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mediation role of emotional
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Hongyu Fu and Zhonglu Zhang*

Department of Psychology in School of Education, Guangzhou University, Guangzhou, China

The current study aims to investigate the influence of positive and negative
moral emotions (gratitude and guilt) on malevolent creativity by exploring
the potential mediation role of valence and prosocial behavior. Using
autobiographical recall, three groups of participants developed gratitude,
guilt, or neutral emotion, respectively, and then their prosocial behavior
and malevolent creativity performance were compared. Results showed
that compared with the neutral condition, individuals in the gratitude state
experienced more positive emotions with less malevolent creative ideas, but
the positive valence pathway had a positive effect on malevolent creativity,
indicating the promoting effect of positive emotion on creativity. By contrast,
individuals in the guilt state experienced more negative emotions, which result
in less malevolent creativity. Gratitude and guilt promoted prosocial behaviors,
which did not mediate the effect of gratitude or guilt on malevolent creativity.
In short, the results indicate that the positive and negative moral emotions
(gratitude and guilt) inhibit malevolent creativity, which is mediated by valence,
instead of prosocial behavior.

malevolent creativity, guilt, gratitude, valence, prosocial behavior

Introduction

Malevolent creativity: Concept and impact factors

Creativity seems a double-edged sword: on the one hand, creativity can be defined
as the ability to produce novel products or ideas, which is valuable in solving problems
and promoting social progress and innovation (Runco and Jaeger, 2012); on the other
hand, when an individual’s motive is to harm others and destroy society, the ability
of such an idea or product is referred to as malevolent creativity, which is defined as
creativity that intentionally harms society, others, or property (Cropley et al., 2008, 2014;
Kapoor and Kaufman, 2022). The products of malevolent creativity are so wide-ranging,
from everyday fraud to premeditated criminality or terrorist attacks. It is necessary
to find ways to curb it. Malevolent creativity is affected by many factors, such as
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unfair situations, attention bias, impulse control, emotional
intelligence, and approach-avoidance motivation (Gill et al,
2013; Harris et al., 2013; Jonason et al., 2014; Gutworth et al,,
2016; Gong et al.,, 2017; Hao et al., 2020), as well as emotion
and morality.

Previous studies have indicated that malevolent creativity
is closely related to emotion and morality. For instance,
researchers have found that anger can promote malevolent
creativity in negative emotions (Cheng et al, 2021a,b), and
shame can restrain lies (Fan et al., 2019). Although lying belongs
to the component of malevolent creativity (Hao et al., 2016), it
cannot represent malevolent creativity as it only reflects immoral
behavior. Regarding morality, meta-analysis indicates that
creativity is positively related to immorality and dark personality
(Lebuda et al., 2021; Storme et al., 2021). The moral foundation
and the positive correlation between dark personality and
creativity are mainly reflected in malevolent creativity (Kapoor
and Kaufman, 2021). The malevolent behavior of highly creative
people is also regulated by moral reasoning (Zhao et al., 2022).
Considering the close relationship between malevolent creativity
and emotion, as well as morality, it is meaningful to test whether
and how moral emotions influence malevolent creativity.

Moral emotions and malevolent creativity

Moral emotion refers to the emotion caused by individuals’
evaluation of their own or others’ behaviors and thoughts
according to social norms or codes of conduct (Eisenberg,
2000; Haidt, 2003; Tangney et al., 2007). Moral emotions can
be divided into different categories according to different
criteria or dimensions. For example, moral emotions can
be divided into positive or negative emotions according to
valence. According to the criterion of motivational tendency,
moral emotions can also be divided into prosocial or antisocial
emotions (Haidt, 2003; Rudolph et al, 2013). Interestingly,
guilt and gratitude are two types of moral emotions which
share common and different features in these two dimensions.
From the perspective of motivational tendency, both guilt and
gratitude are typical prosocial emotions related to prosocial
behavior closely (de Hooge et al., 2007; Ma et al., 2017; Tang
et al, 2019). From the perspective of valence, on the one
hand, guilt is an unpleasant negative emotional experience that
occurs when individuals realize that they have done something
that violates moral principles or hurts others and should be
responsible for it (Haidt, 2003; de Hooge et al, 2007). On
the other hand, gratitude is defined as a complex emotional
experience of pleasure generated by individuals when they
receive favors (McCullough et al., 2001). Gratitude originates
with thankfulness from the behavior of others, which has
the function of promoting individuals to care for others and
delivering supportive social connections (Grant and Gino,
2010; Ma et al,, 2017). Although both are prosocial emotions,
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gratitude has positive valence and can cause personal pleasure.
Guilt has a negative valence and makes one feel bad (de Hooge
et al., 2007; Rudolph et al., 2013). Guilt is different from anger
and shame, although all three are negative emotions. Anger
is a basic emotion, which can promote malevolent creativity
by stimulating individual aggression (Cheng et al, 2021a).
Guilty and shame are both moral emotions. Shame is triggered
by avoiding punishment, so individuals have the motivation
to protect their self-image (de Hooge et al, 2007). Guilt is a
self-condemning emotion with moral compensation, this refers
to the fact that guilt is an emotion that tends to undertake
compensatory behavior in self-condemnation of morality,
such as clean behavior and prosocial behavior (Zhong and
Liljenquist, 2006; Conway and Peetz, 2012; Piazza et al., 2013).

