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Positive and negative affect
facilitate creativity motivation:
Findings on the effects of habitual
mood and experimentally induced
emotion

Wu-jing He*

Department of Special Education and Counselling, The Education University of Hong Kong,
Hong Kong SAR, China

This research involved two investigations that examined the effects of two types
of affect (i.e.,, mood and emotion) on creativity motivation. Study 1 examined the
degree to which noninduced habitual mood impacted creativity motivation in the
context of a group of junior secondary school students in Hong Kong (n =588), while
Study 2 examined the effect of the experimental manipulation of emotion induction
on creativity motivation in the context of a group of undergraduate students in Hong
Kong (n =653). The Chinese version of the Creativity Motivation Scale, the International
Positive and Negative Affect Schedule-Short Form, and the Affect Grid were
employed to assess creativity motivation, mood, and emotional states, respectively.
Interesting findings were obtained. First, both studies consistently demonstrated a
facilitating role of positive and negative affect in creativity motivation. Second, both
studies consistently showed that the impact of positive affect on creativity motivation
was stronger than that of negative affect. While previous affect-creativity research
has focused predominantly on the role of affect in the cognitive components of
creativity and yielded mixed results, this research adds to the literature by showing
that students’ motivation to engage in creativity-related behaviors can be influenced
by a broad spectrum of affective experiences (i.e., positive and negative affect, stable
and enduring moods, and momentary and mutable emotions). The theoretical and
educational implications of the findings are highlighted.

KEYWORDS

creativity, motivation, affect, mood, emotion, experimental emotion induction

Introduction

Researchers are interested in exploring the influence of affect on human functioning, including
creativity (Kithnel et al., 2022). There is general agreement that creative functioning is affected by
affective states, although whether positive or negative affect facilitates or inhibits creative
performance is still an ongoing debate (Chi and Lam, 2022). Interestingly, while creativity is
commonly accepted as a multicomponent construct (Ivancovsky et al., 2021), creative performance
has generally been assessed with divergent thinking and idea generation tasks, association tasks,
creative problem-solving tasks, and general creativity performance measures in the existing affect-
creativity literature, which focuses primarily on the cognitive components of creativity (Baas et al.,
2008; Davis, 2009; Zielinska et al., 2022). The present study aimed to extend this line of research by
examining the impact of affect on an alternative creativity component, namely, creativity motivation,
which focuses on the driving force of creativity-related behaviors (Zhang et al., 2018).
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Research on the affect—creativity link

In the extensive research work regarding the affect—creativity link,
affect is usually conceptualized as a broad term, referring to a subjective
feeling state that incorporates both moods and emotions (e.g., Baas
et al., 2008; Davis, 2009; He and Wong, 2022). Specifically, moods
denote habitual, stable and long-lasting affective states, which are mild
feelings that are experienced as diffuse psychological states. This type of
affective state is weakly connected to specific stimuli or causal factors
and lasts for 1day or a few days/weeks; for example, experiencing a
general, enduring, and diffuse psychological state of depression over
1 week, for which no direct or specific causal factors can be identified.
Emotions, in contrast, represent the other type of affective experiences,
which are volatile, momentary (lasting for seconds or minutes), and
intense reactions in response to specific stimuli or causal factors such as
a person, an object, or an event; for example, experiencing a notable
change in ones emotional state regarding the level of happiness in
response to a musical stimulus such as Mozarts Sonata (see also Fox and
Moore, 2021). As He and Wong (2022) highlighted, ..
emotion are similar to each other in the sense that they are both subtypes

mood and

of affect. However, they are different from each other in the sense that
mood is a more stable and longer lasting affective state but less specific,
less intense, and less likely to be triggered by a particular stimulus or
event in the environment..” (p. 2). Moreover, following core affect
theory (Russell, 2003) and valence-arousal theory (Baas et al., 2008),
affect can be conceptualized by reference to two dimensions: arousal
(activated or deactivated) and valence (positive or negative). Specifically,
arousal refers to one’s readiness to attend to stimuli and engage in tasks,
while valence refers to the intrinsic attractiveness of an affect, in which
context positive-valence affect is intrinsically attractive while negative-
valence affect is intrinsically aversive (Sambrano et al., 2021; Shin
et al., 2022).

Much of the existing research on the affect-creativity link has
focused primarily on the cognitive processes and thinking skills
underlying creativity, in which context creative performance has been
predominantly assessed with divergent thinking and idea generation
tasks, association tasks, creative problem-solving tasks, and general
creativity performance measures (Baas et al., 2008; Davis, 2009;
Zielinska et al., 2022). Such research generally supports the beneficial
role of positive affect. For instance, positive affect has been shown to
facilitate divergent thinking (Mastria et al., 2021; Kithnel et al., 2022),
broadened attentional scope (Paul et al., 2021), creative problem solving
(Kumar et al., 2022), associative thinking (Frith et al., 2022), cognitive
persistence in creativity tasks (Baas et al., 2011), and creative cognition
(Eskine et al., 2020). With respect to the role of negative affect, however,
research findings are equivocal. While some studies have reported that
negative affect plays a facilitating role in creative thinking, divergent
thinking, and creative problem solving (Zhan et al., 2020; Du et al,,
2021), other studies have suggested that there are no such effects
(Harada, 2021) or even that there is a negative effect (Acar et al., 2021;
Mao et al, 2021). These inconsistent findings suggest that further
empirical scrutiny is warranted to verify the role of affect in creativity.

Extending affect—creativity research to
creativity motivation

Creativity is understood to be a multicomponent construct
(Ivancovsky et al., 2021) that relies not only on cognitive processes or
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thinking skills to combine existing knowledge in a novel and useful way
but also on the motivation to transform existing knowledge into creative
output by employing effective cognitive and thinking strategies
(Bornstein, 2022). Motivation has been highlighted as an important
engine that drives people to engage in a creative task and to sustain
creative endeavors in many creativity theories, such as the componential
theory of creativity (Amabile, 1996/2019), the investment theory of
creativity (Sternberg, 2006), the systems model of creativity
(Csikszentmihalyi, 2015), and the two-tiered componential model of
creative thinking (Runco and Chand, 1995). According to these
theoretical models, task motivation (especially intrinsic motivation)
represents one of the critical components that works together with many
other creativity components (e.g., cognitive components) to facilitate or
inhibit creative performance. In contrast to cognitive components that
concern psychological attributes in relation to cognitive processes,
thinking skills, problem-solving strategies, and acquired knowledge,
motivational components focus primarily on psychological attributes
related to achievement goals, self-regulatory processes, and experience
quality, which may increase or decrease one’s willingness to invest time
and effort in creative endeavors (Baas et al, 2011; Darfler and
Kalantari, 2022).

Taking the theoretical position that highlights the role of motivation
in creativity, Zhang et al. (2018) recently proposed creativity motivation
theory and introduced a new motivation construct (i.e., creativity
motivation) to denote the force that drives an individual toward
creativity-related behaviors. The theory further extends previous
research by taking a two-dimensional approach to define creativity
motivation, which consists of (a) the behavior disposition dimension
and (b) the force dimension. While the former refers to the three forms
of creativity-related behaviors (i.e., learning, doing, and accomplishing
new things), the latter refers to the three forms of driving force that
energize creativity-related behaviors, including (1) high-quality
experiences (i.e., intrinsic motivation), (2) instrumental purpose (i.e.,
extrinsic motivation), and (3) value (i.e., the perceived importance of
the creativity behavior in question). Creativity motivation theory offers
a new insight to highlight that a more accurate and comprehensive
understanding of creativity motivation can be achieved based on a 3
(forms of creativity-related behaviors) by 3 (forms of driving force)
combination of the two dimensions in defining the construct (see also
Lietal,, 2021).

Although the role of motivation in creativity has been well
recognized, surprisingly little empirical research has been conducted to
examine the impact of affect on creativity motivation, especially
compared to the large amount of research that has focused on the role
of affect in the cognitive processes and thinking skills underlying
creativity. Empirical questions pertaining to the role of positive and
negative affect in creativity motivation remain under researched. The
present study aimed to fill this research gap. Several theories shed light
on the expected relationship between affect and motivation in general,
although a specific theory focusing on the role of affect in creativity
motivation remains lacking. On the one hand, some theories emphasize
the beneficial role of positive affect in motivation. For example, affect-
as-information theory (Schwarz, 1990) postulates that people with a
positive mood are more likely to use heuristics to interpret their affective
experiences, which tends to prime favorable judgments and to result in
enhanced motivation to engage in the target tasks. This theory suggests
that the safety signal elicited by positive affective states enhances
individuals’ motives to seek stimulation and pursue incentives (Zanger
et al., 2022). Similarly, the broaden-and-build theory (Fredrickson,
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2001) holds that people who exhibit a positive emotional state tend to
experience stronger urges to act in a greater variety of ways (Stanley and
Schutte, 2023).

