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Do Easterners and Westerners Differ
in Visual Cognition? A Preregistered
Examination of Three Visual
Cognition Tasks

Nicole Hakim1, Daniel J. Simons2, Hui Zhao3, and Xiaoang Wan3

Abstract

When performing cognitive tasks, Easterners often process information more holistically and contextually than Westerners. This
is often taken as evidence for fundamental differences in basic cognition, including attention and perception. Yet, evidence for such
basic cognitive differences is inconsistent, many studies are based on small samples, and few have been replicated. We report a
preregistered replication of three prominent findings of cultural differences in visual cognition, testing a substantially larger sample
than the original studies. Our comparisons of American and Asian International students living in the United States provided
relatively little evidence for robust and consistent cultural differences in global/local biases, relative and absolute length judgments,
or change detection performance. Although we observed some differences in change detection performance when comparing
Chinese to American students, those differences were inconsistent across measures. We discuss the need for larger scale
replications that adequately control for the testing context and demand characteristics.
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Easterners and Westerners often differ in how they perform

basic visual attention, perception, and memory tasks, and these

differences are commonly attributed to cultural socialization

(Nisbett & Masuda, 2003; Nisbett & Miyamoto, 2005; Nisbett,

Peng, Choi, & Norenzayan, 2001). For example, when viewing

an aquarium scene, Westerners describe the focal fish in detail

and largely ignore the image background, whereas Easterners

describe the water, vegetation, and rocks in addition to the fish

(Masuda & Nisbett, 2001). Studies reporting cultural differ-

ences in attention and perception typically test small samples

and some have not replicated (Ventura et al., 2008). With the

goal of eventually exploring the mechanisms producing such

cognitive differences across cultures, we first aimed to repli-

cate three of the most cited findings of cultural differences in

basic attention and perception, each of which used straightfor-

ward cognitive measures and could be conducted on a com-

puter: a change detection task for colored shapes (Boduroglu,

Shah, & Nisbett, 2009), global/local letter detection task

(McKone et al., 2010), and line–length judgment task

(Kitayama, Duffy, Kawamura, & Larsen, 2003). To our knowl-

edge, one successful and one unsuccessful replication of the

line–length judgment cultural difference (Ventura et al.,

2008; Zhou, Gotch, & Liu, 2008) have been published, but

no papers report attempts to replicate the change detection and

global/local cultural differences.

Our preregistered study (https://osf.io/if9sp/) compared the

performance of American and Asian international students at

the University of Illinois, testing a sample 2–3 times as large

as those used in the original papers. Following this initial study,

we tested an additional sample of 100 students at Tsinghua

University in China on the same protocol. Our study design

constitutes a close replication rather than an exact or a direct

one. In psychology, no study can exactly reproduce the same

testing situation with the same participants during the same

time window as the original study (Simons, 2014). A direct

replication attempts to reproduce the methods and procedures

of the original study as precisely as possible in order to deter-

mine whether those procedures yield the same effect reliably

(Schmidt, 2009). We use ‘‘close’’ to describe a replication that

uses the same tasks and operational definitions but that does not
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necessarily duplicate all aspects of the original procedures. We

introduced changes that we hoped would improve our measure-

ment of the original effects, but we acknowledge that such

changes might have reduced rather than increased our ability

to observe the original effects. We discuss the implications of

such changes both in interpreting our results and in interpreting

the generality and implications of individual findings of cul-

tural differences.

Method

Participants

We limited our testing to the fall semester, so that the Asian

participants would have spent less than one complete semester

in a Western culture. The University of Illinois subject pool for

the fall 2014 semester included 91 Asian International students,

so our preregistered plan was to test as many of those 91 parti-

cipants as possible, along with a roughly equal number of slots

available to American participants. We did not conduct a power

analysis because we preregistered a plan to use Bayesian

hypothesis testing rather than null-hypothesis significance

tests, and statistical power does not have the same meaning

in that context. Instead, we tested as many people as possible,

given constraints of the subject pool. All subject pool partici-

pants completed a prescreening questionnaire at the start of the

semester, so we were able to recruit participants without them

knowing that culture was relevant in our study. We verified

these prescreening responses with questions at the end of our

study and excluded data from several participants due to incon-

sistencies. Although we posted equal numbers of study sign-up

slots for Eastern and Western participants, our final sample

included fewer Asians (n ¼ 72) than Americans (n ¼ 95). Still,

our study tested substantially more participants than is typical

of studies of cultural differences in cognition. We later tested

an additional sample of 100 undergraduate and graduate stu-

dents at Tsinghua University in China because we wanted data

from at least as many participants as in either of our samples in

the United States. All participants reported normal color vision

and normal or corrected acuity.

