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Abstract

Evaluative skill is the ability to accurately judge ideas on creativity (or originality), which is a
critical component of creativity. Various aspects of creativity have been examined cross-culturally,
but little research has focused on evaluative skill. The first goal of this study was to examine

the measurement invariance of evaluative skill assessments, which were based on two types of
divergent thinking tests (Line Meanings and Uses), between American (n= 341) and Chinese (n
= 345) college students. Multi-group confirmatory factor analyses supported a two-factor model
based on two types of evaluation tasks, and this model satisfied configural and weak invariance.
However, partial strong invariance was satisfied only for the Uses evaluation task. Based on this
evidence, our second goal was to explore the differences in evaluative skill between these two
groups. Via latent mean comparisons, we found that American participants had better performance
on evaluative skill based on the Uses evaluation task than their Chinese counterparts. Taken
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together, this study is one of the first to examine the cross-cultural differences in evaluative

skill between American and Chinese adults. This study offered preliminary results showing some
invariance in evaluative skill assessments across cultures and indicating cross-cultural differences
in this ability.
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1.

Introduction

J. K. Rowling’s bestseller Harry Potter was initially rejected by many publishers and the
flying machine invented by the Wright Brothers was ignored by the US military at first
(Licuanan et al., 2007). In addition to these eminent creative contributions (Big-C and
Pro-C; Kaufman & Beghetto, 2009), creativity on lower levels (little-c and mini-c) may
also be discounted (Benedek et al., 2016; Karwowski, 2007). For example, in workplaces,
supervisors may underestimate employees’ creative ideas and suggestions that could have
otherwise contributed to the company’s innovation. These examples illustrate that if people
evaluate a novel idea as common or unoriginal, they may lose the opportunity to act on

it, thereby missing out on any potential benefits. On the other hand, if individuals judge a
commonplace idea as creative, they may misallocate scarce resources to that idea, resulting
in expensive failures or the inability to support ideas with better outcomes (Cropley, 2006).

These concerns regard people’s evaluative skill (Runco & Smith, 1992), defined as the
ability to accurately identify creative ideas. This ability has been included in most creativity
theories (e.g., Campbell, 1960; Cropley, 2006; Reiter-Palmon et al., 2012; Simonton, 1988;
Wallas, 1926) and demonstrated to be highly relevant to creative achievement and creative
idea implementation (Kasof, 1995; Runco & Chand, 1994; Runco & Smith, 1992). However,
some scholars have noted that the research on the evaluative component of creativity is

not as developed as one might expect (Kozbelt, 2007; Silvia, 2008), particularly when
compared to other aspects of creativity like idea generation (or divergent thinking). There
are two possible reasons for this. The first is that one may simply regard evaluative thinking
as critical thinking or convergent thinking. This may be a misconception because there

is psychometric evidence from previous studies demonstrating the discriminant validity of
those evaluative measures (Runco, 1991; Runco & Dow, 2004; Runco & Smith, 1992).
Specifically, these studies failed to find significant correlations between convergent thinking
or critical thinking and evaluative accuracy. Second, the complexity of measuring evaluative
skill may be responsible for the lack of studies in the creativity literature. To capture
evaluative skill, there should be a list of ideas produced first (Runco, 2020), then participants
are required to evaluate these ideas, and finally an evaluative accuracy index needs to be
obtained from the raw scores of respondents (Benedek et al., 2016; Silvia, 2008), which
may complicate the design of the study. Therefore, more research is warranted to examine
evaluative skill.
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The neglect of evaluative skill is also evident in its lacking in cross-cultural examinations.
Cultural context contributes to different perceptions and manifestations of creativity
(Glaveanu et al., 2020; Niu & Kaufman, 2013). In the past decade, researchers have
compared aspects of creativity across cultures and societies (e.g., Glaveanu et al., 2019; Guo
et al., 2021; Katz-Buonincontro et al., 2021; Karwowski et al., 2020; Niu & Kaufman, 2013;
Zhang et al., 2021). Most of the effort has been spent comparing divergent thinking among
individuals from different societies (e.g., Americans vs. Chinese; Europeans vs. Asians; Guo
etal., 2021; Niu & Sternberg, 2002). However, we barely know whether individuals from
different cultural backgrounds display different levels of evaluative skill. This may be related
to the above-mentioned complexity in assessing evaluative skill. This evaluative ability
varies widely based on social, cultural, and historical backgrounds (Glaveanu et al., 2019;
Ivancovsky et al., 2019). Thus, it is difficult to know whether the measure of evaluative

skill is reliable and valid cross-culturally (see Glaveanu et al., 2019 for more details about
measuring creativity across cultures). In addressing this challenging question, testing of
measurement invariance has become an emerging approach in examining whether an aspect
of creativity has the same meaning when interpreted by individuals from different cultural
groups (e.g., Guo et al., 2021; Katz-Buonincontro et al., 2021; Kim et al., 2006). This is

a critical step because cross-cultural comparisons on creativity can only be meaningful and
interpretable if the measurement invariance of the assessment is satisfied across cultures
(Byrne & Watkins, 2003; Guo et al., 2021). Therefore, the first goal of the current study
was to examine whether the measurement invariance of evaluative skill assessments can be
established across groups from two cultures (i.e., American and Chinese college students).
Second, if the measurement invariance was satisfied, we aimed to explore the differences in
evaluative skill between individuals from these two cultural groups.