Moral emotions may weaken malevolent creativity: On the
one hand, motives and products of malevolent creativity often
involve hurting others, aggression, and antisocial behaviors,
which are opposite to prosocial behaviors and benevolence,
while moral emotions often affect prosocial behaviors and
motives (Cropley et al., 2008). Previous meta-analyses indicated
that guilt and gratitude are positively correlated with prosocial
behavior (Ma et al., 2017; Tang et al., 2019). These suggest
that prosocial emotion may be an important factor affecting
malevolent creativity. On the other hand, malevolent creativity
is related to emotional valence. As the core factor in the
construction of emotion, emotional valence is the state in which
individuals experience positive or negative emotion (Rasmussen
and Berntsen, 2009). For example, anger is a negative emotion,
which causes individuals to experience unpleasant feelings
(Cheng et al,, 2021a). In moral emotions, gratitude can make
individuals experience wellbeing and happiness with positive
valence, while guilt makes individuals feel bad and depressed
with negative valence (de Hooge et al., 2007; Alkozei et al.,
2018). The meta-analyses of previous studies on emotion and
creativity indicated that positive emotions promote creativity,
while negative emotions hinder creativity (Baas et al., 2008;
Davis, 2009). In sum, gratitude and guilt may be emotional
factors effectively inhibiting malevolent creativity. The pathway
may be the effect of gratitude and guilt on prosocial behavior or
the effect of emotional valence.

Current study

To this end, it is largely unknown how moral emotions
(e.g., guilt and gratitude) influence malevolent creativity. From
the perspective of prosocial emotion and valence, the current
study aims to explore the influence of gratitude and guilt
on malevolent creativity and whether there is a mediating
effect of prosocial behavior or emotional valence. In this
study, guilt and gratitude were induced by an autobiographical
recall to investigate whether individuals were more likely
to engage in prosocial behaviors and less likely to exhibit
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malevolent creativity under two types of moral emotions and
whether prosocial behaviors or emotional valence could inhibit
malevolent creativity.

Based on the aforementioned literature, we aim to test the
following hypotheses in this study: (1) Gratitude and guilt inhibit
the performance of malevolent creativity. (2) Gratitude and guilt
make individuals more inclined to engage in prosocial behaviors.
(3) Gratitude makes individuals experience positive emotions,
while guilt makes individuals experience negative emotions.
(4) The inhibition effect of gratitude and guilt on malevolent
creativity is mediated by prosocial behavior. (5) Gratitude and
guilt inhibit malevolent creativity through different valences.

Methods

Participants

A total of 111 participants were recruited for the experiment,
including 24 male and 87 female participants (Mgage = 19.50 +
1.07 years). The participants were randomly assigned to the guilt,
neutral, or gratitude group, with a balanced gender (29 women
and eight men in each group). In total, two participants had
their data removed (one reported being honest and guilt-free,
and the other participant wrote too little in the autobiographical
recall stage, which is far from meeting our minimum word
count requirement). We chose the F test in G*Power 3.1.9.7.
The statistical test power of this study was analyzed by post hoc
estimation. We set the effect size to large (f = 0.40) and the
significance level at @ = 0.05. The result shows that power (I-
B) = 0.97 > 0.80, which indicates that the sample size of this
study meets the statistical requirements.

