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Abstract

The current study examined the association between adolescents’ divergent thinking and features of their drawings
in the United States and China. A total of 321 American (n = 125) and Chinese (n = 196) adolescents completed a
battery of assessments on divergent thinking and free drawing adapted from the Torrance Tests of Creative
Thinking (TTCT). Central (e.g., focal object) and contextual (e.g., background) features characterizing
adolescents’ drawings were coded. Results indicated that Chinese adolescents included more central features in
their drawings compared to their American counterparts. Chinese, but not American, adolescents’ inclusion of
contextual features was positively associated with their divergent thinking. Findings suggest the potential for
culture to influence adolescents’ cognition, such that contextual features in drawings may be particularly
conducive to the development of divergent thinking in cultures where contextual sensitivity is emphasized.
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1. Introduction
1.1 Problem Statement

Divergent thinking, defined as the ability to produce a number of unique ideas in response to a problem, has been
considered as an important component in the development of children’s creative outcomes (Ma, 2009; Runco,
1986; 2008). As a plethora of empirical evidence documents the conducive role of divergent thinking for children’s
academic success, factors that can cultivate children’s divergent thinking have been of interest to researchers in
education and psychology (Fleith, Renzulli, & Westberg, 2002). Researchers argue that adolescence is an
important stage marked by flexibility in cognition (Crone & Dahl, 2012; Steinberg, 2005), rendering it an ideal
period to understand the development of divergent thinking (Kleibeuker, De Dreu, & Crone, 2013; 2016). To date,
the link between divergent thinking and artistic expressions, such as drawings, is unclear. Adolescents’ drawings
are not only a form of creative expression, but also serve as a useful source to understand the development of
creative thinking (Kim, 2006). Among a wide array of features characterizing adolescents’ drawings, the current
study aimed to investigate the role of central features (e.g., focal object) and contextual features (e.g., background
objects) in adolescents’ drawings in relation to their divergent thinking skills. In this context, we also examined
whether the association between drawing features and creative thinking skills is dependent on culture.

1.2 Divergent Thinking in Child Development

Divergent thinking can be understood as a proxy for one’s potential for creative problem solving (Runco, 1991). In
the extant literature, divergent thinking has been indexed by fluency (the ability to produce many relevant ideas),
flexibility (the ability to produce a wide variety of ideas), originality (the ability to produce novel and unique ideas),
and elaboration (the ability to develop ideas in detail; Gajda, Karwowski, & Beghetto, 2017; Guilford, 1967; Ma,
2009; Torrance, 1960). A large body of research has examined the role of divergent thinking in children’s outcomes,
including creative performance (e.g. writing, art, and music), academic achievement, and psychosocial functioning
(Kim, 2008; Milgram & Hong, 1993; Runco, 1986; Runco, Millar, Acar, & Cramond, 2010). A study by Jeon,
Moon, and French (2011) found that children who showed higher divergent thinking skills exceled in their creative
performance in art compared to those with lower divergent thinking. In addition, research has consistently shown
that divergent thinking is linked with children’s school adjustment (e.g., Anwar & Aness, 2012; Garaigordobil &
Berrueco, 2011), self-competence (e.g., Kolloff & Feldhusen, 1984; Meador, 1995), and psychological well-being
(e.g., Russ & Kaugars, 2001; Russ & Schafer, 2006). Notably, Baer (1994) examined the effects of divergent
thinking training on creative activity among second graders and found that children who were exposed to divergent

147



jedp.ccsenet.org Journal of Educational and Developmental Psychology Vol. 8, No. 2; 2018

thinking training for several weeks showed considerable increase in performance in creative tasks (e.g.,
storytelling, story writing, poetry writing), compared to children in the control group.

Furthermore, longitudinal studies lend support to the relations between divergent thinking and creative
achievement over time (Runco et al., 2010; Torrance, 1969). In a 50-year follow-up with participants from
Torrance’s seminal study on creative thinking, researchers found that divergent thinking scores in early childhood
were associated with participants’ creative achievement or personal accomplishment in creative activities (e.g.,
community outreach work, involvement in hobbies) in adulthood (Runco et al., 2010; Torrance 2002). Another
longitudinal research also indicates that divergent thinking prowess in early childhood is significantly related to
teachers’ evaluations of creativity in pre-adolescence (Harrington, Block, & Block, 1983).