Evaluative Skill

1.1.1. Definition and measures—Creativity is generally regarded as the production of
both novel and appropriate ideas or products (Plucker et al., 2004; Runco & Jaeger, 2012).
Creativity researchers have made remarkable progress in helping people understand aspects
of creativity like idea generation. However, far less is known about another important
component of creativity: idea evaluation (Basadur, 1995; Silvia, 2008; Runco & Chand,
1994), a critical step with important implications for refining, monitoring, and implementing
creative ideas (Licuanan et al., 2007). Indeed, the importance of idea evaluation is
extensively recognized in most models of creativity (Mumford et al., 1991; Reiter-Palmon
et al., 2012; Simonton, 1988; Wallas, 1926). It is suggested that idea evaluation plays a
positive role in creative performance (Cropley, 2006; Runco & Chand, 1994). For instance,
Lubart (1994) found that evaluation promotes more creative performance in story-writing
and drawing tasks among college students. In addition, an emerging body of literature has
demonstrated that evaluative skill is related to divergent thinking (Benedek et al., 2016; Guo
et al., 2019; Stemler et al., 2020), one of the most widely studied creative components.
Particularly, a recent meta-analysis (Guo et al., 2022) revealed a modest positive relationship
between these two constructs.

1.1.2. Cross-cultural studies of creativity—Different cultures have different values
and social norms, which may have a profound influence on various aspects of creativity
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(Glaveanu et al., 2019; Kim, 2016; Lubart, 2010; Niu & Kaufman, 2013; Niu & Sternberg,
2002). Most cross-cultural comparisons of creative processes have been conducted between
respondents from individualistic cultures such as the US and collectivistic cultures such as
Japan and China (Niu & Kaufman, 2013; Puente-Diaz et al., 2016). In general, this body of
literature tends to report higher creativity in Western compared to Eastern individuals (see
Ng, 2001 and Shao et al., 2019 for a review). For example, Zha et al. (2006) showed that
American graduate students performed better on divergent thinking tests than those from
China. lvancovsky and colleagues (2019) found that Israeli students had higher performance
on the Alternative Uses task than their Korean and Japanese peers. However, there is also
opposing evidence. For example, some studies found that East Asians had higher scores on
divergent thinking tests than their Western counterparts (Cheung et al., 2016; Saad et al.,
2015). As noted in these examples, thus far, most of the cross-cultural creativity studies have
centered on the idea generation phase of creativity (e.g., divergent thinking), which leaves
the idea evaluation stage (e.g., evaluative skill) understudied. Creativity contains multiple
facets; therefore, cross-cultural findings on idea generation do not necessarily extend to

idea evaluation (lvcevic, 2022; Reiter-Palmon & Schoenbeck, 2019). Therefore, more cross-
cultural research on other aspects of creativity is warranted.

1.1.3. Evaluative skill in Western and Eastern cultures—We barely know whether
there are cross-cultural differences in evaluative skill. However, some insights from the
creativity and cross-cultural psychology literature may shed light on this topic. Researchers
have argued that culture can exert an influence on the evaluation criteria of creativity
(Karwowski, 2016; Niu & Sternberg, 2006). The two fundamental criteria of creativity are
the originality and appropriateness of ideas or products (Runco & Jaeger, 2012). When it
comes to the valuation of these two aspects, it is suggested that Westerners think highly

of originality, whereas their Eastern counterparts emphasize appropriateness or usefulness
(Adair & Xiong, 2018; Morris & Leung, 2010; Nijstad et al., 2010; Xie & Paik, 2019).
This divergence in priorities can potentially be explained by the different philosophical
roots and cultural orientations of the two cultures (Niu & Sternberg, 2006). Western culture
tends to be more individualistic and regards creativity as a form of divine inspiration;

thus, people brought up in this culture may believe that creativity refers to things which

are groundbreaking. In contrast, Eastern culture is more collectivistic and mainly based on
Confucianism, which emphasizes family, benevolence, and hierarchical relationships (Chen
& Chung, 1994; Hui & Triandis, 1986; Kim, 2009; Triandis, 2001). To them, new things
which are created should be morally good and adhere to tradition; thus, their focus is on
appropriateness. Taken together, it is possible that there are cross-cultural differences in
evaluative skill among individuals from Western and Eastern cultural backgrounds.

To our knowledge, only one study has empirically investigated the cross-cultural differences
in idea evaluation, among Japanese, Korean, and Israeli samples (Ivancovsky et al., 2019).
This study found that individuals from East Asian backgrounds evaluated ideas more
stringently than their Western counterparts due to more restrictive cultural norms. Although
this study made a novel contribution to this area, it focused on evaluative stringency rather
than evaluative accuracy. Specifically, this study investigated individuals’ tendency to adopt
lenient or strict criteria in judgment (i.e., the tendency to consider ideas as more or less
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original, appropriate, useful, and deviant), but the cross-cultural differences in the accuracy
of these creativity judgments were left unexamined. As mentioned in the introduction, both
overestimating and underestimating creativity can be harmful to individuals and society;
thus, accuracy in evaluation is critically important (Runco & Smith, 1992; Silvia, 2008).
Therefore, more research which aims to examine the cultural differences in evaluative skill is
needed.