Materials

Emotion induction and treatment of the
control group

The autobiographical recall paradigm was introduced to
induce different types of moral emotions (Parkinson and
Ilingworth, 2009; Stearns and Parrott, 2012; Peng et al., 2018;
Cheng et al., 2021a). The gratitude group was asked to recall an
event they were grateful for, the guilt group was asked to recall a
bad thing they felt guilty about, and the neutral group was asked
to complete a control task (keeping a detailed diary of their day).
The participants were required to write no <150 words within
15 min. They filled out their memories on a given paper sheet.

Emotional manipulation check and valence
measurement

The Chinese version of the PANAS scale was used for the
pre-test and post-test (Qiu et al., 2008). The scale included nine
positive and nine negative emotional experience descriptions.
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The participants were asked to rate how much they currently
experienced the emotions described by these words on a five-
point scale ranging from 1 (very slightly) to 5 (extremely). In
the study, the positive valence was the cumulative score of the
positive affect subscale in PANAS (Cronbach’s @ = 0.92), and the
negative valence was the cumulative score of the negative affect
subscale in PANAS (Cronbach’s @ = 0.90).

Measurement of prosocial behavior

Using the scenario material compiled by Xia et al.
(2021), two questions represent the willingness and energy of
individuals to participate in prosocial behaviors, which can
effectively measure prosocial behaviors (Grant and Gino, 2010).
The contents are as follows:

Now, the school will organize voluntary activities in welfare
homes and nursing homes for the elderly. At the request of the
hospital, volunteers should concentrate on accompanying the
elderly or children in the process of volunteering. Therefore, the
school volunteer association requires volunteers to participate
in the activity within 3 h of the activity, try not to use mobile
phones and other communication equipment to do irrelevant
things, and concentrate on the content of the activity. (1) How
likely do you will volunteer for the voluntary activity? (1-
definitely will not, 7-definitely will). (2) If you are willing to
volunteer, how many days will you spend volunteering 7 days
a week? (Participants were asked to choose a number in the 0,7
days of the week).

The total score after the standardization (Z-score) of the two
questions is used as the indicator of prosocial behaviors (total
score = Q1 (Z-score) + Q2 (Z-score)).

Measurement of malevolent creativity

The malevolent creativity task (MCT) was used to measure
the performance of individuals’ malevolent creativity (Hao et al.,
2020). The MCT written by Hao et al. (2020) is as follows: “Ming
(a name) was walking on his way 1 day. Wei (a name) was
running in a hurry and bumped into Ming, and Ming’s computer
dropped to the ground and broke. Wei criticized Ming and ran
off without saying that he was sorry, which made Ming very
angry.” Participants were asked to generate as many creative
ideas as possible to help Ming take revenge on Wei without
being discovered within 5 min. The performance of malevolent
creativity was measured by fluency, originality, and harmfulness.
The total score of malevolent creativity was calculated by adding
the standardized score (Z-score) of fluency, originality, and
harmfulness [Total score = Fluency (Z-score) + Originality (Z-
score) + Harmfulness(Z-score)]. Fluency refers to the number
of valid ideas generated. A total of four raters evaluated each
idea separately based on whether it is a malevolent idea and
calculated the fluency (ICC = 0.91). Originality refers to the
novelty and uniqueness of generating ideas. A total of four raters
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assigned each idea a score for originality based on how often
it appeared in the sample. Specifically, 2, 1, and 0 points are
assigned to the ideas whose frequency is < 1%, 1% ~ 5%, or >
5%, respectively (Hao et al., 2020; Cheng et al., 2021a). The final
originality score (ICC = 0.81) was taken as the total originality
score of all the ideas of each participant. Harmfulness refers to
the hurtful degree of the generated ideas. Each of the four raters
had a 5-point assessment on the harmfulness of each idea (ICC =
0.89). The score of fluency, originality, and harmfulness of each
idea was averaged across the four raters.

Procedure

The participants completed the emotional pre-test
(PANAS). Then, the participants were asked to complete
the autobiographical recall task in the group. After emotion
induction, the participants completed emotional the post-test
(PANAS) and prosocial situation tasks. The participants were
then asked to complete a five-minute malevolent creativity task

in a written form.