1.3 Predictors of Divergent Thinking

Given the importance of divergent thinking skills in children’s educational success, there has been much attention
devoted to understanding the factors associated with its development (Batey & Furnham, 2006; Batey, Furnham, &
Safiullina, 2010). Some researchers believe that intelligence and creativity are interrelated cognitive capabilities
(Guilford, 1967). To evaluate this idea, studies have explored intelligence as a predictor of divergent thinking and
found that high intelligence or above-average intelligence was predictive of divergent thinking (Barron &
Harrington, 1981; Batey & Furnham, 2006; Guilford & Christensen, 1973; Shi, Wang, Yang, Zhang, & Xu, 2017).
Beyond cognitive abilities, other research has focused on personality as a correlate of divergent thinking. Studies
have demonstrated that divergent thinking is positively associated with Openness to Experience and Extraversion
and negatively with Conscientiousness (Batey, Chamorro-Premuzic, & Furnham, 2009; Furnham, Crump, Batey,
& Chamorro-Premuzic, 2009; McCrae, 1987). Other psychological factors, including emotions (Lieberman, 1977,
Russ & Schafer, 2006) and age, have also been found to correlate with divergent thinking (Kim, 2011).

1.4 Linking Drawing and Thinking Skills

Beyond cognitive and psychological factors, emerging research has focused on specific elements in drawings in
relation to divergent thinking skills. The Torrance Tests of Creative Thinking (TTCT; Torrance, 1966) is a widely
used measurement for divergent thinking (Gajda et al., 2017). Torrance developed the TTCT to analyze responses
from specially designed verbal tasks and figural tasks for components of creativity (Torrance, 1960). While verbal
tasks involve the use of written or oral language, figural tasks involve drawing. The figural test battery is
comprised of three subtests, including Picture Construction, Picture Completion, and Repeated Figures. The TTCT
figural tasks allow participants to draw freely, thereby relinquishing any boundaries that may be present in written
assessments (Jellen & Urban, 1989).

Although divergent thinking can be measured through figural tests in TTCT, the connection between cognitive
skills and specific features in drawing is unclear. Herein, drawing features are defined as the characteristic of the
product, which can include the complexity, placement of elements, and the attention to the relationships among the
elements in the product. Generally, in assessing children’s drawings, a variety of dimensions and characteristics
have been utilized, including the number of figures, absolute size and proportions of the objects, complexity, and
details (Cherney, Seiwert, Dickey, & Flichtbeil, 2006; La Voy et al., 2001). Among a wide array of features
characterizing drawings and visual arts, the inclusion of central and discrete objects (i.e., central features) and
information about the context of objects and their relationship (i.e., contextual features) are two salient
characteristics (Masuda, Gonzalez, Kwan, & Nisbett, 2008). These features, as manifested in drawings and visual
arts, can be used to evaluate important facets of an individual’s cognitive processes, given that they may reflect
distant attentional styles associated with cognition. Specifically, researchers have argued that the inclusion of
central features can be indicative of a more analytic and object-oriented cognitive style; in contrast, the inclusion
of contextual features may indicate more holistic and context-sensitive patterns of attention (Masuda et al., 2008).

While studies have examined the presence of central and contextual features in children’s and adults’ drawings
(e.g., Masuda et al., 2008; Senzaki, Masuda, & Nand, 2014), to our knowledge, there is no research focusing on
their relations to divergent thinking. Despite this gap, research on relevant topics has provided important insights
for this subject matter. For example, researchers have investigated the implications of cognitive and attentional
styles for divergent thinking. Studies found that individuals with field-independent thinking styles (i.e., the
tendency to perceptually separate an object from the context) show greater levels of divergent thinking, compared
to individuals who have more field-dependent thinking styles (i.e., the tendency to perceive the field or context as
a whole; e.g., Miller, 2007; Riding & Cheema, 1991).

