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Abstract

People use dialectical thinking to be holistic, reconcile contradictions, and emphasize
changes when processing information and managing problems. Using a questionnaire sur-
vey, this study examined the relationship between dialectical thinking and creative person-
ality in the Chinese culture, which encourages a holistic and collective thinking style.
Undergraduates majoring in different subjects and adults in different professions were sur-
veyed. The results showed that 1) compared with undergraduates majoring in art and adults
from the design industry, undergraduates majoring in other disciplines significantly showed
the least creative personality; 2) the highest score for dialectical thinking was found in the
group of undergraduates who majored in other disciplines, followed by the adult group, and
the undergraduates majoring in art had the lowest score; and 3) A negative relationship be-
tween dialectical thinking and creative personality was found mostly in the UMA group. The
limitations of this study and suggestions for future research are discussed.

Introduction

Creativity, the generation of work that is both novel and appropriate [1], is an important skill
for coping with many different circumstances in life [2] and for organizations and societies [3].
It is one of the most important catalysts of social development and improvement. The impor-
tant role of creativity in human progress and civilization is likely one reason why scholars
across disciplines have long been interested in understanding what creativity is, how creative
thinking occurs, and how such thinking can be fostered [4].

Creativity research in psychology, as one primary object of cross-disciplinary research, has
been conducted from different perspectives. There are three main trends in psychological re-
search on creativity: some work focuses on how to measure creativity products and personal
accomplishments [5-7]. Other work has explored the cognitive and motivational processes
that lead to creative ideas [8-11]. The third research trend, which examines the relationship be-
tween individuals’ personality and creativity [4] [12-15], has long drawn the attention of
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numerous researchers. Fruitful research findings in this area allow us not only to understand
the apparent personality traits that can be related firmly with a person who shows high levels
of creativity but also to go further into the causative factors and differences in cultural
background.

Raised in a typical East Asian culture, Chinese people follow a type of holistic and collective
thinking that has created traditional Chinese thinking styles in every corner in their daily lives.
This style is also called dialectical thinking. Nisbett et al. [16] [17] indicate that, in contrast to the
analytical thinking style of Western culture, East Asian culture, which is typically represented by
China, can be distinguished easily by its holistic thinking style, and dialectical thinking is the
core of this thinking style. Western culture is characterized by individualism, attaching impor-
tance to independence, autonomy, and creativity, whereas Eastern culture emphasizes collectiv-
ism and values obedience, cooperation, duty, and authority. Previous empirical research has also
found that, compared with collectivism, individualism is more conducive to creativity [18].

In terms of this argument, an individual’s thinking style has a close relationship with creativi-
ty, and as another type of individual difference, thinking style is also affected by certain cultural
and social circumstances. In other words, some types of cultures improve creativity by means of
thinking styles, but other types of cultures do not. Based on this understanding, we are interest-
ed in the relationship between thinking style and creative personality in Chinese culture. We
want to explore whether Chinese culture (or an East Asian culture) facilitates creativity.

Creative Personality

Although people always focus on the production, cognitive process, and circumstances of crea-
tivity, there are many studies of people who are considered to be creative. Numerous studies
have been conducted in the past several decades. Qian, Plucker, and Shen [19] proposed three
apparent themes in the research of the creative personality. The first theme is the individual
differences between creative people. A considerable body of literature touches on the individual
differences in personality traits [20] [21]. For instance, Tardiff and Sternberg [22] proposed 19
creative personality traits by summarizing other psychologists’ views. Feist [13] conducted a
meta-analysis of personality in scientific and artistic creativity, concluding that “in general, cre-
ative people are more open to new experiences, less conventional and less conscientious, more
self-confident, self-accepting, driven, ambitious, dominant, hostile, and impulsive” (p. 290).

The second theme is the construct of creative personality. After reviewing more than 100 ar-
ticles that investigated creative personality characteristics, Treffinger, Young, Selby, Shepard-
son, and Florida [23] concluded that creative individuals can be divided into two different
types. The first type of creative individuals was characterized by traits such as openness to ex-
perience, risk-taking, playfulness, intuition, and curiosity, whereas the second type displayed
traits such as independence of thought, introspection, an internal locus of control, persistence,
self-confidence, and hard-working tendencies.

The third theme is longitudinal studies about creative personality, which always adopt a de-
velopmental research method. For example, Nie and Zheng [24] proposed different develop-
mental stages for middle school students’ creative personalities. Wang [25] concluded that
after the seventh grade, adolescents’ creative tendencies showed consistently decreasing trends.

All of these findings constitute our knowledge of creative personality traits. However, the
role of circumstances, especially culture and other environmental factors, was seldom noted in
these research trends. Simonton [4] [15] [26-28] used a historiometric method to investigate
thousands of eminent creators from different fields and domains in Western history. He con-
cluded that social environments can have nurturing (or inhibitory) effects on the development
of creativity. In his research, social environments consist of cultural conditions, economics,
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politics, and other important environmental factors. To investigate the effect that a social envi-
ronment may have on an individual’s creative personality, the present study attempts to take
the first step in research about the influence of culture on creative personality in East Asian cul-
ture, using Chinese culture as an example.

Culture and Creativity

A culture is the specific part of a society or civilization related to its beliefs, way of life, or art.
Culture is considered important for the development of human society and humans’ behavior
and mind [29]. Csikszentmihalyi [30] has proposed that creativity is more of a cultural and so-
cial phenomenon than merely a mental process. Simonton [27] [31] has suggested that the
cultural context, such as the economic, political, social, and cultural conditions, can have a sig-
nificant effect on the contributions and the evaluation of those contributions within a given
field of activity. Sternberg and Lubart [32] proposed that the effects of culture on creativity can
manifest in four ways: the way creativity is defined, the process of creativity, the impact of crea-
tivity in one domain on others, and the extent to which creativity is nurtured. A consensus in
these studies is that cultural conditions can easily be connected with creativity. However, can
we go any further into this relationship? The theory with respect to individualism and collectiv-
ism [33] or with respect to an independent-interdependent perspective [34] may provide
possible explanations.

For example, as proposed by Markus and Kitayama [34], people in Western cultures (such
as European and American cultures) usually hold an independent perspective of the self, in
which one’s behavior is organized and made meaningful largely in reference to one’s own inter-
nal thoughts, feelings, and actions rather than the thoughts, feelings, and actions of others. By
contrast, people in Eastern cultures (such as Chinese and Japanese cultures) hold an interde-
pendent perspective of the self, in which people are usually motivated to find a way to fit in
with relevant others and become part of various interpersonal relationships.

Niu and Sternberg [18] designed two studies to compare artistic creativity between Ameri-
can and Chinese college students. The results of this study seem to support the hypothesis that
an independent self-oriented culture better encourages the development of artistic creativity
than an interdependent self-oriented culture. This conclusion can also be drawn from research
on scientific creativity. A similar cross-cultural study [35] compared the scientific creativity
performance between 2,277 English and Chinese adolescents aged 11 to 18. They found that
English adolescents show markedly higher levels of scientific creativity than Chinese adoles-
cents, especially in creative imagination, product improvement, and overall scientific creativity.
Zha, Walczyk, Griftith-Ross, Tobacyk, and Walczyk [36] explored the relationship between
culture and creative potential in highly educated adults. They surveyed 55 American and 56
Chinese doctoral students to assess their creative potential and their sense of individualism or
collectivism. Americans displayed significantly higher scores on creative potential than the
Chinese. As expected, Americans showed greater individualism, but the Chinese were more
collectivistic. Another study used a German and Chinese sample and compared the perfor-
mances of artistic creativity of the participants of each culture. The results also revealed that
the German participants (Caucasian Germans and Asian Germans) produced more creative
and aesthetically pleasing artwork than did their Chinese counterparts (Chinese studying
abroad and domestic Chinese) and that there were no significant subgroup differences in crea-
tive performances, i.e., no differences between the two German groups and no differences be-
tween the two Chinese groups [37]. All of these studies seemingly indicate that the Chinese
cultural background is an obstacle to creativity development. However, the factor(s) under this
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cultural condition that significantly impede the expression of creativity in Chinese people espe-
cially require further investigation.

Dialectical Thinking

Several studies have indicated that people in different cultures have different systems of
thought. Nisbett et al. [16] [17] found East Asians to be holistic, attending to the entire field
and assigning causality to it, making relatively little use of categories and formal logic, and rely-
ing on “dialectical” reasoning, whereas Westerners are more analytic, focusing primarily on
the object and the categories to which it belongs and using rules, including formal logic, to un-
derstand its behavior. In other words, compared with analytical thinking, people with holistic
thinking styles are oriented toward continuity and relationships. Their explanations and attri-
butions are embedded within a large context of which one is an interdependent part. The clas-
sifications are based more on relationships and similarities than on rules. The reasoning
process relies on experiential knowledge more than formal logic, and dialectical thinking is re-
garded as an effective tool for managing seeming contradictions—retaining basic elements of
opposing perspectives by seeking a “middle way”.

