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creativity.

Previous studies have shown that bilingualism can offer a cognitive advantage in creativity, yet the mechanisms
underlying this effect remain unclear. The present study aims to investigate the influence of L2 motivation, language
proficiency, and reflection on creativity among bilinguals, examining how these factors may contribute directly

and indirectly to creative performance. Two sub-studies were conducted. In Study 1, 54 bilingual participants com-
pleted an L2 motivation survey, an L2 proficiency scale, and a creativity test. Results showed positive relationships
between motivation, proficiency, and creativity, with proficiency serving as a mediator between motivation and crea-
tivity. In Study 2, a larger sample of 218 bilingual participants completed the same surveys along with additional
measures of reflection and creativity. Findings reinforced those of Study 1, indicating that L2 motivation positively
influenced creativity through both L2 proficiency and reflection, which acted as serial mediators. These results sug-
gest that L2 motivation plays a crucial role in enhancing bilinguals' creative performance, both directly and indirectly,
through its effect on L2 proficiency and reflection. The study provides novel insights into the cognitive mechanisms
of bilingual creativity and underscores the importance of motivation and proficiency in L2 acquisition for fostering
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Introduction

It has been about six decades since Peal and Lambert
[63] explored the relationship between bilingualism and
intelligence. Their work became a milestone in the stud-
ies of bilingual advantages in cognition. Since then this
line of research has drawn the attention of more and
more scholars and bilingual advantages have been con-
firmed in several cognitive domains, such as attention
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[10], memory, learning style, cognitive control, cognitive
switching [12, 25]. The literature also showed that second
language (L2) learners have a bilingual advantage in crea-
tivity [45, 53]. Nearly five decades have passed since the
first few studies emerged in this field in the 1970 s, and
now studies have started to investigate the relationship
between bilingualism and creativity. They mainly paid
attention to the influence of L2 acquisition on creativ-
ity, including cross-cultural experience [56], the age of L2
acquisition [26], the L2 proficiency [53], Yilong [94, 97,
98], and the comparisons among monolinguals, unbal-
anced bilinguals, and balanced bilinguals [77]. L2 motiva-
tion and proficiency are two important indicators in L2
acquisition. The question of how these factors influence
creativity remains largely unknown. Therefore, the pre-
sent study aimed to investigate this issue.

The literature review
(1) Bilingualism and creativity
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In the literature, creativity is typically defined as the
capacity to generate ideas that are both novel and useful
[68]. This creative process involves a dynamic interplay
of divergent and convergent thinking, and the combina-
tion of these two types of thinking generates ideas that
satisfy two characteristics of a creative product: novelty
and utility [78]. Divergent thinking refers to the expan-
sive search for different solutions, making connections
between disparate elements, and generating multiple
innovative alternatives [32]. Extensive studies have used
divergent thinking to represent creativity since it is cen-
tral to creativity and its validity and reliability to pre-
dict participants’ performance in problem-solving and
creative achievement have been well confirmed [46, 85,
86]. Studies have also shown that measures of diver-
gent thinking are more useful in evaluating creative
potential [40, 61]. One commonly and widely used task
to test divergent thinking is the Torrance Tests of Crea-
tive Thinking (TTCT; [85]). According to Torrance [85],
divergent thinking consists of three components: flexibil-
ity, fluency, and originality.

Extensive empirical studies have provided solid evi-
dence to support the bilingual advantage in creativity
[45, 89]. These studies have shown a positive effect of
L2 proficiency on creativity [94, 95, 97, 98]. They probed
into topics such as bilingualism and figurative creativity
[88], bilingualism and mathematical creativity [4], and
bilingualism and language creativity [54, 77]. Previous
studies have found positive associations between bilin-
gualism and key elements of divergent thinking, includ-
ing flexibility [42], fluency [42], and originality [43]. Such
effects of bilingualism on creativity were found not only
in children [48, 55] but also in teenagers [65] and adults
[39]. However, the mechanisms through which bilingual-
ism, and specifically factors like L2 motivation and profi-
ciency, influence creativity require further investigation.

Several factors related to L2 learning have also been
shown to influence creativity. These factors include
cross-cultural experience [76], the duration of exposure
to L2 cultural settings [42], the age of L2 acquisition
[42], the language of testing [41]. Previous studies have
also demonstrated that individuals with higher levels of
L2 proficiency tend to show increased creativity [53].
Kharkhurin [44] provided further insight by revealing
that bilinguals with greater L2 competence performed
better in originality and were more likely to deviate from
standard category norms compared to those with lower
proficiency. To explain such a difference of creativity in
bilinguals, Kharkhurin [44] proposed that cognitive inhi-
bition improves originality, while a facilitation mecha-
nism enhances fluency. More importantly, bilinguals with
different language competence levels might experience
varying intensities of lexical access in memory. These
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findings suggest a direct link between the levels of L2
proficiency and creative performance, highlighting profi-
ciency as a key variable to investigate.

