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ABSTRACT
Although the theory of the socio-cultural approach to creativity is gaining steam, empirical studies with

advanced statistical tools are lagging behind. To address the gap of empirical studies integrating individual,
social environmental, and cultural factors, we examined how motivational factors and environmental
responsiveness were jointly related to college students’ creative achievement in different nations. Participants
were university students from eight culturally and geographically diverse regions: Argentina, Austria, Chile,
China, Kosovo, Russia, Saudi Arabia, and Turkey. Overall, the results painted a generally positive picture of
the relationship between environmental responsiveness, motivational factors, and creative achievement. By
employing structural equation modeling (SEM) and multiple-group SEM (MGSEM) methods, results par-
tially supported the mediation role of motivational factors between environmental responsiveness and cre-
ative achievement. In addition, we observed more consistent relationships between parental responsiveness
and motivational factors or creative achievement, than lecturer. This held in common across all seven coun-
tries which fulfilled the requirements for the SEM process, indicating that parents play a potential vital role
in supporting students’ motivational aspects and creative achievements, whereas lecturers supporting role is
relative to the cultural organizational circumstances. As the first large-scale empirical study with a socio-cul-
tural approach, we invited further discussion and proposed future cross-cultural research of this kind.
Research implications and practical suggestions were addressed.

Keywords: socio-cultural approach, creativity, motivational factors, parental responsiveness, lecturer respon-
siveness, creative achievement.

INTRODUCTION
As recently stated by creativity scholars in the “Socio-Cultural Manifesto,” the primary challenge of cre-

ativity research is to “weave together various dimensions which have historically been studied in isolation or
even in opposition to each other” (Gl�aveanu et al., 2019). The socio-cultural approach to creativity empha-
sizes the multidimensional nature of creativity phenomenon by incorporating the complex interaction
between individual, social, and cultural factors. One way to delve into the socio-cultural nature of creativity
with empirical studies is to explore the interplay between individual and social environment factors in cer-
tain cultural contexts and pinpoint their similarities and differences by conducting cross-cultural compar-
isons. The cross-national creativity studies, in particular, help to illustrate a more nuanced picture of the
socio-individual interaction by juxtaposing hypotheses among and about different cultures like the
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prototypical west versus prototypical east (Niu et al., 2010; Saeki et al., 2001) or individualistic versus collec-
tivist values (Tang et al., 2016; Zha et al., 2006).

In the last decades, both the social psychology of (a review see Amabile & Pillemer, 2012) and the sys-
temic approach to creativity (Mockros & Csikszentmihalyi, 2014) have yielded more insightful empirical
studies integrating individual and social environmental variables to explore the plausible mechanisms under-
lying creative behaviors (e.g., see Choi, 2004; Deng et al., 2016). Nonetheless, the field has yet to encounter
a robust, cross-cultural examination by integrating individual and social environmental variables. Most
empirical studies integrating individual and social factors rely on intra-national information, with few stud-
ies undertaking a cross-cultural exploration between two countries (e.g., Deng et al., 2016), let alone among
multiple countries. Arguably, difficulties associated with gathering empirical data across distinct cultures are
partly to blame. Additionally, even when the data have been collected, the methodological challenge of mea-
surement equivalence is yet another crucial obstacle to meaningful cross-cultural comparisons concerning
the equivalence of measured constructs across cultural groups (Chen, 2008; van de Vijver, 2018).

In the current study—following the socio-cultural approach—we set out to explore the mechanisms
underlying creative behaviors by incorporating individual and social environmental factors in a large-scale
cross-national context, as shown in Figure 1. In this model, the social environment shapes personal motiva-
tion, that may then lead to creative outcomes—all of which are embedded in certain cultural contexts. Here,
we identified personal motivational aspects (i.e., creativity motivation, creative mindset, and creative confi-
dence) as a bridge connecting social environmental aspects (i.e., parental responsiveness and lecturer respon-
siveness) to creative outcomes (i.e., creative achievement). In brief, the present study adopts an international
perspective to explore how motivational factors and environmental responsiveness are jointly related to the
creative outcomes of college students across different country contexts.

SOCIAL ENVIRONMENTAL FACTORS: PARENTAL RESPONSIVENESS AND LECTURER
RESPONSIVENESS

In a social context, the attitudes and behaviors of significant others in the life of the student influence
whether the student’s creativity is encouraged or tolerated (Gute et al., 2008). In the present study, we take
a closer look at social environmental factors—their degree of responsiveness, in particular. Responsiveness,
regarded as warmth or support, depicts the extent to which significant others from a student’s social envi-
ronment intentionally foster individuality, self-regulation, and self-assertion by being attuned, supportive,
and acquiescent to special needs and demands (Baumrind, 1991). For university students, parents and teach-
ers (or lectures in the university context) potentially influence personal development and contribute to
social-environmental resources for creating in family and academic context, respectively. Previous research
hints at the significance of parental and lecturer responsiveness on the development of an individual’s moti-
vational aspects and creative outcomes.

Parental responsiveness
Family plays a central role to facilitate the development of creative persons across the lifespan (Gute

et al., 2008). A supportive family environment that is comprised of harmony help and care facilitates

FIGURE 1. A graphical representation of the present study.
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children’s character and creativity during their development (Gute et al., 2008). Kwa�sniewska and colleagues
(2018) indicated that parents can help boost creativity by encouraging children to fantasize or imagine, as
well as pursue novel and varied experiences, which is a crucial element of the climate for creativity in the
parent–child relationship. Previous studies that examined the key characteristics of family environment on
child development of creativity uncovered a connection between creativity and parenting style (Lee &
Donna, 1997; Lim & Smith, 2008; Miller et al., 2012). Here, parenting style refers to the child-rearing prac-
tices and interactive behaviors developed and implemented by parents (Si et al., 2018). Moreover, Baumrind
(1978) has positioned parenting styles according to their degree of responsiveness and demandingness. For
example, parenting styles with high responsiveness include authoritative and permissive approaches; parent-
ing styles with lowresponsiveness include authoritarian and indifferent approaches. There is a growing body
of scientific evidence highlighting the crucial role that supportive parents (authoritative and permissive rear-
ing) play in meeting children’s needs to be creative (Jankowska & Karwowski, 2019; Lim & Smith, 2008;
Mehrinejad et al., 2015; Miller et al., 2012; Si et al., 2018); however, the underlying mechanisms that link
parental responsiveness and creative outcomes in particular are not yet known. For instance, Jankowska and
Karwowski (2019) considered that parenting style may directly and indirectly influence children’s creativity
development through the ways in which family life is organized, and via parental interaction and engage-
ment, respectfully. Moreover, Lim and Smith (2008) examined that parental support characterized by accep-
tance has been positively associated with children’s creative personality and creative potential. Overall, these
studies bring credence to theories that explore the role of parental responsiveness in various motivational
aspects of children’s creative behaviors including the allowance of independent and nonconformist attitudes
that strengthen perseverance in the performance of creative tasks.

Lecturer responsiveness
Lecturers assume a dominant role within university classrooms as they set the culture through which stu-

dents experience the social environment. To some extent, the lecturer determines whether student creativity
will be supported, tolerated, or suppressed in class. To optimize a supportive classroom environment, tea-
cher behavior should lean toward fostering creativity by, among other things, encouraging students to take
sensible risks and to act independently, or by advocating for flexible thinking and promoting self-confidence
(Gajda et al., 2017). A responsive lecturing style, characterized by supportive and encouraging behaviors, is
a crucial element of the classroom environment that lends itself to creativity (Torrance & Myers, 1970).
Consider that students often underestimate their own creative ability (Beghetto et al., 2011); without respon-
siveness in the classroom, students may grow “afraid to take risks, afraid to explore new ideas, and afraid to
fail” (Kawenski, 1991, p. 263).

