers to demographic questions (n = 2);
participated in Study 1a (n = 3); and two Chinese participants who took longer than 1 h (the
amount of time U.S. participants had to finish). After exclusions, Study 1b N = 676 (Chinese:
n = 372 [178 females, 194 males, mean age = 33.32 years old]; U.S. American: n = 304
[158 females, 146 males, mean age = 36.77 years old]).

3.2.2. Results and discussion
Study 1b successfully replicated the result of Study 1a: Chinese participants were more

likely to construe events abstractly than U.S. participants, Wald χ2(1) = 15.93, p < .001, OR
= 2.60, 95% CI [1.69, 4.00] (see Figs. 1b and 2).

3.3. Study 1c

Study 1c attempts to exactly replicate Studies 1a and 1b with greater power.

3.3.1. Method
3.3.1.1. Transparency and openness: Methods were preregistered at osf.io (https://doi.

org/10.17605/OSF.IO/AEU8W). We report how we determined the sample size for Study 1b
and all data exclusions performed. The materials, procedure, exclusion principles, analysis
software, and analyses were identical to those of Studies 1a–b except that the sample size was
increased. We also collected data on participants’ self-construal tendencies for a separate set
of analyses, which we do not report here.

3.3.1.2 Participants: The target sample size for this study was based on a power analysis
that showed that Study 1b had 63.33% power and that a sample of 822 participants would
reach 80% power. We wanted to reach at least 80% power to detect an effect of the same size
as Study 1b. Based on attrition in the first two studies, we aimed to recruit a total of 1000

 17568765, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tops.70061 by C

ornell U
niversity, W

iley O
nline L

ibrary on [05/08/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.17605/OSF.IO/72E39
https://doi.org/10.17605/OSF.IO/72E39
https://doi.org/10.17605/OSF.IO/AEU8W
https://doi.org/10.17605/OSF.IO/AEU8W


A. Singh et al. / Topics in Cognitive Science 00 (2026) 9 of 23

participants (500 Chinese participants, 500 U.S. participants) to increase the chances that we
reach our target sample size after exclusions. We collected data from a total of 1049 partic-
ipants (Chinese n = 537, U.S. n = 512). We excluded participants who: participated twice
(n = 2); did not complete the survey (n = 12); were not monolingual native U.S. Caucasian
Americans (n = 139) or monolingual native Chinese individuals (n = 37); gave nonsensical
answers to self-construal questions (n = 35); participated in Studies 1a or 1b (n = 13); and
three Chinese participants who took longer than 1 h (the amount of time U.S. participants had
to finish). After exclusions, Study 1c N = 808 (Chinese: n = 456 [255 females, 201 males,
mean age = 31.11 years old]; Caucasian American: n = 352 [190 females, 162 males, mean
age = 37.48 years old]).

3.3.2. Results and discussion
Study 1c successfully replicated Studies 1a and 1b: Again, Chinese participants construed

events abstractly more often than U.S. participants did, Wald χ2(1) = 5.83, p = .02, OR =
1.68, 95% CI [1.12, 2.53] (see Figs. 1c and 2).

3.4. Combined results

Across Studies 1a–1c, Chinese participants chose abstract descriptions of events more often
than U.S. participants. Next, we sought to examine whether relevant demographic variables