On the other hand, there are also theories that highlight the
beneficial role of negative affect in motivation. For example, control
theory (Martin and Stoner, 1996) suggests that negative emotion may
signal to individuals who their current progress faces certain
expectations, thereby driving them to invest more motivated effort to
reach their expected goals. Another theory that emphasizes motivational
force as part of a mood-repair strategy suggests that people with a sad
mood tend to employ effortful and motivated processing to complete
tasks as a means of distracting themselves from negative thoughts (Erber
and Erber, 1994). Moreover, the hedonistic discounting hypothesis
(Forgas, 2013) postulates that people in a negative mood may place
greater value on the expected hedonistic benefits of success and have a
stronger motive to invest more effort in tasks than people in a positive
mood (see also Madrid and Patterson, 2018, 2021).

In summary, all of these theories postulate the influential role of
affect in task motivation. While some theories highlight the facilitating
role of positive affect and others emphasize the beneficial role of negative
affect on task motivation, this fact does not necessarily imply that the
effects of positive and negative affect on task motivation are mutually
exclusive. Indeed, research findings have shown that positive moods are
linked to enhanced motivation to become involved in tasks that are
perceived as fun and intrinsically rewarding and to participate in
situations in which enjoyment is highlighted; in contrast, negative
moods are linked to increased effort investment in tasks that are
perceived as serious and extrinsically rewarding and increased
involvement in situations in which meeting performance standards are
emphasized (Baas et al., 2011; Hwang and Choi, 2020; Zielinska et al.,
2022). These findings imply that both positive and negative affect can
enhance task motivation through different routes or mechanisms.

Drawing on these theoretical perspectives, it is expected that both
positive and negative affect can contribute to creativity motivation - a
specific type of motivation driving creativity-related behaviors (Zhang
etal, 2018). The objective of this study was thus to empirically examine
the expected facilitating role of both positive and negative affect in
creativity motivation. While affect has been understood as an umbrella
term referring to a subjective feeling state that incorporates both mood
and emotional state, which share similar and different characteristics in
terms of intensity, frequency, duration, and specificity, the overarching
research question of the study was to understand whether the two types
of affect (i.e., mood and emotional state) in both positive and negative
valence could facilitate creativity motivation. Specifically, two
investigations were carried out to address this research question. While
the first investigation (Study 1) focused on the role of positive and
negative moods in creativity motivation, the second investigation (Study
2) focused on the role of positive and negative emotions in creativity
motivation. Because mood is understood as a habitual, stable and long-
lasting affect that is weakly connected to specific stimuli or causal factors
(Fox and Moore, 2021; He and Wong, 2022), Study 1 involved a
correlational study to uncover the degree to which positive and negative
habitual mood could explain individuals’ variance in creativity
motivation. In contrast, because emotion is understood as a volatile,
momentary, and intense affective reaction in response to specific stimuli
or causal factors (Fox and Moore, 2021; He and Wong, 2022), Study 2
involved an experimental study to determine whether the experimental
manipulation of emotion induction in positive or negative valence by
using musical stimuli could change creativity motivation. By collecting

Frontiers in Psychology

10.3389/fpsyg.2023.1014612

data from both a correlational and an experimental study using different
methodologies to examine two different types of affective experiences,
it was expected that a more comprehensive understanding could
be achieved with respect to the roles of affect in creativity motivation.

Study 1
Research question and hypotheses

The research question of Study 1 was to uncover to what degree
positive and negative moods impact creativity motivation. While mood
represents a subtype of affective experience that is stable, enduring, less
intense, and weakly connected to specific stimuli or causal factors, this
study did not include affective induction via specific affect-evoking
stimuli and focused instead on noninduced habitual mood.

Drawing upon the affect-as-information and broaden-and-build
theories, the following hypothesis was formulated:

Hypothesis 1a (Hla). Positive mood is positively predictive of

creativity motivation.

Drawing upon control theory, mood-repair theory, and the hedonistic
discounting hypothesis, the following hypothesis was formulated:

Hypothesis 1b (H1b). Negative mood is positively predictive of
creativity motivation.

Methods

Participants

A convenience sampling procedure was followed in the present
study. Participants were recruited from six coeducational secondary
schools in various districts of Hong Kong. All six schools were
government-aided schools and admitted students from diverse
backgrounds; however, most students were from middle-class or lower-
middle-class socioeconomic backgrounds. After obtaining permission
to recruit participants from the school principals, the researchers
distributed the information package to students and instructed them to
give it to their parents. While it was assured that participation was
completely voluntary, participation was restricted to those students who
returned written parental informed consent and child assent forms.
Participants were also excluded if they (a) indicated difficulties in
reading and comprehending Chinese, (b) indicated any mood problems
in the last 6 months, or (c) indicated any treatment for mental health
problems in the last 6 months. Eight participants (1.34%) were excluded
from the analyses due to missing data in the instruments used in the
study. The final sample consisted of 588 junior secondary school
students (49.3% female) in grades 7 through 9 and between the ages of
13 and 17years (M =15.1, SD =1.24). All participants were
ethnically Chinese.

Instruments
Moods

To assess the habitual mood of individuals in this sample, the
Chinese version of the short form of the International Positive and
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Negative Affect Schedule (I-PANAS-SF; Liu et al., 2020) was employed.
The I-PANAS-SF consists of 10 items, which include five items
measuring positive affect (PA, i.e., active, alert, attentive, determined,
inspired) and five items measuring negative affect (NA, i.e., afraid,
ashamed, hostile, nervous, upset). Participants respond on a 5-point
Likert-type scale with answers ranging from 1 (never) to 5 (always) to
indicate how often they have experienced the feelings described by each
item over the past few weeks. The I-PANAS-SF has been widely used
by previous studies involving student samples and has demonstrated
good validity and reliability (e.g., Earl et al., 2019), in which context the
convergent and criterion-related validities of the instrument were
supported by its significant correlations with the original and full
versions of the PANAS. And the construct validity of the two-factor
model was supported by the results of confirmatory factor analysis
(CFA), with CFI=0.94 and RMSEA =0.066 (see Thompson, 2007; Liu
et al., 2020).

In the present study, the obtained fit indices of a CFA also lent
support to the two-factor model of the scale (y* =97.8, df=34, »*/
df=2.88, CFI=0.951, TLI=0.950, RMSEA =0.057, SRMR=0.061),
confirming the construct validity of the scale in this Chinese student
sample. Furthermore, the convergent validity of the scale was assessed
using the average variance extracted (AVE) and the composite reliability
(CR), while the discriminant validity was assessed using the HeteroTrait-
MonoTrait ratio of correlations (HTMT). The results revealed that an
AVE value greater than 0.50 was obtained for both PA (AVE =0.62) and
NA (AVE=0.57) while a CR value greater than 0.70 was achieved for
both PA (AVE=0.89) and NA (CR=0.87), confirming the convergent
validity of the scale. Moreover, the obtained HTMT value (i.e., 0.19) was
smaller than 0.90, lending support to the discriminant validity of the
scale (Hair et al., 2021). With respect to reliability, Cronbach’s a (a =0.81
for PA; a =0.80 for NA) and McDonald’s w coeflicients (@ =0.83 for PA;
@ =0.81 for NA) greater than 0.70 were obtained, confirming an
adequate internal consistency (Hayes and Coutts, 2020).

Creativity motivation

To assess creativity motivation, the Creativity Motivation Scale
(CMS; Zhang et al., 2018) was adapted and translated into Chinese via
a back-translation procedure. The CMS is a 9-item self-report
questionnaire developed based on creativity motivation theory (Zhang
etal., 2018), which conceptualizes creativity motivation as the force that
drives individuals to engage in creative activities that are characterized
as learning, doing, and accomplishing new things. Specifically, learning
new things refers to one’s discovery of useful knowledge and skills
related to creativity. Doing new things pertains to the behaviors involved
in incorporating existing ideas, knowledge, and skills into actions.
Finally, accomplishing new things indicates the behaviors involved in
bringing a perceptible product into being in a completed state. The three
types of motivational forces specified in creativity motivation theory
include (1) high-quality experience (i.e., an intrinsic motivation that
refers to the sheer pleasure and enjoyment experienced while performing
a creativity activity), (2) instrumental purpose (i.e., an extrinsic
motivation that pertains to purposes outside of the task itself and
consideration of external rewards and utility while engaging in a
creativity activity), and (3) value (i.e., the level of importance that
individuals ascribe to creativity and desirability). See also Hennessey
(2015) and Tierney (2015).