Lecturers may directly and positively signal to students that their creative attributes, behaviors, and
efforts are acceptable. Lecturers may also indirectly influence students by creating a supportive social envi-
ronment in which instructors lead by example through both classroom rhetoric and action (Soh, 2017).
Indeed, a responsive teaching style promotes student confidence as it encourages risk-taking in the process
of sharing perspectives and ideas in the classroom (Gajda et al., 2017). Yet, in classrooms where creative
ideas and expressions are killed softly (Beghetto, 2013), student confidence, self-efficacy, and motivation suf-
fer in the process. It then becomes difficult to develop and sustain students’ creative behaviors. While cogni-
tive aspects of creativity like creative thinking skills, intelligence, and knowledge remain relatively stable over
the student learning process, the emergence and sustainability of creativity in the classroom largely depends
on the extent to which students are or can be motivated to acknowledge, apply, and eventually develop
existing talent toward creative achievement. In other words, lecturer responsiveness—the presence or
absence thereof—can be linked to motivational aspects of creativity.

Considering social environmental factors, namely parental and lecturer responsiveness, are crucial to the
creative development of the individual, we hypothesize that environmental responsiveness, or the degree of
parental and lecturer responsiveness imbued, will have a positive relationship with both motivational factors
of creativity and creative achievement itself.

Hypothesis 1: Environmental responsiveness—parental responsiveness (1a) and lecturer responsiveness
(1b)—has a positive relationship with motivational factors

Hypothesis 2: Environmental responsiveness—parental responsiveness (2a) and lecturer responsiveness
(2b)—has a positive relationship with creative achievement
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MOTIVATIONAL FACTORS: CREATIVITY MOTIVATION; CREATIVE CONFIDENCE; GROWTH-
MINDSET

According to theories derived from empirical studies, our understanding of the motivational aspects of
creativity diverge. On the one hand, motivational theory attempts to provide both a personal and a contex-
tual explanation as to why individuals appear or do not appear to behave creatively through dominant theo-
ries of self-determination, intrinsic, and extrinsic motivation (for a review see Hennessey, 2010). And on the
other, as summarized by Karwowski and Kaufman (2017), motivational self-belief theory refers to the creative
personal identity, self-concept, and associated mindsets. In our study, we incorporate representative motiva-
tional factors from both afore-mentioned aspects. Specifically, we consider the motivational self-belief theory
as falling on the spectrum of motivational factors because it functions as motivators in the process of cre-
ative activities. As informed by the Creative Behavior as Agentic Action (CBAA) model (Karwowski &
Beghetto, 2019), creative potential alone does not yield creative achievements. Rather, it is necessary to con-
vert creative potential into creative behavior through the function of creative self-beliefs. Moreover, core
agentic aspects about the creative self such as creative confidence and creative mindset have the potential to
influence people’s actions, strategies, and decisions regarding creativity (Karwowski & Beghetto, 2019).
Without crucial motivational sources like “value” (as an example from Karwowski & Beghetto, 2019), cre-
ative potential and self-confidence do not necessarily translate into creative activity or accomplishment (Kar-
wowski & Beghetto, 2019). In this sense, different aspects of creative beliefs do more than work in
conjunction with each other in shaping agentic action (Karwowski, Lebuda, et al., 2019); they also require
the consolidation of vital motivational sources like value, high-quality experience, and instrumental purpose
(Zhang et al., 2018). On their own, motivational sources and self-belief conditionally influence creative
behavior. Together, they lead to creative behaviors and contribute to creative outcomes. In the present
study, we rely on creative confidence and growth-mindset where creative self-beliefs are concerned, and we
employ the concept of creativity motivation as a stand-in for motivational sources.

Creativity motivation
The field of creativity studies provides ample evidence for the motivational sources behind creative

behavioral dispositions (for a review, see Hennessey, 2010). While most theories focus on explaining why
creative behaviors emerge, there is a lack of insight clarifying what creative behaviors are referenced when
we talk about creativity. The concept of creativity and emergence of creative behavior is so broad and
loosely defined that it would appear the terms act as placeholders for arbitrary behavioral terms (Zhang
et al., 2018). Given that creative processes are complex, dynamic, and comprised of different stages (Lubart,
2001), the act of creating (such as the act of painting and writing) is only one of the many behaviors
embedded in the execution of creative activity. If we can clarify creative behaviors, we can better understand
significant motivational sources that contribute to said behaviors. In fact, Zhang and colleagues (2018) were
able to illustrate the creativity motivation concept wherein the motivational sources before, during, and after
creating come together. More specifically, according to the two-dimensional creativity motivation structure,
creativity motivation joins several identifiable and crucial actions that are, arguably, closely related to cre-
ative behavior with the motivational reasons underlying those actions. Dimensions of creative behavior refer
to the disposition of learning, doing, and accomplishing new things. Motivational sources are defined by
high-quality experiences, instrumental purpose, and value. Thus, creativity motivation is the tendency to
perform creativity-related behaviors—that is, to do, to learn, and to accomplish new things—as a result of
high-quality experience, instrumental purpose, and value (Zhang et al., 2018). Although these two dimen-
sions are far from exhaustive, they represent real-life creative behaviors and motivational sources. Here, the
creativity motivation concept is particularly applicable to this study because the creative self-beliefs works in
conjunction with motivational sources in the agentic action model. Compare to other motivational theories,
the concept of creativity motivation can be combined with other motivational aspects of creativity-related
behaviors. Finally, given that creativity motivation was the first motivational scale supported by a large
cross-cultural study (Zhang et al., 2018), it makes for a more than adequate substitute for the motivational
theory of creativity.

Creative confidence
Creative confidence has roots in self-efficacy theory (Bandura, 1999, 2012) and refers to personal beliefs

about one’s ability to think or act creatively (Karwowski & Beghetto, 2019; Karwowski, Han, et al., 2019;
Karwowski, Lebuda, et al., 2019). Although self-efficacy is closer related to the perceived confidence in the
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creative performance of a given task, in a specific context, and at a particular level (Beghetto et al., 2011),
creative confidence tends to be more stable and refers to the general holistic cognitive and affective judg-
ments of one’s creative ability (Karwowski, Han, et al., 2019).

Existing research indicates that creative confidence may have motivational functions and may play a cru-
cial role in transforming creative potential into creative activity (Karwowski, Han, et al., 2019). For instance,
creative self-efficacy, as a kind of creative confidence beliefs, was found positively associated with numerous
motivational factors (Farmer & Tierney, 2017), such as intrinsic motivation (Choi, 2004; Malik et al., 2015;
Zhou et al., 2012), mastery orientation (Beghetto, 2006; Bui & Baruch, 2012; Gong et al., 2009; Li & Wu,
2011), performance orientation (Beghetto, 2006), and task interests (Beghetto, 2009). In addition, given that
creative confidence comes from the social environment via Bandura’s efficacy-building process and is con-
tingent upon social cues (Farmer & Tierney, 2017), an ever growing number of studies now examine the
influence of social environmental factors to explain the emergence of creative confidence. Prior studies have
shown that supportive and responsive environments including teacher support in a classroom context
(Beghetto, 2006, 2009), or leadership support in a working context (Bui & Baruch, 2012; Choi, 2004; Chong
& Ma, 2010; Hon & Chan, 2013; Mathisen & Einarsen, 2004; Shin & Zhou, 2007; Tierney & Farmer, 2004),
may act as antecedents of creative confidence. Individuals in a supportive environment are more likely to
gain creative confidence and thus are encouraged and motivated to act on creative behaviors that lead to
creative achievements. In other words, there is ample evidence supporting the mediating role of creative
self-efficacy between environmental factors and creative outcomes (for a review see Farmer & Tierney, 2017;
or Tang et al., 2017). As a result, this study attempts to understand creative confidence’s mediating role in
environmental responsiveness and creative achievement through a close examination of the relationship
between creative confidence, creative behavior, motivational, and environmental factors.

Creative growth-mindset
The creative mindset refers to individual beliefs concerning the nature of creativity itself, and whether

creativity is fixed, incremental (Karwowski, 2014), or both (Karwowski, Lebuda, et al., 2019). Generally
speaking, individuals that perceive creativity as a skill that can be developed hold a growth-mindset, whereas
individuals that believe creativity is innate and difficult to change hold a fixed-mindset (Karwowski, Roys-
ton, et al., 2019).