Fig. 1. Distributions of Participants’ Behavioral Identification Form (BIF) scores.
Note. Panels 1a–1c: Studies 1a–1c. Panel 1d: Study 2. Diamonds are means. Error bars represent the standard error
of the mean (SEM).
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(age, education, sex) could explain away the difference in BIF performance in the combined
data from Studies 1a–1c (N = 1797: Chinese n = 996 [540 females, 456 males, mean age =
32.17 years old]; U.S. Caucasians n = 801 [410 females, 391 males, mean age = 36.96 years
old]). The data from these studies were combined after establishing that there were no statisti-
cally significant differences in event construal between the three U.S. samples, Wald χ2(2) =
3.44, p = .179, nor the three Chinese samples, Wald χ2(2) = 4.74, p = .093. In the combined
data, Chinese participants construed events abstractly more often than U.S. participants, Wald
χ2(1) = 11.57, p < .001, OR = 2.02, 95% CI = [1.40, 2.93], and this difference remained
significant when controlling separately for education, Wald χ2(1) = 44.90, p < .001, sex,
Wald χ2(1) = 11.75, p < .001, and age, Wald χ2(1) = 12.72, p < .001. Models attempting
to control for all these variables simultaneously failed to converge even after model simpli-
fication. We did not find a significant main effect of education, Wald χ2(1) = 4.76, p = .45.
We found significant main effects of age, Wald χ2(1) = 5.93, p = .02, and sex, Wald χ2(1) =
6.27, p = .01, with older adults and males construing events abstractly more often in the com-
bined dataset. However, the main effects of these demographic variables do not bear directly
on our hypotheses regarding Chinese and American culture. Altogether, these results firmly
establish a cultural difference in event construal via multiple exact replications and by show-
ing that the difference between cultures remains significant even when statistically controlling
for relevant demographic variables.

However, could the differences in event construal have been due to participants’ use of
difference languages to complete the BIF rather than culture-linked cognitive differences in
context-sensitivity? American participants completed the BIF in English, and Chinese partic-
ipants completed it in Mandarin. We used a translation-backtranslation process to minimize
differences between the English and Mandarin versions of the BIF, but it is possible that the
online use of different languages to complete the questionnaire may have led to the differ-
ences found between American and Chinese groups. One aim of Study 2 was to address this
concern by testing whether two (sub)cultures that differ in relational thought, and thus in
context-sensitivity, would differ in event construal even when all participants completed the
task in one language (Mandarin).

4. Study 2: Event cognition within China

Study 2 had two aims. The first aim was to triangulate on the relationship between context-
sensitivity and differences in abstract cognition. If differences in context-sensitivity drive cul-
tural differences in abstract and concrete thinking, then (sub)cultural groups that differ in
context-sensitivity should differ in how abstractly or concretely they tend to think, even when
they are found within the same country. But how do we identify relevant subcultures? Subsis-
tence style (historical or present) influences cultural mindsets, even beyond the time during
which the culture practices that subsistence style (Berry, 1967; Uskul, Kitayama, & Nisbett,
2008). Specifically, rice-paddy agricultures are thought to foster more interdependent and
relational (and thus more context-sensitive) patterns of thinking than agricultures based in
wheat farming due to the greater large-group coordination and long-term planning needed for
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rice paddy farming, compared to wheat farming (Dong, Talhelm, & Ren, 2019; Talhelm et al.,
2014). Therefore, Study 2 tested for a difference in abstract versus concrete thinking between
participants who lived in (historically) rice or wheat provinces from Study 1’s Chinese sam-
ple. Based on the results of Studies 1a–1c and previous characterizations of rice and wheat
provinces (Talhelm et al., 2014), we predicted that participants from rice provinces would
construe events abstractly more often than participants from wheat provinces.

Study 2’s second aim was to address the question of whether cross-cultural differences in
event construal are due to cognitive differences (i.e., differences in sensitivity to context) or
due to the online use of different languages to complete the BIF (English for U.S. participants
and Mandarin for Chinese participants). Study 2 addresses this question by testing groups of
people that all completed the BIF in Mandarin.

4.1. Method

4.1.1. Transparency and openness
Sample size was determined by combining the Chinese data from Studies 1a–1b and

excluding participants for whom we could not determine the province they were from, or who
were not from a rice-based or wheat-based province. We report all data exclusions performed
and all measures in the study. This study’s design and analysis were not preregistered.

From our total sample of Study 1 Chinese participants (n = 996), we excluded participants
for whom we could not determine the province where they lived (n = 20) or who were not
from a historically rice-based or wheat-based province (n = 11). After exclusions, Study 2 n
= 965 (rice provinces n = 538 [304 females, 234 males, mean age = 31.23 years old]; wheat
provinces n = 427 [220 females, 207 males, mean age = 33.17 years old]). We based our
categorization of participants’ provinces on participant information provided by wjx.cn and
on previous research comparing rice and wheat provinces (Talhelm et al., 2014, Fig. 2). We
categorized the following provinces as “wheat provinces” in our analysis: Anhui, Beijing,
Gansu, Guizhou, Hebei, Heilongjiang, Henan, Jilin, Liaoning, Ningxia, Qinghai, Shaanxi,
Shanxi, Shandong, Tianjin, and Yunnan. We categorized the following provinces as “rice
provinces” in our analysis: Chongqing, Fujian, Guangdong, Guangxi, Hainan, Hubei, Hunan,
Jiangsu, Jiangxi, Shanghai, Sichuan, and Zhejiang.