Results

Validation of emotion induction

In order to validate emotion induction, paired sample ¢-tests
were used, respectively, on the pre-test and post-test of emotions
for each of the three groups (see Table 1). The results are as
follows: (1) For the guilt group, the guilt scores of the post-test
(M =3.31, SD = 0.80) were significantly higher than those in the
pre-test (M = 1.40, SD = 0.76), £(34) = —11.20, p < 0.001. (2)
For the gratitude group, the gratitude score of the post-test (M
= 4.05, SD = 0.88) was significantly higher than that in pre-test
(M =241, SD = 1.14), {(35) = —8.01, p < 0.001. (3) There was
no significant difference in the guilt or gratitude score between
the pre-test of guilt (M(giir) = 1.27, SD = 0.56; M(graritude) =
2.38, SD = 1.06) and the post-test (Mg;i) = 1.35, SD = 0.72;
M(gratitude) = 2-22, SD = 1.06) in the neutral group (¢(g,;ir) (36)
= —0.77, p = 0.446; t (graritude) (36) = —0.85, p = 0.404). This
indicated that emotion induction was successfully manipulated.

The effect of gratitude and guilt on
emotional valence

A one-way MANOVA using emotion (guilt, gratitude, and
control) as the between-group factor was conducted on the pre-
test data of positive and negative emotions, with Boxs M = 17.63,
F = 2.86, p = 0.009. The results showed that the covariance
matrices of these dependent variables were not homogeneous
and the data did not fit MANOVA. Thus, one-way ANOVAs
using emotion as the between-group factor were conducted on
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TABLE 1 Descriptive statistics of emotions (M % SD) and paired sample
t-test.

Group Pre-test Post-test T P
Guilt group

Guilt 1.40 +£0.76 3.31£0.80 —11.203 <0.001
Gratitude group

Gratitude 241+1.14 4.05£0.88 —8.010 <0.001
Neutral group

Gratitude 2.38 £ 1.06 2.22 £1.06 0.845 0.404

Guilt 1.27 £0.56 1.35+0.72 —0.770 0.446

positive and negative emotions, respectively. The results showed
that in the pre-test, there was neither any significant difference
in positive emotions [F(; 196y = 0.12, p = 0.892] nor any
significant difference in the negative emotions [F(5 196) = 1.24,
p = 0.294] among the three groups.

A one-way MANOVA using emotion as the between-group
factor was conducted on the post-test of positive and negative
emotions, showing Boxs M = 10.40, F = 1.69, p = 0.120. The
results showed that the covariance matrices of these dependent
variables were homogeneous, and the data are suitable for
MANOVA. The main effect of different emotional groups on
positive emotions was significant, F(, 196) = 17.06, p < 0.001,
eta® = 0.24. Post hoc tests showed that the gratitude group (M
= 29.32, SD = 8.45) was higher than that neutral group (M =
23.97, SD = 7.68, p = 0.004, Cohen’s d = 8.07) and guilt group
(M = 18.54, SD = 7.29, p < 0.001, Cohen’s d = 7.91), and the
guilt group was lower than the neutral group (p = 0.004, Cohen’s
d = 7.49). The main effect of different emotional groups on
negative emotions was significant, F(, 196) = 37.43, p < 0.001,
eta = 0.41. Post hoc tests showed that the guilt group (M =
18.37, SD = 4.58) was higher than the gratitude group (M =
11.57, SD = 3.44, p < 0.001, Cohen’s d = 4.03) and neutral
emotion group (M = 11.32, SD = 3.64). p < 0.001, Cohen’s d =
4.12), and there was no significant difference between the neutral
group and the gratitude group (p = 0.789).

The influence of gratitude and guilt on
prosocial behavior

A one-way ANOVA using emotion as the between-group
factor was conducted on prosocial behavior. The results showed
that the main effect of emotion on prosocial behavior was
significant, F; 196) = 3.90, p = 0.023, eta®> = 0.07. Post hoc
tests showed that the neutral group (M = —0.60, SD = 1.98) was
lower than the gratitude group (M = 0.309, SD =1.33,p = 0.017,
Cohen’s d = 1.69) and guilt group (M = 0.306, SD = 1.41). p =
0.018, Cohen’s d = 1.73), and there was no significant difference
between the guilt group and the gratitude group (p = 0.993).