Meanwhile, the role of L2 motivation in L2 learn-
ing outcomes, e.g., proficiency, is well-established [21,
28]. Language learners with higher motivation have
demonstrated higher L2 proficiency compared to those
with lower motivation [47, 69, 99]. Further evidence for
the positive role of motivation is provided by research
on demotivation, which shows a negative correlation
between L2 learnersdemotivation and language compe-
tence [93]. However, empirical studies directly linking
L2 motivation to creativity, particularly in conjunction
with L2 proficiency, have been less prevalent. The current
study seeks to bridge this gap. Recent studies have begun
to explore the interplay of motivation, proficiency, and
creativity in L2 contexts. Liao et al. [59] investigated the
effects of infusing creative pedagogy into EFL classrooms
and found that such pedagogy not only enhanced learn-
ing performance and motivation but also significantly
improved students’creativity. Their study highlights the
potential of pedagogical approaches to simultaneously
foster motivation and creativity in L2 learners, suggest-
ing a possible indirect link between motivation and crea-
tivity through language learning. Zhao et al. [100], while
primarily focusing on the relationship between motiva-
tional intensity and self-perceived Chinese proficiency,
also underscore the importance of motivation in L2
learning success. Although their moderated mediation
model doesn’t directly measure creativity, it reinforces
the critical role of motivation in achieving higher L2 pro-
ficiency, which in turn is linked to creativity. These recent
studies call for further research that directly examines the
integrated influence of L2 motivation and L2 proficiency
on creativity within bilingual individuals.

Taken together, previous studies provide a compel-
ling picture. While the bilingual advantage in creativity
is increasingly supported, and the roles of L2 motivation
and L2 proficiency in language learning are well-doc-
umented, the precise mechanisms through which L2
motivation and proficiency jointly influence bilingual
creativity remain unclear. Specifically, the mediating role
of L2 proficiency in the relationship between L2 motiva-
tion and creativity warrants deeper investigation.

(2) Reflection and creativity

Reflection, defined as the process of evaluating and
analyzing one’s thoughts, feelings, and behaviors, plays
an essential role during the process of directed cognition
[22]. The literature has shown that reflection is benefi-
cial to individuals’ creative cognition [75, 83]. When an
individual completes a deep and thorough analysis of all
related issues, exploring every possible approach and rea-
soning for the problem, reflection can lead to a moment
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of concentration where a creative solution emerges [31].
Therefore, reflection serves as a catalyst for creativ-
ity, particularly for convergent thinking, which involves
searching for the ultimate answer based on experience
and known information [31]. This theory focuses on one
major dimension of creativity, i.e., convergent thinking.
Another perspective suggests that reflection helps indi-
viduals broaden and deepen their knowledge, leading to
the generation of extensive and novel ideas or solutions
[6, 37]. This theory emphasizes divergent thinking, where
individuals generate various ideas from given informa-
tion, some of which may be unique or unusual.

The potential relationship between bilingualism and
reflection has also been explored, though direct evi-
dence is limited. Numerous studies have focused on the
link between L2 acquisition and metalinguistic reflec-
tion [3]. Metalinguistic reflection, or'reflection on
language,"involves the use of linguistic or extralinguistic
terminologies during language learning [7, 38]. If we con-
sider ordinary reflection as domain-general and metalin-
guistic reflection as domain-specific (i.e., reflections on
language), there may be an association between these two
forms of reflection. The literature has suggested a positive
link between L2 proficiency and metalinguistic reflection
[3, 20, 66]. One possible explanation is that L2 learners
talk themselves through difficulties during challenging L2
production tasks, benefiting from reflection to reach new
levels of understanding [82]. Such findings suggest that
metalinguistic reflection facilitates L2 acquisition, and as
L2 proficiency increases, learners may employ more met-
alinguistic reflection [3]. This relationship has also been
tested from another perspective, with studies showing
that less proficient L2 learners prefer L1-based reflection,
which can be a major source of L1-influenced errors [16,
18]. Therefore, the potential for L2 proficiency to foster
domain-general reflection, which enhances creativity in
bilinguals, needs further exploration.

Theoretical framework

The current study is grounded in Socio-Cognitive The-
ory (SCT) [5, 6] and Amabile’s Componential Theory of
Creativity [1, 2]. SCT provides a robust framework for
understanding the interplay of personal, behavioral, and
environmental factors in human learning and cognition,
emphasizing self-regulation and reflective processes
[5]. Central to SCT is the concept of self-efficacy, which
aligns closely with L2 motivation. Learners with higher
self-efficacy, or stronger beliefs in their ability to succeed
in language learning, are typically more motivated, per-
sistent, and engaged [6]. Furthermore, SCT highlights
the role of reflection as a key self-regulatory mechanism,
enabling individuals to analyze their thoughts, behav-
iors, and outcomes, thereby refining their cognitive
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strategies and enhancing learning [23]. In the current
study, we propose that L2 motivation, reflecting self-effi-
cacy beliefs, drives engagement in L2 learning, leading to
increased L2 proficiency. Language proficiency, in turn,
fosters enhanced reflective thinking as learners become
more aware of their cognitive processes in L2.

Complementing SCT, Amabile’s Componential Theory
of Creativity (1988, 1996) offers a valuable lens for under-
standing the nature of creativity itself. This theory pos-
its that creativity is a product of three key components:
domain-relevant skills, creativity-relevant processes, and
task motivation. In bilingual context of the present study,
L2 proficiency can be considered a crucial domain-rele-
vant skill. It provids the linguistic resources necessary for
creative expression in L2. Reflection aligns with creativ-
ity-relevant processes, encompassing cognitive styles and
thinking skills that facilitate novel and appropriate idea
generation. Crucially, task motivation, distinct from gen-
eral motivation, emphasizes the intrinsic drive to engage
in a specific creative task. However, we argue that gen-
eral L2 motivation, as explored in our study, provides the
foundational energy and persistence that can fuel task
motivation for creative endeavors in the L2.