1.2. Measurement Invariance

To answer the research question about whether there are differences in aspects of creativity
between individuals from different cultures, researchers have suggested that measurement
invariance, that the administered assessment measures the same underlying construct,
should be ensured (Karwowski, 2016; Runco, 2004). In cross-cultural research, the test

of measurement invariance is not only a powerful tool in examining the generalizability

of an assessment across different populations, but also a critical pre-requisite for valid

and meaningful cross-cultural comparisons (Byrne & Watkins, 2003; Jeong & Lee, 2019;
Milfont & Fischer, 2010). In our case of evaluative skill, if the assumptions of measurement
invariance are met, it would be valid for researchers to attribute the higher observed scores
of one group to a higher level of evaluative skill as a latent trait. On the other hand, if

the testing of measurement invariance fails, the group differences in observed scores across
cultures may reflect biased measurements rather than true differences in the latent variable
of interest (Jeong & Lee, 2019; Wicherts et al., 2005). To test measurement invariance,
there are four steps: configural invariance, weak (also called metric) invariance, strong (also
called scalar) invariance, and strict invariance (see Putnick & Bornstein, 2016 and Van de
Schoot et al., 2012 for review). These four levels of invariance reflect (a) equivalent factor
structures, (b) equivalent factor loadings, (c) equivalent item intercepts, and (d) equivalent
residual (error) variances, respectively. In addition, researchers have also suggested partial
measurement invariance (Cheung & Rensvold, 2002; Vandenberg & Lnce, 2000). That is,
if some but not all factor loadings are the same, partial weak invariance can be considered
met, and if some but not all intercepts are the same, partial strong invariance can be viewed
as satisfied. Based on Thompson and Green (2006), at least partial strong MI should be
established for meaningful latent mean comparisons.

In creativity research, although there is a growing interest in examining the measurement
invariance of creativity assessments across gender, grade, and academic major (Miroshnik
etal., 2022; Krumm et al., 2014; Krumm et al., 2016; Said-Metwaly et al., 2020), only

a few studies have explored the measurement invariance of creativity assessments across
cultures (Guo et al., 2021; Katz-Buonincontro et al., 2021; Kornilov et al., 2016). In
Katz-Buonincontro and colleagues’ study (2021), the measurement invariance of measures
on self-beliefs about teaching for creativity between American and Chinese educators was
investigated and the results supported partial measurement invariance in assessments of
creative self-efficacy, creative mindset (both fixed and growth), and desirability of creativity
for teaching success. However, Guo and colleagues (2021) found a more complex picture
of measurement invariance based on two types of divergent thinking tests (Line Meanings
and Real-world Problems) between US and Chinese college students. They found that
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although weak invariance was met for fluency and originality on both tests, partial strong
measurement invariance was only supported for fluency in the Real-world Problems.

1.3. The present study

Methods

Participants

Measures

The first goal of the present study was to examine the measurement invariance of the
evaluative measures based on divergent thinking tests between American and Chinese
college students. That is, we were interested in whether the latent structure of the evaluative
skill assessments would stay invariant between individuals from these two cultures. The
purpose of this goal was to ensure that the assessments are unbiased and meaningful in

both populations. Second, if the measurement invariance was satisfied, we aimed to compare
the latent means on evaluative skill between American and Chinese college students. The
purpose of this aim was to better understand whether there are cross-cultural differences in
evaluative skill, a critical component of creativity. Given that both research questions are
exploratory, we did not have any specific hypotheses.

Data were collected in a large public university in the southeastern United States and a large
public university in the central part of China. In total, there were 341 college students (243
females, 71.3%; Myge = 20.65, SD = 2.51) in the American group and 345 college students
(288 females, 83.5%; Mage = 20.25, SD = 2.66) in the Chinese group. The ethnicities of the
American sample included 61.9% White, 19.4% Asian, 7% Latino/a, 6.5% Native Hawaiian
or Pacific Islander, 4.1% multiracial or other race/ethnicity, and 1.2% African American.
Individuals from both groups had a wide range of majors, including art, science, and

social science. All participants took part in an online survey containing the below-described
measures.