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.945848
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Fu and Zhang

10.3389/fpsyq.2022.945848

6
* *okok
5 I
|
s
> 4
<
=
ﬂo! * *okx
w 3
o
g T
o 2
=
* sk
1
0 [ | —
gratitude neutral guilt gratitude neutral guilt gratitude neutral guilt
MCT fluency MCT originality MCT harmfulness

FIGURE 1
Malevolent creativity task performance in different emotion groups in experiment. The error bars represent standard errors. *p < 0.05,
***p < 0.001

The influence of gratitude and guilt on
malevolent creativity

A one-way MANOVA using emotion as the between-
group factor was conducted on the MCT fluency, originality,
and harmfulness of MCT, Boxs M = 9.51, F=0.76, p =
0.693. The results showed that the covariance matrices of each
dependent variable are homogeneous, and the data are suitable
for multivariate variance analysis. The results showed that the
main effect of moral emotion on MCT fluency was significant,
F(3, 106) = 443, p = 0.014, eta? = 0.08. Post hoc tests showed
that the neutral group (M = 2.58, SD = 1.06) was higher than the
gratitude group (M = 1.99, SD = 0.96, p = 0.014, Cohen’s d =
1.00) and guilt group (M = 1.96, SD = 1.00, p = 0.010, Cohen’s
d = 1.03), and there was no significant difference between the
guilt group and the gratitude group (p = 0.879). The main effect
of moral emotion on MCT originality was significant, F, 1¢)
= 5.87, p = 0.004, eta? = 0.10. Post hoc tests showed that the
neutral emotion group (M = 0.44, SD = 0.40) was higher than
the gratitude group (M = 0.26, SD = 0.35, p = 0.029, Cohen’s d
=0.37) and guilt group (M = 0.16, SD = 0.31, p = 0.001, Cohen’s
d = 0.36), and there was no significant difference between the
guilt group and the gratitude group (p = 0.237). The main
effect of moral emotion on MCT harmfulness was significant,
F(2, 106) = 6.37, p = 0.002, eta® = 0.11. Post hoc tests showed that
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the neutral emotion group (M = 4.90, SD = 2.06) was higher
than the gratitude group (M = 3.79, SD = 2.02, p = 0.020,
Cohen’s d = 2.04) and guilt group (M = 3.24, SD = 1.95, p <
0.001, Cohen’s d = 2.00), and there was no significant difference
between the guilt group and the gratitude group (p = 0.251)
(see Figure 1).

A one-way ANOVA wusing moral emotion as the
between-group factor was conducted on the MCT total
score (standardized score). The main effect of moral emotion on
the MCT total score was significant, F(5 196) = 7.38, p = 0.001,
eta? = 0.12. Post hoc tests showed that the neutral emotion
group (M = 1.23, SD = 2.67) was higher than the gratitude
group (M = —0.36, SD = 2.44, p = 0.007, Cohen’s d = 2.55)
and guilt group (M = —0.92, SD = 2.28, p < 0.001, Cohen’s d =
2.49), and there was no significant difference between the guilt
group and the gratitude group (p = 0.336) (see Figure 2).

The mediation analyses of emotional
valence and prosocial behavior

To further test whether the effect of guilt on malevolent

creativity was mediated through emotional valence, and the
PROCESS was used to perform boostrap-based mediation effect
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analysis (Hayes, 2013; Hayes and Preacher, 2014), with post-test
negative emotions as the mediator, the independent variables
coded as dummy variables (1 = guilty, 0 = neutral), and fluency,
originality, harmfulness, and total score in MCT as dependent
variables. The sample size was 5,000, and the confidence interval
was 95%. The results showed the direct effect of guilt on MCT
fluency was not significant, b = —0.23, p = 0.462, CI = [—0.86,
0.39], while the indirect effect of emotion valence on MCT
fluency was significant, b = —0.39, CI = [—0.80, —0.02] (see
Figure 3A). There was neither a significant direct effect of guilt
on MCT originality (b = —0.20, p = 0.080, CI = [—0.42, 0.02])
nor an indirect effect of emotional valence on MCT originality
(b = —0.09, CI = [—0.22, 0.02]). The direct effect of guilt on
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MCT harmfulness was not significant, b = —0.80, p = 0.193, CI
= [—2.01, 0.41], while the indirect effect of emotional valence
on MCT harmfulness was significant, b = —0.86, CI = [—1.74,
—0.14] (see Figure 3B). The direct effect of guilt on the MCT
total score was not significant, b = —1.13, p = 0.138, CI =
[—2.64, 0.37], while the indirect effect of emotional valence on
the MCT total score was significant, b = —1.02, CI = [-2.02,
—0.13] (see Figure 3C). In short, negative valence completely
mediated the inhibition effect of guilt on the overall performance
of malevolent creativity.

