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Abstract The present study aims at examining culture differences in holistic
thinking across younger and older adults. Ninety-four participants from Hong Kong,
China and ninety participants from Boston, USA were assessed on two measures of
holistic thinking: (1) a self-reported dialectical self scale; and (2) the framed line
task. Although both measures showed significant culture effects, distinct
age 9 culture patterns emerged, such that (1) in the self-reported dialectical self
scale, older adults from both cultures tended to think less holistically, (2) however,
for the framed line task, Chinese sample tended to show age-related changes, but the
American sample did not. Findings address the controversy on whether cultures
differ in age-related holistic thinking, and further suggested that measures that
supposedly all measure the same concept (i.e., holistic thinking) might indeed be
measuring very distinct constructs.
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Holistic thinking is defined as an acceptance of the idea that every element in the
world is interconnected (e.g., Nisbett et al. 2001). It is believed to be more common
among East Asians and is usually studied in direct contrast to analytic thinking, a
more westernized thinking style (e.g., Munro 1985). Indeed, findings from prior
studies have revealed culture differences in holistic thinking, as reflected in attention
(Chua et al. 2005; Ji et al. 2000; Masuda and Nisbett 2001), attribution (Choi and
Nisbett 1998; Morris and Peng 1994), categorization (Choi et al. 1997; Norenzayan
et al. 2002), memory (Masuda and Nisbett 2001), logical reasoning (Norenzayan
et al. 2002), and tolerance of contradiction (Peng and Nisbett 1999). However, these
prior studies were largely based on younger college students. We know little about
the adult development of holistic thinking style in different cultures. The present
study aimed to fill in these gaps by comparing older adults (those aged over 60 years)
with younger adults (aged between 18 and 30 years) in their holistic thinking in two
distinct cultures, namely Chinese and American, to see whether the culture
differences in holistic thinking found in younger adults could also be observed in
older adults. Another objective of the present study was to further examine the
different mechanisms involved in different measures of holistic thinking.