To measure evaluative skill, there are two stages (Grohman et al., 2006; Runco, 2020; also
see Benedek et al., 2016 and Silvia, 2008 for more details): In Stage One, ideas (usually
from divergent thinking tests) are generated, and they are scored in terms of originality,
which then serves as the criterion afterwards. In Stage Two, respondents are required to rate
the ideas presented in terms of originality (Grohman et al., 2006; Runco, 2020; Runco &
Smith, 1992; Runco & Vega, 1990), and these ratings are compared to the objective criterion
obtained in Stage One. In the present study, in Stage One, ideas to be rated were collected
from previous studies using divergent thinking tests of Line Meanings (to think of what each
drawing could be: a curve and point figure; a wave-like figure) and Uses (to think of uses for
each daily object: an umbrella; a book) among American and Chinese groups (Guo & Guo,
2021; Guo et al., 2021; over 300 participants from each cultural group). Please see Wallach
and Kogan (1965) for more details about the Line Meanings and Uses tests. To illustrate, for
the Line Meanings divergent thinking test, respondents in previous studies were presented
with two figures (a curve and point figure and a wave-like figure) and asked to think of all
the things each figure could represent. In the Line Meanings evaluation task in the present
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study, for the curve and point figure, some examples of ideas that were rated include “wifi,”
“sun,” and “music.”

All ideas to be rated in the current study were scored objectively in terms of originality (i.e.,
the percentage of people who proposed the idea out of the whole sample), which served as
the criterion afterwards for calculating the evaluative accuracy index. It should be noted that
originality refers to uncommonness here, although originality may have different meanings
and methods of operationalization (Wilson et al., 1953). For idea compiling for evaluative
measures, following Runco and colleagues’ method (Charles & Runco, 2001; Runco &
Vega, 1990), based on response statistical frequency in previous studies, two highly original
ideas (i.e., given by less than 5% of the sample), two moderately original ideas (i.e., given
by more than 5% but less than 15% of the sample), and two common ideas (i.e., given by
more than 15% of the sample) were selected from the idea pool for each of the subtests
from each cultural group. All ideas selected met the additional requirement of being relevant
to the task or appropriate. In other words, random or rare ideas that were irrelevant to

the task were disregarded, and thus, highly original ideas here can be considered creative
according to the standard definition of creativity (Plucker et al., 2004; Runco & Jaeger,
2012). Suggested by previous research (Ivancovsky et al., 2019), the six ideas selected may
vary depending on the cultural group, although some were the same. In total, there were 24
ideas for evaluation and within each subtest the six ideas were presented in random order.
For all 24 ideas, participants were asked to rate the ideas on a 1-10 scale with the following
prompt: “How many people out of 10 do you think can give this idea?’ Similar task
instructions have been used by previous researchers (Charles & Runco, 2001; Grohman et
al., 2006). Notably, asking participants to rate the infrequency of answers is a recommended
practice because it is easier for people to operationalize compared to asking them to rate the
originality (Charles & Runco, 2001).

Evaluative skill was operationalized as the rating accuracy. To obtain the accuracy index

of originality ratings, the difference between participants’ ratings and the criterion was
obtained (Grohman et al, 2006). Specifically, the accuracy index was calculated by
subtracting the originality criterion (the percentage of people who proposed the idea out

of the whole sample in previous studies) from respondents’ ratings (percentage value; for
example, if a respondent answered that 4 out of 10 people can think of the idea, the

value was 40%) on each presented idea to obtain an absolute value, which represented the
discrepancy of judgement from the correct value. In this sense, higher values of discrepancy
indicate lower levels of evaluative accuracy.

Data Analysis Strategy

The software Mplus version 8.4 (Muthén & Muthén, 2017) was used for all the confirmatory
factor analyses (CFA). In general, to test whether M1 at each step was established, the

free baseline (or bottom-up) approach was applied (Stark et al., 2006); that is, a group

of nested models with different levels of cross-group equality constraints gradually added
were fitted and compared by means of examining the model x 2 change. First, to test
configural invariance, we examined whether the evaluative measures had the same factors
and relationships between indicators and factors across the two cultural groups. This was
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tested by freeing all parameters across the two groups, which was the unconstrained baseline
model. For each indicator-factor relationship, if the factor loading estimated across the two
groups showed the same sign (e.g., both positive, both negative, or both zero) in addition

to a good model fit, it suggested the satisfaction of configural invariance. Second, when
configural M1 was met, weak and strong MI were tested step by step. Specifically, to

test weak invariance, we examined whether the factors were linked with corresponding
indicators to the same extent (strength) across the two cultural groups; to test strong
invariance, we examined whether American respondents obtained the same observed score
on an indicator as their Chinese peers with the same ability on a respective latent factor.

In other words, based on the unconstrained model, different levels of cross-group equality
constraints were gradually added, including factor loadings and intercepts. If at a certain
step, the more constrained model turned out to be significantly worse, then the current model
was not acceptable and would be discarded, indicating the unsatisfaction of the hypothesized
level of invariance. It should be cautioned that examining the model x 2 change to determine
MI may be overly sensitive with a large sample size, leading to the rejection of Ml despite
trivial levels of variance between the groups. To solve this problem, other criteria have been
suggested, for example, a change of —.01 in the comparative fit index (CFI; Cheung &
Rensvold, 2002; Xu & Barnes, 2011), supplemented by a change of .015 in the root mean
square error of approximation (RMSEA; Chen, 2007; Chen & West, 2008; Miroshnik et

al., 2022). In other words, when compared to the less restricted model, if the ACFI value
(reduced CFI) was less than or equal to .01, and the ARMSEA value (increased RMSEA)
was less than or equal to .015, the more constrained model would be retained since it was
more parsimonious. Since the second goal of the present study was to investigate differences
in constructs of interest across groups via latent mean comparisons, that is, whether there
are differences between the two cultural groups in evaluative skill at the latent level (i.e.,

as a latent trait), strong or partial strong MI needed to be met (Thompson & Green, 2006).
Therefore, when strong invariance was violated, the other option of partial strong MI was
tested. Potential partial strong models were tested based on the information provided by
modification indices.