1.5 Does Culture Matter?

Children and adolescents’ drawings reflect their representational understanding and knowledge about their
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surrounding environments (Cherney et al., 2006), which can often be influenced by cultural conventions (Masuda
etal., 2008). As a form of cultural symbols, individuals’ production of drawings is a useful tool to understand their
cognition and thinking in relation to the norms in a given culture. Holistic (vs. analytic) patterns of attention as
reflected in drawings of contextual (vs. focal) information have been a particularly relevant topic. The general
contention is that different cultures foster different modes of information processing, including visual perception
and selective attention (Kitayama, Duffy, Kawamura, & Larsen, 2003). In line with this idea, emerging research
indicates that individuals’ attentional patterns are dependent on the cultural context in which they reside (Masuda
& Nisbett, 2001). For example, when passing judgment on a focal object in visual perception tasks, Japanese
individuals tend to incorporate more contextual information, while North Americans tend to pay less attention to
contextual information (Kitayama et al., 2003).

Following the seminal work of Nisbett, Peng, Choi, and Norenzayan (2001) on the influence of culture on
perception, research has documented cross-cultural differences in individuals’ cognitive processing styles between
Eastern (mostly East Asian countries) and Western cultures (mostly the United States), with growing
neurobiological evidence augmenting the identified differences (Han et al., 2013; Hedden, Ketay, Aron, Markus,
& Gabrieli, 2008). Research indicates that Easterners typically have broader and more distributed attention and
focus more on the relational context, while Westerners have more focused attention and exploit information about
central objects and individuals in visual perception (e.g., Kitayama et al., 2003), recognition judgment (e.g.,
Masuda & Nisbett, 2001), as well as emotional understanding and appraisal (e.g., Kuwabara, Son, & Smith, 2011;
Uchida, Townsend, Markus, & Bergsieker, 2009). Moreover, this cultural variation in context-sensitivity is evident
from early childhood (Imada, Carlson, Itakura, 2013; Kuwabara & Smith, 2016), with such variations becoming
more pronounced among older children (Senzaki et al., 2014).

As a wealth of evidence indicates cross-cultural differences in contextual sensitivity at perceptual levels, one can
speculate that Easterners and Westerners may also differ in contextual sensitivity in their drawings. Contextual
sensitivity in drawings is often assessed with the ratio of the location of the horizon to the entire landscape
(Masuda et al., 2008). Consistent with findings on attentional patterns, studies using archival data of drawings and
photographs indicate that East Asians tend to include more contextual information in visual images compared to
their Western counterparts (e.g., Huang & Park, 2013; Masuda et al., 2008). For example, when asked to draw a
landscape including certain objects (e.g., house, tree, person, etc.), individuals from Western cultures focused more
on salient objects, with a tendency to exclude background information in the images. However, East Asians
focused more on objects that make up the context of the scene (e.g., clouds, additional buildings; Masuda et al.,
2008). In a similar vein, Senzaki and colleagues (2014) analyzed Canadian and Japanese children’s landscape
drawings and collages. Findings from their research demonstrated that among children in 2™ and higher grades,
Japanese children included significantly more contextual information (e.g., vehicles, animals, plants) in their
landscape collages, compared to their Canadian counterparts.

1.6 The Current Study

The goal of the current research was to examine the association between features of early adolescents’ drawings
and their divergent thinking. We focused on central vs. contextual features of the drawings produced by American
and Chinese adolescents, given prior research on the distinct attentional styles characterizing Easterners and
Westerners. We examined the link between drawings and divergent thinking among early adolescents, with a
typical age range between 11 to 14 (Green, 1994; Oberle, Schonert-Reichl, Lawlor, & Thomson, 2012), because
this stage of development is characterized by high levels of cognitive flexibility (Crone & Dahl, 2012; Steinberg,
2005). Moreover, adolescence is generally marked by cultural susceptibility (Choudhury, 2009), suggesting the
importance of cross-cultural studies on the representations of cognitive styles reflected in drawings during this
developmental phase. Based on past empirical evidence, we expected that American adolescents would include
more central features in their drawings while Chinese adolescents would incorporate more contextual features. We
also predicted that both central and contextual features would be associated with adolescents’ divergent thinking.
However, given that contextual sensitivity is more prevalent in East Asian cultural context, we predicted that
Chinese (vs. American) adolescents’ attention to contextual features would be more strongly associated with their
divergent thinking.