Culture and holistic thinking
Holistic thinking can be measured in various ways, such as (1) self-report measures
(Analysis-Holism Scale: Choi et al. 2007; Social Paradigm Belief Inventory:
Kramer et al. 1992; Dialectical Self Scale: Spencer-Rodgers et al. 2001), and (2)
behavioral measures including covariation detection (Ji et al. 2000), field
dependence (Ji et al. 2000; Kitayama et al. 2003), change blindness (Chalfonte
and Johnson 1996; Masuda and Nisbett 2006) as well as eye-movement (Chua et al.
2005), which tap the idea that a holistic thinker would pay attention to both target
and contextual information, while an analytic thinker would pay more attention to
target, and even neglect the contextual information. These measures all have good
reliability and validity in detecting cross-cultural differences in holistic versus
analytic thinking, such that younger participants from Eastern cultures are more
likely to use holistic thinking to solve the tasks mentioned above than those in
Western cultures. They have been used in various cross-cultural studies, for
example, Kitayama et al. (2003) found in the framed line task (refer to the method
section) that Japanese participants tended to pay more attention to the contextual
information (an important aspect of holistic thinking) while Americans tended to
ignore the contextual information. Moreover, while Westerners such as US citizens
are more likely to use analytical thinking, Easterners such as the Japanese and
Chinese are more likely to use holistic thinking (Peng and Nisbett 1999). However,
most of these measures were used in the younger population, especially college
students, and few of them have been administrated in the older population. The
handful of studies that included participants over 60 years of age only used selfreport forced-choice questionnaires (e.g., Kramer et al. 1992; Kramer and Woodruff
1986) to measure thinking style in only one culture (i.e., American), which makes
the generalizability of the findings very difficult to assess.
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Individual differences in holistic thinking and age
Although, numerous previous studies have confirmed the differences in holistic
thinking at the culture level (e.g., Chua et al. 2005), recent investigations have
suggested that the individual level differences of holistic thinking and other related
culture constructs (e.g., self-concept) are not coherent. For example, in a largescale study, Na et al. (2010) measured participants’ self-construal (independent vs.
interdependent) and cognitive style (analytic vs. holistic).They found that all these
measures could detect group/culture differences nicely as previous investigations
reported; however, at the individual level, the detecting power was negligible.
Their findings suggested that some cultural constructs may not have equal power
in detecting individual differences, and in our opinion as well as other scholars, it
is possible that the activation of self-concept and cognitive style might be
situational. For example, Spencer-Rodgers et al. (2009) found that participants
from dialectical cultures (e.g., Chinese and Japanese) showed greater self-concept
inconsistency in the form that they exhibit less consistency in self-belief across
roles and situations.
Again, the above mentioned study used only college students, making the
comparison between concepts (i.e., dialectical thinking vs. holistic thinking)
impossible. One way to test the individual differences in the cultural constructs
might be by testing age differences (Grossmann et al. 2012). However, no previous
study has investigated how holistic thinking develops across different cultures
throughout the adult lifespan. Park and colleagues (Park, and Huang 2010; Park
et al. 1999) have proposed a model on how culture may affect cognitive and neural
functions across age. They argued that some basic ‘‘hardware of the mind’’ (such as
source memory, working memory, and processing speed) declines in a robust
manner with age, while culture may not influence much. For example, Hedden et al.
(2002) reported that in the digit span backward task, a culture 9 age interaction was
found, such that in the younger sample, Chinese participants outperformed
Americans while no such difference was found in the older sample. They
interpreted the finding as indicating that, when the processing requirement of the
task increased with age, cultural differences in the task diminished as the culturespecific processing advantage could not continue to support the process. In contrast,
other tasks might be mainly influenced by culture, and the model argues that
exposure to culture results in the activation of culture-specific processing biases,
facilitating members of the culture to perform this type of task. With age, this type
of task is likely to show increasingly larger cultural differences, as people from
different cultures acquire different culture-specific processing biases. Similar
arguments have also been proposed in cross-cultural psychology. Throughout the
lifespan, individuals from each culture ‘‘attune and elaborate’’ their self-perceptions
according to their cultural frameworks (Heine et al. 1999, p. 767). Supporting this
argument, You et al. (2009) found that older Americans displayed a higher level of
optimism, while older Chinese displayed a lower level of optimism than their
younger counterparts. They argued it was because Americans emphasize optimism
more than Chinese people.
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The present study
This study aimed at examining culture differences in holistic thinking across age.
We employed two different and representative measures from each category, one
self-report measure, the dialectical self scale developed by Spencer-Rodgers et al.
(2001), and one behavioral measure, namely the framed line task (Kitayama et al.
2003) to examine holistic thinking among Chinese and Americans younger and
older adults. We expected that other than typical culture differences in these tasks,
there might be different patterns of age 9 culture interactions, and more importantly, rather than simply testing the age 9 culture interaction in holistic thinking,
we also aimed to distinguish between different tasks based on Park et al. (1999)
model of cognitive development across culture.
For the self-report measurement, we expected the dialectical self scale to show
cultural differences, and moreover, we expected a similar age-related difference in
holistic thinking, for the reason that maturity and cognition rather than culture
would play an important role in affecting the development of holistic thinking
(Blanchard-Fields and Norris 1994). According to Diehl and Wahl’s (2010) model
of awareness of age-related changes, older adults’ self-awareness of their cognitive
declines might influence their behavior, such that the awareness of cognitive
declines in older adults might make them find holistic thinking (i.e., considering
both sides of an argument) more demanding and prefer a simpler way of thinking,
and this preference would be universal. In other words, we would expect older
adults self-report thinking holistically to a lesser extent than younger adults in both
cultures.
In contrast, for the behavioral measurement, i.e., the framed-line task measuring
the use of contextual information in making judgments, is likely to be influenced
more by culture and socialization than age. We predicted that cultural differences
would occur among our American and Chinese samples, with Americans paying
less attention to contextual information on the task than Chinese. We also predicted
that these age differences would be larger among Chinese participants (older adults
could not ignore the contextual information) than Americans.