By integrating SCT and Amabile’s Componential The-
ory, the present study proposes a comprehensive frame-
work for examining bilingual creativity. We hypothesize
that L2 motivation, understood through the lens of self-
efficacy in SCT, indirectly fosters creativity by first
driving the development of L2 proficiency (a domain-rel-
evant skill in Amabile’s theory) and enhancing reflection
(a creativity-relevant process potentially amplified by L2
proficiency, and a self-regulatory mechanism in SCT).
This theoretical framework allows us to examine both the
motivational antecedents and the cognitive mechanisms
underlying the link between bilingualism and creativity,
providing a more theoretically grounded and nuanced
understanding of this complex relationship.

The present study

The present study, employing behavioral experiments
and questionnaires, aimed to investigate the associa-
tion between L2 motivation and creativity, as well as the
potential cognitive mechanisms involved. The rationale
for integrating L2 motivation, L2 proficiency, reflection,
and creativity in the current study emerges from the
existing literature, which suggests links between bilin-
gualism, creativity, motivation, proficiency, and reflec-
tive processes, although often in isolation. We argue that
these four variables are interconnected within the frame-
work of bilingual cognitive development. L2 motivation
is considered foundational for achieving L2 proficiency.
Importantly, we extend this by suggesting that L2 pro-
ficiency, representing deeper linguistic and cognitive
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engagement, may also foster enhanced reflective abili-
ties. Literature further supports the role of reflection in
boosting creative cognition. Therefore, by examining
this constellation of variables together (i.e., motivation,
proficiency, reflection, and creativity), we aim to unveil
their systemic relationships. We propose that L2 profi-
ciency and reflection act as sequential mediators in the
pathway from motivation to creativity, allowing us to
explore not only the presence of these relationships, but
also the mechanisms by which they unfold and shape
bilinguals'creativity.

Specifically, two research questions were addressed
through two interrelated sub-studies. In Study 1, we
sought to determine whether L2 motivation influences
bilinguals’creativity through L2 proficiency. In Study 2,
we further investigated whether L2 motivation influences
bilinguals’creativity through L2 proficiency and reflection
in sequence. To address these questions, we proposed the
following hypotheses for the two sub-studies:

For Study 1 (H1): L2 proficiency mediates the rela-
tionship between L2 motivation and creativity among
bilinguals.

For Study 2 (H2): L2 proficiency and reflection serially
mediate the association between L2 motivation and crea-
tivity among bilinguals.

Study 1

Previous studies have shown that the degree of bilingual-
ism or L2 proficiency has a positive effect on language
learners’ creativity. Evidence has also suggested that L2
proficiency is related to L2 motivation. Therefore, Study
1 investigated the relationships among L2 motivation, L2
proficiency, and creativity. The mediation role of L2 pro-
ficiency in the association between L2 motivation and
creativity was further explored subsequently.

Participants

A total of 60 participants, whose first language (L1)
was reported to be Mandarin Chinese with English as
their second language (L2), were recruited. They were
all required to finish a demographic survey, the Student
Motivational State Questionnaire, and the Language His-
tory Questionnaire through a widely used online survey
platform in mainland China (http://www.wjx.cn) on their
cell phones. Participants also completed a paper-based
test of the Torrance Tests of Creative Thinking (TTCT;
[85]). However, due to incomplete information or inva-
lid responses, the data from six participants were dis-
carded. Therefore, the data of 54 participants (23 males,
31 females, mean age: 19.94 +0.83 years, ranging from
18 to 22 years) were analyzed. Participants were all self-
reported to be right-handed and had no history of neuro-
logical or psychiatric conditions, or substance abuse. All
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54 participants had been informed of the procedures of
the test and signed a written form of consent.

Written consent was obtained from all participants,
and the study protocol was approved by the Academic
Committee of the Ministry of Education Key Laboratory
of Modern Teaching Technology at Shaanxi Normal Uni-
versity in China. To ensure participant anonymity and
data confidentiality, we implemented robust measures
throughout the study. Specifically, no individual partici-
pant data will be presented or made publicly available; all
results are reported in aggregate form only. Furthermore,
to protect data at all stages, original data are stored con-
fidentially, with access strictly controlled and requiring
approval from the Academic Committee for any use. In
addition to these safeguards, all research team members
received comprehensive data privacy training and signed
confidentiality agreements.

Instruments

L2 Motivation

The Student Motivational State Questionnaire [33] was
used to assess participants’ L2 motivation. The question-
naire includes 20 items, rated on a 6-point Likert scale
(1 =“definitely not” to 6= “totally true”). It was trans-
lated from English to Chinese by an expert in applied
linguistics and English language teaching. The internal
consistency reliability of the Student Motivational State
Questionnaire (Cronbach’s a= 0.81) was satisfactory in
the current study.

L2 Proficiency

To measure L2 proficiency, participants completed the
Language History Questionnaire [57, 58]. This self-
assessment tool includes a 7-point scale (1 =“very poor”
to 7= “excellent”).

Creativity

Creativity was evaluated using the Verbal Form of the
Torrance Tests of Creative Thinking (TTCT; [85]), which
is one of the most frequently used assessments of creative
abilities [14],Krumm, Aranguren, et al., 2014,[49, 50]. The
first four verbal tasks from the TTCT were used in the
current study and participants were asked to finish them
on paper. The first three tasks required participants to
generate questions, causes, and consequences of certain
events. The fourth task asked participants to improve a
product (i.e., a toy elephant). Creativity scores were cal-
culated based on three components: flexibility (counting
the number of different categories of responses), fluency
(counting the total number of meaningful and relevant
responses), and originality (evaluating the uniqueness of
responses). The total TTCT score for each participant
was the sum of these three components. Three doctoral
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L2 proficiency
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Fig. 1 Mediation Role of L2 Proficiency between L2 Motivation and Creativity in Chinese English Language Learners. Path coefficients displayed are
standardized regression coefficients (B). Statistical results are satisfied for a mediation effect: Path a, Path b, Path c; and Path ax b are all significant

candidates specializing in creativity research, who were
unaware of the specific goals of the current study, rated
the responses (inter-rater reliability: Cronbach’s a = 0.83).