Each item of the CMS was developed by combining one type of
motivational force and one type of creativity-related behavior. A sample
item highlighting a combination of high-quality experience and doing new
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things is as follows: “I experience pleasure when I do something in my own
original way” A sample item emphasizing a combination of instrumental
purpose and learning new things is as follows: “It is useful to discover new
things that I have never seen before” A sample item focusing on a
combination of value and accomplishing new things is as follows: “It is
important to bring a perceptible product to completion” Participants
responded on a 6-point Likert-type scale with answers ranging from 1
(strongly disagree) to 6 (strongly agree) to indicate the extent to which
they agreed or disagreed with these statements. Supporting evidence for
the construct validity of the CMS was found in culturally diverse samples
from multiple countries, such as Chile, China, Kosovo, Russia,
Saudi Arabia, and Turkey, which confirmed either a three-factor model
(i.e., learn, do, and accomplish new things) with acceptable goodness-of-fit
indices (i.e., CFI=0.94-0.97, RMSEA =0.051-0.075) and a one-factor
model (i.e., using CMS as a total score to indicate the level of creativity
motivation; CFI=0.92-0.97, RMSEA =0.052-0.090; see Zhang et al,
2018). For the current sample of Chinese students in Hong Kong, the
results of CFA showed that the one-factor model had good fit indices
(* =75.1, df=27, y*/df=2.78, CFI1=0.964, TLI=0.958, RMSEA =0.055,
SRMR=0.042). Furthermore, the calculated AVE (i.e., 0.51) and CR (i.e.,
0.95) were greater than 0.50 and 0.70, respectively, confirming the
convergent validity of the scale. In addition, the reliability of the scale was
supported by the high Cronbachs a (a =0.83) and McDonalds @
coefficients (@ =0.83).

Procedure

The instruments were administered collectively to classroom groups
of 20 to 30 students in a regular classroom setting. The participants first
completed the I-PANAS-SF and then completed the CMS according to
the standard instructions.

Data analysis

SPSS software (version 26.0) was used for statistical analysis. First,
descriptive analysis was performed, and the normal distribution of
variables was confirmed with the Kolmogorov-Smirnov test. Second, to
test Hla and H1b, which contend that positive (H1a) and negative mood
(H1b) are positively predictive of creativity motivation, multiple regression
analyses were performed subsequent to a Pearson correlation analysis.
Pearson correlation analysis was performed to reveal the association
between demographic variables (i.e., gender, age, education level, parents’
education level), positive and negative mood (i.e., PA and NA scores), and
creativity motivation (i.e., CMS score). Multiple regression analyses were
carried out to examine the influence of predictor variables on an outcome
variable. Specifically, hierarchical multiple regression analyses were
performed, in which context creativity motivation was established as the
criterion, while PA and NA scores were identified as the predictors.
Demographic variables that showed significant correlations with creativity
motivation were included in Step 1 to control for their possible covariate
effects on creativity motivation. The predictor variables (i.e., PA and NA
scores) were then included in Step 2 to test for their unique contribution
to creativity motivation. A p of less than 0.05 was regarded as a statistically
significant value in all cases. The adjusted R statistics were used to
evaluate the goodness of fit of the model, while the B and /3 statistics were
used to determine the degree to which each predictor variable could
influence the outcome variable. Cohen’s f> (Cohen, 2013) was used to
calculate the effect size of the predictor variables within the multiple
regression model. According to guidelines of Cohen (2013), the criteria to
interpret the magnitude of effect size were as follows: small (> >0.02),
medium (£ >0.15), or large (f* >0.35).
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Results

Table 1 presents the descriptive statistics of and the correlation
matrix among PA, NA, creativity motivation and demographic variables,
while Table 2 displays the results of hierarchical regression analyses. As
expected, the Pearson correlation coeflicient statistics indicated that
creativity motivation was positively correlated with PA (r=0.312;
p=0.001) and NA (r=0.190; p=0.012). Furthermore, significant
correlations were found for creativity motivation for the demographic
variables, including gender (r=0.126; p=0.024) and parents’ education
level (r=0.147-0.185; p=0.016-0.020). However, no significant
correlations were found for demographic variables such as age (r=0.011;
p=0.58) and participants’ education level (r=0.012; p=0.55).

As shown in Table 2, the results of hierarchical regression analyses
revealed that PA and NA together accounted for 9.5% of the variance
in creativity motivation at a statistically significant level (AR?4; =0.095,
AF(4, 583)=33.90, p =0.001) after controlling for the effects of
demographic variables (R%q; =0.070, F(2, 585)=9.91, p =0.003), in
which context both PA and NA predicted creativity motivation in a
positive direction. Specifically, the B statistics (i.e., B =0.20) revealed
that creativity motivation showed an increase of 0.20 points in the
CMS for each one-point increase on the PA scale. With respect to the
effect of NA, the B statistics (i.e., B =0.10) revealed that creativity
motivation showed an increase of 0.10 points in the CMS for each
one-point increase on the NA scale. Furthermore, the f statistics
suggest that PA (f =0.22) showed stronger predictive power than NA
(f =0.13) in accounting for the variance in creativity motivation.
Overall, these results support the hypotheses with respect to the
facilitating role of positive (Hla) and negative mood (H1b) in
creativity motivation. These results further illustrated that positive
mood had a stronger predictive power than negative mood in
predicting creativity motivation.

Study 2
Research question and hypotheses

The research question of Study 2 was to understand the role of
another type of affect (i.e., emotion) in creativity motivation. As emotion

10.3389/fpsyg.2023.1014612

represents a type of affective experience that is volatile, momentary,
intense, and directed toward specific external stimuli or causal factors,
this study was designed to examine whether the experimental
manipulation of emotion induction in either positive or negative valence
could change creativity motivation. Musical stimuli are used for emotion
induction in this investigation because such stimuli have been shown to
be effective with respect to inducing positive and negative emotions in
previous research (Fox and Moore, 2021; Shin et al., 2022).

Drawing upon the affect-as-information and broaden-and-build
theories, the following hypothesis was formulated:

Hypothesis 2a (H2a). Experimental emotion induction in a positive
valence enhances creativity motivation when compared with a
control condition.

Drawing upon control theory, mood-repair theory, and the hedonistic
discounting hypothesis, the following hypothesis was formulated:

Hypothesis 2b (H2b). Experimental emotion induction in a negative
valence enhances creativity motivation when compared with a
control condition.

Methods

Participants

A convenience sampling procedure was followed in the present study.
Undergraduate students from three universities in Hong Kong were
invited to take part in the study on a voluntary basis. Participation was
restricted to those students who returned informed written consent after
attending a debriefing session in which they were assured that participation
in the study was completely voluntary, anonymous and confidential.
Participants were also excluded if they (a) indicated difficulties in reading
and comprehending Chinese, (b) indicated any mood problems in the last
6months, (c) indicated any treatment for mental health problems in the
last 6months, or (d) indicated any hearing impairment in the last
6months. Eleven participants (1.66%) were excluded from the analyses
due to missing data in the instruments used in the study. The final sample
consisted of 653 participants (51.6% female). All participants were

TABLE 1 Means, standard deviations (SDs), and correlations between variables of Study 1 (n=588).

1 2 3 4 ) 6 Vi 8
1. Gender* 1.00
2. Age 0.021 1.00
3. Education 0.009 0.912%#% 1.00
4. Mather’ education 0.001 0.007 0.009 1.00
5. Father’s education 0.002 0.005 0.008 0.561%%* 1.00
6. PA 0.128%* 0.036 0.010 0.164%* 0.122% 1.00
7.NA —0.125% 0.009 0.011 0.091 —0.095 —0.098 1.00
8. Creativity motivation 0.126* 0.011 0.012 0.147* 0.185%* 0.312%%* 0.190%* 1.00
Mean - 15.2 8.04 13.3 14.1 3.21 2.99 3.87
SD - 1.06 1.97 2.88 3.12 0.68 0.74 091

*1=M, 0=F; PA, Positive affect; NA, Negative affect.
#p <0.05. ##p <0.01. ***p <0.001.
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TABLE 2 Results of hierarchical regression analyses predicting creativity motivation in study 1 (n=588).