Dialectical thinking is one of the most important parts of holistic thinking. After exploring
dialectical thinking by comparing lay Chinese reactions to apparent contradictions with those of
lay Americans, Peng and Nisbett [38] differentiated Chinese dialectical thinking from Western
traditional dialectical reasoning and defined it as “Naive Dialecticism”. As a distinguishable cog-
nitive style, three principles were identified as a thorough understanding of this dialectical
thinking: the principle of change, the principle of contradiction, and the principle of relationship
or holism. 1) The principle of change states that reality is always changing. It is not so much a
phenomenon as a process. 2) The principle of contradiction holds that reality is full of contradic-
tions. It is not precise or cut-and-dried. Contradiction is constant and coexists in everything. 3)
The principle of relationship or holism is proposed based on the principles of change and con-
tradiction. It is regarded as the essence of dialectical thinking. There is nothing isolated and in-
dependent; everything is connected. If people really want to know something fully, they must
emphasize its relationships, i.e., how it affects and is affected by everything else.

By contrast, Western thought emphasizes three different principles: the law of identity, the
law of noncontradiction, and the law of the excluded middle. 1) The law of identity holds that
everything is what it is; thus, A equals A. In other words, everything must be identical with it-
self. Everything must stand, regardless of context. 2) The law of noncontradiction declares that
nothing can be true and false simultaneously; thus, A cannot equal not-A. 3) The law of the ex-
cluded middle expresses the rule that any statement is either true or false; thus, it is either A or
B, and it is not A and B. From this perspective, there is no “middle way” [38].

In summary, in this study, dialectical thinking can be defined as a thought process that peo-
ple employ to be holistic, reconcile contradictions, and emphasize changes when processing in-
formation and managing problems.

Dialectical Thinking and Creativity

As noted above, Peng and Nisbett found that, when managing seeming contradictions, the Chi-
nese preferred dialectical thinking, whereas American participants polarized their views [38].
In the past fifteen years, there has been mounting evidence suggesting that East Asians’ naive
dialecticism affects their psychological processes in fundamental ways. Researchers found that
East Asians are often more tolerant of the coexistence of opposing traits, emotions, and atti-
tudes within themselves [39-41]. Because culture influences human cognition in many areas
and there are many differences in cognition across cultures, the relationship between dialectical
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thinking and creative processes needs to be reevaluated [42]. This study was inspired by and
based on this point of view.

Almost all previous studies have supported the idea that dialectical thinking is positively as-
sociated with creativity. Arlin [43] argued that a problem-finding stage of cognitive develop-
ment could be the opposite side of the same coin as dialectical operations, such that “dialectical
operations may be the functional dynamic of creative thought” (p. 250). Her later studies em-
pirically confirmed this positive relationship [44] [45]. Similarly to Arlin et al., Benack, Bas-
seches, and Swan [46] suggested that dialectical thinking is a cognitive process and that it can
lead to breaking sets, paying attention to and synthesizing contradictions, being aware of the
complex relationships among things, and understanding that one’s own thoughts will change.
All of these characteristics, in turn, lead to increased creativity. Rosenberg [47] interviewed
twenty-two Nobel laureates in the fields of chemistry, physics, and medicine and physiology
from Europe and the United States. The interviews focused on in-progress creative work.
Based on the results of the interviews, he proposed a Janusian process (“actively conceiving
multiple opposites or antitheses simultaneously”) in scientific creativity, whereby the creator
goes through several phases, including immersion, focusing, antithesis, and elaboration. All of
these phases were viewed as constituting the creative process, and all of these phases showed
dialectical characteristics.

A more comprehensive and in-depth study examined the association between naive dialecti-
cal thinking, which was regarded as the typical dialectical thinking in Eastern Asian culture,
and creativity [42]. Two correlational studies and one experimental study revealed a complex
pattern of results: for Caucasian participants, when problems had a low level of inherent con-
tradiction, naive dialectical thinking decreased originality in problem finding tasks, whereas
for tasks with a higher level of contradiction, there was no effect or a slightly positive effect.
Due to the sampling and experimental details, this research suggests that the relationship
might be culture-, task-, and process-specific. Though Paletz and Peng’s research deepened the
understanding of the relationship between dialectical thinking and creativity [42], these rela-
tionships were found only for Caucasian participants and not for Asian or Asian-

American participants.

In this study, we focus mainly on creative people in East Asian culture, attempt to capture
the features of creative talents from a dialectical perspective, and briefly analyze the relation-
ship between dialectical thinking and creative personality. Overall, the rationales for this study
are as follows:

First, in regard to creativity, we need to know more about cultural differences. In the context
of East Asian culture, a holistic, dialectical thinking style is fundamentally related to collectiv-
ism. Nevertheless, the Chinese have also proven their creativity, for example, the four great
inventions of ancient China (compass, papermaking, movable type printing press, and gun-
powder). No one can ignore Chinese historical creativity. What, then, is the relationship be-
tween dialectical thinking and creativity in East Asian culture? On the one hand, almost all of
the previous studies were mainly conducted with the participants from Western cultures [44]
[45] [47]. Even if participants from other cultures were recruited, they were regarded as a coun-
terpart [37], [42]. On the other hand, most studies concluded that dialectical thinking is posi-
tively related to creativity, except for one study, which found that the relationship is culture-
specific [42]. Obviously, researchers have not yet reached a consensus. Exactly what, then, is
the relationship between culture and creativity? Answering this question is our research inter-
est and the basis of our study. To that end, we try to dig more deeply and provide more evi-
dence by using only Chinese participants in this study. The present study is just the first step in
a series of studies that aim for a comprehensive and in-depth understanding of creative people
in different cultures.
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Second, the factors of personality should not be ignored. Previous studies have shown the
relationships among dialectical thinking, creative problem finding, and problem solving [42]
[45][46][48]. However, few investigations and empirical studies have directly addressed the re-
lationship between dialectical thinking and creative personality. Moreover, it is well established
that creative personality is one of the main trends of research on creativity [13][19] [23]. Our
understanding of creative personality has been enriched and constructed very well in the past
several decades by enormous research achievements in the field. Based on these previous
arguments and studies, we have sufficient reason to combine dialectical thinking with
creative personality.

According to Paletz and Peng’s conclusion [42], the relationship might be culture-, task-,
and process-specific. In this study, we recruited adults from different professional fields and
undergraduates with different majors. Through this sampling process, Paletz and Peng’s study
was replicated on a domain level. Thus, we established the following predictions:

Hypothesis 1: The participants will be differentiated in dialectical thinking and creative per-
sonality according to their occupation and major.

Because of the inconsistency of previous conclusions [42] [44] [45] [47], a research question
should be posed: Does dialectical thinking style encourage creativity through a positive influ-
ence on creative personality? In this study, because the culture-specific viewpoint in former
studies [42] is more ecological and more evidential, we assumed that a different relationship
does exist between naive dialectical thinking and creative personality in East Asian culture.
Based on this rationale, a negative connection was predicted and tested:

Hypothesis 2: In Chinese culture, naive dialectical thinking will be negatively related to
creative personality.

Methods
Procedure

To estimate the difference in creativity and dialectical thinking in relation to college majors
and occupational fields, we recruited subjects from several companies and different college de-
partments. Then, their creative personality was rated using a self-reported questionnaire. Study
participants also rated their own dialectical thinking using another dialectical thinking survey
instrument. After the data collection, the relationship between dialectical thinking and creative
personality and the differences between the groups were analyzed.

Participants

A total of four hundred eighty-nine participants were selected through a convenient sampling
method. The participants consisted of three groups according to their profession and major: un-
dergraduates majoring in art (UMA), undergraduates majoring in other disciplines (UMO), and
the adult group (AG). 1) The UMA group included 84 undergraduates from a college of art in
Kunming (36 majoring in orchestral performance, 48 majoring in animation), and their average
age was 19.46, SD = 0.975. 2) The UMO group included 203 undergraduates majoring in non-
art disciplines who were recruited from a college in Guangzhou (86 majoring in economics, 75
majoring in Chinese language and literature, 23 majoring in bioengineering, 14 majoring in
food engineering, and 5 majoring in packaging engineering). The average age was 20.06,

SD =1.227. 3) The AG group contained 202 adults from arts-related professions (95 were mem-
bers of a philharmonic orchestra in Guangzhou, 90 were designers from an architectural design
institute in Kunming, and 17 were designers for a game website in Shanghai). Their average age
was 27.84, SD = 3.707. All of the participants in this study were ethnically Chinese.
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Ethics Statement

An informed consent form for participation in this creativity and dialectical thinking style
study was signed by each participant before each survey process. Participants received another
debriefing form after they finished the questionnaires. Before the study began, we reported the
entire research plan, including these two forms, to the institutional review board of the Depart-
ment of Psychology at Sun Yat-sen University and received approval from the board.