Procedure

Participants first completed the Student Motivational
State Questionnaire and the Language History Ques-
tionnaire on their cell phones in a quiet room. Once all
participants finished the two questionnaires, they then
continue to finish the four tasks of the TTCT. In each
TTCT task, they were encouraged to write down all the
appropriate and novel responses that they could think of.

Data analysis

Data analysis was performed using SPSS 25 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics and correlation
analyses were conducted to understand the relationships
among L2 motivation, L2 proficiency, and creativity. To
test the mediation effect, Hayes’s [35] SPSS PROCESS
macro (v3.5,Model 4) was employed, using a confidence
level of 95% and a bootstrapping sample of 5000 resa-
mples to analyze whether L2 proficiency mediated the
impact of L2 motivation on creativity (see Fig. 1).

Results

Table 1 shows the descriptive statistics and correlations
of the key variables in Study 1. The findings revealed that
L2 motivation was positively correlated with both L2
proficiency (r= 0.38, p< 0.01) and creativity (r= 0.65, p<

0.001). Moreover, a significant positive relationship was
observed between L2 proficiency and creativity (»= 0.46,
p<0.01).

To further explore the potential mediation effect, a
simple mediation analysis was performed (Fig. 1). The
results demonstrated that L2 motivation predicted L2
proficiency (Path a: f= 0.027, SE= 0.010, p< 0.01) and
creativity (Path ¢ S= 1.082, SE= 0.216, p< 0.001). L2
proficiency further predicted creativity (Path b: = 6.795,
SE= 3.013, p< 0.05). L2 motivation also had a positive
influence on creativity through L2 proficiency (Path a X b:
S=0.184, SE= 0.105, 95% CI =[0.010, 0.426]).

Validation and Robustness
To ensure validation and robustness of results, the fol-
lowing calculations and analyses were performed:

First, to assess the normality of data distributions, Sha-
piro—Wilk tests were conducted for L2 motivation, L2
proficiency, and creativity scores. The Shapiro—Wilk test
results for all three variables (L2 motivation: p= 0.091;
L2 proficiency: p= 0.057; creativity: p= 0.176) indicated
non-significant deviations from normality. Therefore,
based on these test results, the data for L2 motivation, L2
proficiency, and creativity met the assumption of normal
distribution, justifying the use of parametric statistical
analyses for subsequent analyses.

Second, to ensure the robustness of our mediation
analysis in Study 1, we included age and gender as covari-
ates in the model. These demographic variables were

Table 1 Descriptive Statistics (Means and Standard Deviations) and Pearson Correlations for L2 Motivation, L2 Proficiency, and

Creativity in Study 1

Variables M=+SD 1. L2 motivation 2. L2 proficiency 3. Creativity
1.12 motivation 7393 +863 1 038" 065"

2. 1.2 proficiency 426062 038" 1 046"

3. Creativity 7098 +£16.95 065" 046" 1

Significance levels: **p < 0.01, ***p < 0.001 (2-tailed).
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controlled for because they could potentially influence
the relationships between L2 motivation, L2 proficiency,
and creativity. After adjusting for age (direct effect: f=
1.094, SE=0.219, p < 0.001; indirect effect: = 0.181, SE=
0.106, 95% CI =[0.008, 0.415]) and gender (direct effect:
B=1.098, SE= 0.219, p< 0.001; indirect effect: 5= 0.184,
SE= 0.105, 95% CI =[0.008, 0.416]), the simple media-
tion model (L2 motivation — L2 proficiency — creativity)
remained significant. It was confirmed that the mediation
pathway is not confounded by these demographic factors.
This strengthens the validity of our findings.

Third, to check the robustness and validation of our
model (shown in Fig. 1), we tested an alternative model
in which the order of L2 proficiency and creativity was
reversed. Specifically, we examined whether creativity
mediates the relationship between L2 motivation and L2
proficiency (i.e, L2 motivation — creativity — L2 pro-
ficiency). Using the same analytical approach as in our
original analysis (i.e., PROCESS Model 4), we found that
the indirect effect of L2 motivation on L2 proficiency
through creativity was not significant (indirect effect: 5=
0.010, 95% CI =[— 0.013, 0.034]). This result indicates
that creativity does not serve as a mediator between L2
motivation and L2 proficiency. It provides further sup-
port for the validity of our original mediation model,
which posits that L2 motivation influences creativity
through the mediator of L2 proficiency.

Interim Discussion

The findings from Study 1 indicate a clear positive rela-
tionship between L2 motivation and L2 proficiency, as
well as between L2 proficiency and creativity among
bilinguals. The results also highlighted that L2 profi-
ciency played a mediation role in the association between
L2 motivation and creativity. These findings support the
first hypothesis (H1) that L2 proficiency mediates the
relationship between L2 motivation and creativity. Given
that reflection is closely linked to both L2 acquisition and
creativity in the literature, it is pertinent to test whether
reflection also plays a mediating role. Therefore, Study 2
will focus on this potential relationship and test the sec-
ond hypothesis (H2).