Predicting creativity motivation

p 95% ClI
Step 1
Gender* 0.13 0.09 0.07 [~0.03,0.13] 0.63 0.860 0.000
Mother’s education 0.08 0.04 0.13 [0.04, 0.09] 4.71 0.009 0.016
Father’s education 0.07 0.04 0.12 [0.03, 0.08] 2.06 0.011 0.012
R - - - - 0.070 0.003 -
Step 2
PA 0.20 0.03 0.22 [0.16, 0.20] 6.31 0.001 0.182
NA 0.10 0.04 0.13 [0.07, 0.12] 5.01 0.008 0.131
Ry - - - - 0.165 0.004 -
AR - - - - 0.095 0.001 -

2] =Male, 0 = Female

TABLE 3 Demographic and mood characteristics of the sample in Study 2 (n1=653).

Positive emotion

Negative emotion

Control group

group (n=218) group (n=219) (n=216)

Mean (+SD) Mean (+SD) Mean (+SD)
Age 21.8 (+1.40) 21.7 (£1.54) 21.6 (£1.28) 2.24 0.111 0.003
Education 15.5 (+1.01) 15.6 (+1.32) 15.4 (£1.07) 0.95 0.390 0.001
GPA 3.00 (+£0.21) 2.99 (£0.21) 3.02 (+£0.16) 0.99 0.371 0.001
Mother’s education 13.2 (£1.05) 13.2 (£1.29) 13.4 (£1.08) 1.50 0.220 0.002
Father’s education 14.0 (+0.87) 14.1 (£1.09) 13.9 (£1.07) 1.91 0.154 0.003
Mood
PA 3.13 (+1.17) 3.16 (+1.23) 3.15 (+1.24) 0.04 0.963 0.000
NA 291 (£1.22) 2.95 (+1.30) 2.81 (£1.11) 0.70 0.501 0.000

Frequency (%) Frequency (%) Frequency (%) X2 P -
Gender 0.03 0.961 -
Male 105 (48.2) 107 (48.9) 104 (48.1)
Female 113 (51.8) 112 (51.1) 112 (51.9)

ethnically Chinese, and their ages ranged from 19 to 26 years (M=21.7;
SD=1.41). See Table 3 for the demographic characteristics of this sample.

Materials

Musical stimuli

The musical stimuli used in this study consisted of 10-min excerpts
of music that had been shown by past studies (e.g., Husain et al., 2002;
Schellenberg et al., 2007) to be able to induce positive (i.e., Mozart’s
Sonata for Two Pianos in D Major) or negative emotions (i.e., Albinoni’s
Adagio in G Minor). The applicability of these musical stimuli has been
supported in a Chinese student sample in Hong Kong by a study that
examined the effect of music listening on emotions and creative thinking
(He et al., 2017).

Instruments

The adapted Chinese Affect Grid (Russell et al., 1989) was employed
to assess the emotional changes caused by the musical stimuli, which was
regarded as an effective measure for the rapid and repeated capture of fast
changes in emotional states in response to stimuli such as music (Russell
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and Gobet, 2012; He et al,, 2017). The convergent and criterion-related
validities of the affect grid have been supported by previous studies that
showed significant correlations between the Grid and other measures of
affect, for example, the PANAS and the profile of mood states (Killgore,
1998). The Affect Grid measures emotions by reference to two
dimensions: arousal-sleepiness (i.e., arousal) and pleasure-displeasure
(i.e., valence). Accordingly, this measure consists of two scores based on
these two dimensions: (1) the arousal score, which ranges from 1
(sleepiness) to 9 (high arousal), and (2) the valence score, which ranges
from 1 (displeasure) to 9 (pleasure). See He et al. (2017, p. 5) for a visual
presentation of the grid. Participants are instructed to place a single mark
within the grid to indicate their emotional state. A higher score on the
arousal dimension indicates a higher level of readiness to respond to
stimuli, and a higher score on the valence dimension indicates a more
positive valence with respect to the feeling of pleasure.

Similar to the method used in Study 1, the Chinese CMS was
employed to assess creativity motivation. Because daily habitual mood
was shown by Study 1 to correlate significantly with creativity
motivation, the Chinese I-PANAS-SF was also used in Study 2 to assess
the general mood of this sample with the aim of controlling for its
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TABLE 4 Pre-and post-test measures of emotional state and creativity motivation in Study 2 (n=653).

Positive emotion Negative emotion

Control group

group (n=218) group (n=219) (n=216)
Mean (+SD) Mean (+SD) Mean (+SD)

Pre-test (T1)
Emotional state
Arousal 4.62 (£1.13) 4.58 (£1.32) 4.60 (£1.13) 0.28 0.762 0.000
Valence 4.77 (£1.04) 4.85 (+1.33) 4.79 (£1.19) 0.25 0.784 0.000
Creativity motivation 3.78 (£0.97) 3.77 (£1.20) 3.79 (+0.76) 0.05 0.961 0.000
Post-test (T2)
Emotional state
Arousal 5.86 (+1.79) 5.33 (£1.71) 4.71 (+0.83) 27.0 0.003 0.120
Valence 6.10 (£1.90) 3.76 (+1.20) 4.81 (£0.99) 40.3 0.001 0.160
Creativity motivation 4.53 (+0.95) 4.14 (£1.24) 3.73 (+0.89) 32.7 0.002 0.140

covariate effect on creativity motivation. See the Methods section of
Study 1 for details concerning the Chinese CMS and I-PANAS-SE. For
this university student sample, supporting evidence for the reliability
and validity of the I-PANAS-SF and CMS were obtained. For the
I-PANAS-SE, the obtained fit indices supported the construct validity
of the two-factor model (y* =89.4, df=34, y*/df=2.63, CF1=0.963,
RMSEA =0.055). The convergent validity of the scale was supported by
the AVE values ranging between 0.66 (for NA) and 0.70 (for PA), and
the CR values ranging between 0.91 (for NA) and 0.92 (for PA). The
discriminant validity of the scale was supported by the HTMT (i.e.,
0.21). The results also showed evidence for a good internal consistency
of the PA (a =0.88; w =0.89) and NA subscales (o =0.82; w =0.83).
With respect to the CMS, good fit indices were obtained to support the
construct validity of the one-factor model (y* =79.8, df=27, y*/
df=2.96, CFI=0.957, RMSEA =0.051). The convergent validity was
established with AVE=0.51 and CR=0.95. Good internal consistency
of the scale was supported by the Cronbach’s a= 0.88 and McDonald’s
w =0.86.

Procedure

Prior to emotion induction, participants completed the CMS and
the Affect Grid as a pretest to assess their baseline level of creativity
motivation and their emotional state, respectively. Participants’ habitual
mood was also assessed via the I-PANAS-SE. Participants were assigned
to three groups of “equivalent creativity motivation, emotional states,
and habitual mood” based on their scores on the CMS, Affect Grid, and
I-PANAS-SE, respectively. These three groups included (1) a positive
emotion induction group (listening to Mozart; n=218, 51.8% female),
(2) a negative emotion induction group (listening to Albinoni; n=219,
51.1% female), and (3) a control group (sitting in silence; n=216, 51.9%
female). See Table 3 for the mood characteristics of the sample and
Table 4 for the summary statistics concerning creativity motivation and
emotional state (i.e., participants’ arousal and valence scores). The three
groups were matched in terms of their baseline creativity motivation,
emotional state, and habitual mood (all Fs[2, 650] <0.70, ps >0.50).
Moreover, there were no significant differences among the three groups
in terms of age, education, grade point average, parents’ education (all
Fs[2, 650] <2.24, ps>0.11) or gender distribution (y*=0.03, p=0.99).

In the emotion induction experiment, the two experimental groups
were exposed to a stimulus condition for 10min and then tested
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immediately thereafter by employing the affect grid and creativity
motivation as a posttest. The positive and negative emotion induction
groups were exposed to Mozart and Albinoni, respectively, for 10 min,
while the control group was instructed to sit in silence for 10 min.

Data analysis

Statistical analyses were conducted with SPSS software (version
26.0). First, descriptive analysis was performed, and the normal
distribution of variables was confirmed with the Kolmogorov-Smirnov
test. Second, prior to hypothesis testing, an emotion manipulation check
was performed to determine whether the expected emotions were
successfully induced in the emotion induction experiment, in which
context a 3 (groups: the positive emotion induction group vs. the
negative emotion induction group vs. the control group)x2 (time
points: pretest vs. posttest) mixed design analysis of variance (ANOVA)
was performed on the arousal and valence scores. Third, to test H2a and
H2b, which contend that experimental manipulation of emotion
induction in either a positive (H2a) or a negative valence (H2b)
enhances creativity motivation, a mixed design of analysis of covariance
(ANCOVA) was conducted on the creativity motivation score (i.e., the
CMS score) for the three groups (the positive emotion induction group
vs. the negative emotion induction group vs. the control group) that
featured 2 time points (pre-vs. posttest) and controlled for the possible
covariate effect of habitual mood. In the ANOVA and ANCOVA tests,
significant interaction and main effects were followed up with
Bonferroni-corrected host hoc t tests for subsequent group comparisons
and simple t tests for pre-and posttest comparisons, respectively. A p of
less than 0.05 was regarded as a statistically significant value in all cases.
Effect sizes were calculated using partial eta squared (,°). As
recommended by Cohen (2013), the criteria to interpret the magnitude
of effect size were as follows: small (11},2 >0.01), medium (11},2 >0.06), or
large (n,> >0.14).

