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This study testedwhether compatibility or incompatibility between body posture and emotionwas beneficial for
creativity. In Study 1, participants were asked to solve the Alternative Uses Task (AUT) problems when
performing open or closed body posture in positive or negative emotional state respectively. The results showed
that originality of AUT performance was higher in the compatible conditions (i.e., open-positive and closed-neg-
ative) than in the incompatible conditions (i.e., closed-positive and open-negative). In Study 2, the compatibility
effect was replicated in both the AUT and the Realistic Presented Problem test (i.e., RPP). Moreover, it was re-
vealed that participants exhibited the highest associative flexibility in the open-positive condition, and the
highest persistence in the closed-negative condition. These findings indicate that compatibility between body
posture and emotion is beneficial for creativity. This may be because when the implicit emotions elicited by
body posture match explicit emotions, the effects of emotions on creativity are enhanced, therefore promoting
creativity through the flexibility or the persistence pathway respectively.
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1. Introduction

Creativity is defined as the ability to produce work that is novel
(original and unique) and useful (Sternberg & Lubart, 1996; Runco &
Jaeger, 2012). Previous studies revealed that emotions affected creative
thinking, so did body motor actions. The current study aimed to exam-
inewhether and howbodymotor actions and emotionswould integrate
to influence creative thinking. Notably, divergent thinking (DT) and
convergent thinking (CT) are two fundamental processes of creative
thinking. The current study focused on DT, given that DT performance
has been demonstrated to be a reliable predictor of creative potential
(Runco & Acar, 2012).

1.1. Emotion, body motor action and creativity

Emotions influence creative thinking. The dopaminergic theory of
positive emotion suggests that the increased dopamine level in positive
emotional states could improve the selection of or the switching
among alternative cognitive sets, therefore enhancing creativity
(Ashby & Isen, 1999; Ashby, Valentin, & Turken, 2002). The affect as in-
formation model suggests that positive emotions signal a satisfactory
and safe environment, which promotes simplifying heuristics or
“loose” processing, and benefits creativity as a result (Fiedler, 1988,

2000; Schwarz, 1990, 2002). Recently, the dual pathway to creativity
model (De Dreu, Baas, & Nijstad, 2008) suggests that both positive and
negative emotions could exert positive impacts on creativity. This
model assumes that there are two pathways to creative performance,
namely the flexibility pathway and the persistence pathway. Positive
and negative emotions with high arousal influence creativity through
flexibility and persistence pathways respectively. Specifically, positive
emotions benefit creativity by enhancing cognitive flexibility; in this
case, individuals break mental sets, reorganize cognitive structures,
and generate various cognitive categories. Negative emotions benefit
creativity by enhancing cognitive persistence; that is, individuals are
perseverant in making effort on problems, think up ideas belonging to
one category, and dig out more original ideas (Baas, Roskes, Sligte,
Nijstad, & De Dreu, 2013; Nijstad, De Dreu, Rietzschel, & Baas, 2010).

Body motor actions also influence creative thinking. For instance,
Slepian and Ambady (2012) showed that fluid arm movements led to
enhanced creativity. This may be because cognitive processing is em-
bodied in sensorimotor systems, thus fluid movements lead to fluid
thinking, which benefits creative idea generation (Slepian & Ambady,
2012). In addition, it was revealed that arm flexion (compared with
arm extension) improved insight problem solving and promoted origi-
nal idea generation (Friedman & Förster, 2000, 2002). It suggests that
arm extension or flexion give rise to bodily feedbacks associated with
avoidance or approach respectively (Cacioppo, Priester, & Berntson,
1993), which triggers a local or global processing style to deal with
the situation (Förster & Dannenberg, 2010; Kuschel, Förster, &
Denzler, 2010). Global processing style would facilitate the ability to ac-
tivate inaccessible conceptual representations and more abstract
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concepts (e.g., thinking of a brick as a “reddish substance”), which can
trigger more remote concepts (e.g., “makeup”) and thereby enhance
performance in creativity tasks (Hao, 2010; Ward, 2008; Ward,
Patterson, & Sifonis, 2004). A recent study demonstrated that the effects
of arm postures on creativity were influenced by body positions (i.e.,
being seated or horizontal) (Hao, Yuan, Hu, & Grabner, 2014). This
may be because in the horizontal body position, arm extension de-
creases the physical distance between the self and an object in the
hand and represents an approach motor action, while arm flexion in-
creases the distance and reflects an avoidance motor action. Thus, the
associations of arm extension/flexion and approach/avoidance are re-
verse in being seated or horizontal body positions. As a result, arm flex-
ion and extension in thehorizontal position affect creative cognition in a
reverse pattern compared to that in the seated position.

Bodymotor actions influence emotions. For instance, participants in
the open body posture felt more confident and performed better on the
cognitive tasks; whereas they felt lack of confidence and performed
worse in the closed body posture (Briñol, Petty, & Wagner, 2009).
Given that the open body posture led individuals to feel more confident
and dominant, individuals' emotions were affected by social exclusion
only when they took open posture rather than closed posture
(Welker, Oberleitner, Cain, & Carré, 2013). A recent study demonstrated
that in a relatively long period (i.e., 90 min), participants in the open
posture reportedmore positive emotions, while those in the closed pos-
ture reported more negative emotions (Zabetipour, Pishghadam, &
Ghonsooly, 2015). It suggests that open or closed body posture could
serve as pleasant or unpleasant cues, eliciting implicit positive or nega-
tive emotions, whichmight reflect on changes in testosterone, feeling of
power and tolerance of risk (Carney, Cuddy, & Yap, 2010).