From a personal approach, individuals may hold four different types of mindset configurations, that is,
high fixed-high growth, high fixed-low growth, low fixed-high growth, low fixed-low growth (Karwowski,
Royston, et al., 2019). From a variable approach, comparing the relative consequence of growth-mindset or
fixed-mindset, previous studies showed a consistent and positive relationship between growth-mindset and
vital elements of creativity including creative self-efficacy (Hass et al., 2016; Pretz & Nelson, 2017), creative
confidence (Hass et al., 2016; Karwowski, 2014; O’Connor et al., 2013; Puente-D�ıaz & Cavazos-Arroyo,
2017), and creative personal identity (Pretz & Nelson, 2017), as well as numerous creative outcomes as per-
formance and behaviors (O’Connor et al., 2013; Puente-D�ıaz & Cavazos-Arroyo, 2017).

Previous studies devoted to the growth-mindset of intelligence discovered that incremental theorists
could predict whether students lost or maintained levels of intrinsic motivation over the course of a single
academic year (Haimovitz et al., 2011). In the case of creativity, researchers also found that the growth-
mindset of creativity can serve as a motivator for individuals. For example, Puente-D�ıaz and Cavazos-Arroyo
(2017) showed that a creative growth-mindset was associated with goal attainment and satisfaction.
O’Connor and colleagues (2013) demonstrated that malleable beliefs regarding creativity influence effort and
engagement in creative tasks and in the development of creative skill. Hence, creative mindset has the poten-
tial to provoke creative behavior because it facilitates persistence in the face of creative failure. Persons with
a creative growth-mindset likely keep a relatively high motivational disposition because they believe that
they can improve their creative ability with time and effort (Karwowski, 2014; Puente-D�ıaz & Cavazos-
Arroyo, 2017). In the context of the current study, therefore, the creative mindset, particularly the growth-
mindset, is included in the motivational aspects of creative achievement. The study also considers that cre-
ative mindset may be the connection between environmental responsiveness and creative achievement.

Thus, the creative mindset, specifically the growth-mindset, will be included in the motivational aspects
and potentially link environmental responsiveness and creative achievement.

Bearing in mind the three crucial motivational factors to creative outcomes: creativity motivation, cre-
ative confidence and growth-mindset, we hypothesized that:

5

Journal of Creative Behavior



Hypothesis 3: Motivational factors have a positive relationship with creative achievement

As mentioned earlier, motivational factors of creativity do not arise from a vacuum. To a certain degree,
a person’s motivation and motivational beliefs are shaped by the social environment. Previous studies have
tested the mechanisms that explain how a supportive social environment may contribute to creative behav-
iors by influencing personal motivational aspects. Some of these studies have confirmed the mediating role
of motivational aspects like self-efficacy (for a review see Tang et al., 2017) and intrinsic motivation (Para-
mitha & Indarti, 2014; Shin & Zhou, 2003). For example, Paramitha and Indarti (2014) tested the influence
that work (support from supervisors and co-workers) and non-work environmental support (support from
family) have on employee creativity. Result showed that intrinsic motivation partially mediates the relation-
ship between employee creativity and work support. Shin and Zhou (2003) found that intrinsic motivation
mediated the significance of the interaction of transformational leadership and conservation, and partially
mediated the contribution of transformational leadership to creativity. Although motivation and motiva-
tional beliefs are assumed to function jointly to drive creative behaviors, from a cross-cultural perspective,
studies have yet to juxtapose the relationship between environmental factors and creative behaviors with
these motivational aspects. The present study takes the latter into account; we tested the mediation role of
motivational factors on environmental responsiveness and made the following hypothesis:

Hypothesis 4: Motivational factors mediate the relationship between environmental responsiveness—
parental responsiveness (4a) and lecturer responsiveness (4b)—and creative achievement

Since creativity is embedded in a socio-culture context (Glǎveanu, 2010), we will examine these hypothe-
ses internationally, as the mechanisms that underly creativity may differ relative to cultural context. By
ensuring the construct comparability across cultural groups—it is possible to perform rigorous tests of mea-
surement invariance in different cultural or ethnic groups (Chen, 2008)—this study can provide insights
concerning the similarities and differences inherent in both the relationships described in our hypotheses
and in the theoretical models of different country contexts.

METHOD
PARTICIPANTS

Participants of this study were college students across a total of eight geographically diverse countries in
Asia, Europe, and South America: Argentina (N = 400), Austria (N = 981), Chile (N = 411), China
(N = 489), Kosovo (N = 379), Russia (N = 398), Saudi Arabia (N = 377), and Turkey (N = 373); the total
number of participants is 38081. These eight countries were also representative of diverse cultural indicators
related to creativity (Tang et al., 2016; Yuan & Zhou, 2015) such as individualism (e.g., Austria and China
are examples of countries with high individualism and low individualism, respectively) and power distance
(e.g., Saudi Arabia and Austria are examples of countries with a high power distance and a low power dis-
tance, respectively). We used convenience samples of participants from each country. Almost all participants
were enrolled in an education major, with only participants in Argentina enrolled in a psychology major.

The birth years recorded for the original sample fall within the 1954 to 2001 range. In order to keep the
sample ages as homogeneous as possible, we only selected participants born between 1990 and 2000 as the
representative college student sample, thereby restricting the age range from 17 to 27 years at the point of
study. In addition, by performing a data cleanse before the actual data analysis took place, we corrected for
data error (e.g., unreasonable data input outside of the Likert scale range), missing data (e.g., a greater than
25% discrepancy; missing data appears in a non-random fashion, such as an overlooked row in a series of
questions), and disengaged responses (e.g., response uniformity for more than 90% of all items).

After the data cleanse, we excluded 419 participants from the country pool. As a result, there were 3389
remaining participants. The final sample had an age range of 17 to 27, with a mean age of 21.16 years
(SD = 1.91 years). Males comprised 24.90% of the sample; females 74.90% of the sample, with 0.30% of the
sample electing to withhold gender information. Participants’ country-specific, demographic information,
including gender, age, and semester enrollment details, is captured in Table 1. With the exception of Saudi
Arabia which provided mostly male participants, seven of the eight countries involved in this study provided
a mostly female student sample that had been enrolled in school for less than four semesters. Saudi Arabian
participants were mostly male students enrolled between the 4th and 7th semesters.

1 A previous study was conducted to test the validity of one scale, that is, the Creativity Motivation Scale (CMS). Citation: Zhang
et al. (2018). The remaining data were not used in any other publication.
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MEASURES
All of the items from the following mentioned questionnaires: creativity motivation, creative confidence,

creative growth-mindset, parental responsiveness, and lecturer responsiveness—were constructed as six-
point, Likert-type responses (1 = strongly disagree; 2 = disagree; 3 = slightly disagree; 4 = slightly agree;
5 = agree; 6 = strongly agree). Participants were asked to read each statement on the scale and mark how
strongly they agreed or disagreed with those statements.

The original questionnaires were in English. For this study, a back-translation was conducted to create
versions in each country’s native language (Argentina: Spanish; Austria: German; Chile: Spanish; China:
Mandarin; Kosovo: Albanian; Russia: Russian; Saudi Arabia: Arabic; Turkey: Turkish). Bilingual individuals
hailing from the participating countries translated the English-language scales into the appropriate vernacu-
lar. A different set of bilingual individuals that had not been privy to the original scales translated these
seven versions back into English. To obtain the version of the questionnaires ultimately used in this study,
disagreements were resolved through discussion.

Creative achievement
Creative achievement was assessed by the Biographical Inventory of Creative Behaviors (BICB), developed

by Batey (2007). The BICB scale features 34 items; each item is an everyday, creative activity across a broad
range of domains including coaching, leadership, and writing. Participants were required to indicate whether
they had been involved in these activities over the past 12 months via a forced-choice, yes/no response format
yielding a binary 1/0 score for each item. The total score of the BICB was obtained by adding the score of each
item. The introductory question read as follows: “Which of the following acts have you undertaken in the past
12 months?” Sample items included: “wrote a short story,” “wrote a novel,” “organized an event,” “made a
collage,” and so on and so forth. Among the eight countries in this study, the BICB’s Cronbach’s alpha ranked
from sufficient to adequate, ranging from 0.76 in Russia to 0.83 in Saudi Arabia and Turkey.