Results
Manipulation check
Figure 1 displays the changing patterns of the arousal and valence

scores between the pre-and posttest conditions across the three
groups. The results of a 3 (groups) x2 (time points) mixed design
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Changes in the arousal and valence scores between the pre-and post-test conditions for the three groups.

ANOVA revealed a significant group x time interaction effect for both
arousal (Wilks’ Lambda=0.93, F[2, 650] =27.2, p =0.004, npz =0.09)
and valence (Wilks’ Lambda=0.75, F [2, 650] =109.16, p =0.001,
n,> =0.25), suggesting that the changes in the arousal and valence
scores across the two time points were different across the
three groups.

Hence, subsequent repeated-measures ANOVAs were performed
separately for the three groups for both arousal and valence. The results
confirmed that the emotion induction procedure was successful. In
particular, the positive emotion induction group showed a statistically
significant increase in valence, indicating an increased level of pleasure
(Wilks' Lambda=0.68, F[1, 217]=101.38, p =0.001, 5,> =0.32). In
contrast, the negative emotion induction group demonstrated a
statistically significant decrease in valence, illustrating a decreased level
of pleasure or an increased level of displeasure (Wilks’ Lambda=0.71,
F[1, 218]=88.29, p =0.001, npz =0.24). In the control group, no
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significant change was observed (Wilks’ Lambda=1.00, F[1, 215] =0.08,
p =0.77, n,> =0.00). With respect to the changes in arousal scores, a
statistically significant increase was observed for both the positive
(Wilks' Lambda=0.62, F[1, 217]=135.38, p =0.001, 7,2 =0.38) and
negative (Wilks’ Lambda=0.86, F[1, 218] =35.06, p =0.003, npz =0.14)
emotion induction groups. In the control group, as expected, no
significant change was observed (Wilks’ Lambda=0.99, F[1, 215] =1.92,
p=0.17,7,2=0.01).

Hypothesis testing

Figure 2 presents the changes in creativity motivation as indicated
by the CMS score between the pre-and posttest conditions across the
three groups. The results of a 3 (groups) x2 (time points) mixed
design ANCOVA revealed a significant group X time interaction effect
(Wilks' Lambda=0.58, F[2, 648]=97.6, p =0.002, 5,> =0.48)
controlled for the possible covariate effect of habitual mood. The
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FIGURE 2
Changes in creativity motivation between the pre-and post-test conditions for the three groups.

significant interaction effect suggested that the changes in the CMS
score across the two time points were different across the three
groups. Hence, subsequent repeated-measures ANCOVAs were
performed separately for the three groups to examine the changes in
the CMS score from the pretest to posttest in the three conditions. As
predicted, a statistically significant increase in the CMS score was
observed in both the positive emotion induction group (Wilks’
Lambda=0.70, F[1, 215] =90.4, p =0.001, 771,2 =0.24) and the negative
emotion induction group (Wilks’ Lambda=0.98, F[1, 216]=9.21,
p =0.048, 1, =0.08), thus suggesting that either positive or negative
emotion induction increases creativity motivation. These results
confirmed H2a and H2b. Furthermore, the obtained effect sizes
revealed that positive emotion induction (17,> =0.24) demonstrated a
stronger effect than negative emotion induction (7, =0.08) in regard
to increasing creativity motivation. With respect to the control group,
as expected, no significant change was observed (Wilks
Lambda = 1.00, F[1, 213] =0.03, p =0.86, ,> = 0.00).

The results revealed statistically significant differences across the
three groups (F [2, 648] =77.8, p =0.001, 5,” =0.41), suggesting that the
three groups showed significantly different degrees of changes in
creativity motivation between the pre-and posttest conditions.
Subsequent analyses of post hoc pairwise comparisons employing the
Bonferroni procedure to adjust for multiple comparisons illustrated that
the positive emotion induction group showed a significantly higher
degree of change in the CMS score (ACMS score=0.75) than the
negative emotion induction group (ACMS score=0.37; ¢t =0.20,
p =0.000) and the control group (ACMS score=—-0.06; ¢ =—0.80,
p =0.000). Moreover, the negative music group (ACMS score=0.37) also
showed a significantly higher degree of change in the CMS score than
the control group (ACMS score=—0.06; t =—0.60, p =0.000). These
results again support H2a and H2b by showing that both positively and
negatively induced emotional states can facilitate creativity motivation.
The results further revealed that positively induced emotional states had
a stronger impact in this context than did negatively induced
emotional states.
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Discussion

It has been argued that affect informs motivational function (Kim
et al., 2022). While some theories (e.g., affect-as-information and
broaden-and-build theories) postulate a facilitating role of positive affect
in task motivation, other theories (e.g., control theory, mood-repair
theory, and the hedonistic discounting hypothesis) contend for a
beneficial effect of negative affect on task motivation (see Madrid and
Patterson, 2018, 2021). These theoretical positions were supported in the
present study based on two empirical investigations that examined the
effect of two types of affective experience on a new motivation construct
(i.e., creativity motivation; Zhang et al., 2018). In the first investigation
(Study 1), evidence was found to support the significant impact of
noninduced habitual mood on creativity motivation in a group of junior
secondary school students. Both positive and negative mood were found
to be positively predictive of creativity motivation, confirming Hla and
H1b. The results of effect sizes also revealed that positive mood was a
stronger predictor than negative mood of creativity motivation. In the
second investigation (Study 2), further analysis was performed to
generalize the findings of Study 1 by extending the study in three ways:
(1) extending the examination of the effect of noninduced habitual
mood to exploring the effect of the experimental manipulation of
emotion induction; (2) extending the use of an adolescent sample of
secondary school students to the use of an emerging adult sample of
university students; and (3) extending the use of a correlational design
to applying an experimental design using standard emotion induction
procedures. Similar to the findings obtained in Study 1, the results of
Study 2 illustrated that the experimental manipulation of emotion
induction in both a positive and a negative valence was effective in
enhancing creativity motivation, confirming H2a and H2b. The results
of effect sizes further illustrated that positive emotional induction
showed a stronger effect than negative emotional induction in
this context.

Taken together, the findings obtained in Studies 1 and 2 consistently
demonstrated a facilitating role of both positive and negative affect in
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creativity motivation. These findings, on the one hand, add to the
literature with respect to the motivational benefits of positive affect (e.g.,
Zanger et al., 2022; Stanley and Schutte, 2023) and lend empirical
support to affect-as-information theory (Schwarz, 1990) and broaden-
and-build theory (Fredrickson, 2001). On the other hand, these findings
also add to the literature with respect to the motivational benefits of
negative affect (e.g., Park et al, 2019; Zheng et al., 2022) and lend
empirical support to control theory (Martin and Stoner, 1996), the
account of mood as a repair strategy (Erber and Erber, 1994), and the
hedonistic discounting hypothesis (Forgas, 2013). These findings enrich
the existing affect-motivation literature by showing that one’s motivation
to engage in creativity-related behaviors can be influenced by a broad
spectrum of affective experiences, including a trait-like (i.e., mood) and
a state-like affect (i.e., emotional state) in either a positive or a negative
valence. These findings also extend the affect-motivation research by
showing that the beneficial effect of both positive and negative affect on
creativity motivation can be generalized across samples of different age
groups ranging from adolescents to emerging adults. Furthermore, the
experimental design in Study 2 allows for the interpretation of a possible
cause-and-effect  relationship between affective states and
creativity motivation.