Method
Participants
The Chinese sample included 42 younger adults (64.3 % female, mean age = 21.00,
SD = 2.65, range = 18–30 years) and 52 older adults (69.2 % female, mean
age = 68.63, SD = 5.81, range = 60–82 years) residing in Hong Kong, China. The
American sample included 43 younger adults (74.4 % female, mean age = 20.40,
SD = 2.32, range = 18–29 years) and 47 older adults (68.1 % female, mean
age = 72.57, SD = 6.54, range = 62–86 years) residing in Boston, USA. Younger
adults from both cultures were recruited from local universities, and older adults
were recruited from subject pools held by the universities as well as community
centers in the same geographic areas as the universities by convenience sampling.
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Participants either received course credit or monetary payment for their participation.
In the cross-cultural literature, American samples are considered to represent a more
independent and individualistic thinking style, while Hong Kong Chinese—as well
as other East Asians (e.g., Japanese)—are considered more interdependent and
collectivistic (e.g., Hong et al. 2000).

Measures and procedure
After providing informed consent, participants reported demographic information,
including age, sex, and education level (from ‘‘1 = less than 12 years’’ to
‘‘10 = doctoral degree’’). Perceived health was also measured by a single question
that asked participants to make an evaluation of their current health state on a
5-point-Likert scale (from ‘‘1 = poor health’’ to ‘‘5 = excellent health’’). After that,
participants completed two measures of holistic thinking:

Dialectical self scale
The dialectical self scale (Spencer-Rodgers et al. 2001) was used to measure selfreported holistic thinking style. The scale was composed of 32 items, capturing the
acceptance of contradictory statements and the likelihood to change according to
context cognitively and behaviorally. Sample items include: ‘‘When I hear two sides
of an argument, I often agree with both’’, ‘‘I often find that my beliefs and attitudes
will change under different contexts’’ and ‘‘I often change the way I am, depending
on who I am with’’. The inter-item reliability of the full scale, as indexed by
Cronbach’s a, was .61 for the Hong Kong sample; after dropping five items, the
reliability increased to .70. The corresponding Cronbach’s a was .82 for the
American sample. A composite score was created by taking the mean of the
remaining 27 items. A higher score indicates a higher level of holistic thinking.
To ensure comparability across cultures, these 27 items were tested for factorial
invariance among Hong Kong Chinese and Americans. Structural equation models
(SEM) were calculated with EQS 6.1 for Windows (Bentler and Wu 1995),
following the test procedure described by Byrne (2001, p. 173), as well as
suggestions from Vandenberg and Lance (2000). We compared a baseline model in
which all items were randomly parceled, without constraining anything with a
constrained model, in which all paths from both cultures were fixed to be equal. The
Chi square change was not significant, and the model fit indices of the constrained
model were at an acceptable level, CFI = .92, GFI = .95, RMSEA = .07,
suggesting that the measures showed factorial equivalence across cultures.
Framed line task (Kitayama et al. 2003)
In this task, participants were shown a square frame with a vertical line in it. The
participants were then shown a second square frame that was either larger than,
smaller than, or the same size as the first frame. Participants were instructed to draw
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a line that was the same as the first one in terms of either the absolute length (the
absolute task) or the proportion of the line relative to the height of the respective
square (the relative task). Participants then went through 3 practice trials and 6
critical trials for each task. The order of the two tasks was counterbalanced across
participants. Average error size (in millimeters) from the critical trials was
analyzed. The absolute task requires participants to focus on the target line, whereas
the relative task requires them to pay attention to both the target line and the
surrounding square.
The framed line task was used to measure attention towards contextual
information (Kitayama et al. 2003) to see whether the presence of a different
context (i.e., a second square) could influence participants’ judgment regarding the
length of the line. Previous studies have demonstrated this measure to have good
validity in detecting individual differences in holistic thinking (Nisbett 2007). For
example, in the framed line task, the more attention one pays to contextual
information, the better one will perform on the relative task and worse in absolute
task, which makes the discrepancy between relative and absolute tasks an indicator
of holistic thinking (Kitayama et al. 2009). Following the suggestion of Kitayama
et al. (2009), we calculated the discrepancy between errors made in the absolute task
and the relative task (i.e., error made in absolute task—error made in relative task)
as an indicator of holistic thinking in the present study. A larger value indicates a
higher level of holistic thinking.
In addition, several potential covariates were also measured, including measures
on cognitive abilities: Forward and Backward Digit Span and the Digit Symbol
Substitution Test (Weschsler 1981), the Mini-Mental State Examination (Folstein
et al. 1975), and a verbal fluency task. The verbal fluency task asked participants to
name as many animals as they could in 60 s (Spreen and Benton 1977). Finally,
participants were debriefed by the experimenter.
Analysis plan
In the following analysis, we sought to test the age-related differences in two sets of
tasks—the self-report scale and behavioral measure. The main emphasis was
whether there were any culture differences in terms of age-related changes in
holistic thinking. Hence, whenever a culture 9 age group interaction was found, we
split the data by culture, to test the age-related changes, i.e., examining whether the
age effect was significant in different cultures, instead of testing whether these
cultural differences in holistic thinking differed by age.