Creativity motivation
The Creativity Motivation Scale (CMS) is a nine-item self-report questionnaire developed by Zhang

et al., (2018). Each item was developed as a combination of three types of motivational sources: high-quality
experience, value, and instrumental purpose, as well as three types of creativity-related behaviors: to do, to
learn, and to accomplish new things. For instance, an item categorized as both a high-quality experience and
as an attempt to learn new things would be: “I experience pleasure when I discover new things that I have
never seen before.” The combination of value and to accomplish new things would yield the following item:
“It’s important to do things in my own original way.” A detailed description of nine items of CMS can be

TABLE 1. Participants in Participating Countries

Country N
Gender (%) Age Enrolled Semester (%)

Male Female range M SD 1st 2nd 3rd 4th 5th 6th 7th ≥8th

Argentina 291 8.9 91.1 19–
27

22.85 2.25 36.6 23.4 21.3 11.0 4.8 1.4 0.3 1.0

Austria 851 26.6 73.4 18–
27

21.13 1.84 95.3 0.4 2.5 0.1 0.8 - 0.8 0.1

Chile 382 22.1 77.9 19–
27

21.69 1.91 3.6 42.5 1.8 35.0 1.0 5.6 1.5 9.0

China 461 10.6 89.4 18–
25

19.80 1.01 75.6 0.9 23.5 - - - - -

Kosovo 381 18.5 81.5 18–
27

20.51 1.34 29.7 1.0 63.5 0.5 5.2 - - -

Russia 375 18.5 81.5 17–
25

19.18 1.37 28.2 10.6 33.3 6.2 14.9 1.9 4.6 0.3

Saudi
Arabia

274 75.5 24.5 18–
26

21.53 1.55 3.0 7.7 8.9 17.7 11.4 24.0 26.9 0.4

Turkey 374 73.2 26.8 18–
27

20.46 1.52 60.4 0.3 14.4 - 13.1 - 11.8 -
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found in the Appendix 1. Among the countries in this study, the CMS’s Cronbach’s alpha values were suffi-
cient to adequate, ranging from 0.70 in Austria to 0.88 in Turkey.

Creative growth-mindset
There are two ways to measure an individual’s growth-mindset that are either informed by self-theory or by

a general theory, regarding creativity or intelligence. The self-theory explores whether the individual believes
that he or she has power over his or her own abilities. The latter, or general theory, is concerned with whether
that ability can be changed at all. The juxtaposition of the self-theory and the general theory, take intelligence
as an example, suggests that self-theory (e.g., “I believe I can always substantially improve on my intelligence”),
rather than the general construct (e.g., “You can always substantially change how intelligent you are”), is a bet-
ter predictor of achievement, motivation, etc (Castella & Byrne, 2015). Similarly to how we measure intelli-
gence, self-theory “endors[es] incremental beliefs more or less depending on whether [individuals] are
appraising their own abilities” (Castella & Byrne, 2015, p. 246). As a result, instead of using items from Kar-
wowskis’s (2014) creativity mindset in this study—items that are presented in general terms (e.g. “Everyone
can create something great at some point if he or she is given appropriate conditions”), we adapted four intelli-
gence mindset items from Castella and Byrnes’ (2015) instrument and changed the keyword “intelligence” to
“creativity.” The four modified items read as follows: “I believe I have the ability to change my basic creativity
level considerably over time,” “Regardless of my current creativity level, I think I have the capacity to change it
quite a bit,” “I believe I can always substantially improve my creativity,” and “With enough time and effort, I
think I could significantly improve my creativity level.” Among the countries in this study, the creative growth-
mindset’s Cronbach’s alpha values were sufficient, ranging from 0.62 in Russia to 0.88 in Chile.

Creative confidence
The creative confidence scale is comprised of 12 items from Phelan and Young’s (2003) work based on

the self-efficacy theory. Previous studies confirmed its reliability and construct validity, which indicated a
one factor structure for the 12 items (Phelan & Young, 2003). Two example items are as follows: “I feel con-
fident in my ability to solve problems,” “I feel confident in my ability to get my ideas implemented.”
Among the countries in this study, the Cronbach’s alpha values of the creative confidence scale were suffi-
cient to good, ranging from 0.78 in Kosovo to 0.90 in Chile.

Parental responsiveness
We used five parental responsiveness items from Vargas (2010), including two reversed items: “My most

influential parent doesn’t really like me to tell them my trouble,” and “My most influential parent hardly
ever praises me for doing well,” and three progressive items: “My most influential parent spends time just
talking to me,” “My most influential parent and I do things together that are fun,” and “I can count on my
most influential parent to help me out if I have a problem.” The Cronbach’s alpha of the parental respon-
siveness scale in Turkey was low (0.01); in Kosovo, it was 0.56 and insufficient. After removing one prob-
lematic item from the scale in Kosovo, this scale’s Cronbach’s alpha was improved to 0.60. In the other six
countries, the parental responsiveness scale’s Cronbach’s alpha values were sufficient, ranging from 0.63 in
China to 0.77 in Austria.

Lecturer responsiveness
We adapted teaching style scale from Chang’s (2010), originally applied to junior high school students,

and selected items representative of responsiveness. We selected five items from high-responsiveness sub-
scales that indicated the extent to which lectures react to student needs positively with support and warmth
(showing care): “My lecturers comfort me when I do not perform well,” “My lecturers compliment me on
my good manners,” “My lecturers truly care about me,” “My lecturers talk to me about my daily life beyond
class time,” “My lecturers join me to participate in extracurricular activities, such as playing basketball.” In
this study, the lecturer responsiveness scale’s Cronbach’s alpha values were sufficient, ranging from 0.62 in
Saudi Arabia to 0.83 in Chile.

DATA ANALYTIC STRATEGY
Overview of variable characteristics

Among the tested variables, only gender was categorical (1 = female; 2 = male); all other variables were
numerical variables that include age, creative achievement, creative confidence, creative growth-mindset,
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creativity motivation, parental responsiveness, and lecturer supportiveness. We reached new, item-specific
values by measuring creative achievement as the sum of “yes” items; the raw sum score ranged from 0 to
34, given that each “yes” counted for 1 point. Data regarding creativity motivation, creative confidence, cre-
ative growth-mindset, parental responsiveness, and lecturer responsiveness were measured using the mean of
the sub-items’ raw sum scores. The motivational factor was the latent variable of creativity motivation, cre-
ative confidence, and creative growth-mindset.

Before structural equation modeling (SEM)
Scale’s reliability

Test scale quality associated with each participating country was necessary because model construction is
meaningful only if the quality of each country’s specific scale is good. We first examined the Cronbach’s
alpha of each scale in each country. For multivariate assumptions and next steps in data analyses, we
expressly used country-specific data with an acceptable degree of reliability.

Multivariate assumptions (or linearity)
We tested the non-linearity of the independent variables (creative confidence, creative growth-mindset,

and creativity motivation, parent responsiveness, lecture responsiveness) where tolerance should be below
0.2, and VIF (variance influence factor) should be below 5 (Menard, 2002).

SEM and multiple-group SEM (MGSEM) estimation procedure
Overview of the theoretical model

Our hypothesized SEM is captured in Figure 2. Figure 2 is a categorically and partially latent structural
regression model because one of the variables—motivational factors—is a latent variable, whereas other vari-
ables are observed variables. Therefore, the full structural equation model is composed of the measurement
model and the structural model. In the measurement model part, motivational factors are the latent variable
of three measured variables: creative confidence, creativity motivation, and growth-mindset. In the structural
model, we hypothesize that parental responsiveness and lecturer responsiveness are related to creative
achievement directly and indirectly through motivational factors. Gender and age were controlled variables
in our model.