The finding concerning the facilitating role of both positive and
negative affect in creativity motivation may be related to the nature of
positive and negative affect, which has been understood as two separate
and orthogonal affective dimensions but not ends of a single bipolar
continuum (Lan et al., 2022). On the one hand, the independence of
these affective dimensions makes it possible that feeling positively or
feeling negatively may involve different psychological mechanisms
(Jankowiak et al., 2022). On the other hand, however, that independence
can also make it possible that feeling positively or negatively may involve
similar and parallel experiences leading to similar outcomes, such as the
enhanced creativity motivation highlighted in the present research.
Specifically, people may enhance their motivation to engage in a
creativity task because of the favorable judgments and the strong urges
they experience in a positive affective state (Zanger et al., 2022; Stanley
and Schutte, 2023). In parallel, people may also enhance their motivation
to engage in a creativity task because of the feeling of inadequacies and
threat in a negative affective state, which drives them to put more effort
into engaging in the creativity task to meet certain expectations. In other
words, both positive and negative affect can contribute to enhanced
creativity motivation in a parallel manner through two different routes.
This interpretation is in line with the empirical findings that positive
affect is related to approach motivation, while negative affect is
associated with avoidance motivation (Wang et al., 2022). In line with
this argument, a nonsignificant correlation coefficient between PA and
NA was found in this study. These findings revealed that both positive
and negative affect are important to creativity motivation, which
suggests that optimal creativity performance can result from the
interplay between and joint effects of positive and negative affect (see
also Baas, 2019; Madrid and Patterson, 2021).

It is interesting that the findings obtained in Studies 1 and 2
consistently demonstrated a greater impact of positive affect than
negative affect on creativity motivation. These findings can be interpreted
in light of core affect theory (Russell, 2003) and valence-arousal theory
(Baas et al., 2008; Sambrano et al., 2021), which conceptualize affect as
an integral blend of arousal (sleepy-activated) and hedonic tone
(pleasure-displeasure). These theories emphasize that the effect of affect
on psychological functioning cannot be understood solely in terms of
valence. Rather, arousal (or activation intensity) and valence (or hedonic
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tone) interact with each other to determine the relevant processes and
outcomes. Indeed, an increasing number of empirical studies (e.g., Chi
et al., 2021; Frith et al., 2022; Smith et al., 2022) have supported the
critical role of activation intensity with respect to moderating the effect
of positive and negative valence on creative functioning. It was found
that both high-activated positive affect (e.g., happiness) and high-
activated negative affect (e.g., anger) are associated with a higher level
of creative performance than low-activated positive affect (e.g.,
relaxation) and low-activated negative affect (e.g., sadness). These
findings support the account that the affect-creativity link can be better
understood as a function of an affective state’s associated level of
activation (Baas, 2019).

In line with this possible account, it is interesting to observe that all
five PA items (i.e., active, alert, attentive, determined, and inspired) in
the mood instrument used in the present research belong to the category
of high-activated positive affect. While a majority of the five NA items
(i.e., afraid, ashamed, hostile, nervous) belong to the category of high-
activated negative affect, there is also one item (i.e., upset) from the
category of deactivating negative affect (see Madrid and Patterson,
2018). With respect to the materials used in emotion induction, the
musical stimuli employed for emotion induction were Mozart’s Sonata
for Two Pianos in D Major and Albinoni’s Adagio in G Minor, which are
known to be linked to emotional feelings of happiness and sadness,
respectively (e.g., Fox and Moore, 2021). While happiness is a high-
activated positive affect, sadness is a low-activated negative affect (He
and Wong, 2022). These observations suggest that in both investigations
conducted for this research, only high-activated positive affect was
examined regarding its role in creativity motivation. With respect to
negative affect, however, the roles of both high-and low-activated affect
were examined.

In fact, the findings of this research regarding the changes in arousal
scores revealed that the positive emotion induction group showed a
stronger effect on increased activation levels than the negative emotion
induction group. Regarding the changes in the feeling of pleasure or
displeasure, the results also suggest a stronger effect for the positive
emotion induction group with respect to the feeling of an increased level
of pleasure than for the negative emotion induction group with respect
to the feeling of an increased level of displeasure. These results
potentially confirm that the samples in this study may experience a
higher activation intensity from positive affective states than from
negative affective states, which in turn causes the former to have a
stronger effect on increased creativity motivation. Further empirical
investigation is warranted to test this speculation.

Despite these interesting findings, several limitations of the study
should be noted. First, to test moods, the I-PANAS-SF was employed.
While this instrument has received a great deal of support regarding
its psychometric properties, it measures only some aspects of affect. For
instance, all of the PA items measure only high-activated positive affect,
and the majority of the NA items measure high-activated negative
affect. However, affect is not a unitary phenomenon, and it varies
widely in both hedonic tone and activation intensity. Future studies
should consider alternative mood measures with the aim of
understanding the general relation between affect and creativity
motivation. In relation to the use of the I-PANAS-SF to assess the
baseline habitual mood in Study 2 to control for its possible covariate
effect on creativity motivation, future studies should also consider
measuring habitual mood in the posttest condition to control for its
possible covariate effect. Second, in the emotion induction procedure,
only musical stimuli were used. More specifically, the musical stimuli
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used in this study were Mozart’s Sonata for Two Pianos in D Major and
Albinoni’s Adagio in G Minor, which are linked to emotional feelings
of happiness and sadness, respectively. While happiness represents a
high-activated positive affect and sadness represents a low-activated
negative affect, future research should address whether the findings
obtained by the present research can be generalized to other types of
affective states, for instance, low-activated positive affect (e.g.,
relaxation, calmness, comfort) or high-activated negative affect (e.g.,
anger, irritation, disgust). Moreover, while an increasing number of
researchers have highlighted the importance of studying the effect of
specific and discrete emotions on creativity (e.g., Baas, 2019; Park et al.,
2019), future research should further explore the link between specific
and discrete emotions and creativity motivation.

Third, while the present study focused on examining the roles of
two types of affective experiences in a newly developed construct (i.e.,
creativity motivation), it is important that a complete test of a model
be conducted with respect to the relationships among the three
variables (i.e., affect, creativity motivation, creativity outcomes) to
enrich the understanding regarding the direct and indirect roles of
affective experiences in creativity outcomes. It would also be interesting
to further explore the effect of critical moderating variables (e.g.,
contextual and personality factors) in modifying the paths in the
model. Finally, the fourth limitation concerns the nature of the study
samples. While this research involved both an adolescent sample and
an emerging adult sample, all participants were Chinese students in
Hong Kong. Future studies should extend this line of research to
participants with diverse ethnic and socioeconomic backgrounds,
which can help test the generalizability of the findings obtained in
this study.

Conclusion

Prior limitations notwithstanding, the present study makes a
significant contribution to the literature with respect to the role of
affect in creativity motivation. While previous affect-creativity research
has focused predominantly on the role of affect in the cognitive
components of creativity and yielded mixed results, this research adds
to the literature by demonstrating the beneficial role of affect in
creativity motivation. By conducting two investigations that involved
different affective variables, different methodologies, and across
student samples of different age groups ranging from adolescents to
emerging adults, empirical evidence was consistently found to support
the motivational benefits of both trait-link (i.e., mood) and state-like
affects (i.e., emotional state) in both a positive and a negative valence.
These findings carry educational implications that students’ creativity
motivation can be influenced by a broad spectrum of affective
experiences (i.e., positive and negative affect, stable and enduring

References

Acar, S., Tadik, H., Myers, D., Van der Sman, C., and Uysal, R. (2021). Creativity and
well-being: a meta-analysis. J. Creat. Behav. 55, 738-751. doi: 10.1002/jocb.485

Amabile, T. M. (1996/2019). Creativity in Context: Update to the Social Psychology of
Creativity. New York: Routledge.

Baas, M. (2019). “In the mood for creativity” in The Cambridge Handbook of Creativity.
eds. J. C. Kaufman and R. S. Sternberg (New York:Cambridge University Press), 257-272.

Baas, M., De Dreu, C. K. W, and Nijstad, B. A. (2008). A meta-analysis of 25 years of
mood-creativity research: hedonic tone, activation, or regulatory focus? Psychol. Bull. 134,
779-806. doi: 10.1037/a0012815

Frontiers in Psychology

10.3389/fpsyg.2023.1014612

moods, and momentary and mutable emotions). Encouraging students
to accept and appreciate the diversity of affective experiences may be a
first step for enhancing their creativity motivation.

Data availability statement

Requests to access the datasets should be directed to the
corresponding author.

Ethics statement

The studies involving human participants were reviewed and
approved by The Human Research Ethics Committee of the Education
University of Hong Kong. Written informed consent to participate in
this study was provided by the participants and/or the participants’ legal
guardian/next of kin.

Author contributions

W-jH contributed to the conception and design of the work as well
as the acquisition, analysis, and interpretation of the data. She
contributed to the article and approved the submitted version.

Funding

The work described in this article was partially supported by a grant
from the Education University of Hong Kong (Project No:
RG57/2019-2020R).