The mediation analysis using prosocial behavior as the
mediator showed that guilt had a significant direct effect on
MCT fluency, b = —0.63, p = 0.015, CI = [—1.14, —0.12],
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FIGURE 3
(A—C) Mediation analysis using negative valence as the mediator. *p < 0.05, ***p < 0.001. The coefficient is non-standard coefficient, and the
standard error is in ().

while prosocial behavior had no significant indirect effect on
MCT fluency, b = 0.01, CI = [—0.13, 0.16]. The direct effect
of guilt on MCT originality was significant, b = —0.30, p =
0.001, CI = [—0.47, —0.12], while the indirect effect of prosocial
behavior on MCT originality was not significant, b = 0.02, CI =
[—0.026, 0.076]. The direct effect of guilt on MCT harmfulness
was significant, b= —1.68, p = 0.001, CI = [—2.66, —0.69], while
the indirect effect of prosocial behavior on MCT harmfulness
was not significant, b = 0.02, CI = [—0.23, 0.36]. The direct effect
of guilt on the MCT total score was significant, b = —2.21, p <
0.001, CI = [—3.42, —0.99], while the indirect effect of prosocial
behavior on the MCT total score was not significant, b = 0.06, CI
=[—0.22, 0.44]. These results suggest that prosocial behavior has
no mediating effect on the effect of guilt on malevolent creativity
(see Table 2).

A similar mediating effect analysis was conducted for the
gratitude group. The independent variables coded as dummy
variables (1 = grateful, 0 = neutral), with fluency, originality,
harmfulness, and total score in MCT as dependent variables. The
mediation analysis using post-test positive emotions as mediator
showed that the direct effect of gratitude on MCT fluency was
significant, b = —0.72, p = 0.004, CI = [—1.21, —0.23], while
the indirect effect of emotion valence on MCT fluency was
significant, b = 0.13, CI = [0.007, 0.35] (see Figure 4A). The
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direct effect of gratitude on MCT originality was significant, b
= —0.25, p = 0.007, CI = [—0.43, —0.07], while the indirect
effect of emotional valence on MCT originality was significant,
b =0.06, CI = [0.003, 0.15] (see Figure 4B). The direct effect of
gratitude on MCT harmfulness was significant, b = —1.45, p =
0.004, CI = [—2.43, —0.48], while the indirect effect of emotional
valence on MCT harmfulness was significant, b = 0.35, CI =
[0.04, 0.85] (see Figure 4C). The direct effect of gratitude on the
MCT total score was significant, b = —2.05, p = 0.001, CI =
[—3.26, —0.84], and the indirect effect of emotional valence on
the MCT total score was significant, b = 0.47, CI = [0.06, 1.08]
(see Figure 4D). In short, positive valence partly mediated the
effect in the inhibition of the overall performance of malevolent
creativity by gratitude.

The mediation analysis using prosocial behavior as mediator
showed that the direct effect of gratitude on MCT fluency was
significant (b = —0.60, p = 0.018, CI = [—1.08, —0.11]), while
the indirect effect of prosocial behavior on MCT fluency was
not significant (b = 0.01, CI = [—0.10, 0.14]. The direct effect
of gratitude on MCT originality was significant (b = —0.20,
p = 0.028, CI = [—0.38, —0.02]), while the indirect effect of
prosocial behavior on MCT originality was not significant (b
= 0.02, CI = [—0.02, 0.08]). The direct effect of gratitude on
MCT harmfulness was significant (b = —1.17, p = 0.021, CI =
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TABLE 2 Mediation analyses of prosocial behavior in guilt (block 1) and in gratitude (block 2).
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Block 1 Guilt B of 95% CI of Bof 95% CI of
direct effect direct effect indirect effect indirect effect
MCT fluency —0.63* [—1.14, —0.12] 0.006 [—0.13,0.16]
MCT originality —0.30%* [—0.47, —0.12] 0.02 [—0.03, 0.09]
MCT harmfulness —1.68** [—2.66, —0.69] 0.02 [—0.03, 0.08]
MCT total score —2.21% [—3.42,—0.99] 0.06 [—0.22, 0.44]
Block 2 Gratitude Bof 95% CI of Bof 95% CI of
direct effect direct effect indirect effect indirect effect
MCT fluency —0.60* [—1.08, —0.11] 0.01 [—0.10, 0.14]
MCT originality —0.20* [—0.38, —0.02] 0.02 [—0.02, 0.08]
MCT harmfulness —1.17* [—2.16, —0.18] 0.06 [—0.18,0.37]
MCT total score —1.68** [—2.91, —0.44] 0.09 [—0.17,0.47]
“p <0.05"p<0.01,""p < 0.001.
A B
-0.59%(0.2 N *
) 0.59%(0.23) MCT ) 0.18%(0.09) MCT
Gratitude Gratitude P
fluency originality
Positive Positive
valence valence
5.35%*(1.88) 0.025*%(0.015) 5.35%*(1.88) 0.012%(0.005)
-0.72%%(0.24) MCT -0.24*%*(0.09) .
Gratitude Gratitude .M.( T.
fluency originality
C D
= * - *%
o 1.11%(0.47) MCT . 1.58%*(0.59) MCT
Gratitude - Gratitude
harmfulness total score
Positive Positive
valence valence
5.35%*(1.88) 0.065%(0.03) 5.35%*%(1.88) 0.087*(0.04)
-1.45%%(0.49) MCT -2.05**(0.61)
At 5 " MCT
Gratitude harmfulness Rt total score
FIGURE 4
(A-D) Mediation analysis using positive valence as the mediator. *p < 0.05, **p < 0.01. The coefficient is non-standard coefficient, and the
standard error is in ().