Results
Preliminary analysis
A MANOVA with age group (younger vs. older adults) and culture (Chinese vs.
American) as the between subject factors on education level, self-reported health,
MMSE, digit span forward, digit span backward, digit symbol, and verbal fluency
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Table 1 Demographics and cognition
Chinese
Younger adults
(N = 42)

Americans
Older adults
(N = 52)

Younger adults
(N = 43)

Older adults
(N = 47)

Age

21.00 (2.65)

68.63 (5.81)

20.40 (2.32)

72.57 (6.54)

Sex

Female: 64 %

Female: 69 %

Female: 74 %

Female: 68 %

Education levela

8.19 (.40)

1.62 (1.24)

6.00 (1.60)

8.64 (1.13)

Self-reported healthb

2.98 (.92)

2.56 (.78)

4.05 (.72)

3.89 (.87)

MMSEa

29.45 (1.02)

28.27 (1.46)

29.77 (.53)

29.11 (1.54)

Digit span (forward)a

8.74 (.59)

7.67 (1.13)

7.72 (1.08)

7.62 (.92)

Digit span (backward)a

6.62 (1.51)

3.69 (1.13)

5.42 (1.37)

5.62 (1.42)

Digit symbola

28.48 (3.90)

11.27 (3.67)

25.44 (4.21)

19.47 (3.44)

Verbal fluencyb

16.48 (3.85)

16.33 (3.61)

26.56 (5.97)

22.83 (6.98)

Standard deviations are in parenthesis
MMSE mini-mental state examination
a

Significant age difference at p \ .01

b

Significant age difference at p \ .05

task revealed a significant age difference, Wilks’ K = .48, F (7, 173) = 20.82,
p \ .01, g2 = .51, qualified by an age group 9 culture interaction, Wilks’ K = .16,
F (7, 173) = 98.18, p \ .01, g2 = .84, suggesting that older adults in general had
worse health, visual abilities, and cognitive abilities than did younger adults (see
Table 1 for descriptive statistics). These variables were thus included as covariates
in the following analyses.
Age differences in holistic thinking for different tasks across cultures
ANCOVAs with age group (younger vs. older adults) and culture (Chinese vs.
American) as the between subject factors and controlling for the above-mentioned
covariates were performed for the dialectical self scale and the framed line task.
Dialectical self scale
The Univariate ANCOVA on dialectical self scale revealed significant main effects
of culture and age group, F (1, 179) = 44.82, p \ .01, g2 = .20, and F (1,
179) = 22.34, p \ .01, g2 = .11, respectively, while the culture 9 age group
interaction was not significant, F (1, 179) \ 1, n.s., suggesting that Chinese
(M = 4.03, SE = .44) tended to endorse more dialectical thinking than did
Americans (M = 3.53, SE = .64), and younger adults (M = 4.01, SE = .59) tended
to show a higher level of dialectical thinking than did older adults (M = 3.59,
SE = .54) (Please see Fig. 1).
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Fig. 1 Culture differences of self-reported holistic thinking across age. Note the error bars represent
standard error of the mean