At the University of Illinois, participants were tested in

small groups (up to eight) at workstations separated by dividers

(Apple Mini computers with 2400 BenQ 2420T LCD monitors

set to 1,920 � 1,080 and a 100 Hz refresh rate). Participants

wore headphones to block ambient noise and rested their chin

on a custom–built chin rest positioned 57 cm from the display.

Participants at Tsinghua University were recruited from the

Applied Cognitive Psychology Laboratory subject pool and

were paid 30 Chinese Yuan. They were tested individually

using a MacBook Pro laptop (130 monitor, 2,560 � 1,600, 60

Hz refresh rate, viewing distance of approximately 58 cm).

Tasks

Participants completed three experimental tasks designed to

closely replicate original evidence for cultural differences in

attention, perception, and memory, followed by an individual-

ism/collectivism survey (Triandis, Bontempo, Villareal, Asai,

& Lucca, 1998), the Big Five Inventory (John & Srivastava,

1999), and a questionnaire about their cultural background

(described below).1 The tasks were completed in a fixed order

(color change detection, global/local processing, framed line

task, individualism/collectivism, Big Five Inventory, and demo-

graphic questions about cultural background) because we knew

we would not have large enough samples to analyze order

effects, and counterbalancing would introduce another source

of possible variation into the measurement of each effect. All

tasks were presented using PsychoPy (Version 1.80.08; Peirce,

2007), with responses collected using the keyboard or mouse.

The same tasks were used in China, with materials translated

by Wan and Zhao and verified by two other people fluent in both

languages. Before each task, the experimenter provided instruc-

tions and participants completed practice trials (Figure 1).
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Figure 1. Image of tasks. Source. These images were adapted from the original papers Boduroglu et al. (2009), McKone et al. (2010), and
Kitayama et al. (2003).
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Color change detection . Participants tried to detect a color change

in one of the four circles (0.8 cm � 0.8 cm) positioned equidi-

stant from fixation in the four quadrants of a gray display (Bod-

uroglu et al., 2009). In the postchange display, the positions of all

items were shifted by a factor of 1.7 either toward (contract) or

away from (expand) the display midpoint, with the starting posi-

tions on contract trials matching the ending positions on expand

trials (and vice versa). The original study separated these condi-

tions across experiments and compared them to trials without

position changes or with random position changes. They found

that East Asian participants were better than American partici-

pants at detecting changes in the expand condition and worse

at detecting changes in the contract condition. Our participants

completed both expand and contract trials, and we eliminated the

no change and random trials in order to focus on the conditions

that showed a cultural difference.

After pressing ‘‘space’’ to start the trial, a black fixation

cross (0.5 cm � 0.5 cm) appeared for 507 ms. The cross then

lightened to gray and remained visible throughout the trial.

Four differently colored circles (selected without replacement

from red, green, blue, purple, cyan, yellow, magenta, white,

and black) appeared for 150 ms, followed by a 907-ms blank

screen, and then by another set of four circles that either did

or did not include a color change and either expanded or con-

tracted relative to the first array. The second display remained

visible until the participant responded by pressing the ‘‘up’’ key

to report a change or the ‘‘down’’ key to report no change. Par-

ticipants completed 144 randomly intermixed trials, with 36 in

each combination of expand/contract and change/no change.

Global/local processing. Participants reported whether an E or H

was present in a Navon figure (a large letter, 2.3� � 3.9�, com-

posed of smaller letters, 0.4� � 0.5�; McKone et al., 2010). The

letters were selected at random from the following combina-

tions: Et, Ev, Hx, Hl, Xt, Xv, Lt, Tx, Tl, Vx, Vl, Lh, Te, Xh,

and Ve (capital ¼ global, lower case ¼ local). On each trial,

a black fixation cross appeared for 500 ms followed by a Navon

figure which remained until participants responded by pressing

up if they detected a target or down if they did not. The original

study found that East Asians, compared to Westerners, had a

strong global advantage. Although they used lateralized pre-

sentations, they observed no robust hemispheric differences

across cultures, so we presented the figure centrally. Partici-

pants completed 288 trials.

Framed line. Participants tried to reproduce either the absolute

length of a target line (absolute condition) or its length relative

to a square (relative condition; Kitayama et al., 2003). The origi-

nal study implemented the task on paper and measured lengths in

millimeters, but we implemented it on a computer and measured

lengths in pixels. They found that Japanese participants were more

accurate in the relative condition and Americans were more accu-

rate in absolute condition. On each trial, participants viewed a line

extending downward from the center of the top edge of a square,

with the image centered in a randomly chosen quadrant. When

ready, they pressed return and a random-line mask appeared

(500 ms), followed by a different-sized square in a different ran-

domly chosen quadrant of the display (see Table 1). The initial line

length in the new square was 0 pixels, and participants adjusted its

length using the left/right arrows (10 pixel increments) and up/

down arrows (1 pixel increments). When finished, participants

pressed ‘‘return,’’ and after a 500-ms blank screen, the next trial

began. Participants completed one block of six trials in the abso-

lute condition and another block of six trials in the relative condi-

tion, with block order counterbalanced across participants.