[—2.16, —0.18]), while the indirect effect of prosocial behavior
on MCT harmfulness was not significant (b = 0.06, CI = [—0.18,
0.37]). The direct effect of gratitude on the MCT total score was
significant (b = —1.68, p = 0.008, CI = [—2.91, —0.44]), while
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the indirect effect of prosocial behavior on the MCT total score
was not significant (b = 0.09, CI = [—0.17, 0.47]). These results
suggest that prosocial behavior has no mediating effect on the
effect of gratitude on malevolent creativity (see Table 2).
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Discussion

Overall, this study tests the potential mediation roles of
valence and prosocial behavior in the influence of moral emotion
(gratitude and guilt) on malevolent creativity. The results mainly
revealed that gratitude and guilt inhibit the performance of
malevolent creativity through the mediation role of emotion
valence, instead of prosocial behavior.

Gratitude and guilt: Two prosocial moral
emotions with different valences

Previous meta-analyses have proved that guilt and gratitude
can promote prosocial behavior (Ma et al, 2017; Tang
et al, 2019). Guilt is a negative emotion, while gratitude
is a positive emotion (Tangney et al., 2007; Rudolph et al,
2013). Consistently, the current study provides evidence that
gratitude and guilt are positive and negative prosocial moral
emotions, respectively. Specifically, the results showed that first,
relative to neutral conditions, individuals in gratitude conditions
experience higher positive emotions, and individuals in guilt
conditions experience higher negative emotions; second, both
gratitude and guilt make individuals more inclined to engage in
prosocial behaviors.

The inhibitory effect of gratitude and
guilt on malevolent creativity: The role of
prosocial behavior

More importantly, we revealed that although with different
valences, both gratitude (positive moral emotion) and guilt
(negative moral emotion) inhibit malevolent creativity by
decreasing performance. However, we did not find any
significant mediating role of prosocial behavior. One reason may
be that we measure prosocial behavior in the study, instead of
motivation, which has been demonstrated to be closely related
to malevolent creativity (Cropley et al., 2008; Hao et al., 2020).
Prosocial behavior is a behavioral result, as a product variable
similar to malevolent creativity. Another reason may be due
to moral compensation. This study verified that individuals
are more inclined to engage in prosocial behaviors under the
experience of guilt (Ma et al., 2017), and malevolent creativity
can be inhibited. As moral compensation refers to that one
tends to do compensation behavior in self-condemnation of
morality, such as clean behavior and prosocial behavior (Zhong
and Liljenquist, 2006; Piazza et al, 2013), we believe that
less malevolent behavior is another manifestation of moral
compensation. Guilt increases prosocial behaviors and decreases
malevolent creativity directly due to moral compensation,
thereby prosocial behaviors and malevolent creativity are
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parallel, instead of mediated. Gratitude can promote prosocial
behaviors and inhabit malevolent creativity, which may be
related to attentional bias. Individuals with gratitude generate
attention to positive events in social interactions, which enhance
prosocial behavior and reduce malevolent motivation (Alkozei
etal., 2018).