Framed line task
The Univariate ANCOVA on the discrepancy between errors made in the absolute
task and the relative task revealed significant culture and age main effects, F (1,
178) = 7.03, p \ .01, g2 = .04, and F (1, 178) = 10.88, p \ .01, g2 = .06,
respectively, qualified by a culture 9 age group interaction, F (1, 178) = 12.34,
p \ .01, g2 = .07. These results suggest that culture differences in the framed line
task were different in the two age groups. To explore the culture 9 age group
interaction, we ran a Univariate ANCOVA with age group as the between-subject
factor in each of the two cultures. The age group main effect was only significant
among Chinese, F (1, 92) = 5.15, p = .03, g2 = .05, indicating that older Chinese
(M = 17.34, SE = 1.79) showed a higher level of holistic thinking than did younger
Chinese (M = 4.16, SE = 1.87), F (1, 90) = 10.64, p \ .01, g2 = .11; yet, there
was no age difference in the American sample (Younger adults: M = 6.46,
SE = 1.54; Older adults: M = 7.23, SE = 1.43), F (1, 87) \ 1, n.s. (see Fig. 2)1

Discussion
In the present study, we examined age differences in holistic thinking across two
cultures. In general, the well-documented culture differences in holistic thinking
were replicated. Both measures—the dialectical self scale measuring self-reported
holistic thinking, and the framed line task measuring the use of contextual
1
A Culture (Chinese vs. American) 9 Age (younger vs. older adults) 9 Task (absolute task vs. relative
task) mixed-model ANCOVA was conducted. A significant culture 9 age 9 task interaction was also
found, F (1, 179) = 8.42, p \ .01, g2 = .05, suggesting that younger and older adults in different cultures
performed differently in the absolute task and relative task. A further split on task revealed that for the
absolute task, there was a significant age 9 culture interaction, F (1, 179) = 28.95, p \ .01, g2 = .14,
whereas there were neither an age 9 culture interaction nor any main effect for the relative task.
Moreover, it was found that older Chinese did much worse than the other groups. The pattern is similar to
what we have reported using a discrepancy score as the dependent variable. For the purpose of simplicity,
we only presented the age 9 culture interactions in terms of discrepancy.
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Fig. 2 Culture differences of performance on the framed line task (discrepancy between errors made in
the absolute task and the relative task) across age. Note the error bars represent standard error of the
mean