Model estimation procedure
The procedure of model estimation followed three consecutive steps: testing SEM model fit of the theo-

retical model in each country; among the countries producing good model fit indices, conducting multiple-
group SEM (MGSEM); if the measurement invariance was established in the MGSEM step, then estimating
parameters of SEM model in each country.

The first step listed involves an evaluation of the model fit of the theoretical model in each separate
country. Following the one-step procedure2, both the measurement and structure parts were estimated
simultaneously (Hayduk, 1996). The second step—MGSEM—was performed to ensure that the measures
are comparable across country groups, which is particularly crucial for cross-cultural studies (for a review
see Chen, 2008). This can be achieved by conducting measurement invariance tests at different restraint
levels. Measurement invariance (equivalence) concerns whether scores from the operationalization of a con-
struct have the same meaning under different conditions (Kline, 2016). Compared to the most commonly
used multi-group confirmatory factor analysis, which focuses on measurement model across samples,
MGSEM additionally incorporates structural modeling (B€uchi, 2016).

To illustrate, we first established the baseline model by combining different country groups and allowing
the factor loadings to be freely estimated across multiple groups. Then, the measurement invariance test
could be performed from the bottom-up approach: starting from the least constrained model and then pro-
ceed by introducing more constrains to the model (van der Veld & Saris, 2011). The least restrictive level of

2 As comparing different model estimation approaches is beyond the scope of the current study, a full explication of relative mer-
its of various approaches was not provided (for a review, please see Hayduk & Glaser, 2000). Here, we followed the one-step
approach because our main purpose is to test the overall fitness of the model, in which the estimation of measurement model
and structural model are not independent from each other. This means that the association between latent variable (e.g., moti-
vational factors) and its indicators (i.e., creative confidence; creativity motivation; and growth-mindset) also depend on the nat-
ure of the structural effects, which may vary in different country sample (Hayduk, 1996, Chapter 2). Considering our sample is
consisted of multi-cultural groups, we followed the one-step approach in the current study.
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measurement invariance is configural invariance, which tests whether similar—but not identical—factors are
measured across groups (Chen, 2008; Widaman & Reise, 1997). The current study is concerned with
whether motivational factors, as a latent factor, are measured by the same constructs of creativity motiva-
tion, creative confidence, and creative growth-mindset across different country groups. Configural invariance
is imperative here because it allows the exploration of the basic structure of the measurement model cross-
nationality (B€uchi, 2016). If the measurement models are ensured to have similar patterns across groups,
the next restriction level is metric invariance. It concerns whether the unstandardized factor loadings of each
indicator are equal across groups (Kline, 2016). If the equal factor loading examination is supported across
groups, then we can conclude that the constructs of motivational factors are manifested the same way in
each country group. As the research questions in the current study mainly focus on the structural relation-
ship between factors, it was necessary that the metric invariance is supported. Only so, researchers can attri-
bute the potential difference in the model parameters of structural coefficients (in the next data analysis
step) to the theoretical interests, rather than the measurement structural non-equivalency (Koufteros & Mar-
coulides, 2006). In addition to factor loadings, further restriction can be added such as factor variances and
covariances. The highest restriction level is scalar equivalence, which requires the item intercepts to be equal
across groups. It tests whether the means of the latent construct (i.e., factor means of motivational factors)
are equivalent across countries. Since our research questions did not approach the country-mean level, the
scalar invariance is not necessary. A full description of the measurement invariance test can be found in van
de Vijver (2011).

After establishing the measurement equivalence at least at a partial metric invariance (i.e., factor loadings
are equivalent), we could make meaningful comparison across countries. Finally, the last step was to esti-
mate the SEM parameters (direct and indirect effects3) in each country group and compare predictive rela-
tionships among investigated variables across those country groups.

Moreover, because of the abnormal distribution of data (Byrne, 2012), all models including SEM and
MGSEM were derived using the robust maximum likelihood estimator or MLM (specifically, maximum like-
lihood estimation with robust standard errors and a Satorra-Bentler scaled test statistic) (Oberski, 2015).
Missing values were accounted for using listwise deletion. The model fit was examined using widely used
practical indices, including the root mean square error of approximation (RMSEA), the comparative fit
index (CFI), Tucker–Lewis index (TLI), and the standardized root mean square residual (SRMR). Based on
Per Hu and Bentlers’ (1999) as well as MacCallum, Brownes, and Sugawaras’ (1996) work, we defined an
acceptable model fit through the following criteria: RMSEA ≤ 0.90, SRMR ≤ 0.08, CFI ≥ 0.90, and
TLI ≥ 0.90.

FIGURE 2. Theoretical model.

3 Considering that “direct effect” and “indirect effect” are widely used statistical terms in SEM literatures, in the current article,
we employed them when we report the results. Here, they are synonymous with “direct relationship” and “indirect relation-
ship”, which do not necessarily imply causality between variables as effect might indicate.
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We used SPSS software to estimate basic statistics like computing new variables and calculating the Pear-
son correlation and Cronbach’s alpha. We used R package lavaan (Rosseel, 2012) to perform SEM and
MGSEM.

RESULTS
INTERNAL CONSISTENCY RELIABILITIES ACROSS SAMPLES OF EIGHT COUNTRIES

Scales’ Cronbach’s alpha in Argentina, Austria, Chile, China, Russia, and Saudi Arabia was above 0.6
across the board and could therefore be used for subsequent data analysis (Table 2). Because of the reversed
item, “My most influential parent hardly ever praises me for doing well,” in Kosovo, the parental responsive-
ness scale Cronbach’s alpha was 0.56. After removing the item, this scale’s Cronbach’s alpha was improved
to 0.60 and could be accounted for in the following data analyses process. As a result, the variable associated
with parental responsiveness data in Kosovo was computed as the mean score of the remaining four items,
instead of the original five items. Moreover, due to the low Cronbach’s alpha of one scale (parental respon-
siveness) and failing to improve it by detecting and deleting any problematic items, the data from Turkey
were excluded from the SEM data analysis process. In other words, the final SEM data analysis included
data from seven, rather than eight, countries: Argentina, Austria, Chile, China, Kosovo, Russia, and Saudi
Arabia.

CORRELATION AMONG TESTED VARIABLES IN SEVEN COUNTRIES
A correlation table with means and standard deviations across seven countries is shown in the supple-

mentary file (Table S1.1 to Table S1.7).
Overall, creativity motivation, creative confidence, and creative growth-mindset were significantly posi-

tively correlated to creative achievement (r ranged from 0.05, p ≥ .05 to 0.27, p < .01). The positive medium
correlations among each two indicators imply discriminant validity, as well as an underlying, and general
motivational factor (r ranged from 0.31, p < .01 to 0.77, p < .01). Parental responsiveness and lecturer
responsiveness were positively correlated to creativity motivation, creative confidence, and creative growth-
mindset (r ranged from 0.00, p ≥ .05 to 0.43, p < .01).

Age and gender as controlled variables were generally not significantly related to creative achievement in
most countries. However, in Austria, age was negatively correlated to both creative achievement (r = �0.11,
p < .01) and gender (r = �0.10, p < .01). In China, age was negatively correlated to creative achievement (r
= �0.10, p < .05). In Kosovo, age was positively correlated to creative achievement (r = 0.16, p < .01).

In summary, these correlations supported the theoretical prediction of the positive relationship between
environmental responsiveness, motivational factors and creative achievement in these countries.

EVALUATION OF THE HYPOTHESIZED STRUCTURAL MODEL FIT IN EACH COUNTRY
Indices of model fit across participating countries are listed in Table 3. The result indicates that the

hypothesized model appeared to be a good fit according to the observed data from seven country samples
since all fit indices fell within the recommended range. Standardized and differentiated or unstandardized
parameter estimates, variance, and standardized estimates for measurement error (proportions of unex-
plained variance) across the seven countries are listed as a supplementary file (Table S2).