Measures

Dialectical thinking. In Paletz and Peng’s study [42], the participants answered the
32-item Dialectical Self Scale as the measure of naive dialectical thinking [41]. In this study, to
measure naive dialectical thinking more precisely and innovatively, we chose another question-
naire developed by native Chinese psychologists named the “Zhong-yong Practical Thinking
Scale” (also called the “9-item Zhong-yong Thinking Scale”) [49]. The zhong-yong thinking
style, defined as the careful consideration of things from different aspects and the performance
of appropriate behaviors to account for the whole situation [50] [51], has almost the same con-
ceptual structure and meanings as naive dialectical thinking in Chinese culture. Therefore, the
Zhong-yong thinking scale is usually used to examine dialectical thinking in China [52]. This
questionnaire has a total of nine items. Each item is composed of two opposite narrative sen-
tences that represent dialectical and less-dialectical thinking, respectively. For instance, agree-
ing that “it is important to live in harmony with people around you” represents a dialectical
thinking style, and agreeing that “sometimes you must go ahead regardless to strive for vindica-
tion” represents a less-dialectical thinking style. The responses of this questionnaire include
two steps. In step 1, after reading two narrative sentences of an item, the subject chooses the
one he or she likes better; in step 2, the subject rates his or her choice on a 6-point Likert scale
from 1 (strongly disagree) to 6 (strongly agree). We used a 6-point instead of a 5- or 7-point
scale because Chinese participants always prefer choosing the “middle way” (score 3 or 4),
which would bias the results toward dialectical thinking. Regarding scoring, if the respondents
chose a dialectical sentence in step 1, then the final score of that item was the same as the cho-
sen score; however, if a less-dialectical sentence was chosen in step 1, the final score of that
item equaled 6 minus the chosen score. The total score of the nine items represented the level
of a respondent’s dialectical thinking. Yang used this questionnaire to survey 783 adult citizens;
in his study, the Cronbach’s oo was 0.721 [53]; Zhou, Liao, and Su sampled 406 employees from
private enterprises in Taiwan, and the Cronbach’s o reported in their study was 0.73 [54].

Creative personality. Song developed an undergraduate creative personality scale [55].
After successful Exploratory and Confirmatory Factor Analyses, this scale finally consisted of
four dimensions: imagination, perseverance, insight, and exploration. This scale is a 5-point
Likert scale that ranges from 1 (strongly disagree) to 5 (strongly agree). In Song’s study, she
sampled 939 undergraduates from four universities in Zhengzhou, China. The test-retest reli-
ability of this scale is 0.872, the split-half reliability is 0.899, and the Cronbach’s o is 0.898. The
criterion-related validity of this scale is 0.62 (p<0.01). All of these indexes are acceptable. The
description of each item is suitable not only for undergraduates but also for average adults.
Therefore, all of the participants in our study responded to this questionnaire. In our study,
the Cronbach’s a. of the scale was 0.732, which is also acceptable.

The questionnaires were administered to the participants in groups based on their major or
profession. At the beginning, a researcher read the instructions and emphasized that the data
would be kept confidential. Then, the respondents began to respond in pen and paper form in-
dependently. After data collection, we employed SPSS 16.0 for the data arrangement and analy-
sis. Descriptive statistics, correlation, t-test, and ANOVA analyses were applied in turn.
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Table 1. Composite scores of different groups on dialectical thinking and creative personality (M+SD).

UMA (N = 84) UMO (N = 203) AG (N =202) Total
DT 38.65+5.91 41.8816.65 40.45+7.01 40.7316.77
Imagination 29.8745.28 26.7745.59 28.49+5.74 28.01+5.71
Perseverance 25.67+4.26 24.35+4.60 25.47+4.51 25.04+4.53
Insight 17.77+3.21 16.99+3.48 17.40+3.44 17.29+3.42
Exploration 15.10+£2.45 14.04+3.38 14.77+2.64 14.5242.97
Total CP 88.40+10.85 82.15+13.06 86.12+12.01 84.87+12.49

Note. DT = dialectical thinking; UMA = undergraduates majoring in art; UMO = undergraduates majoring in other disciplines; AG = adult group;
CP = creative personality (the same definitions are used in subsequent tables)

doi:10.1371/journal.pone.0122926.t1001

Results

First, the descriptive statistics (M+SD) were analyzed for the different sample groups and for
the sample as a whole to collect basic data. Table 1 shows the descriptive statistics. To explore
the differences among these three groups more deeply in terms of dialectical thinking and crea-
tive personality, two kind of analysis of variance were conducted separately. First, due to the
internal correlation of different personality constructs, which showed in the personality ques-
tionnaire, a multivariate analysis of variance (MANOVA) with creative personalities as depen-
dent variables was performed. The results of multivariate tests indicate that there were
statistically significant differences among groups (Wilks’ Lambda = 0.950, F = 3.117, df = 8,

p =0.002, partial Eta squared = 0.025). Second, based on the results of MANOVA, one-way
ANOVA was conducted six times to assess the respective dimensions of creative personality,
total score of creative personality, and dialectical thinking. Significant differences were found
through these analyses in three constructs, the total score of creative personality, and dialectical
thinking except insight (see Table 2).

A Least Significant Difference test was used for the post hoc test. The post hoc test revealed
more details about the group differences. 1) A significant main effect of dialectical thinking
was found among the three groups. The results showed that in dialectical thinking, the UMO
group was significantly higher than the AG (p = 0.040); AG was significantly higher than the
UMA group (p<0.001); And the UMO group was also significantly higher than the UMA
group (p = 0.032). 2) A significant main effect of imagination was found. The post hoc test sug-
gested that the UMA group was significantly higher than the UMO group (p<0.001); The AG
group was significantly higher than the UMO group (p = 0.002); and no significant difference
was found between the UMA and AG groups (p = 0.058). 3) A significant main effect of perse-
verance was found. The post hoc test showed that the UMA group was significantly higher
than the UMO group (p = 0.025); the AG group was significantly higher than the UMO group
(p = 0.013); and no significant difference was found between the UMA and AG groups

Table 2. Results of ANOVA of different groups on dialectical thinking and creative personality (N = 489).

df F Sig. Partial Eta squared
DT 2 7.222 0.001 0.029
Imagination 2 10.341 0.000 0.041
Perseverance 2 4.098 0.017 0.017
Insight 2 1.731 0.178 0.007
Exploration 2 4.971 0.007 0.020
Total CP 2 9.505 0.000 0.038

doi:10.1371/journal.pone.0122926.1002
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Table 3. Correlations between dialectical thinking and different dimensions of creative personality (N = 489).

DT

Imag
Perse
Insight
Explo
Total CP

DT

1
-.132**
-.063
-.103*
-.078
-130%*

Imag Perse Insight Explo Total CP
1 5 = = 5
13115 2a 1 - - -
.465** 475%* 1 - -
521** .313%* .347%* 1 -
.823** 711%* 741%* .684** 1

Note. DT = dialectical thinking; Imag = imagination; Perse = perseverance; Explo = exploration; CP = creative personality (the same definitions are used in

subsequent tables).
**p<0.01.
*p<0.05 (two-tailed test).

doi:10.1371/journal.pone.0122926.1003

(p =0.731). 4) No significant main effect of insight was found. 5) A significant main effect of
exploration was found. The post hoc test showed that the UMA group was significantly higher
than the UMO group (p = 0.006); the AG group was significantly higher than the UMO group
(p = 0.014); and no significant difference was found between the UMA and AG groups

(p =0.391). 6) On the total creative personality scores, a significant main effect was found. The
UMA group was significantly higher than the UMO group (p<0.001); The AG group was sig-
nificantly higher than the UMO group (p = 0.001); and no significant difference was found be-
tween the UMA and AG groups (p = 0.152).

In summary, these results indicated that the UMA and AG groups shared similar features
on creative personality, not only on the four dimensions of creative personality but also on the
total score. Nevertheless, their scores were all significantly higher than the UMO group, except
on the dimension of insight. Given that the domain of art and the domain of design shared
some common traits in creativity [56], it may demonstrate a domain-specific nature of creative
personality. Notably, the results of the difference in their dialectical thinking were completely
opposite. The UMO group had the highest score on dialectical thinking, followed by the AG
group, and the UMA group had the lowest score. Did this result indicate a negative relationship
between dialectical thinking and creative personality?