4.2. Results and discussion

Within China, participants from historically rice-growing provinces construed events
abstractly more often than those from historically wheat-growing provinces, according to
a binomial logistic regression with subsistence style as a fixed effect and random intercepts
for subject, item, and province, with a random slope of subsistence style over the intercept
for items, Wald χ2(1) = 5.21, p = .02, OR = 1.34, 95% CI [1.05, 1.71] (see Figs. 1d and 2).
The effect of subsistence style remained significant when controlling separately for the par-
ticipants’ education, Wald χ2(1) = 5.40, p = .02, sex, Wald χ2(1) = 5.46, p = .019, and age,
Wald χ2(1) = 5.87, p = .02. We did not find significant main effects of education, Wald χ2(1)
= 4.28, p = .51, sex, Wald χ2(1) = 3.41, p = .06, or age, Wald χ2(1) = 2.23, p = .14. Partici-
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Fig. 2. Construal differences for each BIF item in Studies 1a–1c and 2.
Note. The x-axis represents whether an item was construed abstractly more often by the more or less context-
sensitive group. The vertical black lines represent 0% difference. Bars extending to the right indicate items con-
strued abstractly more often by the more context-sensitive group. Across studies, most items were construed
abstractly more often by the more context-sensitive group.

pants from both historically rice-growing, Wald χ2(1) = 14.92, p < .001, and wheat-growing
provinces, χ2(1) = 6.63, p = .01, were statistically more likely to construe events abstractly
than Study 1 U.S. participants.

This (sub-)cultural difference between participants who all completed our Mandarin trans-
lation of the BIF addresses concerns that the differences in abstract thought in Study 1 were
due only to the language participants used during the task. Further, the difference between rice
and wheat provinces parallels the difference between Chinese and American participants: In
both comparisons, participants from the more context-sensitive group were more likely to
construe events abstractly, compared to those from the less context-sensitive group.

5. Studies 3a-3b: Analogical reasoning across the United States and Chinese cultures

Do the differences in Studies 1–2 reflect variation in abstract cognition more broadly,
across multiple domains of abstractness, or are they limited to event cognition, specifically?
To investigate this question, Study 3 tested for cultural differences using another paradigm
case of abstract thinking: Analogical reasoning (Gentner, 1983; Gentner & Asmuth, 2019).
Analogical reasoning is abstract because analogy requires one to discover invisible, intan-
gible relationships between objects or ideas that may appear dissimilar at first. Discovering
analogical relationships requires thinking about objects or ideas relationally, in the context of
other objects or ideas.
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On the basis of differences in context sensitivity across cultures, we hypothesized that Chi-
nese people would be more likely to successfully engage in analogical reasoning relative to
U.S. Caucasian Americans. To test this hypothesis, we administered a validated measure of
analogical reasoning, Raven’s (2003) Standard Progressive Matrices (SPM),4 to American
and Chinese participants. With stimuli composed of line drawings, the SPM is entirely picto-
rial and, thus, avoids concerns about the online use of different languages.

Raven’s (2003) SPM consists of five sets of “puzzles.” For each item, participants view
visual patterns distributed across a matrix, with one portion of the matrix missing. Participants
must choose which of the eight possible responses below the matrix correctly completes the
incomplete matrix. Whereas easier puzzles in Sets A–D can be solved using non-analogical
strategies, the most difficult puzzles in Set E typically require discerning analogical rela-
tionships (Raven & Court, 1996). Thus, we administered only Set E because our goal was
specifically to test analogical reasoning.