TABLE 2. Internal Consistency Reliabilities (Cronbach’s a) Across Samples of Nine Countries

Country CreAch CreMo CreGro CreCon ParRes LecRes

Argentina 0.81 0.73 0.74 0.82 0.70 0.70
Austria 0.77 0.70 0.86 0.81 0.77 0.77
Chile 0.82 0.85 0.88 0.90 0.76 0.83
China 0.82 0.79 0.82 0.87 0.63 0.80
Kosovo 0.79 0.78 0.65 0.78 0.56 0.70
Russia 0.76 0.80 0.62 0.86 0.75 0.79
Saudi Arabia 0.83 0.78 0.76 0.87 0.64 0.62
Turkey 0.83 0.88 0.83 0.89 0.01 0.78

Note. CreAch, creative achievement; CreMo, creativity motivation; CreCon, creative confidence; CreGro,
growth-mindset; ParRes, parental responsiveness; LecRes, lecturer responsiveness
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Multiple-group SEM results
MGSEM results are shown as a supplementary file (Table S3) to better understand whether the measure-

ment model of motivational factors was equivalent across the seven country samples. According to the good
model fit indices of model B (CFI), and in accordance to the DCFI limits within 0.01 (Sass, 2011), model B
with constrained factor loadings did not fare significantly worse relative to the model without constraints.
This indicates that the measurement model of motivational factors was equivalent across the seven country
samples at the construct level, facilitating a meaningful comparison of other result indices in the structural
model.

Moreover, model C, which constrains factor variances, was significantly worse than model B. This indi-
cates that factor variances are not equivalent across country groups. As the less restrict invariance test (i.e.,
factor loading and variances equivalence) was not fulfilled, more restricted invariance tests (i.e., factor load-
ing, variances and covariances equivalence) were not performed, nor were there testing performed for the
most restricted scalar invariance. In summary, the MGSEM established the partial matric invariance of the
measurement model, allowing for the meaningful comparison of the relationships in the structural model
across countries. As the scalar invariance was not supported, the factor means difference of the latent moti-
vational factors could not be compared across countries.

SEM estimation results in seven countries
Measurement model

We used the measurement model to characterize the pattern of observed variables, that is, creativity
motivation, creative confidence, creative growth-mindset, for the latent construct of motivational factors in
the hypothesized model. We can see from Figure 3, the covariances of three observed variables were signifi-
cant in all seven countries.Overall, the unstandardized factor loadings ranged from 0.36 (p < .001) (creativity
motivation variable in Austrian sample) to 0.75 (p < .001) (growth-mindset variable in Chile sample). The
relative value of factor loadings was nation-specific. This indicates a different composition of motivational
factors in different countries. In most countries, including Argentina, Austria, China, Chile, the factor load-
ing of growth-mindset was the largest, followed by creative confidence and creativity motivation. In Kosovo
specifically, creativity motivation’s factor loading was the largest, followed by growth-mindset, then confi-
dence. In Russia, creative confidence was the largest, followed by creative confidence, and then growth-
mindset.

Structural model
Estimates for the structural model in each country are presented in Figure 3. The dashed lines depict the

direct effects that are not significant. The summary of the direct effects of environmental—parental and lec-
turer—responsiveness on creative achievement, as well as the indirect effects mediated by motivational fac-
tors are listed in the supplementary file (Table S2).

Mediation effect
As shown in the supplementary file (Table S2), the hypothesized mediation effect of motivational factors

between parental responsiveness and creative achievement was statistically significant in Argentina, Austria,

TABLE 3. SEM model fit indices across samples in seven countries

Country df v2 v2/df CFI TLI RMSEA SRMR

Argentina 12 9.48 0.79 1.00 1.01 0.000 0.028
Austria 12 42.65 3.55 0.95 0.90 0.056 0.030
Chile 12 25.03 2.08 0.98 0.96 0.053 0.026
China 12 18.00 1.50 0.99 0.98 0.035 0.036
Kosovo 12 24.28 2.02 0.96 0.93 0.058 0.037
Russia 12 27.96 2.33 0.97 0.95 0.062 0.027
Saudi Arabia 12 19.41 1.61 0.98 0.96 0.051 0.031

Notes: RMSEA = the root mean square error of approximation; SRMR = the standardized root mean square
residual; CFI = the comparative fit index; TLI = Tucker–Lewis index.
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China, Russia, with an unstandardized path coefficient of 0.48 (p < .01), 0.37 (p < .001), 0.17 (p < .05), and
0.75 (p < .001), respectively. Moreover, as direct effects of parental responsiveness on creative achievement
were not entirely significant in four countries, these results supported the hypothesis that the relationship
between parental responsiveness and creative achievement was completely mediated through motivational
factors in Argentina, Austria, China, and Russia, even if the total effects were not significant. Nonetheless,
these effects were not significant in Chile, Kosovo, and Saudi Arabia. In Chile, the negative direct effect and
total effect of parental responsiveness on creative achievement were significant. In Kosovo and Saudi Arabia,
the direct, indirect, and total effects of parental responsiveness on creative achievement were insignificant.

In the case of lecturer responsiveness, the mediation effect of motivational factors was statistically signifi-
cant in Argentina, China, and Russia, with an unstandardized path coefficient of 0.35 (p < .05), 0.29 (p <
.01), and 0.77 (p < .001), respectively. Moreover, as was the case with parental responsiveness, the direct
associations between lecturer responsiveness and creative achievement were insignificant across Argentina,

FIGURE 3. SEM results.
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China, and Russia. These results supported the hypothesis that the relationship between lecturer responsive-
ness and creative achievement was completely mediated through motivational factors in the three countries
(Argentina, China, Russia), with significant total effects. The latter observation did not apply to Austria,
Chile, Kosovo, and Saudi Arabia. In Chile, the direct positive effect and total effect were significant. In Aus-
tria, only the total effect was significant. In Kosovo and Saudi Arabia, direct, indirect, and total effects were
insignificant.

Controlled variables
As shown in Figure 3, in Argentina and Austria, age had a significant negative association with creative

achievement, with a coefficient of �0.27 (p < .01) and �0.30 (p < .01), respectively. In Kosovo, age had a
significant positive association with creative achievement with a coefficient of 0.53 (p < .05). In the other
four countries, age did not show significant association with creative achievement. Moreover, across the
seven countries that underwent data analyses, gender was not significantly related to creative achievement.

In conclusion, Table 4 gives an overview of this study’s hypotheses relative to participating country.

DISCUSSION
From a large-scale cross-cultural perspective, the present study examined how environmental responsive-

ness and motivational factors are jointly related to college students’ creative achievement. Structural equa-
tion modeling (SEM) and multiple-group SEM (MGSEM) methods enabled us to properly analyze
measurement quality and equivalence among participating countries, which resulted in a relatively unbiased
comparison of the results. In the following section, we will discuss the results regarding the proposed
hypotheses in the seven participating countries.

THE POSITIVE RELATIONSHIP BETWEEN ENVIRONMENTAL RESPONSIVENESS AND
MOTIVATIONAL FACTORS (HYPOTHESIS 1A AND 1B)

Overall, aligned with previous theories and empirical studies indicating the motivating function of sup-
portive social environments (Amabile, 1990; Amabile & Pillemer, 2012; Csikszentmihalyi & Wolfe, 2014),
the results painted a generally positive picture of the association between environmental responsiveness and
motivational factors. Perhaps most notably, and in support of hypothesis 1a, we were able to spot a positive,
direct relationship between parental responsiveness and motivational factors across the countries featured in
this study. Regardless of country of origin, this finding underscored the potential crucial role that parental

TABLE 4. Hypotheses supported or not supported in seven countries

Hypothesis Supported Country Unsupported Country

1a. Parental responsiveness has a positive
relationship with motivational factors.

Argentina, Austria, Chile,
China, Kosovo, Russia,
Saudi Arabia

/

1b. Lecturer responsiveness has a positive
relationship with motivational factors.

Argentina, China, Russia,
Saudi Arabia

Austria, Chile, Kosovo

2a. Parental responsiveness has a positive
relationship with creative achievement.

/ Argentina, Austria, China,
Kosovo, Russia, Saudi
Arabia, Chile (negative)

2b. Lecturer responsiveness has a positive
relationship with creative achievement.