Personality questionnaires. Participants completed the Individual-

ism and Collectivism Scale (Triandis and Gelfand, 1998) fol-

lowed by the Big Five Inventory (John & Srivastava, 1999).

Easterners tend to score higher than Westerners on collectivism,

whereas Westerners tend to score higher than Easterners on indi-

vidualism (Triandis & Gelfand, 1998). We included the Big Five

Inventory to explore possible associations with primary task per-

formance across cultures but made no a prior predictions.

Results and Discussion

For all of the experiments, we have reported all measures, con-

ditions, and data exclusions. Data exclusions were based on

prespecified criteria (https://osf.io/if9sp/), and data lost due to

experimenter or computer error were automatically replaced

by recruiting another participant (color change detection: one

American, global/local detection: three American and six

Asian International, and Big Five Inventory: two Asian Interna-

tional). The R scripts (R Core Team, 2015) were written before

we viewed the data, and our analysis plans were preregistered

before data collection (https://osf.io/if9sp/). Any subsequent

modifications to the scripts are documented as well.

Our analyses report effect sizes, confidence intervals, and

Bayes Factors (BFs; with medium spread, r ¼ .707; Morey,

Rouder, & Jamil, 2015) rather than null hypothesis significance

tests (Kirby & Gerlanc, 2013). BFs take the data as given and

then test how well competing hypotheses—the expected cul-

tural difference and the null hypothesis—predict those data;

it is a ratio of the support for those two hypotheses. We spec-

ified the cultural differences hypothesis as one half of a Cauchy

distribution with median effect size of .707 (equivalent to a

one-tailed hypothesis). When we treat the null and alterna-

tive hypotheses as equally likely a priori, a BF10 greater than

1 means that the data are more consistent with the cultural

Table 1. Combinations of Sizes for the Squares and Lines in the Abso-
lute/Relative Task.

Height of first
square (mm)

Length of
line (mm)

Height of second
square (mm)

81 68 162
108 22 162
101 28 101
141 102 141
108 73 81
162 30 81
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difference hypothesis than the null hypothesis, a BF10 less than

1 means that the data are more consistent with the null hypoth-

esis, and a BF10 near 1 means the data do not distinguish

between the null hypothesis and the cultural difference model.

When we had no reason to predict that one culture would out-

perform the other, we used a two-sided alternative hypothesis.

BFs allow a direct comparison of the evidence for cultural dif-

ferences in our study to that reported in the original papers

(after converting their test statistics to BFs; see Table 2). Below

we present the primary analyses for each task separately, fol-

lowed by exploratory analyses.

Color Change Detection Task

Our central analysis measured change sensitivity (d’) and our

ancillary analyses measured bias to respond no change (C).

In the original study (Boduroglu et al., 2009), Asians and

Americans performed similarly when averaging across all

conditions, and we too observed no compelling evidence for

a cultural difference in overall change detection sensitivity

(two-sided: American/Asian International students, BF10 ¼
0.66; American/Chinese students, BF10 ¼ 0.51). However,

Chinese students were more sensitive to changes overall than

were Asian International students (BF10 ¼ 12.69, two-sided).

The original study reported greater sensitivity (d 0) for Wes-

terners in the contract condition, but we found no evidence for

or against an advantage for Americans relative to Asian Interna-

tional students (BF10 ¼ 1.16, one-sided; Figure 2). Also unlike

the original study, Americans outperformed Asian students in

the expand condition, providing evidence against the predicted

cultural difference (BF10¼ 0.07, one-sided). Consistent with the

original cultural difference, Chinese students outperformed

Americans in the expand condition (BF10 ¼ 3.25, one-sided).

But, perhaps due to their greater overall sensitivity to change,

Table 2. Comparisons of the Original Findings and Our Results.