5.1. Study 3a

5.1.1. Method
Methods were preregistered at aspredicted.com (https://aspredicted.org/YON_KUT). We

targeted a sample size of 400 for the first study because we did not have a priori predictions
about what effect size to expect for this novel comparison. We report all data exclusions and
all measures in this study. Data were analyzed using the same software as in Studies 1–2.

Our target sample size was 400 participants (200 Chinese participants, 200 U.S. partici-
pants). 834 participants accessed the study through the study link (Chinese: n = 432; U.S.: n
= 402), using wjx.cn (in China) and Amazon Mechanical Turk (in the United States). Follow-
ing our pre-registered criteria, we excluded participants who: were not monolingual speakers
of Mandarin (n = 15) or English (n = 7); reported that their country of birth was not China or
the U.S. (n = 1); were not Caucasians (n = 61) in the U.S. sample and not Asian in the Chi-
nese sample (n = 3); took less than 3 s (consistent with automated “bot” responses) or more
than 3 min to respond on one or more SPM items (China: n = 130; U.S.: n = 73); answered
an attention check incorrectly (n = 49); reported having done the SPM previously (China: n
= 31; U.S.: n = 50); gave incomplete or nonsensical answers to demographic questions (n =
9); or did not meet our a priori participation criteria for Amazon Mechanical Turk workers
(n = 5). After exclusions, N = 400 (Chinese: n = 224 [115 females, 109 males, mean age =
30.25 years old]; U.S. participants: n = 176 [77 females, 99 males, mean age = 39.44 years
old]).

We used the 12 SPM Set E items. The language used for the consent process, instructions,
and demographic questions was English for U.S. participants and Mandarin for Chinese par-
ticipants. The English instructions were adapted from the standard instructions in the Manual
for Raven’s SPM (Raven & Court, 1996). We updated the wording of the questions to reflect
contemporary U.S. English and a computerized context. We constructed a Mandarin version
of the written materials following the same translation procedure described in Study 1a.

Participants completed the study online, using Qualtrics software. Participants read detailed
instructions and then answered an example question from an easier SPM set (Set A, question
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Fig. 3. Distributions of participants’ Standard Progressive Matrices (SPM) scores.
Note. Diamonds show the mean number of correct responses on the SPM. Error bars represent the SEM.

A1). Participants were given the correct answer to the example question in the instructions;
their job was to select this answer from the options provided. We used the example question
as both a tutorial and a check: Participants who answered the example question incorrectly
were excluded from analyses.

Next, participants completed SPM Set E. For each item, participants were instructed to
select the option that completed each matrix and to respond as quickly and accurately as
possible by clicking a radio button next to the response. Reaction times (RTs) were recorded
for each response. Finally, participants answered demographic questions.

5.1.2. Results and discussion
We analyzed accuracy (correct or incorrect) as a function of culture (Chinese or Caucasian

American group) in a binomial logistic regression with random intercepts for item and sub-
ject, and a random slope for culture over the intercept for item. We conducted similar model
comparisons and, when necessary, model simplifications as in Studies 1–2. We ran further
analyses to test whether the effect of culture would remain significant when including terms
for potentially relevant demographic variables.

Chinese participants were more likely than U.S. participants to correctly solve the SPM
matrix problems, χ2(1) = 22.58, p < .001, OR = 4.91, 95% CI [3, 8.04] (see Fig. 3a), indica-
tive of more successful analogical reasoning. There were no significant main effects of age,
χ2(1) = 2.57, p = .11, education, χ2(2) = 0.59, p = .74, income, χ2(4) = 1.67, p = .80, or
sex χ2(1) = 0.04, p = .84, and the effect of culture remained significant even when control-
ling the fixed effects of education, χ2(1) = 22.54, p < .001, income, χ2(1) = 63.33, p < .001,
age, χ2(1) = 19.83, p < .001, and sex, χ2(1) = 22.61, p < .001.