Chile, China Argentina, Austria, Kosovo,
Russia, Saudi Arabia

3. Motivational factors have a positive
relationship with creative achievement.

Argentina, Austria, Chile,
China, Russia

Kosovo, Saudi Arabia

4a. Motivational factors mediate the
relationship between parental
responsiveness and creative achievement.

Argentina, Austria,
China, Russia

Chile, Kosovo, Saudi Arabia

4b. Motivational factors mediate the
relationship between lecturer
responsiveness and creative achievement.

Argentina, China, Russia Austria, Chile, Kosovo, Saudi
Arabia
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responsiveness plays on college students’ motivational aspects toward creative activities, including creativity
motivation, growth-mindset and creative confidence, as captured by previous studies conducted in specific
cultural contexts(e.g., Gute et al., 2008; Jankowska & Karwowski, 2019; Lim & Smith, 2008).

In comparison, the positive relationship between lecturer responsiveness and motivational factors (hy-
pothesis 1b) was only supported by four countries: Argentina, China, Russia, and Saudi Arabia. This result
was not surprising since the association between lecturer responsiveness and motivational factors can be dis-
tinctive in different nations, which led to more inconsistent results than those of the association with paren-
tal responsiveness.

THE POSITIVE RELATIONSHIP BETWEEN ENVIRONMENTAL RESPONSIVENESS WITH CREATIVE
ACHIEVEMENT (HYPOTHESIS 2A AND 2B)

In brief, the results of this study partially supported the positive relationship between environmental
responsiveness and creative achievement. In the case of parental responsiveness, we observed that it is posi-
tively correlated to creative achievement in Russia and China, with negative correlations in Chile, and
insignificant correlations in the remaining four countries of Argentina, Austria, Kosovo, and Saudi Arabia.
After imputing motivational factors in the SEM model, the direct relationship between parental responsive-
ness and creative achievement was no longer significant in Russia and China. In Chile, the negative relation-
ship between parental responsiveness and creative achievement was sustained. This suggests that there was a
generally mild but positive association between parental responsiveness and creative achievement. In rare
cases like that of Chile, both the correlation and direct relationship between parental responsiveness and cre-
ative achievement were negative. As indicated by insignificant correlations, the positive relationship of par-
ental responsiveness and creative achievement was insignificant for the remaining four countries. We did
not find evidence that parental responsiveness has a direct positive association with creative achievement
across the nations surveyed in this study. In other words, our data did not support hypothesis 2a. The miss-
ing link between parental responsiveness and creative achievements can be interpreted from at least from
two angles. The first perspective implies that parental responsiveness alone might not be sufficient enough
to result in actual creative behaviors and achievements. Indeed, conforming to the Creative Behavior as
Agentic Action (CBAA) theory (Karwowski & Beghetto, 2019), even when environmental factors are sup-
portive of an individual’s decision to behave creatively, if the individual has little to no creative confidence
and perceived value of creativity, creative behaviors might still fail to emerge. Moreover, the measures of
creative outcomes might be responsible to the variation in the creativity-parental responsiveness link. For
instance, former studies that underpinned the link of parenting style and creativity included various ways of
measuring creative outcome such as with a creativity test (e.g., Si et al., 2018), self-report creativity (e.g.,
Miller et al., 2012), and the real-life creative achievements (Gute et al., 2008). Since we employed various
measures of creativity, it is expected that results from this and relevant studies would converge or diverge.

By comparison, the positive relationship between lecturer responsiveness and creative achievement (hy-
pothesis 2b) was supported by two countries, whereas no country data supported the claims made regarding
parental responsiveness. This result makes sense given that our samples consisted of college students that
tended to live on or in the campus environment and were less likely to spend time with their parents. Given
the affordance theory of creativity (Glǎveanu, 2012), creative activity depends simultaneously on the agent’s
abilities and the features of the material and social world. Compared to parents, teachers and lecturers are
directly involved in students’ social and material environment for creating. Consequently, we anticipated
that lecturer responsiveness would be related to creative achievement directly. From this perspective, stu-
dents’ creative achievements might be more linked to the significant others that are directly involved in their
creative activities within a given context.

THE POSITIVE RELATIONSHIP BETWEEN MOTIVATIONAL FACTORS AND CREATIVE
ACHIEVEMENT (HYPOTHESIS 3)

In all participating countries, motivational factors and creative achievement were positively correlated.
The SEM results revealed a positive direct relationship between motivational factors and creative achieve-
ment across most countries, with the exception of Kosovo and Saudi Arabia. Therefore, generally aligned
with a plethora of research (Amabile, 1993; Hennessey, 2010; Karwowski & Beghetto, 2019; Karwowski &
Kaufman, 2017), motivational factors did contribute to creative outcomes. However, per the motivation-cre-
ativity-culture connection explained by Hennessey (2016), the motivation model might differ relative to cul-
tural context.
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THE RELATIONSHIP BETWEEN ENVIRONMENTAL RESPONSIVENESS AND CREATIVE
ACHIEVEMENT IS MEDIATED BY MOTIVATIONAL FACTORS (HYPOTHESIS 4A AND 4B)

Our results partially supported the mediating role of motivational factors between environmental respon-
siveness and creative achievement. Regarding parental responsiveness, the results revealed a complete media-
tion model in Argentina, Austria, China, and Russia, which means that the association between parental
responsiveness and creative achievement was completely mediated by the boost of motivational factors. In
Chile, the association between environmental responsiveness and creative achievement was partly mediated
by motivational factors. This is interesting because as mentioned before, although the direct effect of paren-
tal responsiveness was negative, the indirect effect through motivational factors was positive. This implies
that, in the case of Chile, it is feasible for parental responsiveness to aid creativity.

In Kosovo and Saudi Arabia, the mediation effect from parental responsiveness to creative achievement
was not significant. This result is not surprising because the total explanatory power per country is rather
small (R square equals 2.3% and 4.0% accordingly). One possible explanation could be that in Kosovo and
Saudi Arabia, creative achievement, as was measured in this study, may not be virtually related to parental
responsiveness and motivational factors. This harkens back to the measurement issue of creativity in the
undertaking of cross-cultural creativity studies. Thus, hypothesis 4a was partially supported.

In addition, we found that in Argentina and Russia, the relationship between lecturer responsiveness and
creative achievement was completely mediated through the mediation of motivational factors; in China, par-
tially. We did not find this mediation effect in other countries. Therefore, our results partially supported 4b.

Overall, our results suggest that the mediation role of motivational factors between environmental
responsiveness and creative achievement is partially supported within the seven countries that qualified for
data analyses in this study.

As for the controlled variable, we did not observe that gender plays a role based on the data generated
from our participants. The result of age, however, was more complex. For example, in Austria and Argen-
tina, age had a significant negative relationship with creative achievement. In Kosovo, age had a significant
positive relationship with creative achievement. In the remaining four countries, age did not make a differ-
ence. The mixed result of age was foreseeable since the relationship between age and creative outcome can
vary by numerous factors and in certain conditions. Creative achievement can be both beneficial to how one
experiences age—that is, gaining expertise (Baer, 2015)—and depending on the individual, context, and cre-
ative task at hand, harmful for creativity due to the decline of openness (Donnellan & Lucas, 2008; Horn-
berg & Reiter-Palmon, 2017).

INTERPRETING CROSS-CULTURAL STUDIES IN THE FIELD OF CREATIVITY
Our results showed a consistency across nations for the associations between parental responsiveness

(rather than lecturer responsiveness) and either motivational factors or creative achievement. For clarity,
two hypotheses related to parental responsiveness, 1a and 2a, were supported and not supported by all par-
ticipating countries respectively, whereas the hypotheses related to lecturer responsiveness (1b and 2b) were
more country-specific, only supported or not supported by three or four countries. The results depicted a
plausible pattern held in common: Regardless of nationality, parents play a seemingly vital role in support-
ing students’ motivation and contributing to creative achievements, whereas lecturers, or teachers for that
matter, play their supporting role relative to cultural organizational circumstances. In order to avoid poten-
tial cultural bias, it is imperative that we account for observed differences genuinely; the burden falls on the
researchers to explain the cultural validity of their assessments (Byrne & van de Vijver, 2010; Karwowski,
2016). By painting a broader picture accounting for information from seven countries—rather than from
the typical two—we have intentionally called attention to the issue of interpreting multicultural creativity
studies.