Study Condition/Measure Original effect Our study

Color change
detection

Expand Easta > West: t(52) ¼ 2.54, d ¼ 0.60,
BF10 ¼ 7.24, NWest ¼ 28, NEast ¼ 28

Asian International more accurate than American: BF10 ¼ 0.07
Chinese more accurate than American: BF10 ¼ 3.25
Asian International 6¼ Chinese: BF10 ¼ 42.57

Contract
West > East: t(32) ¼ 2.13, d ¼ 0.73,

BF10 ¼ 3.46, NWest ¼ 17, NEast ¼ 17

American more accurate than Asian International: BF10 ¼ 1.16
American more accurate than Chinese: BF10 ¼ 0.10
Asian International 6¼ Chinese: BF10 ¼ 1.67

Global/local
processing

Global versus
local

East (N ¼ 25) Asian International: Global faster than local: BF10 ¼ 1.96
Global faster than local t(24) ¼ 2.625,

dz ¼ 0.536, BF10 ¼ 6.80
Chinese: Global faster than local: BF10 ¼ 0.207

Westb (N ¼ 22)
Local faster than global: t(21) ¼ 0.422,

dz ¼ 0.090, BF10 ¼ 0.316
American: Local faster than global: BF10 ¼ 0.052

Global advantage East > West interaction term: F(1, 45) ¼
4.191, MSE ¼ 3,974.94, p ¼ .047

Asian International > American: BF10 ¼ 0.95
Chinese > American: BF10 ¼ 0.21
Asian International 6¼ Chinese: BF10 ¼ 0.29

Absolute/
relative

Relative
(accuracy)

Japanesec > West: t(105)¼ 7.84, d¼ 1.87,
BF10 ¼ 3.69 � 108, NWest ¼ 40,
NEast ¼ 32

Asian International more accurate than American: BF10 ¼ 0.19
Chinese more accurate than American: BF10 ¼ 1.13
Asian International 6¼ Chinese: BF10 ¼ 0.65

Absolute
(accuracy)

Westc > Japanese: t(105) ¼ 4.73, d ¼ 1.13,
BF10¼ 3,058, NWest ¼ 40, NEast¼ 32

American more accurate than Asian International: BF10 ¼ 0.14
American more accurate than Chinese: BF10 ¼ 0.033
Asian International 6¼ Chinese: BF10 ¼ 19.22

Absolute versus
relative

Japanesec (N ¼ 32) Asian International: Relative better than absolute: BF10 ¼ 15.27
Relative better than absolute: t(105) ¼

9.90, dz ¼ 1.75, BF10 ¼ 4.73 � 108
Chinese: Relative better than absolute: BF10 ¼ 325.43

Westc (N ¼ 40)
Absolute better than relative: t(105) ¼

4.73, dz ¼ 0.75, BF10 ¼ 1,496
American: Absolute better than relative: BF10 ¼ 0.014

Note. Bayes factors and effect sizes were calculated from the reported statistics when they were not included in the original manuscript. Calculations used the BF R
package function as follows: exp(ttest.tstat(t, n1, n2, nullinterval¼c(0, inf), rscale¼.707)[[‘bf’]]). When no t-test was reported, but means and standard deviations
were provided, we calculated a t-test from those values assuming unequal variances. BF for our study were computed after the exclusions noted in the text. MSE¼
mean square error; BF ¼ Bayes factor.
aThe degrees of freedom (df) reported in this t-test (52) appear to be incorrect. Given the sample sizes, the df should be 54. We used the t-value and sample sizes
to compute the Bayes factor. bThis t-value was reported as t < 1. We computed the t value from the exact p value reported in this article. cThe df reported for the
t-tests in the original absolute/relative paper appear to be incorrect. Given the sample sizes, they should be 70 for the between-group comparisons (40þ 32� 2), 39 for
the within-group comparison for Westerners, and 31 for the within-group comparison of Japanese. They appear to have inaccurately counted participants from two
other conditions and they should be 70 rather than 105. The computed effect sizes and Bayes factors are based on the reported Ns rather than the t-test df.
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they also numerically outperformed Americans in the contract

condition, although the evidence is most consistent with no dif-

ference between groups for this comparison (BF10 ¼ 0.10 for

Western > Eastern and BF10 ¼ 0.30 for Eastern > Western).

Unlike the original study, we included the expand and con-

tract conditions in a single study in order to allow a within sub-

jects and potentially increasing our sensitivity to cultural

differences. Analyses of expand–contract difference scores

(d 0 differences) for each participant provided evidence against

a cultural difference between American and Asian Interna-

tional students (BF10 ¼ 0.20), populations similar to those

tested in the original study. We did, however, find stronger evi-

dence for the predicted cultural difference when comparing

American students to Chinese students (BF10 ¼ 5.74).