2. Method
2.1 Participants and Procedure

Participants were 321 American (n = 125; 76 female and 49 male) and Chinese (n = 196; 79 female and 117 male)
early adolescents, ranging from 11 to 14 years of age. Adolescents were recruited from four middle schools and
one summer program in the United States and five middle schools in China. Using an opt-in procedure,
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participants were required to have their parents complete a parental consent form and personally sign an assent
form to participate in the study. After the parental consent and child assent forms were returned, participants
completed surveys and an assessment on divergent thinking during a 1-hour session in their classrooms or the
school library. Trained native researchers were present to provide verbal instructions and answer questions.
Participants were informed that they could withdraw from the study or skip over any questions without any
negative consequences. Participants completed the survey and assessment privately. All finished work was placed
in sealed envelopes to ensure confidentiality. The American participants recruited from the summer program
completed the survey at home and returned the packets to researchers by mail, or completed an online version of
the survey through Qualtrics®. For each survey completed, participants received a $5 gift card as a token of
appreciation.

2.2 Measures
2.2.1 Divergent Thinking Assessment

Divergent thinking was measured using two multiple uses tasks adapted from the TTCT (Guilford, 1967; Torrance,
1972). Participants engaged in abstract thinking tasks regarding an object’s number of possible functions (e.g.,
name as many uses of a mirror as possible). The question prompts for the two multiple uses tasks were: “List as
many uses of a mirror as you can” and “List as many uses for a newspaper as you can”.

The responses were scored for divergent thinking using a five category system that followed Torrance’s test
manual (Torrance, 1966), which included frequency (the number of relevant responses), elaborateness (the number
of responses that had additional details), practicality (the number of responses that illustrated feasible uses of the
object), inventiveness (the number of responses that involved creating something new from the object), and
unintended use (the number of responses that reflected new ways of using the object). The coding scheme was
translated and back-translated to ensure cross-cultural validity. Additionally, 5% of the data from each country was
coded by a bicultural coder to ensure that the coding system was used similarly in the two countries. Coder training
in the United States and China consisted of two parts. In the first phase of the training, coders were presented with
definitions and examples of each coding category. In the second phase, coders were given twenty samples to
practice. Coders were retrained on the practice samples until they reached at least 80% agreement.

All categories were coded on the number of valid creative responses. A response was considered valid if it
corresponded to one of the definitions in the coded categories. For example, the fluency category asks for valid
responses corresponding to the definition of “ability to produce a relevant response”. In the case of the newspaper
prompt, a coder assessing responses for fluency would code “make a paper airplane” as a valid response and “New
York Times” as an invalid response.

2.2.2 Drawing Features

To assess adolescents’ drawings, figural forms of the TTCT were administered, and features characterizing
participants’ drawing were assessed. Two types of drawing tasks (Picture Construction and Repeated Figures) were
given to the participants. For the purpose of the current study, we focused only on responses from the Repeated
Figures tasks. In this task, participants were instructed to draw freely on a paper that contained seven circles and
was otherwise blank. For the task, approximately 95% of the paper was left blank. The task was not timed such that
participants could spend as much or as little time as they wished to complete their drawing.

From the drawing task, central and contextual features were analyzed. The coding procedure used for drawing
features was similar to the coding procedure used for the divergent thinking assessment. The coding scheme was
translated and back-translated to ensure validity, followed by a two-part training for the coders in both countries.
The first phase of training consisted of a presentation on definitions and examples of each coding category. In the
second phase, coders were given twenty samples to practice until they reached at least 80% agreement. After
coders completed the two-part training, they worked in pairs to complete the coding procedure.

Central features were defined as the number of focal objects, while contextual features were defined as the number
of background objects. Higher scores for central features indicate that the participants utilized more focal elements
to complete the picture. For example, if participants completed a picture of the circles as candies in a bag, they
would receive points for including focal elements, as the candies act as central features in the picture. Alternatively,
higher scores on contextual features indicate that the participant utilized more background elements to complete
the picture. For example, if a participant completed a picture of circles as all balloons, with one person holding all
the balloons, the participant would receive a point for background elements as the balloons act as contextual
features in the image.
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3. Results

Two sets of analyses were conducted to address the research questions. First, independent samples #-tests were
used to evaluate differences in drawing features and divergent thinking between American and Chinese
adolescents. Second, a series of hierarchical regression analyses was employed to examine the associations
between drawing features and divergent thinking, with attention to between-country differences.