In addition to the descriptive statistics of dialectical thinking and creative personality and
the differences among groups, what we are interested in is the relationship between the two
main variables in this study. A correlation analysis between dialectical thinking and creative
personality was conducted on the sample as a whole (see Table 3) and on the three sample
groups separately (see Tables 4, 5, and 6).

Table 4. Correlations between dialectical thinking and different dimensions of creative personality: UMA group (N = 84).

DT

Imag
Perse
Insight
Explo
Total CP

**p<0.071;
*p<0.05. (two-tailed test)

DT

1
-.273%
-0go**
-.303%*
-.151
-.374%%

doi:10.1371/journal.pone.0122926.1004

Imag Perse Insight Explo Total CP
1 5 = = 5
.298** 1 - - -
452%* .509** 1 - -
.249* 134 .219* 1 -
794** 718** .766** 464** 1
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Table 5. Correlations between dialectical thinking and different dimensions of creative personality: AG group (N = 202).

DT
DT 1
Imag -.204**
Perse .001
Insight -.086
Explo -.152%
Total CP -.155%

**p<0.01;
*p<0.05 (two-tailed test).

doi:10.1371/journal.pone.0122926.1005

Imag Perse Insight Explo Total CP
1 5 = = 5
311** 1 - - -
.393** 501** 1 - =
430%* .294%* 279%* 1 -
.802** 732%* .723** .615%* 1

According to Table 3, significant positive correlations among the four dimensions and total
score of creative personality were found. Regarding the relationship between dialectical think-
ing and creative personality, significant but weak negative correlations were found among dia-
lectical thinking and imagination, insight, and the total score of creative personality, no other
significant correlation was found. These results suggested that participants scoring higher on
dialectical thinking would tend to score lower on imaginative and insightful personalities.

Similar to the results of Table 3, in all three participant groups, stable positive correlations
were found within the four dimensions of creative personality (see Tables 4, 5, and 6). Though
these positive relationships indicate a good construct validity of the creative personality scale,
the relationship between dialectical thinking and creative personality was rather complicated
across the different groups. Tables 4 and 5 showed somehow different pattern for the relation-
ship between dialectical thinking and creative personality in the UMA and AG groups. The
familiar part of these two relationship is only exist in the relationship between dialectical think-
ing and imagination and the total score of creative personality, which both show a significant
but weak negative correlation. That means the higher the level of dialectical thinking, the lower
the score of imagination and the total score of creative personality. Furthermore, except these
relationships, all of other correlations are different between the two groups. In the UMA group,
dialectical thinking also has significant negative but weak correlation with perseverance and in-
sight. Nevertheless table 5 did not show the same correlations, and dialectical thinking only has
a significant negative but weak correlation with exploration. By contrast, the results in Table 6
showed that compared with the art students or the adults working in arts-related professions,
undergraduates from other disciplines showed more dialectical thinking (see Table 1), but no
significant correlation was found between their dialectical thinking and creative personality.

Table 6. Correlations between dialectical thinking and different dimensions of creative personality: UMO group (N =203).

DT
DT 1
Imag .067
Perse -.012
Insight -.016
Explo .046
Total CP .032

**p<0.01;
*p<0.05 (two-tailed test).

doi:10.1371/journal.pone.0122926.1006

Imag Perse Insight Explo Total CP
1 5 = = 5
.287** 1 - R ;
.528** A427%* 1 - -
.654** .355%* A424%* 1 -
.839%* .681%* .752** TTT** 1

PLOS ONE | DOI:10.1371/journal.pone.0122926  April 9, 2015 10/20



@'PLOS ‘ ONE

Relation Between Dialectical Thinking and Creativity: Case of China

Table 7. Results of the regression analysis with creative personality as a dependent variable: UMA group (N = 84).

Dependent Variable
Imagination
Perseverance
Insight

Exploration

Total CP

R R? F B

273 .075 6.603* -.273%
282 .080 7.097*%* -.282%*
323 104 9.564** -.323%*
151 .023 1.915 -.151
374 140 13.295%* -374%*

Note. All decimals are rounded up to three digits. § is the standardized regression coefficient (the same definition is used in subsequent tables)

*¥p<0.01;
*p<0.05 (two-tailed test).

doi:10.1371/journal.pone.0122926.1007

Based on these correlation results, to further excavate the association between dialectical
thinking and creative personality, a regression analysis was conducted with the total creative
personality score and the scores of its four dimensions as the dependent variables. Due to the
significant difference in the dialectical thinking scores among the three groups (see Tables 1
and 2), Tables 7, 8, and 9 individually present the results of the regression analysis for each of
the three sample groups.

As shown in Table 7, in the UMA group, dialectical thinking accounted for different degrees
of variance in the measure of creative personality, except in the dimension of exploration. Dia-
lectical thinking accounted for 7.5% of the variance in the measure of imagination, 8% in the
measure of perseverance, 10.4% in the measure of insight, and 14% in the measure of the total
score of creative personality.

As shown in Table 8, in the AG group, the explanatory power of dialectical thinking de-
creased. Dialectical thinking only significantly accounted for the variance of imagination
(4.1%, = -0.204, p<0.01), the variance of exploration (2.3%, f = -0.152, p<0.05), and the vari-
ance of the total score of creative personality (2.4%, § = -0.155, p<0.05). All of the R? were
lower than 5%. These results indicated that, in this group, dialectical thinking was less related
with creative personality than in the UMA group.

For the UMO group (Table 9), no significant standardized coefficient of 8 was found. These
results indicated that their dialectical thinking had no relationship with creative personality.

Discussion

In this study, a questionnaire survey method was used to investigate the relationship between
dialectical thinking, a typical representation of East Asian culture, and creative personality.
The consideration of this relationship is not a new study focus or research trend. In the past

Table 8. Results of the regression analysis with creative personality as a dependent variable: AG group (N = 202).

Dependent Variable
Imagination
Perseverance
Insight

Exploration

Total CP

**p<0.01;
*p<0.05 (two-tailed test).

doi:10.1371/journal.pone.0122926.1008

R R? F B

204 .041 8.643%* -.204%*
.001 .000 .000 -.001
.086 .007 1.495 -.086
152 .023 4.731* -.152*%
155 024 4.910* -.155*%
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Table 9. Results of the regression analysis with creative personality as a dependent variable: UMO
group (N = 203).

Dependent Variable R R? F B
Imagination .067 .005 .909 .067
Perseverance .012 .000 .030 -.012
Insight .016 .000 .052 -.016
Exploration .046 .002 431 .046
Total CP .032 .001 .207 .032
**p<0.01;

*p<0.05 (two-tailed test).

doi:10.1371/journal.pone.0122926.t009

several decades, Dean Simonton has devoted himself to the investigation of eminent creators in
human history [26] [28] [57] [58]. All of his research findings have suggested that the social en-
vironment (including cultural conditions) can affect the development of creativity. Nakamura
and Csikszentmihalyi proposed a model of cultural evolution concerning creativity [59]. They
do not regard creativity as a quality or a product of exclusively intrapsychic processes. Instead,
they view it as the transformation of a cultural system—the incorporation of novelty into the
culture (see [30], [59], [60], [61]). As an exemplar of collectivism in East Asian culture, the Chi-
nese typically show a dialectical and holistic thinking style. Although their thinking style basi-
cally differentiates them from people living in Western cultures, there is no lack of highly
creative persons in either culture. Therefore, this phenomenon raises several questions: What
is the relationship between East Asian culture and creativity? Why is Chinese culture, which is
different in many aspects from Western culture, also conducive to creativity? Does dialectical
thinking have a special influence on creativity or creative personality? To answer these ques-
tions, this study aimed to explore the relationship between dialectical thinking style and crea-
tivity, especially the creative personality of Chinese people. In other words, in Chinese culture,
we aimed to learn whether people with a creative personality would simultaneously show a dia-
lectical thinking style. Two questionnaires, one that surveyed creative personality and another
that assessed dialectical thinking style, were administered in our study, drawing interesting and
valuable results.