Our preregistered analysis plan specified an exploratory anal-

ysis of cultural differences in response bias (the tendency to say

‘‘no change’’) using the same analyses that we used for sensitiv-

ity. We had no a priori hypotheses for these analyses, so we used

two-sided comparisons. The contract condition showed no com-

pelling evidence for or against a difference between Americans

and Asian International students (BF10¼ 1.37), but Chinese stu-

dents showed a substantially greater bias to say no change than

did Americans (BF10 ¼ 379.75). We found little evidence for a

bias difference between Chinese and Asian International stu-

dents (BF10 ¼ 0.97). The expand condition showed evidence

against a difference in bias between Americans and Asian Inter-

national students (BF10¼ 0.19), but Chinese students were more

likely to say no change than were American students (BF10 ¼
681.00) or Asian International students (BF10 ¼ 33.05). For the

expand–contract difference measure, the cultural differences in

bias were reduced, with weak evidence against a difference

between Americans and Asian International students (BF10 ¼
0.60) and stronger evidence against a difference between Amer-

icans and Chinese students (BF10¼ 0.16). This measure showed

little evidence for or against a difference between Chinese and

Asian International students (BF10 ¼ 0.73). Collectively, this

bias analysis suggests that, overall, Chinese students are more

likely to respond no change, but that cultural difference was

comparable in the expand and contract conditions.

Figure 2. Performance on the color change detection task.

Table 3. Group Means, SDs, and Medians of the Dependent Variables
After the Exclusions Noted in the Text.

Measure American
Asian

International Chinese

d’ expand Mean 2.07 1.88 2.34
SD 0.79 0.71 0.83
Median 2.05 1.86 2.38

d’ contract Mean 2.01 1.81 2.09
SD 0.75 0.75 0.77
Median 2.01 1.81 2.17

Global RT correct (ms) Mean 1,394 1,387 1,397
SD 194 277 349
Median 1,363 1,328 1,342

Local RT correct (ms) Mean 1,399 1,440 1,413
SD 173 192 183
Median 1,364 1,427 1,366

Global-local proportion
accuracy

Mean 0.00 0.00 �0.01
SD 0.04 0.08 0.08
Median 0.00 0.01 0.00

Local-global RT all (ms) Mean 0.13 53.72 13.31
SD 174.96 162.85 183.58
Median 14.80 70.85 29.1

Local-global RT
correct (ms)

Mean 5.05 53.08 15.56
SD 185.24 191.26 236.20
Median 18.05 77.15 33.45

Absolute length error Mean 53.79 50.15 34.94
SD 29.08 24.01 22.87
Median 59 49.17 26.17

Relative length error Mean 27.40 28.72 19.53
SD 34.72 37.40 23.65
Median 15.15 15.91 12.01

Note. RT ¼ response time; SD ¼ standard deviation.
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Global/Local Processing Task

McKone et al. (2010) observed cultural differences in response

time but not accuracy. We coded accuracy separately for global

and local targets and then computed a global preference score

(global � local) as well as an overall accuracy score. Consis-

tent with the original findings, we found no evidence for a cul-

tural difference in overall accuracy, with all groups making few

errors (see Tables 3 and 4). For response time, we computed a

global preference score (local � global; bigger scores consti-

tute a global advantage) and compared those scores across cul-

tures (Figure 3 and Table 2). Our results were more consistent

with the null hypothesis of no cultural difference for the Chi-

nese and American comparison (BF10¼ 0.21) and inconclusive

for the Asian International and American comparison (BF10 ¼
0.95). Overall, our findings for response time were more con-

sistent with the absence of the expected cultural difference than

with its presence, with no compelling evidence for the expected

cultural difference.

Framed Line Task

As in the original study, for our central analysis, on each trial

we calculated the absolute value of the difference between the

reported line length and the correct line length; these unsigned

errors were then averaged across all trials separately for the

relative and absolute conditions to determine the average

deviation from the correct response in each condition. The orig-

inal study (Kitayama et al., 2003) observed an Eastern advan-

tage for relative line length judgments and a Western advantage

for absolute length judgments (see Table 2). Our evidence was

more consistent with the null hypothesis than with the pre-

dicted cultural difference for both types of judgment (Figure

4), with some evidence favoring the null hypothesis for the

American and Asian International comparison (absolute BF10

¼ 0.14, relative BF10¼ 0.19). For the American and Chinese

comparison, we have strong evidence favoring the null hypoth-

esis of no difference for the absolute condition (BF10 ¼ 0.03)

and no evidence for or against the null hypothesis in the relative

condition (BF10 ¼ 1.13).

We also conducted an ancillary, exploratory analysis of pro-

portional error relative to the length of the target line. An error of

10 pixels might be more meaningful when making a judgment

about a 30-pixel line than about a 100-pixel line because it rep-

resents a greater proportion of the line length. Our findings for

both types of judgment were more consistent with the absence

of the expected cultural difference than with its presence when

Table 4. Mean Difference Between Groups for Each Measurea After the Exclusions Noted in the Text.