3.1 Descriptive Statistics and Zero-Order Correlations

Table 1 presents the descriptive statistics for the main study variables. With regard to drawing features,
independent samples #-tests revealed that Chinese adolescents included more central features in their drawings,
compared to American adolescents, #(231) =-2.83, p <.01. However, this was not the case for contextual features,
where the levels of such features were similar in the two countries, #(319) = 0.79, ns. For scores on divergent
thinking, there were significant differences in the raw scores of each of the five subcategories between the two
countries: American adolescents scored higher on fluency, practicality, and unintended use, #(186) > 5.42, p <.001,
while Chinese adolescents scored higher on elaborateness and inventiveness, #(300) > -5.67, p < .001. When
collapsed across the five dimensions of divergent thinking, American adolescents scored higher (M = 5.58, SD =
3.36) than their Chinese counterparts (M = 4.29, SD = 3.16), 1(340) = 3.63, p < .001. For the purpose of the current
study, a combined score for divergent thinking was created by first standardizing each dimension of divergent
thinking within each country and then taking an average across the five standardized dimensions.

Table 1. Descriptive statistics for main study variables

US (n = 149) China (n = 193)

Variable M SD M SD t
Drawings

1. Central features 5.14 2.22 5.82 1.87 -2.83"
2. Contextual features 0.52 1.34 0.32 2.57 0.79

3. Frequency of drawings 5.71 1.82 6.15 2.85 -1.54
Divergent Thinking

Subcategories

1. Fluency 10.20 5.48 7.21 4.47 542"
2. Elaborateness 0.56 2.01 2.40 2.90 -6.97""
3. Practicality 10.13 5.47 6.85 423 6.06™"
4. Inventiveness 1.96 1.98 3.79 3.90 56777
5. Unintended use 5.03 4.62 1.20 1.88 9.51"™

Note. “p<.01, " p<.001.

Before formally testing the central hypotheses, zero-order correlation analyses were conducted to examine the
associations among the key study variables. As shown in Table 2, in both the United States and China, central
features and contextual features were negatively correlated, » = -.56, p < .01 for the United States and » = -.20, p
< .05 for China. In the United States, the association between divergent thinking and central and contextual
features did not reach statistical significance, s = -.02, ns. In China, however, divergent thinking was negatively
correlated with central features, r=-.17, p <.05, and positively correlated with contextual features »=.28, p <.01.
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Table 2. Associations between drawing features and divergent thinking

1 2 3
1. Central Features - =20 17
2. Contextual Features =56 - 28"
3. Divergent Thinking -.02 -.02 -

Note. Correlations for the American sample are presented below the diagonal and correlations for the Chinese sample are
presented above the diagonal. “p <.05. *p <.01.

3.2 Drawing Features and Divergent Thinking

Hierarchical regression analyses were conducted to evaluate whether the strength of the associations between
drawing features and divergent thinking differed between the two countries. Two separate models were evaluated —
one for central and the other for contextual features. To ensure that the findings were not simply due to the sheer
number of drawing features and possible gender differences, all models included the total number of drawing
features, as well as gender (1 = male, 2 = female) as covariates in Step 1. In Step 2, the dummy coded variable of
country (0 = the United States, 1 = China) and central or contextual features were included. To evaluate the extent
to which the associations were similar in the two countries, Step 3 included a two-way interaction term for country
and central or contextual features.

3.2.1 Central Features

Table 3 presents the results from the hierarchical regression analysis. The total number of drawing features was not
significantly associated with divergent thinking, B = .10, ns. However, central features in adolescents’ drawings
were negatively associated with their divergent thinking, p =-.23, p < .01, and the strength of the association was
similar in the United States and China, § =-.30, p =.10.

Table 3. Results from regression predicting divergent thinking from central features

Variables B SE (B) B AR?
Step 1

Gender (1 = Male, 2 = Female) -.02 .10 -.01

Frequency of Circle Drawing .04 .02 10f

Step 2

Gender (1 = Male, 2 = Female) -.00 .10 -.00 039"
Frequency of Circle Drawing .08 .02 227

Country (0 =US, 1 = China) A2 .10 .07

Central Features -.10 .03 =237

Step 3

Gender (1 = Male, 2 = Female) .01 .10 .00 .009°
Frequency of Circle Drawing .08 .02 23"

Country (0 = US, 1 = China) 56 28 32"

Central Features -.06 .04 -.13

Country X Central Features -.08 .05 -30°

Note. 'p < .10. *p <.05. **p <.0l.