Study 2

While Study 1 explored the mediation role of L2 profi-
ciency, Study 2, based on a different and larger sample,
extended this line of research by further investigating
how reflection would interact with the variables in Study
1. Previous studies have indicated that reflection is
related to both L2 acquisition and creativity. Therefore,
reflection would be another possible mediator among the
variables in Study 1. It is presumed as the second hypoth-
esis (H2) which would be tested in Study 2.

Page 6 of 13

Participants

A total of 232 participants, whose first language (L1) was
reported to be Mandarin Chinese with English as their
second language (L2), were recruited from another uni-
versity in China. None of them participated in Study 1.
Participants in Study 2 were asked to complete a demo-
graphic survey, the Student Motivational State Ques-
tionnaire, the Language History Questionnaire, the
Rumination-Reflection Questionnaire, and the Runco
Ideational Behavior Scale (RIBS) through a widely used
online survey platform (http://www.wjx.cn) on their cell
phones. Fourteen participants'data were excluded due to
incomplete responses or invalid information. Therefore,
the data of 218 participants (61 males, 157 females; mean
age =18.11 +£0.73 years, ranging from 16 to 21 years)
were analyzed. All participants were right-handed and
self-reported no history of psychiatric or neurological
conditions, or substance use.

Written consent was obtained from all participants,
and the study protocol was approved by the Academic
Committee of the Ministry of Education Key Laboratory
of Modern Teaching Technology at Shaanxi Normal Uni-
versity in China. To ensure participant anonymity and
data confidentiality, we implemented robust measures
throughout the study. Specifically, no individual partici-
pant data will be presented or made publicly available. All
results are reported in aggregate form only. Furthermore,
to protect data at all stages, original data are stored con-
fidentially, with access strictly controlled and requiring
approval from the Academic Committee for any use. In
addition to these safeguards, all research team members
received comprehensive data privacy training and signed
confidentiality agreements.

Instruments

L2 Motivation and L2 Proficiency

The Student Motivational State Questionnaire [33]
and the Language History Questionnaire [57, 58] used
in Study 1 were also used in Study 2. The internal con-
sistency reliability of the Student Motivational State
Questionnaire (Cronbach’s a= 0.85) for Study 2 was
satisfactory.

Reflection

The reflection subscale of the Rumination-Reflection
Questionnaire [87] was used to assess participants’
reflections. The reflection subscale contains 12 items
rated on a 5-point scale (1 =“strongly disagree” to 5=
“strongly agree”). The items were translated from English
to Chinese by an expert who specialized in psychology
studies. This scale had satisfactory internal consistency
reliability (Cronbach’s a = 0.82) in the current study.
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L2 motivation
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Creativity

The Runco Ideational Behavior Scale (RIBS; [67]) was
used to assess participants’ individual creativity. This
scale measures creative ideation in daily life and is widely
used in creativity research. The scale contains 23 items
rated on a 5-point scale (1 =“never” to 5= “very often”).
The sum of points of these 23 items is used to indicate
the performance of creativity. The scale was translated
from English to Chinese by an expert who specialized
in creativity studies. The internal consistency reliability
of the RIBS was found to be satisfactory (Cronbach’s a=
0.84) in the current study.

Procedure

Participants finished the Language History Question-
naire, the Student Motivational State Questionnaire,
the reflection subscale from the Rumination-Reflection
Questionnaire, and the RIBS. Participants were not told
the purposes of the questionnaires and were required to
mark the choice that best fits their situations.

Data analysis

Descriptive statistics and correlation analyses were car-
ried out using SPSS 25 (IBM Corp., Armonk, NY, USA).
Serial mediation analysis was performed using Hayes’s
[35] SPSS PROCESS macro (v3.5,Model 6). A confidence
level of 95% was set, and 5000 bootstrap samples were

used to test hypothesis (H2) of whether both L2 profi-
ciency and reflection were playing mediation roles in the
relationship between L2 motivation and bilinguals’ crea-
tivity (see Fig. 2).

Results

Table 2 shows the means, standard deviations, and corre-
lations of the key variables for Study 2. L2 motivation was
in a positive correlation with L2 proficiency (r= 0.50, p<
0.001), reflection (r= 0.33, p< 0.01), and creativity (r=
0.37, p< 0.001). L2 proficiency was positively correlated
with reflection (r= 0.31, p< 0.001) and creativity (r=
0.38, p< 0.001). Reflection was associated with creativity
(r=0.52, p< 0.001).

To explore the potential mediating roles of L2 pro-
ficiency and reflection, a serial mediation analysis was
conducted (Fig. 2). The results showed that L2 motiva-
tion predicted L2 proficiency (Path a;: S= 0.031, SE=
0.004, p < 0.001), reflection (Path a,: 5= 0.127, SE= 0.040,
p<0.01), and creativity (Path ¢’: §=0.103, SE= 0.047, p<
0.05). L2 proficiency further predicted reflection (Path
d: = 1.747, SE= 0.652, p< 0.01) and creativity (Path
b;: B= 1.956, SE= 0.746, p< 0.01). Reflection predicted
creativity (Path b,: f= 0.542, SE= 0.077, p< 0.001). The
results further suggested that L2 motivation had a posi-
tive influence on creativity through L2 proficiency (Path
a; X by f= 0.061, SE= 0.023, 95% CI =[0.020, 0.107])

Table 2 Descriptive Statistics (Means and Standard Deviations) and Pearson Correlations for L2 motivation, L2 proficiency, reflection,

and creativity in Study 2

Variables M=SD 1. L2 motivation 2.L2 proficiency 3. Reflection 4. Creativity
1.1.2 motivation 731141292 1 050" 033" 037"

2. 1.2 proficiency 3.84+0.80 050" 1 0317 038"

3. Reflection 4445 +7.14 033" 031" 1 052"

4. Creativity 7375+9.16 037" 038" 052" 1

Significance levels: **p < 0.01, ***p < 0.001 (2-tailed).
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and reflection (Path a, X b,: = 0.069, SE= 0.028, 95% CI
=[0.018, 0.131]) respectively. The positive influence of L2
motivation on creativity was significant through L2 pro-
ficiency and reflection in sequence (Path a; X dX by: f=
0.029, SE=0.012, 95% CI =[0.007, 0.054]).