Measure Asian International � American Chinese � American Asian International � Chinese

d’ expand �0.19 [�0.43, 0.06] 0.27 [0.03, 0.50] �0.46 [�0.70, �0.19]
d’ contract �0.20 [�0.46, 0.04] 0.08 [�0.15, 0.30] �0.28 [�0.53, �0.04]
Accuracy, global � local 0.00 [�0.03, 0.02] �0.01 [�0.03, 0.00] 0.01 [�0.01, 0.04]
RT, local � global (all trials; ms) 54 [0, 107] 13 [�45, 59] 40 [�6, 119]
RT, local � global (correct trials only; ms) 48 [�18, 104] 10 [�70, 59] 37 [�21, 132]
Absolute length error �3.64 [�15.36, 5.53] �18.85 [�28.15, �11.19] 15.21 [5.44, 23.64]
Relative length error 1.32 [�11.23, 16.56] �7.70 [�19.35, 0.29] 9.19 [�1.24, 26.42]

Note. RT ¼ response time.
aWith bootstrapped 95% confidence interval in square brackets.

Figure 3. Performance on the global/local processing task.
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comparing Americans and Asian International students (absolute

BF10 ¼ 0.29, relative BF10 ¼ 0.19). The comparison of Ameri-

can and Chinese students showed some evidence for the

expected cultural difference for absolute judgments (Ameri-

can/Chinese: absolute BF10 ¼ 6.19, relative BF10 ¼ 1.66).

Personality Measures

Easterners typically score higher on collectivism and Wester-

ners score higher on individualism (Triandis, 1996). We found

evidence for cultural differences in these measures, especially

for the comparison of American and Chinese participants

(Table 5 and Figure 5). However, for all of the comparisons

except for horizontal individualism, the effects were in the

opposite direction to the expected pattern: Easterners scored

lower on collectivism and higher on individualism.

Our exploratory analysis of the Big Five Inventory revealed

strong evidence for cultural differences in agreeableness,

Figure 4. Performance on the framed line task.

Table 5. Bayes Factors for Cross-Cultural Differences in the Big Five
Inventory and Collectivism/Individualism.

Measure

American/
Asian

International
American/
Chinese

Chinese/
Asian

International

Big Five Inventory
Extroversion 1.71 3.45 0.19
Agreeableness 26.03 7.66eþ27 2.44eþ11
Conscientiousness 25,803,820.00 1.54eþ21 2.37
Neuroticism 0.27 5.08 0.44
Openness 0.53 24.94 3,258.34

Individualism and Collectivism
Horizontal individualism 10.90 3,592.80 0.34
Vertical individualism 0.04 0.02 0.59
Horizontal collectivism 0.04 0.04 0.34
Vertical collectivism 0.05 0.03 0.19

Note. Bayes factors are two-sided for all comparisons for the Big Five Inventory
and for the Chinese/Asian International Comparison for the Individualism and
Collectivism measure because we had no a priori directional prediction for
those comparisons. Data from two participants in the Asian International sam-
ple were excluded for the analyses of the Big Five Inventory. For the individu-
alism/collectivism survey, comparisons of Americans to each of the Asian
groups were one-sided, with Asians predicted to be higher on measures of col-
lectivism and Americans predicted to be higher on measures of individualism.

Figure 5. Results from the collectivism/individualism questionnaire.
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conscientiousness, and openness (Table 5 and Figure 6). Amer-

ican participants were more agreeable and conscientious than

both Chinese participants and Asian International students, and

Chinese participants were less open than American participants

and Asian International students. Americans were slightly

higher on extroversion and neuroticism than both Asian Inter-

national students and Chinese participants.

General Discussion

Our study tested a substantially larger sample than any of those

we were replicating and included Asian students both in the

United States and in China but produced relatively little

compelling evidence for cultural differences in attention and

perception. Our comparison of American and Asian Interna-

tional students, populations comparable to those in two of the

original studies, revealed little evidence for cultural differ-

ences. The change detection study did find better performance

by Chinese participants than American participants with

expanding displays. And, one exploratory analysis of propor-

tional errors in the absolute/relative judgment task showed evi-

dence for the expected cultural difference when comparing

Chinese and American participants in the absolute judgment

condition. However, none of the primary analyses in the abso-

lute/relative judgment showed evidence of cultural differences,

and the results in the global/local task supported the null

hypothesis of no cultural difference.

Our lack of robust and consistent evidence might seem sur-

prising, given the original reports of statistically significant

cultural differences. The changes we made to each task might

have affected our ability to detect cultural differences, but it

also is possible that the original studies themselves provided

relatively weak evidence for cultural differences. To examine

the strength of the evidence provided by the original studies,

we converted their test statistics to BFs using the BF R package

(Version 3.2.4; Morey, Rouder, & Jamil, 2015) and the same

alternative distribution (scale ¼ 0.707) used in our analyses.2

Recall that a BF10 close to 1 mean the data are equally

Figure 6. Results from the Big Five Inventory questionnaire.
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consistent with the alternative hypothesis and the null hypoth-

esis, a BF10 less than 0.10 is strong evidence for the null

hypothesis, and BF10 greater than 10 is strong evidence for the

alternative relative to the null. Only one of the studies provided

strong evidence for a cultural difference (Table 2).