3.2.2 Contextual Features

Results from the hierarchical regression analysis predicting divergent thinking from country and contextual
features are presented in Table 4. As with the previous analysis, the total number of drawing features was not
significantly associated with divergent thinking, f = .10, ns. However, contextual features were positively
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associated with divergent thinking, p = .25, p < .01. This association was qualified by a significant interaction
between country and contextual features, B = .34, p <.05. The interaction effect was probed by a series of simple
slope analyses. As shown in Figure 1, although there was a negative association between American adolescents’
use of contextual features and divergent thinking, such a trend did not reach statistical significance, B =-.03, t =
-.03, ns. However, in line with our expectation, the association was significant in China, f =.23, r=4.14, p <.001,
such that the more Chinese adolescents included contextual features in their drawings, the higher were their scores

on divergent thinking.

Table 4. Results from regression predicting divergent thinking from contextual features

Variables B SE (B) B AR?
Step 1
Gender (1 = Male, 2 = Female) -.02 .10 -.01
Frequency of Circle Drawing .04 .02 10°
Step 2
Gender (1 = Male, 2 = Female) .00 10 .00 038™
Frequency of Circle Drawing -.02 .03 -.06
Country (0 =US, 1 = China) 12 .10 .07
Contextual Features .10 .03 257
Step 3
Gender (1 = Male, 2 = Female) .01 .10 .01 015"
Frequency of Circle Drawing -.04 .03 =12
Country (0 =US, 1 = China) .06 .10 .04
Contextual Features -.01 .06 -.03
Country X Contextual Features .14 .06 347
Note. 'p<.10."p<.05."p< .01.
1
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Figure 1. Interaction effect between country and contextual features

4. Discussion

The current study aimed to examine the associations between divergent thinking and drawing features (central and
contextual features) among adolescents in the United States and China. Findings indicated that Chinese
adolescents included more central features in their drawings compared to American adolescents, while the extent
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of contextual features used in drawings did not differ between the two countries. Consistent with our predictions,
Chinese adolescents’ inclusion of contextual features in their drawings was positively associated with their
divergent thinking; however, this was not the case for adolescents in the United States.

Previous research has identified that East Asians tend to include more contextual information in their visual
images in comparison to their Western counterparts (Kitayama et al., 2003; Masuda et al., 2008), as Westerners
typically pay more attention to central objects and exclude background information in their visual and artistic
presentations (Kuwabara et al., 2011; Masuda et al., 2008; Masuda & Nisbett, 2001; Senzaki et al., 2014). Contrary
to these findings among elementary school-aged children and adults, the current research found that Chinese
adolescents utilized more central features in their drawings compared to American adolescents. Additionally, the
findings indicated no difference in the number of contextual features included in the drawings among adolescents
in the United States and China. The discrepancy between the current and prior findings may be attributed to
participants’ age and their varying degree of internalization of cultural socialization. Extending the work of
Senzaki and colleagues (2014), Nand, Masuda, Senzaki, and Ishii (2014) demonstrated that cultural variability in
the drawing features between Japanese and Canadian may vary across the developmental stage, such that cultural
differences in aspects of drawing were found in elementary school children and young adults, while cultural
similarities were evident in adolescents. Nand and colleagues (2014) speculate that young children may seek to
internalize dominant cultural norms but become prone to seek alternative values as they enter adolescence, and
adults may resume the culturally normative behavioral patterns. In line with this idea, it is possible that Chinese (vs.
American) adolescents in the current study scored higher on central features because the effect of cultural
socialization of sensitivity to context may not be as salient during this stage of development, thereby minimizing
variations among adolescents’ expression across cultures (Kuwabara & Smith, 2016; Nand et al., 2014).

Alternatively, the discrepancy may be due to the nature of the drawing task used in the current study. In the current
study, adolescents’ drawing was guided by a prompt (i.e., circles) on the paper, as opposed to free drawing on a
blank paper. Although researchers argue that the figural forms of the TTCT are a fair assessment of divergent
thinking across cultural contexts (for a review, see Kim, 2006), it is unclear whether the prompt elicited different
levels of contextual sensitivity between American and Chinese adolescents, thereby introducing an extraneous
factor that may influence American and Chinese adolescents’ inclusion of central features in their drawings.