1.2. Effects of psychological incompatibility or compatibility on creativity

Plenty of studies indicated that psychological incompatibility could
facilitate creative thinking. For example, individuals with rational think-
ing styles showed better creative performancewhen instructed to solve
problems using the intuitive problem-solving approach (i.e., incompat-
ible condition) relative to using the rational problem-solving approach
(i.e., compatible condition) (Dane, Baer, Pratt, & Oldham, 2011). Partic-
ipants exhibited higher creativity when their pre-existing moods were
incompatible with the induced emotions (e.g., low in depression vs. in-
duced negative emotions), compared with they did in the compatible
condition (e.g., low in depression vs. the induced positive emotions)
(Forgeard, 2011). Participants showed higher category inclusiveness
and acceptance to alternatives in the incompatible conditions (e.g., re-
call a happy event while frowning or a sad event while smiling)
(Huang & Galinsky, 2011). A typical explanation for the incompatibility
effect is that individuals in the incompatible states tend to interpret
problem situation as nonstandard, which triggers set-breaking cogni-
tive processes and improves the ability to combine usually unrelated
ideas together, thereby enhancing creativity (Dane et al., 2011).

However, some studies showed that psychological compatibility
might positively affect creative thinking. It was reported that positive
emotions benefited creativity when tasks were framed as enjoyable
and intrinsically rewarding, so did negative emotions when tasks were
framed as serious and extrinsically rewarding (Martin, 2001; Martin &
Stoner, 1996). This was referred as the context-dependent effect of
mood, which suggests that participants in an emotional incompatible
condition would stop the activity sooner than participants in a compat-
ible condition (Martin,Ward, Achee, &Wyer, 1993; Zajusz-Gawędzka &
Marszał-Wiśniewska, 2015). Thus, participants performed worse in
emotional incompatible condition than emotional compatible condi-
tion. Furthermore, a meta-analysis showed that positive emotions
benefited divergent thinking (DT), while negative emotions facilitated
convergent thinking (CT) (Davis, 2009). Given DT led to more positive
emotions whereas CT had the opposite effect (Chermahini & Hommel,
2012), the findings indicated that compatibility of emotional states

and thought processeswould benefit creativity. Thismay be because ex-
plorative processing strategy fostered by positive emotions would ben-
efit DT performance, while detail-oriented processing strategy fostered
by negative emotions would be advantageouswhen one seeks the opti-
mized solutions to the CT tasks.

1.3. The present study

Based on the above literature review, it is an open question whether
incompatibility or compatibility between body posture and emotion is
more likely to be beneficial for creativity. Recall here that positive and
negative emotions benefit creativity through the flexibility and the per-
sistence pathways respectively (De Dreu et al., 2008). It is reasonable to
infer that when body postures elicit implicit emotions that match indi-
viduals' explicit emotional states, this compatibility might enhance the
effects of emotions on creativity; whereas when implicit and explicit
emotions do not match or even are conflictive, such an incompatibility
would neutralize the effects of emotions on creativity. However, there
is an alternative prediction. That is, incompatibility of body postures
and emotions might make people perceive problem situation as non-
standard, which would foster people to think in a different way than
they usually do, therefore enhancing creativity.

To test the contradictory predictions aforementioned, we conducted
two studies. In Study 1, participants were asked to watch short emo-
tion-appropriate videos to induce positive or negative emotional state
respectively. Then they solved creativity problems when performing
the open or closed body posture. This design allowed us to compare
the effect of body posture and emotion (i.e., posture-emotion) compat-
ibility or incompatibility on creativity. In Study 2, we replicated findings
of Study 1 in different creativity tasks and in different time duration of
task performance. We also explored the cognitive mechanism underly-
ing the effect of posture-emotion combination on creativity. In both
Study 1 and Study 2, we measured the effortfulness in maintaining
open or closed body posture after the experiment, in order to check
whether effect of body posture on creativity was independent of the ef-
fect of effortfulness in maintaining the given posture. Moreover, we
measured participants' feeling of power and enjoyment of the experi-
mental tasks in Study 1 and Study 2, given that feeling of power has
been found to influence creative cognition (Galinsky, Magee,
Gruenfeld, Whitson, & Liljenquist, 2008; Gervais, Guinote, Allen, &
Slabu, 2013; Sligte, De Dreu, & Nijstad, 2011), and so has enjoyment of
the experimental task (Zenasni & Lubart, 2011). This allowed an assess-
ment of whether the open and closed body postures influence creativity
through inducing different feeling of power or enjoyment of the exper-
imental task.

2. Study 1

In Study 1, we induced participants' positive or negative emotions,
and then asked them to work on a creativity-demanding task with the
open or closed body posture. The main hypotheses were as follow.
First, creative performance in positive emotions would show no differ-
ence from that in negative emotions, given that positive and negative
emotions benefit creativity through two different pathways, as sug-
gested by the dual pathway to creativity model. Second, creative perfor-
mance in the compatible conditions (i.e., open-positive and closed-
negative) would be different from that in the incompatible conditions
(i.e., open-negative and closed-negative). Notably, we cannot give pre-
cise predictions before experiment, because both compatible and in-
compatible conditions could potentially benefit creativity.

2.1. Participants

One hundred and sixty college students, whose majors were not
psychology, participated individually in the study. A 2 (EMOTION: pos-
itive and negative) × 2 (POSTURE: open and closed) between-subject
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