The relationship between creative personality and dialectical thinking

According to Tables 1 and 2, no significant difference was found between undergraduates ma-
joring in art and adults working in an arts-related field in terms of their creative personality.
However, the third group of participants, the undergraduates from other disciplines, had the
lowest scores on creative personality by a significant margin. All of our participants are Chi-
nese, so why did they show obvious discrepancies in creative personality? The main reason
may come from the domains in which they study and work. Art and design as specialties share
many characteristics, such as divergent thinking [62] [63] and rule breaking [13]. However, the
differences between these two areas and other inartistic disciplines are easy to distinguish.
Therefore, the distinction between these groups can be understood. In general, this finding is
in line with previous studies, which have indicated that the relationship between creativity and
dialectical thinking is culture-, task-, and process-specific [42]. In terms of the influencing fac-
tors of creative personality, given that the participants were all Chinese, this result may indi-
cates that besides the culture influence, participants were also affected by their work or
specialty additionally. Moreover, this finding is consistent with Hass’s conclusions that
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laypersons’ implicit theory of creativity is domain-specific [64], although in Hass’s study, the
creative traits were rated by others.

Another important result that we have drawn from the analysis of the descriptive statistics
is the differences in dialectical thinking. Our results showed that, contrary to the results for cre-
ative personality, the highest dialectical thinking score was found in the UMO group, followed
by the AG group, and the UMA group had the lowest dialectical thinking score. As we noted
above, creative personality is affected by their major or specialty, and so is dialectical thinking.
According to Peng and Nisbett [38], dialectical thinking seeks to retain basic elements of op-
posing perspectives by seeking a “middle way”. College students majoring in art and adults
work in arts-related professions usually need to retain existing or old characteristics or expres-
sions [65]. However, the outcomes of their art or design work must be refreshed, renewed, and
reinterpreted [65] [66], which we consider to be a more distinct and “noncontradiction” way of
finding solutions. Based on this understanding, college students majoring in other disciplines
will have relatively more practice in dialectical thinking. Thus, they received higher scores on
dialectical thinking than the other two groups. Nonetheless, the difference between the other
two groups may have more to do with participants’ cultural background. In other words, think-
ing style may not only rely on the impact of domain. Regarding the influence of culture on dia-
lectical thinking, though the Chinese culture fosters a holistic and dialectical thinking style, it is
not the same as it is in the West. Western dialectical thinking often reflects a sophisticated and
advanced cognitive style that attempts to achieve syntheses over contradiction [67] [68], while
the East Asian type of dialectical thinking is less troubled by contradiction and accepts the co-
existence of opposites, even the unity of thesis and antithesis [38]. According to this view,
dialectical thinking is culture-specific rather than culture-free. On the other hand, from a de-
velopmental perspective, this culture-specific trait also helps to explain the significant differ-
ence in dialectical thinking between the UMA and AG groups. Obviously, with an increase in
age and experience, Chinese people will more frequently confront and experience Chinese tra-
ditional philosophy and wisdom in their daily lives, and these ubiquitous phenomena will fur-
ther foster and stabilize their naive dialectical thinking style. As more mature dialectical
thinkers, adults working in arts-related fields will show more agreement with dialectical think-
ing than undergraduates who major in a similar specialty. These understandings are also help-
tul for the explanation of why the UMA group had the lowest score on dialectical thinking of
the three groups. Combining the group differences of creative personality and dialectical think-
ing, Hypothesis 1 of this study was confirmed. The two main variables in our study can be dif-
ferentiated according to their major and job.

The third important finding was the significant, but meantime partial and weak negative re-
lationship between creative personality and dialectical thinking in the UMA and AG groups.
Meanwhile, no significant relationship between these two variables was found in the UMO
group. First, this result contradicts Arlin and Levitt’s finding, which indicated a positive rela-
tionship between dialectical thinking and problem finding [45]. However, the differences in
these two studies are easy to understand. One difference is that the concepts and instruments
of dialectical thinking used in these two studies are heterogeneous. Arlin and Levitt’s study
used the concept of traditional Western dialectical thinking, which is a representation of formal
logic and formal reasoning. The key feature of this thinking style is integration [38] [45]. In
Eastern culture, dialectical thinking is also called “naive dialecticism”. It has three key princi-
ples, which were noted above, and these principles are distinct from their counterparts in West-
ern culture [38]. The other difference is the measure of creativity. Arlin and Levitt’s study
collected data from participants’ cognitive problem finding results [45], whereas in this study,
we measured the creative personality of the respondents. Based on these two reasons, the dif-
ferences of the results are expectable. Second, our findings are in line with Paletz and Peng’s
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study, which found that naive dialectical thinking and creativity in a problem finding task were
negatively related [38]. In their study, the relationship was significant only for Caucasians and
not for Asians/Asian-Americans. In other words, that study confirmed the negative relation-
ship in Western culture, and the current study confirmed this relationship in an East Asian
culture. Third, in another cross-cultural study, as noted above, Yi et al. compared the perfor-
mances of artistic creativity of German and Chinese college students. The results revealed that
the four groups of students examined (German students of Caucasian descent, German stu-
dents of Asian descent, Chinese students studying abroad, and Chinese students studying in
China) differed in their artistic creativity. German students showed more artistic creativity
than their Chinese counterparts [37]. Therefore, the current study provides more evidence for
the role played by a specific culture in terms of the relationship between thinking style and cre-
ative personality. Moreover, our findings are consistent with the realities of everyday life in
China. As a matter of fact, the majority of Chinese people are used to the naive dialectical
thinking style, and relatively little creative style is shown in their thinking and behavioral pro-
cesses, especially because they emphasize their interpersonal relationships, the collectives to
which they belong, and the feelings of others. To summarize, a person who is characterized by
a more dialectical thinking style will simultaneously show less characteristics of imagination
and insight personalities. Essentially, Hypothesis 2 of our study was partially confirmed.

Why did less-dialectical thinking style negatively relate with creative
personality?

In this study, college students majoring in art and adults working in arts-related fields received
relatively lower scores on dialectical thinking than undergraduates majoring in other disci-
plines, which indicated they think in a less-dialectical way. Based on the results of this study
and the discussion above, an important theoretical question was raised: Why does a less-
dialectical thinking style negatively related with creative personality? Three different aspects
provide an answer.

The first is the aspect of cultural differences. Triandis indicated that some cultures, such as
those of Western Europe and North America, rated highly on individualism [33]. In these cul-
tures, the self is defined as independent and autonomous from collectives. Personal goals are
given priority over the goals of collectives. Individualists give more weight to attitudes than to
norms as determinants of social behavior [69-71], and personal creativity is highly appreciated.
Unlike these cultures, cultures that highlight collectivism, for example, East Asian culture, de-
fine the self as an aspect of a collective (e.g., a family or tribe). In these cultures, personal goals
are subordinated to the goals of their collective; norms, duties, responsibilities, and obligations
regulate most social behavior, and taking into account the needs of others in the regulation of
social behavior is widely practiced. People in these cultures appreciate norms, obedience, coop-
eration, and compliance with authority. From these analyses of cultural differences, one may
figure out that Western culture encourages creativity more than East Asian culture does.

Second, with respect to the nature of dialectical thinking, it is not only an alternative social
cognitive and thinking style but also a fundamental component of Chinese holistic thinking
and the zhong-yong thinking style. In recent years, a research trend on the concept of zhong-
yong thinking and its role in interpersonal and intrapersonal psychological processes has
emerged in social and cultural psychological research. Mainly using Chinese subjects, several
studies have agreed that the nature of zhong-yong thinking was an effective strategy for keep-
ing interpersonal concordance; it improved interpersonal cooperation and made people adopt
more cooperative behaviors in conflict situations [72] [73]. Zhong-yong thinking also played a
positive role in the regulation of personal emotions [74] [75]. Wu [76] and Liu [77] also found
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that zhong-yong thinking was positively related with several positive emotional and mental fac-
tors, such as life satisfaction, subjective well-being, and trust, but had a negative relationship
with depression, anxiety, and other negative emotions. In summary, zhong-yong thinking re-
sembles dialectical thinking in that both entail maintaining balance or finding a “middle way”
between different solutions. This approach is not consistent with the traits of creativity, which
involve breaking rules [13], finding novel solutions [1], and so on. Thus, according to the previ-
ous studies about zhong-yong thinking style [72-77] and our research findings, both zhong-
yong thinking and dialectical thinking have partial and weak negative relationships with
creative personality.

What constitute creativity in East Asian cultures?