Correlations Between Variables

For idea evaluation based on each of the four divergent thinking subtests, items were
parceled for further analysis. Specifically, for the two subtests based on Line Meanings

(12 ideas were evaluated in total), the average evaluative scores were obtained for the

four highly original ideas, the four common ideas, and the four moderately original ideas
respectively, resulting in three parcels (labelled as LME_ORI, LME_COM, LME_MOD in
Table 1). Similarly, three parcels were obtained for the two subtests based on Uses (labelled
as USEE_ORI, USEE_COM, USEE_MOD in Table 1). Therefore, for each respondent there
were six evaluative scores that were analyzed further. For the American group, the internal
reliability coefficients (coefficient alpha; Cronbach, 1951) across the three parcels based

on Line Meanings were .761, and those across the three parcels based on Uses were .826.
Those values were .776 and .843 respectively for the Chinese group. Table 1 displays means,
standard deviations, and correlations between variables.
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Confirmatory Factor Analyses

To examine the latent structure of the measures, CFA models with different numbers of
factors were tested. Figure 1 displays the theoretical models to be tested. The one-factor
model assumed the four subtests measured a universal construct of evaluative skill, whereas
the two-factor model assumed distinctiveness of each kind of evaluative measure based on
different types of divergent thinking tests (Runco & Dow, 2004). Table 2 shows the chi
square statistic and fit indices for the two potential factor models when factor loadings were
freely estimated in each cultural group as in the configural invariance model. There was

a difference in chi square but not tested since they were not nested models. In terms of
model fit, all indices suggested a significantly better fit of the two-factor model (CFI = .984,
RMSEA =.071, SRMR = 0.029) than the one-factor model (CFI = .891, RMSEA = .171,
SRMR =.063). The results supported that the six evaluative scores provide information
about two components of evaluative skill. Thus, the following steps of testing measurement
invariance were based on the two-factor model.

Testing of Measurement Invariance

Table 3 showed the parameter estimates based on the two-factor configural invariance
model, and Table 4 displayed the model comparison results for each step of the
measurement invariance tests. For the configural invariance model, with the factor loading
on the first item set at 1 and those on the second item freely estimated, results showed
positive factor loadings estimated for each indicator-factor relationship in each cultural
group. To facilitate interpretation, standard coefficients were provided in Table 3. These
estimates were significant; combined with the fit indices information indicating a good
model fit (e.g., CFl = .984), these results together suggested the configural invariance was
supported in the present analysis. In addition, the difference in CFl between the configural
invariance model and the weak invariance model was .000, meeting the ACFI < .01 criterion
(and change in RMSEA -.009 < .015 criterion) and supporting the assumption of weak
invariance. Last, the difference in CFI between the weak invariance model and the strong
invariance model was .075, failing to meet the ACFI < .01 criterion (and change in RMSEA
.074 > .015 criterion) and suggesting the violation of strong invariance.

Next, potential partial strong models were tested. Examination of modification indices

(M. 1) based on the strong invariance model indicated that parameter constraints on the
intercepts of LME_ORI (M.I. = 102.278) and LME_MOD (M.I. = 41.619) could greatly
affect model fit. Thus, a partial strong invariance model (with intercepts of LME_ORI

and LME_MOD freely estimated between groups, i.e., testing the invariance of the Uses
evaluation task) was fitted, and results revealed that when compared to the weak invariance
model, the current partial strong model displayed a decrease in model fit, and the change in
CFI was less than .01 (and the change in RMSEA was less than .015), suggesting that this
model met the assumption of partial strong invariance.

Further, based on this partial strong invariance model, with the latent means in the U.S.
group set at zero and those in the Chinese group freely estimated, the latent mean
comparison showed higher evaluative scores of the Chinese sample on the Uses evaluation
task compared to the American sample (Cohen’s o= 0.448, p<.001). Since this evaluative
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score refers to the discrepancy between respondents’ ratings and the criterion values (i.e.,
lower values indicate high evaluative skill), this result indicated that the evaluative skill of
the Chinese sample was lower than that of the American sample on the evaluation task based
on Uses.

Discussion

As its first goal, the present study sought to examine the measurement invariance of
the evaluative measures based on two different divergent thinking tests (Line Meanings
and Uses) across American and Chinese adults. The second goal was to explore the
differences in evaluative skill between individuals from these two groups. Overall, this
study demonstrated that the Uses evaluation measures were sound tools for comparing
individuals’ evaluative skill between American and Chinese samples whereas the Line
Meanings evaluation measures were not. Also, the findings indicated different levels of
evaluative skill between Americans and Chinese when the evaluation task was based
on Uses. In the following section, we discuss measurement invariance of the evaluative
measures in cross-cultural contexts and the cross-cultural differences in evaluative skill
between American and Chinese adults. We then discuss limitations and future directions, as
well as the implications of the present study.