The current research found that Chinese (vs. American) adolescents’ attention to contextual features was more
strongly associated with their divergent thinking. This finding is consistent with much prior research indicating
differences between Easterners and Westerners’ contextual sensitivity (Kitayama et al., 2003; Senzaki et al., 2014).
Given that divergent thinking pertains to individuals’ capabilities to generate ideas beyond the boundaries of their
own culture (Leung & Chiu, 2008), one may presume that deviation from cultural conventions would facilitate
creative thinking. However, theorists postulate that the definition and value of creativity may differ across cultures
(Niu & Sternberg, 2002) and that creativity in East Asian contexts can coexist with the desire to conform (Dineen
& Niu, 2008).

With regard to central features, this research found that the inclusion of central features was associated with lower
levels of divergent thinking among adolescents in both countries. This finding may appear surprising at first blush,
however, preliminary support for this negative association can be found in the literature on thinking styles. For
example, Zhang (2002) found that creative thinking was positively associated with holistic thinking style (i.e.,
processing information in a synthesized manner) and negatively with analytic thinking style (i.e., processing
information in a piecemeal manner) among Chinese college students. Although more research among adolescents
is warranted, our findings suggest that the inclusion of central (vs. contextual) features may hinder adolescents’
ability to generate novel uses for objects.

Taken together, the current research provides novel evidence on the relationship between divergent thinking and
features of early adolescents’ drawings across cultural contexts. Prior research has focused on the benefits of
fostering divergent thinking among school-age children to increase their creative outcomes academically (e.g. Kim,
2008; Runco, 1986), artistically (e.g. Baer, 1994; Milgram & Hong, 1993), and longitudinally (e.g. Runco et al.,
2010). Building on this body of work, the current study provides preliminary evidence on how drawing features
can be relevant to adolescents’ divergent thinking. Findings may shed light on the design of culturally sensitive
educational programs to support the development of divergent thinking skills.

4.1 Limitations and Future Directions

The current study has several limitations, which offer important directions for further research in this area. First,
the samples in the current research were drawn from specific areas in the United States and China and did not fully
reflect the two countries’ demographic variability. While nationality was used as a proxy of culture, it is important
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to note that micro-cultures are often prevalent within a country. Indeed, the United States is an ethnically diverse
country such that cognitive processes may differ among adolescents from distinct ethnic subgroups (Bandura,
2002). Future studies should consider potential within-country variability by including samples from several
regions within a country as well as across a wider array of Eastern and Western countries.

Another limitation of the current research pertains to the use of a single measure to assess divergent thinking. We
used the verbal task in TTCT to gauge adolescents’ divergent thinking given that it is one of the most widely used
assessments and is valid across cultures (Kim, 2006). Despite the widespread use of TTCT, researchers have
debated the validity of using a single assessment to measure divergent thinking, given that creativity is a complex
phenomenon and may be better understood through the use of multiple testing approaches (Johnson & Fishkin,
1999; Kim, 2006). Future studies may consider using additional methods, such as evaluations by independent
judges or teachers, to assess adolescents’ divergent thinking skills.

Third, this research utilized a cross-sectional design, which fails to capture potential changes in adolescents’
divergent thinking over time. Past research has shown that children’s creative potential may decline as they grow
older (Imada et al., 2013). Hence, it is important to understand how divergent thinking and the expression of
drawing features change over the course of development. As Nand et al. (2014) elucidated the different patterns of
internalization of cultural socialization in developmental stages, it would be informative to investigate whether the
associations between expression of drawing features and divergent thinking are similar among American and
Chinese children before they enter adolescence.

4.2 Conclusions

The current study provides an emerging avenue for research on divergent thinking by introducing the role of
central and contextual features in drawings as correlates of adolescents’ creative thinking skills. Findings support
the notion that culture can shape adolescents’ cognitive style, insofar as American and Chinese adolescents
embedded distinct levels of contextual features in their drawings. Additionally, the inclusion of central drawing
features was associated with adolescents’ dampened divergent thinking, while contextual features were associated
with higher levels of divergent thinking among Chinese but not American adolescents. Results suggest that
contextual features may be particularly pertinent to divergent thinking among adolescents in cultures where
contextual sensitivity is emphasized.
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