One may be confused, based on the “naive dialecticism” thinking style rooted in East Asian cul-
tures, and also based on the weak and negative correlations between dialectical thinking and
some traits of creative personalities, why still Chinese people performed a marked level of crea-
tivity in their splendid history? Whether Chinese are creative enough to handle the important
innovative problems in the field of art or science today? And the most important and interest-
ing, different from western culture, what constitute creativity in China and East Asian cultures?
We think there are two main explanations. First, Chinese people’s creativity may embodied in
different aspects of creative ability from western cultures. About the category of creativity,
some researchers [78] proposed a four C model. This model views creativity in four categories:
Big-C (eminent, genius-level), Pro-c (professional-level), little-c (everyday creativity), and
mini-c (personal, expressive, fluid, and developmental aspects of creativity) [79] [80]. Like we
mentioned before, the Big-C has been measured historiometrically [81]. This is also suitable
for the measure of Chinese creativity, especially in their brilliant history. Nevertheless, today
we define creativity as an ability to generate novel ideas [3]. We always test it through a cogni-
tive approach [11], and many kind of divergent thinking tests and creative personality scales
have been developed. Obviously, these measurements are different from the historiometrical
way of measurement for Chinese creativity. So we cannot compare the evidences directly
which were found through different methods.

Second, Chinese may show more creative traits in a cognitive way than in the personality
facet. As we mentioned above, in Chinese people’s everyday life, they care more about the col-
lectives to which they belong, and the feelings of others than themselves. But creative ideas are
often deviant [82], expressing this kind of thought are at-risk of receiving negative evaluations
from other group members [83]. It is also harmful for the harmony with others and the collect-
ives. So little creative personalities or behaviors are showed when one stay in the collectivism
groups. Even so, Chinese are still competitive when their ability of creative thinking was com-
pared with western counterparts. Previous study found that, compared with adolescents in En-
gland, Chinese adolescents show superior creative problem solving ability to that of English
adolescents [35]. In other words, in Chinese and East Asian cultures, creativity must be ap-
proached as a dichotomy. Then a conclusion can be drawn: people live in East Asian cultures
show little creative personalities, but it may accompany with a relatively higher level of ability on
creative cognitive processing. In the present study, we only collected data about creative person-
ality. Future research may extend the scope of creativity from personality to cognitive factors.

Limitations and Suggestions for Future Research

Due to the growing body of dialectical thinking research and the complexity of creativity, this
study had a few weaknesses, and these weaknesses could be overcome by additional research.
First, though this study sampled subjects from different cities and different disciplines and
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professions, the domain they were engaged in was nonetheless limited to artistic creativity.
Therefore, the sampling process caused a problem of external validity. People who are engaged
in and have opportunities to show their scientific creativity should be sampled in future re-
search. Through this approach, researchers could broaden the diversity and representativeness
of the subjects so that the research data have better generalizability.

Second, the measurement of dialectical thinking in this study consisted only in the use of a
questionnaire. Due to the universality and popularity of the dialectical thinking style in Chinese
culture, the respondents could be affected by social desirability during the responding process.
Therefore, future research should adopt a diverse research paradigm such as a laboratory ex-
periment design to collect data on dialectical thinking. Using a different data collection ap-
proach, for example, priming, and the social desirability effect may be effectively reduced.

Third, the results of this study were often weak. This may be due to a lack of counterpart
participants. The lack lies in two aspects. First, we sampled undergraduates majoring in art and
in non-art disciplines, but we only recruited one group of adults who work in art-related field.
There is no paralleled adult group to the undergraduates majoring in other disciplines. Second,
we tested Chinese people’s dialectical thinking style, but what about people living in Western
countries and those familiar with Western culture? To what extent will they think in a dialecti-
cal way? Answering these questions would be useful to better understand the relationship
between dialectical thinking and creative personality in a developmental way, and in both
Western and East Asian cultures. Researchers in future study should be more deliberate before
they recruit participants, and carefully compare their data to provide more powerful evidences.

Conclusion

Starting with the definition of dialectical thinking, we have investigated the differences in dia-
lectical thinking style among different groups of Chinese people. The results indicated that peo-
ple engaged in different fields showed different levels of dialectical thinking. We have also
explored the relationship between their creative personality and dialectical thinking. Interest-
ingly, we have found that, in Chinese culture, people, especially the undergraduates majoring
in art, who showed a dialectical thinking style, may have low levels of personality traits on
imagination and insight.

These findings can improve our understanding of creative personality and the influence
that thinking style, work and specialty may have on it. In other words, these factors make
additional contributions besides culture. Moreover, we knew that dialectical thinking style is
incompatible with creative personality to some degree in East Asian cultures. To cultivate crea-
tive personality in Chinese college students and adults, a less-dialectical thinking style should
be encouraged and taught to a certain extent. Especially in those disciplines and specialties
which need more creative personality and thinking style than others.

Supporting Information

S1 Dataset.
(SAV)

Acknowledgments

We thank Zetang He, Feizhi Shi, Rong Liu, Xin Zhao, Na Mu, and Xiafang Cheng for their help
in data collection and ratings. We also thank Jiehua Hu for his suggestions and comments on
an early draft of this article.

PLOS ONE | DOI:10.1371/journal.pone.0122926  April 9, 2015 16/20


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0122926.s001

@ PLOS | one

Relation Between Dialectical Thinking and Creativity: Case of China

Author Contributions

Conceived and designed the experiments: HL FW XY. Performed the experiments: HL. Ana-
lyzed the data: HL XY. Contributed reagents/materials/analysis tools: FW XY. Wrote the

paper: XY.
References

1. Sternberg RJ, Lubart Tl. The concept of creativity: Prospects and paradigms. In: Sternberg RJ, editors.
Handbook of creativity. New York: Cambridge University Press; 1999. pp. 3—-15.

2. MayerJ, Mussweiler T. Suspicious Spirits, Flexible Minds: When Distrust Enhances Creativity. J Pers
Soc Psychol. 2011; 101: 1262—-1277. doi: 10.1037/a0024407 PMID: 21744976

3. GinoF, Ariely D. The dark side of creativity: Original thinkers can be more dishonest. J Pers Soc Psy-
chol. 2011; Advance online publication. 10.1037/a0026406

4. Simonton DK. Scientific creativity as constrained stochastic behavior: The integration of product, per-
son, and process perspectives. Psychol Bull. 2003; 129: 475-494. doi: 10.1037/0033-2909.129.4.475
PMID: 12848217

5. Amabile TM. The social psychology of creativity: A componential conceptualization. J Pers Soc Psy-
chol. 1983; 45: 357-376. doi: 10.1037/0022-3514.45.2.357

6. BaerJ, Kaufman JC, Gentile CA. Extension of the consensual assessment technique to nonparallel
creative products. Creativity Res J. 2004; 16: 113—117. doi: 10.1207/s15326934crj1601_11

7. Kaufman JC, Baer J, Cole JC, Sexton JD. A comparison of expert and nonexpert raters using the con-
sensual assessment technique. Creativity Res J. 2008; 20: 171-178. doi: 10.1080/
10400410802059929

8. Amabile TM. Effects of external evaluation on artistic creativity. J Pers Soc Psychol. 1979; 37:
221-233. doi: 10.1037/0022-3514.37.2.221

9. Friedman RS, Férster J. The effects of promotion and prevention cues on creativity. J Pers Soc Psy-
chol. 2001; 81: 1001-1013. doi: 10.1037/0022-3514.81.6.1001 PMID: 11761303

10. Smith SM, Ward TB, Finke RA. Cognitive processes in creative contexts. In: Smith SM, Ward TB, Finke
RA, editors. The creative cognition approach. Cambridge, MA: MIT Press; 1995. pp. 1-7.

11. Sternberg RJ. Handbook of creativity. New York: Cambridge University Press; 1999.

12. KershnerJR, Ledger G. Effect of sex, intelligence, and style of thinking on creativity: A comparison of
gifted and average 1Q children. J Pers Soc Psychol. 1985; 48: 1033—-1040. doi: 10.1037/0022-3514.48.
4.1033

13. Feist GJ. A meta-analysis of personality in scientific and artistic creativity. Pers Soc Psychol Rev. 1998;
2:290-309. doi: 10.1207/s15327957pspr0204_5 PMID: 15647135

14. Feist GJ. Personality in scientific and artistic creativity. In: Sternberg RJ, editors. Handbook of creativity.
New York: Cambridge University Press; 1999. pp. 273-296.

15. Simonton DK. Creativity: Cognitive, personal, developmental, and social aspects. Am Psychol. 2000;
55: 151-158. doi: 10.1037/0003-066X.55.1.151 PMID: 11392859

16. Nisbett R, Masuda T. Culture and point of view. PNAS. 2003; 100: 11163—-11170. doi: 10.1073/pnas.
1934527100 PMID: 12960375

17. Nisbett R, Peng K, Choi |, Norenzayan A. Culture and system of thoughts: Holistic versus analytic cog-
nition. Psychol Rev. 2001; 108: 291-310. doi: 10.1037/0033-295X.108.2.291 PMID: 11381831

18. Niu W, Sternberg RJ. Cultural influence of artistic creativity and its evaluation. Int J Psychol. 2001; 36:
225-241. doi: 10.1080/00207590143000036

19. Qian M, Plucker JA, Shen J. A Model of Chinese Adolescents' Creative Personality, Creativity Res J.
2010; 22: 62—67. doi: 10.1080/10400410903579585

20. Dong Q. The development of children’s creativity (in Chinese). Hangzhou: Zhejiang Educational
Press; 1993.

21. Zou Z, ShiJ. Research patterns and problems on creative personality (in Chinese). J Beijing Univ Tech-
nol. 2003; 2: 93-96.