Measurement Invariance of Evaluative Measures

First, for the factorial structure of the measures, the two-factor model showed a better

fit for both groups on evaluative scores. This finding is consistent with previous views
that evaluation tasks based on different types of divergent thinking tests may not be
interchangeable. For instance, Runco and Dow (2004) showed that participants had worse
evaluative skill on the evaluation task based on Consequences compared to that based on
Uses and Pattern Meanings.

In addition, in terms of measurement invariance, based on the two-factor model, different
levels of measurement invariance tests with multi-group CFA analyses showed satisfied
configural and weak invariance but violated strong invariance. First, the assumption of
configural invariance indicated that the same two-factor latent structure for evaluative skill
was assessed across American and Chinese groups. In other words, the measures have the
same factors and relationships between indicators and factors across the two cultural groups.
Second, the satisfaction of weak invariance indicated that researchers could compare the
relationship between evaluative skill and other constructs of interest between American
and Chinese college students. For instance, based on this evidence, studies can investigate
whether the strength of the relationship between evaluative skill and creative self-efficacy
is similar among American and Chinese adults. Third, the two-factor model did not meet
the assumption of strong invariance, which indicates that the intercepts were not the same
between the groups. That is, for the evaluative measures, American respondents do not
obtain the same observed score on an indicator as their Chinese peers with the same ability
on a respective latent factor.

The findings from testing the partial strong model demonstrated the performance of specific
measures with regard to measurement invariance cross-culturally. Specifically, the partial
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strong model (with intercepts of LME_ORI and LME_MOD freely estimated between
groups, i.e., testing the invariance of the Uses evaluation task) showed a satisfying fit,
indicating that the evaluation tasks based on Line Meanings are culturally dependent, and
may be less applicable and valid in cross-cultural contexts. It is possible that Line Meanings
(presenting figural stimuli) are interpreted differently by people from different cultures due
to varying social and linguistic backgrounds (Niu & Sternberg, 2002). This is also consistent
with a recent study (Guo et al., 2021) which found that Line Meanings failed to satisfy
partial strong invariance between American and Chinese samples. Our study extends the
literature by showing that the test of Line Meanings may not be valid tools in cross-cultural
comparisons, not only as divergent thinking assessments, but also when ideas produced for
Line Meanings are used as measures for evaluative skill.

Cross-cultural Differences in Evaluative Skill

For cross-cultural differences in evaluative skill, the findings from the latent mean
comparison based on the partial strong model (with intercepts of LME_ORI and
LME_MOD freely estimated between groups, i.e., testing the invariance of the Uses
evaluation task) showed higher performance of American respondents on the Uses
evaluation task compared to their Chinese counterparts. To our knowledge, our study is
one of the first to investigate evaluative skill (accuracy) cross-culturally, and shows that
American and Chinese adults perform differently in judging creative ideas, especially
those produced for Uses. It should be noted that in the present study, evaluative skill was
operationalized as individuals’ ability to accurately identify uncommon ideas, rather than
to judge the quality or appropriateness of ideas, which is another important aspect of idea
evaluation beyond the scope of this study (see the limitations section for more details).

One explanation for the discrepancy is the different cultural orientations (individualism

vs. collectivism) of the two groups, a classic argument in interpreting cross-cultural
variations in creativity research (Lubart, 2010; Niu & Kaufman, 2013; Niu & Sternberg,
2006). Specifically, distinct cultural contexts may influence individuals’ evaluation process.
Embedded in a more individualistic context, Americans generally seek to differentiate
themselves from the crowd and expect creative ideas or products to be novel or even
groundbreaking (Morris & Peng, 1994; Xie & Paik, 2019). In contrast, coming from a

more collectivistic background that values interdependence and harmonious relationships,
Chinese individuals may expect a creative idea or product to be aligned with traditional

and social norms (Niu & Kaufman, 2013). In addition, researchers have suggested that
Chinese individuals prioritize the pragmatic aspects of creativity over novelty (Lan &
Kaufman, 2012; Pang & Plucker, 2012). Taken together, with emphasis on appropriateness
or usefulness, Chinese participants tend to value the originality aspect of creative ideas

less than their American counterparts, and this focus on aspects other than originality may
explain Chinese participants’ lower evaluative skill based on Uses. Moreover, it is interesting
to note that the Uses test (i.e., thinking of different uses for a daily object) itself may closely
tap the usefulness focus in Chinese individuals’ evaluation process; thus, when evaluating
ideas produced for this type of divergent thinking test, the tendency to put less emphasis

on the originality of ideas may become more salient. This is one potential reason for why
cross-cultural differences were observed on the Uses evaluation task. Future studies should
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examine whether East Asians have higher evaluative skill in judging the appropriateness or
usefulness aspect of creative ideas compared to their Western counterparts.