Validation and Robustness
To ensure validation and robustness of results, the fol-
lowing calculations and analyses were performed:

First, to assess the normality of data distributions, Sha-
piro—Wilk tests were conducted for L2 motivation, L2
proficiency, reflection, and creativity scores. The Shap-
iro—Wilk test results for all four variables (L2 motivation:
p=0.223; L2 proficiency: p= 0.061; reflection p= 0.095;
creativity: p= 0.192) indicated non-significant deviations
from normality. Therefore, based on these test results,
the data for L2 motivation, L2 proficiency, reflection, and
creativity met the assumption of normal distribution, jus-
tifying the use of parametric statistical analyses for sub-
sequent analyses.

Second, to ensure the robustness of serial media-
tion analysis in Study 2, we included age and gender as
covariates in the model. These variables were included
to account for any potential influence on the relation-
ships among L2 motivation, L2 proficiency, reflection,
and creativity. After controlling for age (direct effect: f=
0.105, SE= 0.047, p < 0.05; total indirect effect: S= 0.158,
SE= 0.034, 95% CI =[0.095, 0.228]) and gender (direct
effect: f=0.108, SE= 0.047, p < 0.05; total indirect effect:
B=0.158, SE= 0.035, 95% CI =[0.092, 0.232]), the serial
indirect effect of L2 motivation on creativity through
L2 proficiency and reflection remained significant. This
demonstrates that the sequential mediation pathway is
robust and not affected by these demographic factors,
further supporting the reliability of our conclusions.

Third, to check the robustness and validation of our
model (shown in Fig. 2), we tested an alternative model
in which the order of L2 proficiency and reflection was
reversed. Specifically, we examined whether reflec-
tion and L2 proficiency serially mediate the relationship
between L2 motivation and creativity (i.e., L2 motiva-
tion —reflection — L2 proficiency — creativity). Using
the same analytical approach as in our original analy-
sis (i.e., PROCESS Model 6), we found that the indirect
effects of L2 motivation on creativity through reflection
and L2 proficiency were not significant (indirect effect:
B=0.007,95% CI =[— 0.001, 0.016]). This result indicates
that the alternative model is invalid and provides further
support for the validity of our original serial mediation
model, which posits that L2 motivation influences crea-
tivity through the sequential mediators of L2 proficiency
and reflection.
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Interim Discussion

In Study 2, the results of Study 1 were replicated on a
different and larger sample using a different measure of
creativity (i.e., the RIBS). Study 2 showed that L2 profi-
ciency mediated the association between L2 motivation
and creativity. We further found that reflection was in
positive correlations with L2 motivation, L2 proficiency,
and creativity. It came to the conclusion that reflection
served as another mediator among these variables. L2
proficiency and reflection played serial mediation roles
in the association between L2 motivation and creativity.
Therefore, Study 2 not only supported the conclusion of
Study 1 on another test sample, but it also supported the
second hypothesis (H2).

General Discussion

The two substudies investigated the relationship between
L2 motivation and creativity among bilinguals. In Study
1, we found that L2 motivation was positively linked to
both L2 proficiency and creativity. Simple mediation
analysis demonstrated that L2 proficiency played a medi-
ating role in the relationship between L2 motivation and
creativity. These results provided sufficient evidence to
support the first hypothesis (H1). Study 2 expanded upon
these findings by using a larger and independent sam-
ple and a different creativity assessment (i.e., the RIBS).
The results of Study 2 further revealed that reflection
was in positive correlations with L2 motivation, L2 pro-
ficiency, and creativity. Serial mediation analysis found
that L2 proficiency and reflection played serial media-
tion roles in the association between L2 motivation and
creativity. These results supported the second hypothesis
(H2). These findings align with the principles of SCT and
Amabile’s Componential Theory of Creativity, provid-
ing a theoretical lens through which to understand these
relationships. Although our study was consistent with
a substantial body of research, it primarily focused on
divergent thinking as a key aspect of creativity in bilin-
guals [45, 53]. It is important to consider the broader
landscape of creativity, which crucially includes conver-
gent thinking as well [32, 78].

Study 1 supported the findings of previous studies.
First, Study 1 showed that L2 motivation was in posi-
tive correlation with L2 proficiency. This finding was in
accordance with the results of previous studies. Apart
from the primary role of cognitive ability in L2 acquisi-
tion, previous studies have also shown that language
learners’ emotive and affective factors also played signifi-
cant roles in language learning [21, 28]. From a SCT per-
spective, this highlights the importance of motivational
factors in driving learning outcomes. L2 motivation is a
crucial factor that influences the process of L2 acquisi-
tion [19]. As previous studies have pointed out, language
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learners with high motivation are found to have high L2
proficiency and low motivation comes with low L2 profi-
ciency [30, 47, 99]. The socio-educational model explains
that the motivational effect results in the attained profi-
ciency, which ultimately produces additive or subtrac-
tive bilingualism [27]. The positive role of L2 motivation
on L2 proficiency was further tested from an opposite
approach. Studies have already found the negative effects
of demotivation on L2 learners’ language achievement
[29, 47]. The high demotivation is frequently associated
with the low L2 proficiency [93].