Conflict of interest

The author declares that the research was conducted in the absence
of any commercial or financial relationships that could be construed as
a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors and
do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product that
may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Baas, M., De Dreu, C. K. W,, and Nijjstad, B. A. (2011). When prevention promotes
creativity: the role of mood, regulatory focus, and regulatory closure. J. Pers. Soc. Psychol.
100, 794-809. doi: 10.1037/a0022981

Bornstein, M. H. (2022). “Creativity across the lifespan” in The Cambridge Handbook of
Lifespan Development of Creativity. eds. S. W. Russ, J. D. Hoffmann and J. C. Kaufman (New
York:Cambridge University Press), 56-98.

Chi, N. W,, and Lam, L. W. (2022). Is negative group affective tone always bad for team
creativity? Team trait learning goal orientation as the boundary condition. Group Org.
Manag. 47, 72-108. doi: 10.1177/10596011211011336

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1014612
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1002/jocb.485
https://doi.org/10.1037/a0012815
https://doi.org/10.1037/a0022981
https://doi.org/10.1177/10596011211011336

He

Chi, N. W,, Liao, H. H., and Chien, W. L. (2021). Having a creative day: a daily diary
study of the interplay between daily activating moods and physical work environment on
daily creativity. J. Creat. Behav. 55, 752-768.

Cohen, J. (2013). Statistical Power Analysis for the Behavioral Sciences. New York:
Routledge.

Csikszentmihalyi, M. (2015). The Systems Model of Creativity: The Collected Works of
Mihaly Csikszentmihalyi. New York: Springer.

Darfler, M., and Kalantari, S. (2022). A synthetic review of evaluation expectation and
its effects on creativity. Think. Skills Creat. 46:101111. doi: 10.1016/j.tsc.2022.101111

Davis, M. A. (2009). Understanding the relationship between mood and creativity: a
meta-analysis. Organ. Behav. Hum. Decis. Process. 108, 25-38. doi: 10.1016/j.
obhdp.2008.04.001

Du, Y, Yang, Y., Wang, X., Xie, C., Liu, C., Hu, W,, et al. (2021). A positive role of negative
mood on creativity: the opportunity in the crisis of the COVID-19 epidemic. Front.
Psychol. 11:600837. doi: 10.3389/fpsyg.2020.600837

Earl, S. R, Taylor, I. M., Meijen, C., and Passfield, L. (2019). Young adolescent
psychological need profiles: associations with classroom achievement and well-being.
Psychol. Sch. 56, 1004-1022. doi: 10.1002/pits.22243

Erber, R., and Erber, M. W. (1994). Beyond mood and social judgement: mood incongruent
recall and mood regulation. Eur. J. Soc. Psychol. 24, 79-88. doi: 10.1002/ejsp.2420240106

Eskine, K. E., Anderson, A. E., Sullivan, M., and Golob, E. J. (2020). Effects of music
listening on creative cognition and semantic memory retrieval. Psychol. Music 48, 513-528.
doi: 10.1177/0305735618810792

Forgas, J. P. (2013). Don’'t worry, be sad! On the cognitive, motivational, and interpersonal
benefits of negative mood. Curr. Dir. Psychol. Sci. 22,225-232. doi: 10.1177/0963721412474458

Fox, A. G., and Moore, M. T. (2021). Extraversion and neuroticism: associated responses
to a positive mood induction. Psychol. Music 49, 69-83. doi: 10.1177/0305735619838049

Fredrickson, B. L. (2001). The role of positive emotions in positive psychology: the
broaden-and-build theory of positive emotions. Am. Psychol. 56, 218-226. doi:
10.1037/0003-066X.56.3.218

Frith, E., Miller, S. E., and Loprinzi, P. D. (2022). Effects of verbal priming with acute exercise
on convergent creativity. Psychol. Rep. 125, 375-397. doi: 10.1177/0033294120981925

Hair, J. E, Hult, G. T. M., Ringle, C. M, Sarstedt, M., Danks, N. P, and Ray, S. (2021).
“Evaluation of reflective measurement models” in Partial Least Squares Structural Equation
Modeling (PLS-SEM) Using R: A Workbook (Cham: Springer), 75-90.

Harada, T. (2021). Mood and risk-taking as momentum for creativity. Front. Psychol.
11:610562. doi: 10.3389/fpsyg.2020.610562

Hayes, A. E, and Coutts, J. J. (2020). Use omega rather than Cronbach's alpha for estimating
reliability. But.... Commun. Methods Meas. 14, 1-24. doi: 10.1080/19312458.2020.1718629

He, W. ], and Wong, W. C. (2022). Affective state contributes to creative self-efficacy:
evidence from an experimental study of emotion induction. Think. Skills Creat. 45:101061.
doi: 10.1016/j.ts¢.2022.101061

He, W.]., Wong, W. C,, and Hui, A. N. N. (2017). Emotional reactions mediate the effect
of music listening on creative thinking: perspective of the arousal-and-mood hypothesis.
Front. Psychol. 8:1680. doi: 10.3389/fpsyg.2017.01680

Hennessey, B. A. (2015). Creative behavior, motivation, environment and culture: the
building of a systems model. J. Creat. Behav. 49, 194-210. doi: 10.1002/jocb.97

Husain, G., Thompson, W. E, and Schellenberg, E. G. (2002). Effects of musical tempo
and mode on arousal, mood, and spatial abilities. Music. Percept. 20, 151-171. doi: 10.1525/
mp.2002.20.2.151

Hwang, T. J,, and Choi, J. N. (2020). Different moods lead to different creativity:
mediating roles of ambiguity tolerance and team identification. Creat. Res. J. 32, 161-173.
doi: 10.1080/10400419.2020.1751542

Ivancovsky, T., Shamay-Tsoory, S., Lee, J., Morio, H., and Kurman, J. (2021). A
multifaceted approach to measure creativity across cultures: the role of the centrality of
context in divergent thinking tasks. J. Creat. Behav. 55, 1028-1046. doi: 10.1002/jocb.506

Jankowiak, K., Naranowicz, M., and Thierry, G. (2022). Positive and negative moods
differently affect creative meaning processing in both the native and non-native language.
Brain Lang. 235:105188. doi: 10.1016/j.band].2022.105188

Killgore, W. D. S. (1998). The affect grid: a moderately valid, nonspecific measure of
pleasure and arousal. Psychol. Rep. 83, 639-642. doi: 10.2466/pr0.1998.83.2.639

Kim, Y., Ribeiro, M. A, and Li, G. (2022). Tourism memory, mood repair and behavioral
intention. Ann. Tour. Res. 93:103369. doi: 10.1016/j.annals.2022.103369

Kiihnel, ], Bledow, R., and Kiefer, M. (2022). There is a time to be creative: the alignment
between chronotype and time of day. Acad. Manag. J. 65, 218-247. doi: 10.5465/am;j.2019.0020

Kumar, M., Roy, S., Bhushan, B., and Sameer, A. (2022). Creative problem solving and
facial expressions: a stage based comparison. PLoS One 17:€0269504. doi: 10.1371/journal.
pone.0269504

Lan, J., Mao, Y., Peng, K. Z., and Wang, Y. (2022). The combined effects of positive and
negative affect on job satisfaction and counterproductive work behavior. Asia Pac. J.
Manag. 39, 1051-1069. doi: 10.1007/s10490-021-09753-1

Li, P, Zhang, Z. S., Zhang, Y., Zhang, J., Nunez, M., and Shi, J. (2021). From implicit
theories to creative achievements: the mediating role of creativity motivation in the

relationship between stereotypes, growth mindset, and creative achievement. J. Creat.
Behav. 55, 199-214. doi: 10.1002/jocb.446

Frontiers in Psychology

12

10.3389/fpsyg.2023.1014612

Liu, J., You, R, Hao, L., and Chung, P. (2020). Chinese version of the international
positive and negative affect schedule short form: factor structure and measurement
invariance. Health Qual. Life Outcomes 18, 1-8. doi: 10.1186/s12955-020-01526-6

Madrid, H. P, and Patterson, M. G. (2018). “Affect and creativity” in Individual Creativity
in the Workplace. eds. R. Reiter-Palmon, V. Kennel and J. C. Kaufman (Amsterdam,
Netherlands: Elsevier), 245-265.

Madrid, H. P., and Patterson, M. (2021). “Affect and proactivity in teams” in Emotion and
Proactivity at Work: Prospects and Dialogues (UK, Bristol: Bristol University Press),
215-236.

Mao, J., Chang, S., Gong, Y., and Xie, J. L. (2021). Team job-related anxiety and creativity:
investigating team-level and cross-level moderated curvilinear relationships. J. Organ.
Behav. 42, 34-47. doi: 10.1002/job.2489

Martin, L. L., and Stoner, P. (1996). “Mood as input: what we think about how we feel
determines how we think” in Striving and Feeling: Interactions Among Goals, Affect, and
Self-Regulation. eds. L. L. Martin and A. Tesser (Mahwah, NJ: Erlbaum), 279-301.