Another possibility is that individuals in Chinese culture tend to take a holistic approach to
the evaluation process (Choi & Nisbett, 2000; Nisbett et al., 2001). For example, traditional
Chinese medicine takes a holistic approach to health that attempts to bring body, mind,
and spirit into harmony (Sun et al., 2013; Wang et al., 2011). In the field of creativity,
researchers have suggested that East Asians may employ more criteria in evaluating ideas
than their Western counterparts (Lowenstein & Mueller, 2016). Accordingly, the lower
performance on evaluating ideas based on Uses tasks might be a consequence of Chinese
raters using broader criteria or having higher expectations in judging creative ideas. This
echoes a recent study which found that Eastern (i.e., Japanese and Korean) participants
rated ideas based on Uses more stringently than their Western (i.e., Israeli) counterparts
(Ivancovsky et al., 2019). In other words, when evaluating ideas generated for Uses,
Easterners tend to be stricter and give lower ratings of creativity compared to their Western
counterparts.

Overall, this study extends the existing literature in several important ways. First, in terms
of the components of creativity, our results showed a different picture than the previous
cross-cultural creativity studies which mainly focused on the popularly researched divergent
thinking. That is, this line of research tends to report higher creative potential (especially
divergent thinking) in Western compared to Eastern individuals (see Ng, 2001; Shao et

al., 2019 for a review). Our study extends the existing literature by showing differences
between Americans and Chinese on evaluative skill (which was operationalized as the
ability to identify uncommon ideas), a barely explored creativity construct in cross-cultural
creativity research. This suggests that when referring to cross-cultural creativity differences,
researchers should be specific about what type of creativity process or construct the
research is interested in. Otherwise, they will produce an overly generalized misconception.
Second, methodologically, evaluative skill was approached as a latent construct, and latent
mean comparison was conducted to examine the cross-cultural differences to reach more
statistically robust conclusions. Most previous studies have investigated the construct of
evaluative skill at the observed level (which may indicate measurement error to some
extent), as shown in the effect sizes analyzed in the latest meta-analysis (Guo et al., 2022).
Furthermore, previous research found a cross-cultural difference in group idea selection
(Erez & Nouri, 2010; Li et al., 2013). This indicates that in addition to a clear description
of a specific creativity construct, cross-cultural research in this field should also consider the
context (individual vs. group) in which the task is performed. More studies are needed to
further explore whether cultural influences on evaluative skill vary depending on context.

Limitations and Future Directions

There are several limitations in this study. First, in terms of measures, the present

study only employed six ideas presented for each evaluation task. Future studies should
investigate evaluation tasks with more ideas to examine whether there are differences in
the psychometric properties of the measures cross-culturally. In addition, although our
study demonstrated that evaluative measures based on Uses are sound tools for assessing
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evaluative skill among both American and Chinese participants, future studies should
employ other types of divergent thinking tests (e.g., Instances and Pattern Meanings)

as evaluation tasks. Other than evaluating ideas produced for divergent thinking tests,
future studies should examine whether individuals from different cultural backgrounds
evaluate creative behaviors (e.g., creative performance and creative products) differently.
Furthermore, future researchers should examine individuals’ evaluative skill on ideas from
different sources. For example, rather than evaluating others’ ideas like in the present
study, future studies can explore cross-cultural differences in situations where people are
evaluating their own ideas.

The second limitation concerns the sample. Specifically, the present study only focused

on American and Chinese students who made it into a four-year college. Therefore, the
findings may not apply to populations with different educational backgrounds or individuals
in other societies. In future studies that examine cross-cultural differences in evaluative
skill, researchers should include respondents of other educational backgrounds (e.g., adults
who don’t attend college) and go beyond the commonly used West-East comparison.
Emerging research has shown that even within the often-regarded individualistic society,
Americans from different states have varying perceptions of enforced rules and tolerance
for deviance (tightness vs. looseness; Harrington & Gelfand, 2014). Therefore, the way
different processes of creativity are operationalized in various cultures should be further
addressed. Moreover, specific cultural values and personalities should be measured to
provide explanations for potential cross-cultural differences in creativity.

Last, the present study operationalized evaluative skill as the ability to accurately identify
uncommon ideas (which was popularly used in most studies analyzed in the meta-analysis
by Guo et al., 2022), rather than the ability to judge the quality or appropriateness of

ideas, which is another important aspect of idea evaluation (Benedek et al., 2016; Charles

& Runco, 2001). Studies in the field of idea evaluation on appropriateness are scarce (e.g.,
Benedek et al., 2016; Charles & Runco, 2001; Guo et al., 2019; Runco & Charles, 1993). As
mentioned in the discussion section, future studies are needed for investigating cross-cultural
differences in that aspect, for example, examining whether Eastern respondents have higher
performance in judging the quality or usefulness aspect of ideas compared to their Western
counterparts.

Conclusion and Implications

Evaluative skill is an essential but rarely examined component of creativity in a cross-
cultural context. The present study is one of the first to investigate the differences in
evaluative skill across Eastern and Western cultures via statistically robust latent mean
comparisons. As the first goal of the study, we tested the measurement invariance of
evaluative skill assessments across two cultural groups. Specifically, it provides evidence
that the measures of evaluative skill based on certain evaluation tasks failed to meet the
assumptions of measurement invariance. With the rapid expansion of the cross-cultural
creativity line of research, an increasing number of researchers have pointed out that cross-
cultural comparison results may be biased if the measurement invariance of the assessments
was not met (Guo et al., 2021; Karwowski, 2016). Our study provides an example of how
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to examine whether instruments are psychometrically valid for assessing evaluative skill in
a cross-cultural context. Accordingly, it is part of the collective effort to establish a set of
measures that is appropriately invariant across multiple cultures.