As Lubart (2012, Page 271) stated, while comparing differences of creativity across different cultures,

“. . . it is important that the two contrasting cultural groups do not differ on age, socioeconomic
status, education level, access to technology, and other variables. If these potential confounds are
controlled, the remaining differences observed stem, it is argued, from cultural characteristics.”

This kind of control is rare nowadays, if not absent, in the field of creativity research that relies on inter-
national data, especially if comparisons are made across more than two countries. Although we tried to con-
trol for age, education level, and academic major of participants in the present study, our methodology was
still far from adequate to produce truly informed cultural extrapolations from our data.
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For most cross-culture studies in the field of creativity, it is common that the researchers conduct studies
that compare two, generally contrasting countries. The conclusions drawn from these two countries tend to
make radical generalizations about an entire culture. For example, suppose we only had data from China (a
typical eastern country) and Austria (a typical western country); as creativity researchers, we are likely to
attribute observed differences to culture (say Asia and Europe) or some facets of it (for instance, individual-
ism and collectivism). However, when we have a large-scale sample of participants from seven countries, it
is less likely that we will be able to draw cultural conclusions applicable across the board. Instead, we did
find a consistent pattern among participating countries, like the relationship between parental responsive-
ness, motivational factors and creative achievement; and inconsistent results, particularly from the lecturer
responsiveness aspect.

In order to avoid misinterpreting results, other factors like participant selection and the batteries with
which we measured data should be taken into consideration. For instance, applied creative achievement was
explained by measured variables ranging from 2.3% (in Saudi Arabia) to 15.4% (in Austria). It is necessary
to consider the contextual validity of measurement instruments while applying them across multiple cultures
in order to justify and increase the power of explanation in this and in future cross-cultural studies.

IMPLICATIONS
Our study reveals several implications, particularly for those who are in the creativity research field or

individuals that plan to conduct a cross-cultural study among several countries.
First, from a methodological point of view, it is necessary to capture bias while conducting a cross-cul-

tural study. The internal consistency and fit indices of SEM and MGSEM as in the current study should be
examined to ensure a justified and meaningful comparison among different countries for the advancement
of cross-cultural theorizing (van de Vijver, 2011).

Second, researchers should consider what kinds of measurement instruments or batteries are necessary
for and suitable to a cross-cultural study. It is common that instruments used in the study of creativity are
not examined by different cultures in advance of a new inquiry. It is necessary to consider the contextual
validity of different measurement instruments (Karwowski, 2016), especially when measuring creativity out-
comes since the definition and measurement of creativity differs (e.g., Niu et al., 2010; Paletz & Peng, 2008).

Third, although international cross-cultural studies allow us to better understand culturally related cre-
ativity differences and similarities, further tests about the role of “culture” are warranted to make corre-
sponding conclusions. Failing to do so might lead researchers astray by inadvertent, radical cultural
generalization. After all, even at a national level, different social cultural patterns might coexist, depending
on the participating sample in the empirical study. For instance, although China has been regarded as the
prototypical collectivist country, there is a tendency for rising individualism through the path of moderniza-
tion (Yan, 2010). Thus, if we want to explore culturally related creativity theories, it is imperative to define
what we mean—what cultural traits are we referring to and how do we measure them—when we talk about
culture. In future studies that attribute differences to specific cultural variables like the individualism typical
of western countries, researchers should collect more data on more cultural variables that inform the culture
in question.

Finally, beyond the methodology considerations, this study implies practical suggestions for supporting
and nurturing creativity through motivation. Parental responsiveness is potentially vital to creativity, as indi-
cated by the previous research and results informing in this study. Moreover, parental responsiveness was
mostly related to creative achievement through the mediating effect of motivational factors. Evidence par-
tially supported the relationship between lecturer responsiveness and creative achievement. Both the direct
effect on creative achievement (like in China, Chile) and the mediated effect (like in Argentina, China, Rus-
sia) emphasized the significance of lecturer responsiveness to creative achievement, as measured in this
study. It is important that in their responsiveness, parents and educators alike acknowledge the potential
vital role that motivation plays in creative behaviors and achievements.

LIMITATIONS AND FUTURE RESEARCH
Several limitations to this study should be kept in mind while interpreting our results and conclusions.
First, the data collected from the participating countries apply only to undergraduate students that, for

the most part, majored in education; participants from Argentina majored in psychology. As a result, one
should be cautious when extrapolating our findings to different groups.
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Second, we used one instrument to measure creative achievement: the Biographical Inventory of Creative
Behaviors (BICB) (Batey, 2007). In other words, our results exclusively apply to creative achievement as
measured in this study. As mentioned earlier, the relationships between endogenous and exogenous factors
and creative outcome might differ depending on how we define and measure creative outcomes. Although
we remain interested in creative achievement, future studies would benefit from incorporating different ways
of measuring creative outcomes. In this way, we can develop a clearer idea of our work’s range of applica-
tion and explanation.

Third, our study found that students’ responses on the implemented scales vary across countries, result-
ing lower internal consistency in some cases, such as the parental responsiveness scale in Kosovo and Tur-
key. One reason is that most available scales nowadays were designed and implemented using a “Western
framework” (Gl�aveanu, 2010), posing a challenge to cross-cultural examinations of creativity. Especially for
exogenous factors such as parenting and lecturer responsiveness, it is plausible that some items or scales are
more appropriate for one group than another for gender, age, and country, among others. For instance, we
applied five items from Vargas’s (2010) work to measure parental responsiveness. Although we tried to bal-
ance the various dynamic family structures from culturally and contextually different scenarios by encourag-
ing participants to pick one “most influential parent” (Vargas, 2010), it is doubtful whether presuppositions
that “one parent is more influential than others” hold across groups. In addition, some items from the lec-
turer responsiveness assessments such as, “my lecturers compliment me on my good manners,” might be
more appropriate for younger students than older (given that in this study, student ages ranged from 17 to
27), or perhaps, more appropriate for students in the large power distance countries like China, where tradi-
tionally, the education is more teacher centric (Hofstede, 2001), than in lower distance countries like Aus-
tria. So, in order to make cross-cultural comparisons more meaningful, future research should consider
initial examinations of relevant scales’ reliability and validity per country groups, as well as either establish-
ing greater measurement invariance such as scalar invariance, or detecting potential measurement of non-in-
variance such as differential item functioning (DIF) (Mellenbergh, 1989).

Fourth, the social environmental variables (i.e., parental responsiveness and lecturer responsiveness)
included in the present study aimed at representative, however, are far from exhaustive. Other factors that
could potentially contribute to students’ creative outcome were not examined. For instance, peer influence
is vital to undergraduate students’ creativity (Choi, 2004; Han et al., 2013; Karwowski, 2015). Although it is
not a focal point of this study, future explorations will benefit from examining other potential factors that
are related to university student creativity.
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APPENDIX 1
CREATIVITY MOTIVATION SCALE (ZHANG ET AL., 2018)

Dimension 1 Dimension 2
ItemsCreativity-related

behaviors
Motivational
sources

Learn new things Value 1. I like to be curious and try to understand all sort of
things.

High-quality
experience

2. I experience pleasure when I discover new things ever
seen before.

Instrumental
purpose

3. I need to learn new things because they could be useful in
my later life.

Do new things Value 4. It is important to do things in my own original way.
High-quality
experience

5. I feel good when I am totally immersed in creating new
things.

Instrumental
purpose

6. If I want to move forward, I must do something new.

Accomplish new things Value 7. I feel the things that I create are valuable.
High-quality
experience

8. I feel satisfaction and pleasure when I come up with new
ideas.

Instrumental
purpose

9. I need to produce something new if I want to achieve
something.
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