For the color change detection task (Boduroglu et al., 2009),

the original evidence for a cultural difference was stronger in

the expand (BF10 ¼ 7.24) than the contract (BF10 ¼ 3.46)

condition, but neither result constitutes compelling evidence

(BF > 10). Our study found similar levels of evidence for the

predicted cultural difference when comparing Chinese and

American participants, but substantially stronger evidence

against an Eastern advantage when comparing Asian Interna-

tional students to Americans.

Perhaps differences in how we implemented the change

detection task—eliminating the same and random conditions

and testing the expand and contract conditions in a single task

rather than across participants—explain why we did not

observe evidence for cultural differences when comparing

Americans and Asian international students. These changes

could have made the configuration changes more predictable,

and participants did respond faster in our study (350 ms) than

in the original (750 ms). But, those design differences presum-

ably should have a similar effect on our comparison of Amer-

ican and Chinese students, and we did find evidence

comparable to the original study for that comparison. Why

we found evidence against a cultural difference when testing

a population of Asian international students like those in the

original study, but for such differences when testing Chinese

students, remains unclear.

Although the original global/local study (McKone et al.,

2010) observed a significant Culture � Global/Local interac-

tion, F(1, 45) ¼ 4.191, p ¼ .047, significance levels just under

.05 provide relatively minimal evidence (Bayarri, Benjamin,

Berger, & Selke, 2016). It is perhaps unsurprising, then, that

our comparison of Westerners and Asian International students

did not find compelling evidence for or against a difference in

the global advantage (BF10¼ 0.95). Moreover, our comparison

of American and Chinese students provided evidence favoring

the null hypothesis (BF10 ¼ 0.21). The original study also pro-

vided some evidence that Easterners were faster in the global

condition than the local condition (BF10 ¼ 6.10), whereas our

study provided indeterminate evidence for Asian international

students (BF10 ¼ 1.96) and evidence against a global speed

advantage for Chinese students (BF10 ¼ 0.207). The original

study provided weak evidence against a local advantage for

Westerners (BF10 ¼ 0.316), and our study provided substan-

tially stronger evidence against such an advantage (BF10 ¼
0.052).

Although neither the original study nor our study provided

compelling evidence for the predicted cultural difference, the

procedural changes we introduced—using central rather than

lateralized presentation—might have weakened our ability to

observe cultural differences. Although the original study found

no interaction between the hemispheres and global/local

response times, it is possible that lateralized presentation

reduced the overall response times for Easterners because of

a tendency to allocate attention to the periphery, but that pattern

would yield faster overall response times rather than an advan-

tage specific to global processing. We also tested participants

in China who might have been less familiar with the Latin char-

acters used in the Navon figures. However, a similar study con-

ducted in Northern Namibia among a population unfamiliar

with Latin characters (Davidoff, Fonteneau, & Fagot, 2008)

also showed a stronger local bias. This finding, along with the

general familiarity with English among students at top univer-

sities in Beijing, suggests that it might not be a critical issue.

In contrast to the original global/local and change detection

studies, the original framed-line study (Kitayama et al., 2003)

provided remarkably strong evidence that Westerners outper-

form Easterners in the absolute condition (BF10 ¼ 3,058) and

that Easterners outperform Westerners in the relative condition

(BF10¼ 3.69� 108). In our study, though, both cultural groups

performed better in the relative condition than the absolute con-

dition. Looking only at Westerners, the original study provided

strong evidence (BF10 ¼ 1,496) for better performance in the

absolute condition, but our study provided some evidence

against the expected cultural difference (BF10 ¼ 0.014). It is

unclear why these two Western samples provide strikingly dif-

ferent results or why the effect sizes in the original study were

so large (within-group dz values of 0.75 and 1.75; between-

group ds of 1.13 and 1.87). These differences are far larger than

we might expect for cultural differences in a simple cognitive

task like this one (the other studies we replicated observed ds

in the range of 0.5–0.75).