As the second goal of the study, our findings contribute to the understanding that there are
cross-cultural differences in people’s evaluative skill. Specifically, it provides evidence that
Westerners tend to perform better on evaluative skill based on certain evaluation tasks in
addition to the popularly researched divergent thinking. Theoretically, it contributes to the
cross-cultural creativity research, which has mostly focused on the idea generation phase, by
extending studies in this area to the idea evaluation phase. Practically, given that evaluative
skill is highly relevant to creative achievement and creative idea implementation (Kasof,
1995; Runco & Smith, 1992), educators should raise their awareness of training students’
evaluative skill in addition to divergent thinking, particularly students from collectivistic
cultures. For example, educators should provide more opportunities for students to practice
their skills in evaluating others’ ideas.
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Highlights

. Measurement invariance of two evaluative measures was examined cross-
culturally.

. A two-factor model was supported in both the American and Chinese groups.

. The model satisfied configural, weak and partial strong invariance cross-
culturally.

. Latent mean comparisons suggested higher evaluative skill of Americans on
Uses task.
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Figure 1. Theoretical Models to be Tested
Note. LME_ORI, LME_COM, LME_MOD refer to the average scores obtained over the

four highly original ideas, four common ideas, and four moderately original ideas evaluated
on Line Meanings; USEE_ORI, USEE_COM, USEE_MOD refer to the average scores
obtained over the four highly original ideas, four common ideas, and four moderately
original ideas evaluated on Uses. LME = Line Meanings Evaluative Accuracy; USEE = Uses
Evaluative Accuracy.
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Means, Standard Deviations, and Correlations between Evaluative Accuracy Scores

Table 1

American  Chinese

M SO M sD 1 2 3 4 5 6
LME ORI 43 .16 50 .17 1 457" 549™ 4237 464”5097
LME_COM 47 .14 44 14 5™ 1 543™" 320" 438”4697
LME_MOD 47 16 42 .15 goo** s51g** 1 408%F a5 476"
USEE ORI 41 16 .44 16  439™* aag™ sap** 1 505°F  g0a™*
USEE_.COM 31 .16 .36 .16  292™ 377" 374™ 603" 1 6397
USEE_MOD 39 .16 47 .17 334™ 219" 466™ 654" 6697 1

Page 22

Note. American sample 7= 341; Chinese sample /7= 345; correlations in the American sample were below the diagonal; correlations in the Chinese
sample were above the diagonal; LME_ORI, LME_COM, LME_MOD refer to the average scores obtained over the four highly original ideas,
four common ideas, and four moderately original ideas evaluated on Line Meanings; USEE_ORI, USEE_COM, USEE_MOD refer to the average

scores obtained over the four highly original ideas, four common ideas, and four moderately original ideas evaluated on Uses.

Aok

p<.0l
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Table 2

Model Comparison of the One- and Two-Factor Models

Model No.of 2 df  CFlI TLI RMSEA SRMR Ay?
factors

Configural  One 198.873 18 .891 .819 .171 .063

Configural  Two 43.441 16 .984 969 .071 .029 155.432

Note. df= degree of freedom; CFI = Comparative fit index; TLI = Tucker Lewis index; RMSEA = Root mean square error of approximation;
SRMR = Standardized root mean square residual.
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Table 3

Configural Invariance Model Parameter Estimates across Two Groups

LME by USEE by

LME_ORI LME_COM LME_MOD USEE_ORI USEE_COM USEE_MOD
American 7937 680 757 7307 789 826
Chinese 799 6747 812™* 8117 7637 8297

Note. Coefficients are standardized. LME_ORI, LME_COM, LME_MOD reter to the average scores obtained over the four highly original ideas,
four common ideas, and four moderately original ideas evaluated on Line Meanings; USEE_ORI, USEE_COM, USEE_MOD refer to the average
scores obtained over the four highly original ideas, four common ideas, and four moderately original ideas evaluated on Uses.

*hoA

p<.001.
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Table 4
Model Comparisons across Two Groups
Model x2 df CFl RMSEA SRMR Compare Ay? Adf  ACFI  ARMSEA
with
Configural ~ 43.441 16 984 .071 029
Weak 46757 20 984 .062 035 configural  3.316 4 000 -.009
Strong 175927 24 909 .136 072 weak 120170*** 4  -075 074
Partial strong  62.975 22 975 .074 .041 weak 16218 %% 2 -.009 .012

Note. df= degree of freedom; CFl = Comparative fit index; RMSEA = Root mean square error of approximation; SRMR = Standardized root
mean square residual. Partial strong: The model with intercepts of LME_ORI and LME_MOD freely estimated between groups (i.e., testing the
invariance of the Uses evaluation task).

HokA

p<.001.
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