Second, the results from Study 1 also indicated a sig-
nificant positive relationship between L2 proficiency
and creativity, consistent with findings from prior
research. Studies have shown that bilinguals tend to
have an advantage in creativity compared to monolin-
guals [45, 53, 89] and that L2 proficiency plays a criti-
cal role [53, 77]. This finding of the current study is also
supported by previous studies using various creativity
test paradigms, such as the Uses of Objects Test [39],
the Insight Problem-solving Task [15, 44], the Torrance
Test of Creative Thinking [13], and the Chain Free
Association Task [96]. Studies have suggested language
proficiency predicts bilinguals’ cognitive capacities [8,
70]. In the domain of creative cognition, studies have
established a positive association between L2 profi-
ciency and performance in creativity [53, 64, 65, 70,
98]. Comparative studies have also shown that bilingual
individuals outperform monolinguals in creativity and
that balanced bilinguals perform better than unbal-
anced bilinguals [53, 77]. This aligns with Amabile’s
Componential Theory, where L2 proficiency can be
seen as a domain-relevant skill contributing to creativ-
ity. While much of the existing research on bilingual-
ism and creativity, and our Study 1, has demonstrably
linked L2 proficiency to enhanced divergent think-
ing, the impact on convergent thinking remains less
explored. However, it is reasonable to infer that the
enhanced cognitive control and executive functions
often observed in bilinguals [9, 12]. These cognitive
abilities contribute to divergent flexibility and posi-
tively influence convergent creative problem-solving.
For example, bilinguals’potentially superior ability to
inhibit irrelevant information and focus attention [36]
might be advantageous in tasks requiring focused ana-
lytical reasoning and the selection of optimal solutions,
core components of convergent creativity [32].

Study 1 also extended the results of previous studies.
The results of Study 1 have shown a positive association
between L2 motivation and creativity. The literature has
suggested that a lot of factors influence bilinguals’ crea-
tive cognition, such as the age of L2 acquisition [42],
cross-cultural experience [76], the length of exposure to
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L2 cultural settings [42], mood [41], and the language of
testing [41]. Such evidence suggests that language-related
factors may play an important role in bilinguals’ crea-
tivity. Following this line of research, we have extended
previous studies by finding that L2 motivation is associ-
ated with bilinguals’ creativity. Moreover, we conducted
a simple mediation analysis to explore the relationships
among L2 motivation, L2 proficiency, and creativity. The
mediation analysis conducted in Study 1 showed that
L2 proficiency serves as a mediating factor between L2
motivation and creativity, implying that L2 motivation
enhances creativity not only directly but also through the
improvement of L2 proficiency. This mediation pathway
is theoretically consistent with both SCT and Amabile’s
model. It suggests a process where motivation drives skill
development (i.e., L2 proficiency), which in turn unlocks
creative potential. Considering both divergent and con-
vergent aspects of creativity, it is plausible to hypothesize
that this mediation pathway may positively influence
both the generation of novel ideas (i.e., divergent think-
ing) and the refinement and selection of the most effec-
tive ideas (i.e., convergent thinking).

Study 2 replicated the results of Study 1 on another
larger sample using a different measure of creativity.
It also verified the mediation role of L2 proficiency in
the association between L2 motivation and creativity.
Our results remain consistent across different creativ-
ity measures. In Study 1, creativity was evaluated using
the performance-based TTCT, while Study 2 utilized the
self-reported RIBS, yet both studies confirmed significant
mediation effects involving L2 proficiency. Additional
checks, including controlling for age and gender and test-
ing alternative model specifications, further support the
stability and reliability of these results.

In Study 2, we expanded on Study 1 by exploring how
bilinguals’ reflection influences creativity, aligning with
prior research that connects reflection to creativity. We
found participants’ reflection was related to creativity.
This result is in accordance with studies in creativity.
The positive roles of reflection have been confirmed not
only in individual creativity [31, 34, 90] but also in team
creativity [62, 75]. On the one hand, creativity refers to
the ability to generate ideas that are both novel and use-
ful [79]. Frequently, in order to concentrate on a single
point and generate a creative solution, the individual has
to complete a thorough and deep analysis of all the infor-
mation based on what is known and extensively explore
every possible approach and reasoning [31]. On the other
hand, self-reflection enables people to evaluate the value
and accuracy of their thinking and offers structure, mean-
ing, and continuity in life [73]. Therefore, self-reflection
contributes to people’s thinking flexibility, broadens
their perspectives, and stimulates novel ideas [34, 83].
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Evidence also shows that individuals with high levels of
self-reflection would learn from the past and look for
breakthroughs in problem-solving [37]. In the domain
of team creativity, reflection is one key component of
reflexivity [75, 91]. The positive roles of team reflexivity
on creative performance have been well established by
empirical studies [11, 84]. Members in teams with high
reflexivity would collect information, consider past expe-
riences, and reflect on them during their tasks [71]. Dur-
ing this process, team members would build upon diverse
opinions for problem-solving or task execution and
improve their objectives and solutions that are conducive
to team creativity. Based on shared understanding and
accumulated knowledge, team reflexivity also contributes
to team creativity by combining and extending the cog-
nitive abilities of different team members [74]. Moreo-
ver, evidence has shown team reflexivity benefits team
creativity by optimizing the team’s focus and strategy for
problem-solving [51, 60]. These findings on reflection
and creativity are consistent with both SCT’s emphasis
on self-regulation and Amabile’s Componential Theory,
where reflection aligns with creativity-relevant processes.
It is important to note that reflection is not solely tied
to divergent thinking. Effective reflection also critically
supports convergent thinking by enabling individuals to
critically evaluate generated ideas, identify the most via-
ble solutions, and refine their approaches [17, 72]. There-
fore, while reflection can broaden idea generation, it may
also enhance focused analysis and convergent cognition
within bilingual creativity.