22. Tardiff TZ, Sternberg RJ. What do we know about creativity? In: Sternberg RJ, editors. The nature of
creativity: Contemporary psychological perspectives. New York: Cambridge University Press;

1998. pp. 429-440.
23. Treffinger D, Young G, Selby E, Shepardson C, Florida S. Assessing creativity: A guide for educators.

Storrs: National Research Center on the Gifted and Talented; 2002. pp. 121.

PLOS ONE | DOI:10.1371/journal.pone.0122926  April 9, 2015 17/20


http://dx.doi.org/10.1037/a0024407
http://www.ncbi.nlm.nih.gov/pubmed/21744976
http://dx.doi.org/10.1037/0033-2909.129.4.475
http://www.ncbi.nlm.nih.gov/pubmed/12848217
http://dx.doi.org/10.1037/0022-3514.45.2.357
http://dx.doi.org/10.1207/s15326934crj1601_11
http://dx.doi.org/10.1080/10400410802059929
http://dx.doi.org/10.1080/10400410802059929
http://dx.doi.org/10.1037/0022-3514.37.2.221
http://dx.doi.org/10.1037/0022-3514.81.6.1001
http://www.ncbi.nlm.nih.gov/pubmed/11761303
http://dx.doi.org/10.1037/0022-3514.48.4.1033
http://dx.doi.org/10.1037/0022-3514.48.4.1033
http://dx.doi.org/10.1207/s15327957pspr0204_5
http://www.ncbi.nlm.nih.gov/pubmed/15647135
http://dx.doi.org/10.1037/0003-066X.55.1.151
http://www.ncbi.nlm.nih.gov/pubmed/11392859
http://dx.doi.org/10.1073/pnas.1934527100
http://dx.doi.org/10.1073/pnas.1934527100
http://www.ncbi.nlm.nih.gov/pubmed/12960375
http://dx.doi.org/10.1037/0033-295X.108.2.291
http://www.ncbi.nlm.nih.gov/pubmed/11381831
http://dx.doi.org/10.1080/00207590143000036
http://dx.doi.org/10.1080/10400410903579585

@ PLOS | one

Relation Between Dialectical Thinking and Creativity: Case of China

24.

25.

26.
27.
28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

Nie YG, Zheng X. A study on the developmental characteristics of children’s and adolescent’s creative
personality (in Chinese). Psychol Sci. 2005; 2: 356-361.

Wang X. A study about students’ creative tendency and their perception of teachers’ classroom behav-
ior (in Chinese). M. Ed. Thesis. Beijing Normal University; 2003.

Simonton DK. Genius, creativity, and leadership. Cambridge: Harvard University Press; 1984.
Simonton DK. Genius and creativity: Selected papers. Greenwich: Ablex; 1997.

Simonton DK. More method in the mad-genius controversy: A historiometric study of 204 historic crea-
tors. Psychol Aesthet, Crea. 2014; 8: 53—61. doi: 10.1037/a0035367

Hou Y, Zhu Y. The effect of culture on thinking style of Chinese people (in Chinese). Acta Psychol
Sinica. 2002; 34: 106—111.

Csikszentmihalyi M. Implications of a systems perspective for the study of creativity. In: Sternberg RJ,
editors. Handbook of creativity. New York: Cambridge University Press; 1999. pp. 313-335.

Simonton DK. Greatness: Who makes history and why. New York: Guilford Press; 1994.

Sternberg RJ, Lubart TI. Investing in creativity. Am Psychol. 1996; 51: 677—688. doi: 10.1037/0003-
066X.51.7.677

Triandis HC. The psychological measurement of cultural syndromes. Am Psychol. 1996; 51: 407—415.
doi: 10.1037/0003-066X.51.4.407

Markus HR, Kitayama S. Culture and the self: Implications for cognition, emotion, and motivation. Psy-
chol Rev.1991; 98: 224-253. doi: 10.1037/0033-295X.98.2.224

Hu W, Adey P, Shen J, Lin C. The comparisons of the development of creativity between English and
Chinese adolescents. Acta Psychol Sinica. 2004; 36: 718-731.

Zha P, Walczyk JJ, Griffith-Ross DA, Tobacyk JJ, Walczyk DF. The Impact of Culture and Individualism—
Collectivism on the Creative Potential and Achievement of American and Chinese Adults. Creativity Res
J.2006; 18: 355-366, doi: 10.1207/s15326934crj1803_10

Yi X, Hu W, Scheithauer H, Niu W. Cultural and Bilingual Influences on Artistic Creativity Performances:
Comparison of German and Chinese Students. Creativity Res J. 2013; 25: 97—-108, doi: 10.1080/
10400419.2013.752260

Peng K, Nisbett RE. Culture, dialectics, and reasoning about contradiction. Am Psychol. 1999; 54:
741-754. doi: 10.1037/0003-066X.54.9.741

Choi I, Choi Y. Culture and self-concept flexibility. Pers Soc Psychol B. 2002; 28: 1508—1517. doi: 10.
1177/014616702237578

Schimmack U, Qishi S, Diener E. Cultural influences on the relation between pleasant emotions and
unpleasant emotions: Asian dialectic philosophies or individualism-collectivism? Cognition Emotion.
2002; 16:705-719. doi: 10.1080/02699930143000590

Spencer-Rodgers J, Peng K, Wang L, Hou Y. Dialectical self-esteem and east—west differences in psy-
chological well-being. Pers Soc Psychol B. 2004; 30: 1416—-1432. doi: 10.1177/0146167204264243
PMID: 15448306

Paletz SF, Peng K. Problem finding and contradiction: Examining the relationship between naive dia-
lectical thinking, ethnicity, and creativity. Creativity Res J. 2009; 21: 139-151. doi: 10.1080/
10400410902858683

Arlin PK. Toward a meta theoretical model of cognitive development. International J Aging Hum Dev.
1976; 7: 247-253. doi: 10.1006/jvbe.1994.1027 PMID: 1002330

Arlin PK. Problem solving and problem finding in young artists and young scientists. In: Commons ML,
Sinnott JD, Richards FA, Amon C, editors. Adult development volume 1: Comparisons and applications
of developmental models. New York: Praeger; 1989. pp. 197-216.

Arlin PK, Levitt L. A developmental perspective on giftedness. Creativity Res J. 1998; 11: 347-355.
doi: 10.1207/s15326934crj1104_8

Benack S, Basseches M, Swan T. Dialectical thinking and adult creativity. In: Glover JA, Ronning RR,
Reynolds CR, editors. Handbook of creativity. New York: Plenum Press; 1989. pp. 199-208.

Rothenberg A. The Janusian process in scientific creativity. Creativity Res J. 1996; 9:207—231. doi:
10.1080/10400419.1996.9651173

Maddux WW, Galinsky AD. Cultural borders and mental barriers: The relationship between living
abroad and creativity. J Pers Soc Psychol. 2009; 96: 1047—1061. doi: 10.1037/a0014861 PMID:
19379035

Huang J, Lin Y, Yang C. Revision of Zhong-yong belief and value scale (in Chinese). Indigenous Psy-
chol Stud. 2012; 38: 3—14.

PLOS ONE | DOI:10.1371/journal.pone.0122926  April 9, 2015 18/20


http://dx.doi.org/10.1037/a0035367
http://dx.doi.org/10.1037/0003-066X.51.7.677
http://dx.doi.org/10.1037/0003-066X.51.7.677
http://dx.doi.org/10.1037/0003-066X.51.4.407
http://dx.doi.org/10.1037/0033-295X.98.2.224
http://dx.doi.org/10.1207/s15326934crj1803_10
http://dx.doi.org/10.1080/10400419.2013.752260
http://dx.doi.org/10.1080/10400419.2013.752260
http://dx.doi.org/10.1037/0003-066X.54.9.741
http://dx.doi.org/10.1177/014616702237578
http://dx.doi.org/10.1177/014616702237578
http://dx.doi.org/10.1080/02699930143000590
http://dx.doi.org/10.1177/0146167204264243
http://www.ncbi.nlm.nih.gov/pubmed/15448306
http://dx.doi.org/10.1080/10400410902858683
http://dx.doi.org/10.1080/10400410902858683
http://dx.doi.org/10.1006/jvbe.1994.1027
http://www.ncbi.nlm.nih.gov/pubmed/1002330
http://dx.doi.org/10.1207/s15326934crj1104_8
http://dx.doi.org/10.1080/10400419.1996.9651173
http://dx.doi.org/10.1037/a0014861
http://www.ncbi.nlm.nih.gov/pubmed/19379035

@' PLOS ‘ ONE

Relation Between Dialectical Thinking and Creativity: Case of China

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Chiu CY. Assessment of Zhong-Yong (dialectical) thinking. Preliminary findings from a cross-regional
study (in Chinese). Hong Kong J Soc Sci. 2000; 18: 33-55.