Could the difference in analogical reasoning reflect greater diligence in Chinese partici-
pants, who may have used more time than American participants to respond correctly? To
investigate this alternative explanation for the cross-cultural difference in SPM performance,
we tested for a speed-accuracy tradeoff. We determined that the residuals for RT data were
not normally distributed and that it would be appropriate to transform the RTs when testing if
RTs differed across cultures. We determined that the appropriate lambda value for a Box-Cox
transformation was −0.106, using the CAR package (Fox & Weisberg, 2019). The residuals
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from a model using the transformed RTs appeared to be normally distributed. We found that
transformed RTs did not differ significantly across cultures, χ2(1) = 2.73, p = .09. Addi-
tionally, the effect of culture on SPM accuracy remained significant even when including a
random intercept of culture by untransformed5 RT, χ2(1) = 279.01, p < .001, suggesting that
the cultural difference was not due to a speed-accuracy tradeoff.

Therefore, Study 3a provides evidence that Chinese individuals may have a relative advan-
tage in thinking abstractly relative to U.S. Caucasian Americans as indexed by analogical
reasoning.

5.2. Study 3b

To the best of our knowledge, a cross-cultural difference in analogical reasoning had not
been shown previously between U.S. and Chinese adult populations. Therefore, we conducted
a direct replication of Study 3a.6

5.2.1. Method
3.8.1.1 Transparency and openness: Methods were preregistered at aspredicted.org (https://

aspredicted.org/CMT_VBN). The materials, procedure, exclusion criteria, analysis software,
and analyses were identical to Study 3a. Based on attrition in the previous study and one of
the original planned analyses for this study, we targeted a sample size of 1000 participants
before exclusions.

1014 participants accessed the study through the study link (Chinese: n = 509; U.S.: n
= 505), using wjx.cn and Amazon Mechanical Turk. Following our pre-registered criteria,
we excluded participants who: did not meet our a priori participation criteria on Amazon
Mechanical Turk (n = 11); answered an attention check incorrectly (n = 88); responded
inappropriately to digit span catch trials, consistent with either cheating or automated ‘bot’
responses (n = 168); reported that their country of birth was not China (n = 1) or the U.S.
(n = 13); were not monolingual speakers of Mandarin (n = 14) or English (n = 4); reported
having done the SPM previously (China: n = 211; U.S.: n = 99); were not Caucasians in
the U.S. sample (n = 37); gave incomplete or nonsensical answers for the digit span task or
demographic questions (n = 6); and took less than 3 s or more than 3 min to respond on
one or more SPM items (China: n = 66; U.S.: n = 19). After these exclusions, 277 partici-
pants remained (Chinese: n = 197 [80 females, 117 males, mean age = 33 years old]; U.S.
Caucasian Americans: n = 80 [32.99 females, 43 males, mean age = 38.86 years old]).

5.3. Results and discussion

Again, Chinese participants outperformed U.S. participants in solving the SPM problems
χ2(1) = 8.99, p = .0027, OR = 2.59, 95% CI [1.41, 4.76] (Fig. 3b). We found significant main
effects of age, χ2(1) = 10.20, p = .001, and income, χ2(4) = 9.60, p = .047, with younger
and higher-income participants being more likely to accurately solve SPM problems. We did
not find significant main effects of education, χ2(2) = 1.08, p = .58, or sex, χ2(1) = .0007,
p = .98. Of primary interest, the effect of culture on SPM performance remained significant
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when controlling the fixed effects of age, χ2(1) = 4.89, p = .03, education, χ2(1) = 8.02,
p = .0046, income, χ2(1) = 7.13, p = .0075, and sex, χ2(1) = 8.95, p = .0027.

We then tested for a speed-accuracy tradeoff using the same methods as in Study 3a. We
determined it was appropriate to transform the RT data when testing whether RTs differed
across cultures. We used a Box-Cox transformation with the suggested lambda (−0.071).
RTs did not differ significantly across cultures, χ2(1) = 2.28, p = .13. A model testing for the
effect of culture with a random intercept of culture by untransformed RTs produced singular
fits even after model simplification. We then ran a model that controlled for RTs by including
the interaction of untransformed RTs by culture as a fixed effect while testing for the inde-
pendent effect of culture. The effect of culture on SPM accuracy remained significant above
and beyond the interaction of culture by untransformed RTs, χ2(1) = 4.81, p = .03, suggest-
ing there was no speed-accuracy tradeoff. Study 3b successfully replicates Study 3a: Chinese
participants outperformed their American counterparts in analogical reasoning7. Together,
Studies 1 and 3 suggest that the differences we observed are cultural differences in abstract
cognition generally.