Mastria, S., Agnoli, S., Zanon, M., Acar, S., Runco, M. A,, and Corazza, G. E. (2021).
Clustering and switching in divergent thinking: neurophysiological correlates underlying
flexibility during idea generation. Neuropsychologia 158:107890. doi: 10.1016/j.
neuropsychologia.2021.107890

Park, G., Lim, B., and Oh, H. (2019). Why being bored might not be a bad thing after all.
Acad. Manag. Discov. 5, 78-92. doi: 10.5465/amd.2017.0033

Paul, K., Pourtois, G., van Steenbergen, H., Gable, P,, and Dreisbach, G. (2021). Finding
a balance: modulatory effects of positive affect on attentional and cognitive control. Curr.
Opin. Behav. Sci. 39, 136-141. doi: 10.1016/j.cobeha.2021.03.002

Runco, M. A., and Chand, 1. (1995). Cognition and creativity. Educ. Psychol. Rev. 7,
243-267. doi: 10.1007/BF02213373

Russell, J. A. (2003). Core affect and the psychological construction of emotion. Psychol.
Rev. 110, 145-172. doi: 10.1037/0033-295x.110.1.145

Russell, Y. I, and Gobet, E (2012). Sinuosity and the affect grid: a method for adjusting
repeated mood scores. Percept. Mot. Skills 114, 125-136. doi: 10.2466/03.28.PMS.114.1.125-136

Russell, J. A., Weiss, A., and Mendelsohn, G. A. (1989). Affect grid: a single-item scale
of pleasure and arousal. J. Pers. Soc. Psychol. 57, 493-502. doi: 10.1037/0022-3514.57.3.493

Sambrano, D., Masip, J., and Blandon-Gitlin, I. (2021). How emotions affect judgement
and decision making in an interrogation scenario. Leg. Criminol. Psychol. 26, 62-82. doi:
10.1111/lerp.12181

Schellenberg, E. G., Nakata, T., Hunter, P. G., and Tamoto, S. (2007). Exposure to music
and cognitive performance: tests of children and adults. Psychol. Music 35, 5-19. doi:
10.1177/0305735607068885

Schwarz, N. (1990). “Feeling as information: informational and motivational functions
of affective states” in Handbook of Motivation and Cognition: Foundations of Social
Behavior. Vol. 2. eds. E. T. Higgins and R. Sorentino (New York: Guilford), 527-561.

Shin, M., Kim, Y., and Ahn, J. (2022). Empirical links between emotions and listening to
music mid-and post-exercise. Psychol. Music 50, 2063-2076. doi: 10.1177/03057356211070040

Smith, K., Pickering, A., and Bhattacharya, J. (2022). The creative life: a daily diary study
of creativity, affect, and well-being in creative individuals. Creat. Res. J. 34, 460-479. doi:
10.1080/10400419.2022.2122371

Stanley, P. ], and Schutte, N. S. (2023). Merging the self-determination theory and the
broaden and build theory through the nexus of positive affect: a macro theory of positive
functioning. New Ideas Psychol. 68:100979. doi: 10.1016/j.newideapsych.2022.100979

Sternberg, R. J. (2006). The nature of creativity Creat. Res. J. 18, 87-98. doi: 10.1207/
§15326934crj1801_10

Thompson, E. R. (2007). Development and validation of an internationally reliable short-
form of the positive and negative affect schedule (PANAS). J. Cross-Cult. Psychol. 38,
227-242. doi: 10.1177/0022022106297301

Tierney, P. (2015). “An identity perspective on creative action in organizations” in The
Oxford Handbook of Creativity, Innovation, and Entrepreneurship. eds. C. E. Shalley, M. A.
Hitt, J. Zhou, C. E. Shalley, M. A. Hitt and J. Zhou (New York: Oxford University Press),
79-92.

Wang, X, Li, Y., Li, X,, Dai, D. Y., and Hu, W. (2022). The influence of varying positive
affect in approach-motivation intensity on creative idea generation and creative idea
evaluation: an fNIRS study. Think. Reason., 1-41. doi: 10.1080/13546783.2022.2039293

Zanger, V., Meifiner, M., and Rauschnabel, P. A. (2022). Beyond the gimmick: how
affective responses drive brand attitudes and intentions in augmented reality marketing.
Psychol. Mark. 39, 1285-1301. doi: 10.1002/mar.21641

Zhan, ], Jiang, S., and Luo, J. (2020). The angrier or the happier the more creative? The
impact of anger and joy induction on creative problem-solving and divergent thinking.
PsyCh J. 9, 864-876. doi: 10.1002/pchj.400

Zhang, Z., Hoxha, L., Aljughaiman, A., Gomez-Arizaga, M. P, Gucyeter, S.,
Ponomareva, L, et al. (2018). Creativity motivation construct development and cross-
cultural validation. Psychol. Test Assess. Model. 60, 517-530.

Zheng, L., Chen, Y., and Gan, Y. (2022). Problem solving: helping understand why future
orientation regulates emotion and benefits performances. Curr. Psychol., 1-11. doi:
10.1007/s12144-022-02983-6

Zielinska, A., Lebuda, I., and Karwowski, M. (2022). Simple yet wise? Students’ creative
engagement benefits from a daily intervention. Transl. Issues Psychol. Sci. 8, 6-23. doi:
10.1037/tps0000289

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1014612
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.tsc.2022.101111
https://doi.org/10.1016/j.obhdp.2008.04.001
https://doi.org/10.1016/j.obhdp.2008.04.001
https://doi.org/10.3389/fpsyg.2020.600837
https://doi.org/10.1002/pits.22243
https://doi.org/10.1002/ejsp.2420240106
https://doi.org/10.1177/0305735618810792
https://doi.org/10.1177/0963721412474458
https://doi.org/10.1177/0305735619838049
https://doi.org/10.1037/0003-066X.56.3.218
https://doi.org/10.1177/0033294120981925
https://doi.org/10.3389/fpsyg.2020.610562
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1016/j.tsc.2022.101061
https://doi.org/10.3389/fpsyg.2017.01680
https://doi.org/10.1002/jocb.97
https://doi.org/10.1525/mp.2002.20.2.151
https://doi.org/10.1525/mp.2002.20.2.151
https://doi.org/10.1080/10400419.2020.1751542
https://doi.org/10.1002/jocb.506
https://doi.org/10.1016/j.bandl.2022.105188
https://doi.org/10.2466/pr0.1998.83.2.639
https://doi.org/10.1016/j.annals.2022.103369
https://doi.org/10.5465/amj.2019.0020
https://doi.org/10.1371/journal.pone.0269504
https://doi.org/10.1371/journal.pone.0269504
https://doi.org/10.1007/s10490-021-09753-1
https://doi.org/10.1002/jocb.446
https://doi.org/10.1186/s12955-020-01526-6
https://doi.org/10.1002/job.2489
https://doi.org/10.1016/j.neuropsychologia.2021.107890
https://doi.org/10.1016/j.neuropsychologia.2021.107890
https://doi.org/10.5465/amd.2017.0033
https://doi.org/10.1016/j.cobeha.2021.03.002
https://doi.org/10.1007/BF02213373
https://doi.org/10.1037/0033-295x.110.1.145
https://doi.org/10.2466/03.28.PMS.114.1.125-136
https://doi.org/10.1037/0022-3514.57.3.493
https://doi.org/10.1111/lcrp.12181
https://doi.org/10.1177/0305735607068885
https://doi.org/10.1177/03057356211070040
https://doi.org/10.1080/10400419.2022.2122371
https://doi.org/10.1016/j.newideapsych.2022.100979
https://doi.org/10.1207/s15326934crj1801_10
https://doi.org/10.1207/s15326934crj1801_10
https://doi.org/10.1177/0022022106297301
https://doi.org/10.1080/13546783.2022.2039293
https://doi.org/10.1002/mar.21641
https://doi.org/10.1002/pchj.400
https://doi.org/10.1007/s12144-022-02983-6
https://doi.org/10.1037/tps0000289

	Positive and negative affect facilitate creativity motivation: Findings on the effects of habitual mood and experimentally induced emotion
	Introduction
	Research on the affect–creativity link
	Extending affect–creativity research to creativity motivation

	Study 1
	Research question and hypotheses
	Methods
	Participants
	Instruments
	Moods
	Creativity motivation
	Procedure
	Data analysis
	Results

	Study 2
	Research question and hypotheses
	Methods
	Participants
	Materials
	Musical stimuli
	Instruments
	Procedure
	Data analysis
	Results
	Manipulation check
	Hypothesis testing

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	 References