Study 2 advanced prior research by revealing cor-
relations between L2 motivation, L2 proficiency, and
reflection. First, it has been found that L2 motivation
and L2 proficiency were correlated with reflection. To
the best of our knowledge, there has been no direct
research supporting this finding. However, there have
been extensive studies investigating the relationships
between metalinguistic reflection and L2 acquisition.
These studies could be indirect evidence support-
ing our results. When L2 learners are producing lan-
guage, they are engaged in metalinguistic reflection on
knowledge of the target language and its uses [80]. The
follow-up studies have concluded that metalinguistic
reflection is a major source of L2 acquisition while L2
learners are comprehending and producing language
[81]. Several studies have also confirmed the close
relationship between metalinguistic reflection and L2
acquisition [24]. Further research has found that the
level of L2 proficiency is one of the two major determi-
nants of the amount of metalinguistic reflection gener-
ated by L2 learners [52, 92]. Reflection tested in Study 2
is relatively domain-general and measures participants’
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disposition by answering a dozen questions. In this
sense, we have extended the results of previous studies
in metalinguistic reflection to the more domain-general
reflection. It is possible that during the long process of
L2 acquisition, participants’ thinking styles could be
changed and their metalinguistic reflection might be
transferred to the domain-general reflection. Therefore,
the present research found that both L2 motivation and
L2 proficiency were in positive associations with reflec-
tion. This potential transfer from metalinguistic to
domain-general reflection aligns with broader cognitive
development principles within SCT.

Moreover, Study 2 extended the results of previous
studies by verifying and analyzing the mediation roles
of reflection. Though previous studies had already
shown that both bilingualism and reflection would
be beneficial to creativity, there was no direct study
exploring the relationships among those variables. In
the current study, we found that reflection mediated
the relationship between L2 motivation and creativ-
ity, suggesting that L2 motivation influences creativity
through reflection. Furthermore, it has been verified
that L2 proficiency was correlated with reflection. Fur-
ther serial mediation analysis indicated that L2 profi-
ciency and reflection served as serial mediators in the
association between L2 motivation and creativity. This
result further suggests that L2 motivation influenced
creativity through L2 proficiency and reflection suc-
cessively. This serial mediation model provides a more
detailed account of the mechanisms, as conceptualized
by our theoretical framework, through which L2 moti-
vation impacts bilingual creativity.

Limitations

While this research offers important insights into the
cognitive mechanisms underlying bilingual creativity, it
is not without limitations. First, the current research is a
cross-section design and covers only young and healthy
bilingual participants. The concrete causal relationships
among the variables could not be established. There
should be longitudinal studies to explore the causal rela-
tionships among L2 motivation, L2 proficiency, reflec-
tion, and creativity. Second, there should be further
exploration of the relationships among L2 motivation, L2
proficiency, and reflection. As numerous factors would
influence language motivation and proficiency, it remains
unknown whether there are other possible mediators
and moderators (e.g., cultural exposure, working mem-
ory capacity) in the models we proposed. The theory
explaining the cognitive mechanisms of bilinguals’ crea-
tivity should also be explored. Finally, further studies are
encouraged to explore the impact of bilingualism on both
convergent and divergent thinking, as the combination of
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both cognitive abilities would better represent an indi-
vidual’s creativity. Amabile’s theory, in particular, empha-
sizes the interplay of both divergent and convergent
thinking. This would reveal a comprehensive picture of a
bilingual advantage in creativity.

Conclusion

In summary, the present study explored the cognitive
mechanisms underlying bilingual creativity, guided by
Socio-Cognitive Theory and Amabile’s Componential
Theory, focusing on the roles of L2 motivation, profi-
ciency, and reflection. The findings demonstrate that
L2 motivation significantly influences creativity, both
directly and indirectly through L2 proficiency and reflec-
tion. Study 1 showed that L2 proficiency mediates the
relationship between motivation and creativity, while
Study 2 revealed that reflection, along with proficiency,
acts as a serial mediator. These results emphasize the
importance of L2 motivation in fostering creativity, sug-
gesting that motivated language learners are more likely
to achieve higher proficiency, engage in reflection, and
enhance their creative performance.

The current study advances our theoretical under-
standing of bilingual creativity by elucidating the inter-
play of motivational, linguistic, and metacognitive
factors, providing empirical support for key tenets of
Socio-Cognitive Theory and Amabile’s Componential
Theory in the context of bilingualism. Furthermore, it
offers valuable and actionable implications for educa-
tors and policymakers, cultivate reflective learning, and
explicitly promote creativity in educational settings. By
emphasizing the interconnected roles of L2 motivation,
proficiency, and reflection, the present research provides
a compelling rationale for prioritizing motivational and
reflective practices in language education, ultimately
aiming to maximize both language acquisition and the
flourishing of creative thinking in language learners. Spe-
cifically, educators might implement task-based learning
to boost motivation and incorporate reflective journals
to enhance metacognitive awareness, while policymakers
could prioritize teacher training in creativity-focused L2
pedagogy and curriculum design.
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