information, showed that Chinese were more likely to engage in holistic thinking
than were Americans. However, and more importantly, the distinct age 9 culture
interaction patterns emerged as expected, suggesting that self-report and behavioral
measure of holistic thinking might have some underlying differences.
Specifically, in terms of self-reported holistic thinking, a negative association
between age and holistic thinking was found in both cultures. This finding is in line
with prior research in developmental psychology arguing that holistic thinking is not
only a cultural construct but also a sign of cognitive maturity (e.g., Basseches
1984a; Blanchard-Fields and Norris 1994) that peaks in early and middle adulthood
and decline in older age. Previous research has demonstrated that older adults
perform worse in some basic cognitive tasks, including memory (e.g., Cohen 1996),
attention (e.g., Salthouse 1994), and working memory (e.g., West 1996).If older
adults find holistic thinking cognitively demanding, they may think less holistically
compared with younger adults. However, prior studies on age differences in holistic
thinking (Basseches 1984b; Kramer 1989) usually only included age groups up to
middle-age where basic cognitive abilities were well preserved. Findings from these
studies generally revealed that age was positively associated with holistic thinking.
Our findings suggest that this positive association might not continue into old age.
Adapting Diehl and Wahl’s (2010) model of awareness of age-related changes,
older adults’ self-awareness of their cognitive declines might influence their
thinking style. Accordingly, the possibility might be that that older adults’ selfawareness of age-related decline in cognition could affect how they perform on an
actual task. For example, Schofield and colleagues (Schofield et al. 1997) found that
memory complaints predicted subsequent decline in cognitive tasks for older adults.
In the self-reported dialectical thinking scale, older adults’ awareness of their
declining cognition might dampen them from thinking more dialectically, which
could consequently result in a lower score on the measure.
In terms of the behavioral measure, Americans did not show any age differences
in the framed line task. As predicted, Chinese older adults, compared with their
younger counterparts, tended to make greater use of contextual information in
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solving the framed line task. Interpreting these findings using the model proposed by
Park and colleagues, (2010, 1999) might reveal the two mechanisms—cognitive
resources and socialization—that drive culture and age differences in holistic
thinking. At the outset, cultural differences in holistic thinking might stem from
sociocultural factors such as East Asians being more interdependent (Markus and
Kitayama 1991) and living in more complex social networks with prescribed role
relations (Nisbett 2003) than are North Americans. These cultural differences are
reinforced by the respective child-rearing practices in the different cultures (Fernald
and Morikawa 1993; Tardif et al. 1999). Growing old in one culture means being
socialized in the culture for a longer period of time (Heine et al. 1999), and it also
means being more motivated to pursue emotionally meaningful goals (Carstensen
2006) as defined by the culture (Fung et al. 2008). For tasks that do not require much
cognitive resources, these cultural tendencies take over, and increase in intensity
with age. These tasks are thus called the ‘‘culture-saturated’’ tasks by Park et al.
(1999)In this study, the framed line task was such a task, and older Chinese were
more likely to take the contextual information into account performing the task than
were younger Chinese.
Conversely, for tasks that have a high cognitive demand, this demand is likely to
increase with age, as a result of age-related declines in basic cognitive abilities, such
as memory, attention and working memory (Hasher and Zacks 1988; Johnson 1990;
Maylor et al. 2002). As the cognitive demand increases with age, there may come a
point at which cultural tendencies can no longer support culture-specific cognitive
processing, leading to reduced cultural differences on the task. For example, in a
series of working memory tasks, Hedden et al. (2002) found that in simple task (i.e.,
digit span forward task), younger and older Chinese always outperformed their
American counterparts, while in a difficult task (i.e., digit span backward task),
younger Chinese still performed better than younger Americans, but there were not
differences in terms of performance between older Chinese and Americans. And
indeed, the distinct age 9 culture interactions in dialectical self scale and framed
line task indicated that they might be measuring different underlying constructs as
suggested by Park et al. (1999).
Surprisingly, we did not observe any culture differences in the framed line task
among younger adults, which was in contrast to previous studies demonstrating that
Japanese younger adults used more holistic thinking than did Americans (Kitayama
et al. 2003, 2009). There might be two possible explanations for the nonsignificant
results. First, this behavioral tendency for younger Hong Kong Chinese might be
influenced by the colony history of Hong Kong, whereas the older population might
still keep a traditional Chinese way of thinking. For example, Chow (2000) has
claimed that Hong Kong ‘‘has been dominated by the Chinese… culture, though
Western practices have also been prevalent, especially among the young and
educated. Hong Kong is… a typical example of where the East meets the West (p.
158)’’. Second, the modern educational emphasis on analytic thinking in University
might have also played a role in influencing the younger adults in both Hong Kong
and America, making them more likely to think in a similar manner (i.e., focusing
on both the target and background). Future studies might consider conducting the
framed line task in a group of participants who have not gone through the modern
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education system (e.g., high school students without any formal University
education).
We also acknowledge other limitations in the present study. First, while we
directly examined culture and age differences in holistic thinking on two different
measures, the exact mechanisms underlying these differences (or the lack of them)
are just our speculation. Future studies should directly measure and test these
mechanisms. Second, the education level of our older Chinese subsample was much
lower than that of the other three groups. Although this is consistent with the
demographic characteristics of the population in Hong Kong (Hong Kong Census
and Statistic Department 2007), and we have statistically controlled for education in
testing our hypotheses, this might be a problem in view of the previous literature
that holistic thinking positively correlates with education (e.g., Kramer 1989).
However, other researchers have argued that holistic thinking is a cultural–historical
product, which might be education-irrelevant (e.g., Merriam 2004; Nisbett et al.
2001). Nevertheless, future studies should test the generalizability of our results by
testing older Chinese with higher education levels. Finally, the absence of middleaged adults might make the generalizability of the present study limited; future
investigations into this topic should consider adding a middle-aged sample for a
comprehensive understanding.
Despite these limitations, the present study contributes to the literature by
including older adults, as well as two different measures, in studying cross-cultural
age differences in holistic thinking (i.e., the age 9 culture interaction). Findings
showed that among measures that supposedly all measure the same construct—
holistic thinking (Nisbett 2007)—distinct patterns of age-related changes across
cultures emerged, in ways that generally support the model proposed by Park et al.
(1999). Future studies should note these differences in age-related holistic thinking
across cultures and measures, and explore the mechanisms underlying these
differences.
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