6. General discussion

Across 10 national samples (N = 2474), we provide evidence that Chinese people may
have a stronger propensity for thinking abstractly than U.S. Americans. Across Studies 1a–1c,
Chinese participants were consistently more likely than U.S. participants to construe events
abstractly in terms of their high-level goals vs. their concrete, mechanical details. In Study 2,
within China, members of a more interdependent and relational cultural group (rice-province
residents) construed actions more abstractly than a relatively independent and less relational
group (wheat-province residents), paralleling the difference between Chinese and American
participants. Across Studies 3a–3b, Chinese participants outperformed U.S. Americans in a
standard measure of abstract, analogical reasoning. These studies demonstrate the generaliz-
ability of the cultural differences in abstract thought by providing convergent evidence across
two types of abstract cognition. These results support the hypothesis that Chinese people may
have an advantage over their Western counterparts in abstract thought, consistent with Chi-
nese people’s greater sensitivity to physical and social contexts (e.g., Markus & Kitayama,
1991; Masuda et al., 2008).

The results of Study 1 are consistent with two previous experiments that reported differ-
ences in event cognition between American and Chinese samples (Hong & Lee, 2010, exper-
iment 5; Miyamoto et al., 2013, study 3). These earlier studies did not control for demo-
graphic variables that could potentially explain cross-cultural differences in event construal.
Here, we collected a large enough sample to conduct control analyses, which demonstrated
that differences in event construal cannot be explained away by demographic variables that
can influence abstract thought (i.e., age, education, and sex). Thus, Studies 1a–1c establish a
consistent cultural difference in abstract thought and eliminate several alternative explanatory
variables left open in the previous studies. Study 2 addressed an open question concerning
all cross-cultural BIF studies (including ours): Are the differences in event construal due to
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cognitive differences or due to participants from the two groups using different languages?
Study 2 addressed this question by finding a difference in event construal between Chinese
participants from groups that differ cognitively but who all completed the BIF in Mandarin.
Further, Study 2’s results demonstrate that context-sensitivity differences can predict cogni-
tive variation both across and within cultures. Thus, Study 2’s results suggest that differences
in context-sensitivity may be a mechanism by which cultural differences in abstract thought
arise. Finally, we extend the differences in event cognition to a different paradigm case of
abstract thinking, showing parallel differences across cultures in analogical reasoning.

To the best of our knowledge, these data provide the first direct comparison of analogi-
cal reasoning between East Asian and Western adults (see Footnote 5), but multiple studies
have compared East Asian and Western children on versions of Raven’s Progressive Matri-
ces (Huang & Hanley, 1995; Lynn, 1991; Lynn, Chan, & Eysenck, 1991; Lynn, Pagliari, &
Chan, 1988; Ma & Leung, 1991; Raven, 2000). Typically, East Asian children score higher
than Western children, consistent with the present findings. In principle, cross-cultural dif-
ferences in SPM scores measured in children could be due to differences in parental or edu-
cational practices (Chan, 1994; Chen & Chen, 1988) and could disappear over development.
The present data do not rule out the possibility that parental or educational practices could
contribute to the observed cross-cultural difference, but they do show that this difference per-
sists in adulthood.

Although the SPM puzzles are pictorial, it is possible that the visual features of the SPM
stimuli may be more familiar to Western participants than to Chinese participants because
the SPM was designed by a Western scientist. Could differential familiarity with the stimulus
features account for the cultural difference we observed in analogical reasoning? No, on the
contrary, greater familiarity with the figures on the part of Westerners should benefit Ameri-
can participants, rather than Chinese participants. Thus, potential familiarity differences with
stimulus features would predict the opposite pattern of results from what we observed.

In principle, a difference in analogical reasoning could be explained by different amounts
of experience with the SPM, per se, in one culture or the other. To address this potential issue,
we excluded participants from both cultures who reported having done the task before. The
number of participants excluded for having done the SPM previously was greater in the U.S.
sample for Study 1 and in the Chinese sample for Study 2; thus, these data do not provide
any clear indication that one culture had more exposure to the SPM than the other. Together,
these facts militate against an explanation of our findings that appeals to different amounts of
familiarity or experience with the SPM across cultures.