As for the other tasks, procedural changes might have con-

tributed to the difference between our results and the original

ones. The original study (Kitayama et al., 2003) presented the

displays on paper and participants moved to a different part of

the room between the study and test on each trial. This article

reported doing so to ensure that iconic memory did not influ-

ence responses. Given that iconic memory decays quickly

(Dick, 1974; Sperling, 1960), and other images presented

directly after the original stimulus can overwrite its visual per-

sistence (Long, 1980), we eliminated iconic memory by pre-

senting a line mask between the first and second displays and

presenting the second display in a different quadrant on the

computer screen. The shorter delay between the original stimu-

lus and the second stimulus in our study could have made our

task easier, potentially introducing a ceiling effect that could

mask cultural differences. However, the responses were off

by more than 30 pixels on average, and error rates varied sub-

stantially across participants, suggesting that a ceiling effect

did not mask our ability to observe an effect. Our computerized

presentation also could have affected how participants

responded, but there is no obvious reason why these changes

would differentially affect Easterners and Westerners or why

they would differentially affect the relative and absolute judg-

ment tasks.

Another potential difference between our study and all three

earlier studies involved the method of recruiting. The original

papers did not report whether participants knew that they were

150 Social Psychological and Personality Science 8(2)



being recruited based on their culture. In our study, the partici-

pants were blind to the relevance of their culture, reducing the

possibility of differences in demand characteristics. If partici-

pants were aware that they were recruited because of their cul-

ture, they might be more inclined to respond in a way consistent

with their culture. If so, the observed cultural differences in the

original studies might result from strategy differences rather

than more fundamental differences in attention and perception.

Unlike our Asian International student sample, our Chinese

students were tested in their cultural context. And, we found

some robust differences between those two Asian samples.

Those differences imply that cultural differences in perfor-

mance on these tasks might result not from ingrained cultural

differences in attention and perception but from different biases

in response to task demands, biases that shift whenever people

are not sensitized to their cultural setting. Of course, other dif-

ferences in the setting and culture could contribute to those

default biases, as could other uncontrolled individual and group

differences between these populations (e.g., intelligence,

wealth, and family background).

Culture broadly encompasses many aspects of a group of

people, and what distinguishes one culture from another is

often subtle and malleable over time. If cultural differences

alter fundamental mechanisms of attention and perception,

we should expect those differences to be robust to small varia-

tions in tasks and testing context. Alternatively, if cultural dif-

ferences arise from biases in how people approach a task when

their cultural identity is highlighted, then we should expect

variability in cultural differences due to changes in the setting,

the demand characteristics of the situation, and the nature of the

recruiting. Future research should reexamine other evidence for

cultural differences in attention and perception, controlling

whether or not culture is highlighted, to determine whether

those differences are robust and whether they reflect top-

down modulation of basic cognitive and perceptual processes

(see Firestone & Scholl, 2015, for other methodological pitfalls

in documenting evidence of such top-down influences).

More broadly, the literature requires more preregistered

replications of reported cultural differences in cognition. Our

findings, coupled with inconsistent evidence for cultural differ-

ences in eye movement patterns during scene viewing (Evans,

Rotello, Li, & Rayner, 2009; Rayner, Castelhano, & Yang,

2009; Rayner, Li, Williams, Cave, & Well, 2007), raise the

concern that other cultural differences in attention and percep-

tion might not be robust or that they might depend on see-

mingly minor aspects of the procedure. When a literature

lacks close and direct replications, generally tests small sam-

ples, and typically publishes only statistically significant

results, the reported effects are likely to be overestimated, and

the findings are more likely to be false positives (Fanelli &

Ioannidis, 2013; Finkel, Eastwick, & Reis, 2015; Simons, Hol-

combe, & Spellman, 2014). Conceptual replication can reveal

the scope of an effect, but only when those conceptual replica-

tions are themselves reliable (Cohen, 1994; Makel, 2014;

Wagenmakers, Wetzels, Borsboom, & Van Der Maas, 2011).

Our attempts to closely replicate three prominent findings

provided little compelling and consistent evidence for cultural

differences in attention, perception, and memory, but further

replication attempts are needed for those cases in which both

the original evidence and our evidence were inconclusive.
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Notes

1. We originally had hoped to replicate Masuda and Nisbett’s (2001)

study (or, failing that, their 2006 paper) as that is the best-known

and most highly cited study in the literature on cultural differences

in attention. We contacted both Nisbett and Masuda, and they help-

fully provided information about their studies. Unfortunately, the

original materials are no longer available in a usable format and

they did not have sufficiently detailed descriptions of their contents

for us to be able to recreate them precisely. Consequently, we

shifted to a different change detection study, one that used easily

reproduced stimuli.

2. These cutoffs are arbitrary and provide only a rule of thumb for

evaluating the amount of evidence. The Bayes factor (BF) is a

direct measure of the relative evidence for the alternative or the

null. BF10 ¼ 10 means that the data are 10 times more consistent

with the alternative hypothesis than with the null. A BF10 ¼ 0.10

means that the data are 10 times more consistent with the null than

the alternative. BFs that favor one hypothesis by more than a factor

of 10 are generally considered to provide strong evidence (e.g., see

Andraszewicz et al., 2015).
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