Wu C, Lin Y. Development of a Zhong-yong Thinking Style Scale (in Chinese). Indigenous Psychol
Stud. 2005; 24: 247-300.

Zhang X, Gao D, Fu H. Dialectical thinking reduces aggressive tendencies (in Chinese). Acta Psychol
Sinica. 2011; 43: 42-51.

Yang Z. A study on the relationship among the Zhong-yong pragmatic thinking and family function and
mental health (in Chinese). D. Ph. Dissertation. Third Xiangya Medical College. 2012. pp. 173.

Zhou L, Liao W, Su B. Zhong-yong thinking, stereotype of Chinese people? The counter-example from
enterprises and organizations (in Chinese). Paper presented at 2011 annual conference of Taiwan psy-
chological Association (TPA). Taizhong, Taiwan. 2011.

Song H. Discussion of creative personality structure of college students and preparation for rating scale
(in Chinese). M. Ed. Thesis. Zhengzhou University. 2012. pp. 56.

Alland A Jr. The artistic animal: An inquiry into the biological roots of art. New York: Anchor Press;
1977.

Simonton DK. Latent-variable models of posthumous reputation: A quest for Galton’s G. J Pers Soc
Psychol. 1991; 60: 607—-619. doi: 10.1037/0022-3514.60.4.607

Simonton DK. The social context of career success and course for 2,026 scientists and inventors. Pers
Soc Psychol B. 1992; 18: 452—-463. doi: 10.1177/0146167292184009

Nakamura J, Csikszentmihalyi M. Catalytic creativity: the case of Linus Pauling. Am Psychol. 2001; 56:
337-341. doi: 10.1037/0003-066X.56.4.337 PMID: 11330232

Csikszentmihalyi M. Society, culture, and person: A systems view of creativity. In: Sternberg RJ, edi-
tors. The nature of creativity. New York: Cambridge University Press; 1988. pp. 325-339.

Csikszentmihalyi M. Creativity: Flow and the psychology of discovery and invention. New York: Harper
Collins; 1996.

Guilford JP. Intelligence, creativity, and their educational implications. New York: Knapp; 1968.

Guilford JP. Cognitive psychology’s ambiguities: Some suggested remedies. Psychol Rev. 1982; 89:
48-59. doi: 10.1037/0033-295X.89.1.48

Hass RW. Domain-specific exemplars affect implicit theories of creativity. Psychol Aesthet Crea. 2014;
8:44-52. doi: 10.1037/a0035368

Grierson E. Art and Creativity in the Global Economies of Education. Educ Philos Theory. 2011; 43:
336-350. doi: 10.1111/].1469-5812.2009.00550.x

Rutland M. Art and design and design and technology: is there creativity in the designing? Des Technol
Educ: An IntJ. 2009; 14: 56-67.

Basseches M. Dialectical schemata: A framework for the empirical study of the development of dialecti-
cal thinking. Hum Dev. 1980; 23: 400—421. doi: 10.1159/000272600

Riegel KF. Dialectical operations: The final period of cognitive development. Hum Dev. 1973; 18:
430-443. doi: 10.1159/000271287

Bontempo R, Rivero JC. Cultural variation incognition. The role of self-concept in the attitude
behavior link. Paperpresented at the meetings of the American Academy of Management, Las Vegas,
Nevada. 1992.

Davidson AR, Jaccard JJ, Triandis HC, Morales M L, Diaz-Guerrero R. Cross-cultural model testing:
Toward a solution of the etic-emic dilemma. Int J Psychol. 1976; 11: 1-13. doi: 10.1080/
00207597608247343

Miller JG. Cultural diversity in the morality of caring: Individually-oriented versus duty-oriented interper-
sonal codes. Cross-Cult Res. 1994; 28: 3—39. doi: 10.1177/106939719402800101

Wang F, Wu Q, Liang K, Chen J. Study on the relationship between Zhong-yong thinking and coping
strategy on conflict (in Chinese). Sci Res Mon. 2006; 16: 114-117.

Wang F, Su J. Influence of Confucian Mean and Interaction Context on Cooperation (in Chinese).
Paper presented at the 9th Biennial Conference of Asian Association of Social Psychology (AASP).
Kunming, China. 2011, July, 28th-31st.

Yang C. Zhong-yong thinking and emotion management (in Chinese). Paper presented at 2008 annual
academic conference of Chinese Social Psychological Association (CASP), No. 2-076, 63—64. Tianjin,
China. 2008, October, 24—25th.

Guo K, Zeng W. Effect of Zhong-yong thinking-style on the relationship between emotion regulations
and Emotion (in Chinese). China J Health Psychol. 2012; 20: 1101-1103.

PLOS ONE | DOI:10.1371/journal.pone.0122926  April 9, 2015 19/20


http://dx.doi.org/10.1037/0022-3514.60.4.607
http://dx.doi.org/10.1177/0146167292184009
http://dx.doi.org/10.1037/0003-066X.56.4.337
http://www.ncbi.nlm.nih.gov/pubmed/11330232
http://dx.doi.org/10.1037/0033-295X.89.1.48
http://dx.doi.org/10.1037/a0035368
http://dx.doi.org/10.1111/j.1469-5812.2009.00550.x
http://dx.doi.org/10.1159/000272600
http://dx.doi.org/10.1159/000271287
http://dx.doi.org/10.1080/00207597608247343
http://dx.doi.org/10.1080/00207597608247343
http://dx.doi.org/10.1177/106939719402800101

@' PLOS ‘ ONE

Relation Between Dialectical Thinking and Creativity: Case of China

76.

77.

78.

79.

80.

81.

82.

83.

Wu J. Zhong-yong makes me living better: Influence of Zhong-yong thinking on life satisfaction (in Chi-
nese). Paper presented at 2006 annual academic conference of Chinese Social Psychological Associ-
ation (CASP), 348-349. Beijing, China. 2006, May, 13rd.

Liu J. A study of the relations among Chong-yong thinking and coping style, subjective well-being
among university student (in Chinese). M. Ed. Thesis. Fujian Normal University. 2011. pp. 81.

Beghetto RA, Kaufman JC, Baxter J. Answering the unexpected questions: exploring the relationship
between students’ creative self-efficacy and teacher ratings of creativity. Psychol Aesthet Crea. 2011;
5: 342-349. doi: 10.1037/a0022834

Runco MA. Creativity. Annu Rev Psychol. 2004; 55: 657-687. doi: 10.1146/annurev.psych.55.090902.
141502 PMID: 14744230

Necka E, Grohman M, Slabosz A. Creativity studies in Poland. In: Kaufman JC, Sternberg RJ, editors.
The International Handbook of Creativity. New York: Cambridge University Press; 2006. pp. 270-306.

Simonton DK. The “other IQ”: Historiometric assessments of intelligence and related constructs. Rev
Gen Psychol. 2009; 13: 315-326. doi: 10.1037/a0017141

Goncalo JA, Staw BM. Individuallism-collectivism and group creativity. Organ Behav Hum Dec. 2006;
100: 96—109. doi: 10.1016/j.0bhdp.2005.11.003

Diehl M, Stroebe W. Productivity loss in brainstorming groups: Toward the solution of a riddle. J Pers
Soc Psychol. 1987; 53: 497-509. doi: 10.1037/0022-3514.53.3.497

PLOS ONE | DOI:10.1371/journal.pone.0122926  April 9, 2015 20/20


http://dx.doi.org/10.1037/a0022834
http://dx.doi.org/10.1146/annurev.psych.55.090902.141502
http://dx.doi.org/10.1146/annurev.psych.55.090902.141502
http://www.ncbi.nlm.nih.gov/pubmed/14744230
http://dx.doi.org/10.1037/a0017141
http://dx.doi.org/10.1016/j.obhdp.2005.11.003
http://dx.doi.org/10.1037/0022-3514.53.3.497