Does this work inform (re)interpretations of culture-specific preferences for taxonomic and
thematic relations? For example, in the triad task, participants view three words or pictures in
each trial (e.g., a monkey, a panda, a banana) and are asked which two of the items go together.
Two items share a taxonomic relationship (e.g., the taxonomic category animal relates mon-
keys to pandas), and two items share a functional/thematic relationship (e.g., the thematic cat-
egory of eating relates monkeys to bananas). People from Chinese cultures (and historically
rice-growing subcultures in China) tend to choose the items that share thematic relationships
more than Westerners (and historically wheat-growing subcultures in China; Chiu, 1972; Ji,
Zhang, & Nisbett, 2004; Talhelm et al., 2014). However, it is not clear whether taxonomic or
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thematic pairings are more abstract since both response types require participants to generate
a more general relation that connects two relata at a more superordinate level of a hierarchy
(see section Abstract relations vs. relata above).

Our experimental hypothesis was that environments which foster greater sensitivity to con-
text may foster more abstract thinking. Thus, we recruited participants from groups that prior
work had shown to differ in their sensitivity to information in physical and social contexts,
namely, U.S. Americans and Chinese people. If we are correct about our hypothesized mecha-
nism, then future work should observe variation in abstract cognition in other cultural groups
that differ in context-sensitivity, beyond those studied here. Differences in abstract thought
are likely influenced by many different factors across different types of abstractness. How-
ever, future work could reveal the degree to which diversity in abstract cognition is driven by
the mechanism we highlight here: differential sensitivity to context. Such work is also moti-
vated by the goal to expand the populations studied in cultural psychology beyond the North
American, European, and East Asian samples that currently dominate much of the field (Krys
et al., 2025).

We report convergent evidence that cultures may differ in abstract thought, to the extent that
different notions of abstractness are successfully operationalized by event construal and ana-
logical reasoning (e.g., information specificity, discerning relations, goal-directedness, sen-
sorimotor availability). However, there are a variety of somewhat-overlapping, somewhat-
distinct notions of abstract thought. Thus, we believe that our findings motivate future work
to test for potential cultural differences when operationalizing other notions of abstractness
(see Burgoon et al., 2013, for a review). Such work would further test the generality of the
differences reported here. Additionally, by investigating which types of abstract thought dif-
fer (or do not differ) across cultures, such work would shed further light on what mechanisms
may drive or constrain abstract cognition across cultures.

The finding that Chinese participants think more abstractly than their American counter-
parts, as indexed by validated measures of abstract versus concrete event construal (Trope &
Liberman, 2010; Vallacher & Wegner, 1989) and analogical reasoning (Gentner & Asmuth,
2019; Raven, 2003), challenges a century-long tradition in the social sciences that suggests
the opposite pattern should be found (e.g., Moser, 1996; Nisbett et al., 2001; Norenzayan
et al., 2002; Wallace, 1871). The results of Studies 1–3 are also inconsistent with Norenzayan
et al. (2002), who reported that Western participants performed better than East Asian partic-
ipants in abstract, formal reasoning tasks. Furthermore, Norenzayan et al.’s (2002) findings
failed to replicate in multiple independent attempted replications (Klein et al., 2009; Murphy
et al., 2017). Thus, to our knowledge, no experimental evidence supports the notion that East
Asian, and specifically Chinese, people differ from Western people in formal reasoning.