The inhibitory effect of gratitude and
guilt on malevolent creativity: The role of
emotional valence

Moreover, we revealed that emotional valence mediates the
inhibition effect of gratitude and guilt on malevolent creativity.
Specifically, gratitude inhibited the overall performance of
malevolent creativity and was reflected in originality, fluency,
and harmfulness. However, gratitude has a positive effect on
the performance of malevolent creativity through the pathway
of positive valence, thus weakening the total effect of gratitude
inhabiting malevolent creativity. Therefore, the influence of
positive valence on gratitude inhibiting malevolent creativity
is not a simple intermediary effect but a suppression effect.
It may be the reason for the promotion effect of positive
emotion on creative thinking as malevolent creativity belongs
to creative thinking (Baas et al, 2008; Davis, 2009). Guilt
inhibits malevolent creativity in two dimensions: fluency and
harmfulness, but not in originality. Moreover, the inhibition
effect of guilt on malevolent creativity is mainly mediated by
negative valence, which not only results from the inhibition
effect of the negative valence of emotion on creative thinking
(Davis, 2009). Also, it may be related to individual motivation
factors and emotion-related cognitive processing.

The mechanism of the inhibition effect of
moral emotions on malevolent creativity:
Potential accounts

On this basis, the mechanism of gratitude and guilt affecting
malevolent creativity is worth further exploring. From the
perspective of the directivity of emotions, guilt is a self-
conscious emotion, while gratitude is other-oriented (Rudolph
et al, 2013). Therefore, guilt inhibits malevolent creativity
due to self-consciousness monitoring and cognitive control
of self-behavior (de Hooge et al, 2007). Gratitude may be
related to individual attention bias (Grant and Gino, 2010);
if individuals tend to focus on the bright side of others or
society and positive events related to their own, they lose
the tendency of malevolent motives. From the perspective of
emotional valence, guilt belongs to negative emotion, whereas
gratitude belongs to positive emotion. Malevolent creativity is
part of creative thinking. The previous meta-analysis shows
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that positive emotion promotes creative thinking, while negative
emotion inhibits creative thinking (Baas et al., 2008; Davis,
2009), and this study verifies this conclusion. Therefore, the
inhibition effect of guilt on malevolent creativity is derived from
the inhibition effect of negative valence on creative thinking.
The ego depletion and the occupation of cognitive resources
caused by the negative valence of guilt may be the reasons for
the inhibition of malevolent creativity. The promoting effect
of positive emotion on creative thinking is the same as the
effect of positive valence in gratitude on malevolent creativity,
although gratitude still inhibits malevolent creativity. The reason
may be associated with motivation or cognitive control. As
shown in the results, gratitude gave individuals more intention
to be prosocial, rather than showing malevolent creativity. In
that case, individuals with gratitude will produce prosocial
motivation, and malevolent behavior under this motivation may
cause individual cognitive control and motivation conflict, thus
inhibiting malevolent creativity. From the perspective of moral
emotion, gratitude and guilt are associated with moral reasoning
and judgment (Haidt, 2003; Ma et al., 2017; Tang et al., 2019).
Such cognitive processing may inhibit malevolent creativity.
Therefore, the inhibition of malevolent creativity by gratitude
and guilt also involves higher cognitive processing.

Implications

This study has certain implications, theoretically and
practically. Theoretically, it enriches the research on the
influencing factors of malevolent creativity. From the
perspective of emotion and creativity, it is essentially a
collision between moral emotion and immorality of creativity.
Practically, it provides a method to suppress malevolent
creativity, through guilt or gratitude. Meanwhile, this study also
proves that moral emotions reduce the dark side of creativity in

potential threats and social harm effectively.

Limitations and further study

Several limitations should be noted in this study. First,
considering the particularity of moral emotions and the
ecological validity of emotional induction, this study only
adopted an autobiographical recall task to induce emotions.
There are other methods to induce gratitude and guilt emotions,
such as audio-visual combination and situational integration.
Second, this study only discusses the influence of gratitude and
guilt on malevolent creativity but does not explore other moral
emotions. There are more than 20 kinds of moral emotions and
different classification perspectives (Rudolph et al., 2013). Future
studies can explore how more specific moral emotions affect
individuals’ malevolent creativity from multiple perspectives.
In addition, this study is focused on the research category
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of malevolent creativity, not involving general creativity and
benevolent creativity, because it was more focused on the study
of gratitude and guilt on the inhibition mechanism of malevolent
creativity. Although this study found that emotional valence
is guilty and grateful to the path of malevolent creativity, it
needs further study to reveal the psychological mechanism. In
addition, fNIRS and fMRI can be combined to further explore
the cognitive neural mechanism of the impact of moral emotion
on malevolent creativity.
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