The arguments and data presented here are also consistent with recent work on social
metacognition and abstract thought (Borghi, Mazzuca, & Tummolini, 2025). Social metacog-
nition refers to the process of monitoring the adequacy of one’s own conceptual knowledge
and then interacting with others (or oneself through simulated dialogue) to supplement and
align that knowledge with the knowledge of others (Borghi et al., 2025). Borghi et al. (2025)
argue that social metacognition plays a central role in the acquisition and use of abstract con-
cepts because such concepts are difficult to acquire from concrete experience without input
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from others. Such social metacognition is argued to be particularly necessary for abstract con-
cepts that are imprecise or vague, because their meaning remains open to social negotiation.
If it is true that social metacognition is necessary for the acquisition of abstract concepts,
then cultures (such as those in China) that foster greater attention to social relations (i.e., to
the social context) may facilitate the acquisition and usage of abstract concepts by promoting
more social metacognition, relative to cultures such as those in the United States. Thus, future
research is motivated to investigate the relationship between a culture’s sensitivity to social
context and social metacognition, and its propensity toward abstract thought.

Together, the results reported here show that people from cultures that foster more interde-
pendent, holistic, and context-sensitive thinking are more likely to construe events abstractly
and to engage in successful analogical reasoning compared to people who come from cultures
that foster more independent, analytic, and less context-sensitive thinking. These results chal-
lenge the belief that East Asian people, and specifically Chinese people, are “more concrete
in their conceptualizations” than Westerners (Moser, 1996, p. 134; Nisbett et al., 2001, p.
306). Rather than being an impediment to thinking abstractly, sensitivity to context may be an
engine of abstract thought. To the extent that abstract thinking is characterized by perceiving
global patterns (rather than their local constituents), attending to relationships (rather than the
objects being related), construing actions in terms of the high-level goals and outcomes (rather
than their mechanical details), and reasoning analogically, it appears that Chinese people are
more likely than Westerners to think abstractly.

Notes

1 We distinguish the process of abstraction (i.e., of extracting general tendencies from
experience, language, or concepts) from the categories of concrete vs. abstract thought
(e.g., Reilly et al., 2025). This paper focuses on several notions of abstract thought
(described in this section) but does not focus on the process of abstraction.

2 All human beings, and other animals, engage in the process of abstraction (e.g., in the
formation of generalizable categories). The differences we hypothesize concern relative
cross-cultural differences in people’s tendency to engage in concrete vs. abstract think-
ing, as defined in the introduction and in Studies 1–3.

3 Arguably, all categories are relational, and are thus abstract, to some degree because
every category relates the members of that category to each other (e.g., the category
“dog” is more abstract than a specific dog that you can see, hear, or touch). However, dif-
ferent categories are abstract to varying degrees. Relational categories are more abstract
than entity categories because they involve relationships beyond the relationship that
exists between categories and their members. The difference between relational and
entity categories is therefore relative.

4 Raven’s SPM is often used as a measure of general intelligence (Brouwers, Van de Vijver,
& Van Hemert, 2009; Carpenter, Just, & Shell, 1990; Laidra, Pullmann, & Allik, 2007;
Lynn, Chan, & Eysenck, 1991; Van den Broek & Bradshaw, 1994) and as a non-verbal
test to measure Spearman’s g (Mackintosh & Bennett, 2005; Spearman, 1946, p.127).
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Our goal is not to compare intelligence across cultures but to use the SPM as an opera-
tionalization of analogical reasoning, per se.

5 Culture significantly predicted SPM accuracy whether we used transformed or untrans-
formed RTs in this model.

6 We preregistered both the SPM and a working memory task (forward digit span task;
DST) as a control task. The DST was intended to test whether Chinese participants
outperformed U.S. participants for abstract cognitive tasks only, or also for more con-
crete tasks. Thus, our exclusion criteria for Study 3b included correctly answering DST
catch trials. The DST results are not reported here because, after data collection, we
learned that DST performance differs between English and Mandarin speakers because
Mandarin digit names have a shorter duration than English digit names on average – even
for monosyllabic number words (see e.g., Chincotta & Underwood, 1997; Elliott, 1992;
Mattys, Baddeley, & Trenkic, 2018). Thus, more digits can be maintained in the phono-
logical loop in Mandarin than English. This difference produces a Mandarin speaker
advantage. Thus, the DST is an unsuitable control task due to the documented influence
of hypothesis-irrelevant linguistic factors.

7 These results have since been additionally replicated by an independent lab and reported
in Cao et al. (2024). That work cites “Su (2020)”, the Master’s thesis of this paper’s
author S.S. supervised by A.S. and D.C.
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