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Abstract
This study employed two experiments to examine differences between high-
and low-creativity individuals under interference conditions in the Stroop task,
exploring the relationship between cognitive inhibition and creative thinking
through both behavioral and physiological measures, as well as the moderat-
ing role of time pressure on this relationship. Experiment 1 utilized a Stroop
color-naming task. The results revealed that high-creativity individuals exhib-
ited smaller interference effect sizes in both reaction time and accuracy com-
pared to low-creativity individuals. Experiment 2 employed a more flexible
Stroop word-color switching task, manipulating different time pressure condi-
tions while recording participants’electrodermal activity during task perfor-
mance. The findings demonstrated that high-creativity individuals showed sig-
nificantly smaller interference effects under time pressure relative to no time
pressure, whereas low-creativity individuals exhibited no significant differences
in interference effects between these conditions; additionally, high-creativity in-
dividuals displayed significantly greater electrodermal activity changes under
incongruent versus congruent conditions in the color-naming task, while low-
creativity individuals showed no significant differences in electrodermal activ-
ity between congruent and incongruent conditions. The study indicates that,
overall, high-creativity individuals possess superior cognitive inhibition abilities,
enabling them to effectively suppress dominant but irrelevant response tenden-
cies. Time pressure moderates the relationship between cognitive inhibition and
creative thinking; high-creativity individuals can flexibly adjust their cognitive
inhibition levels according to varying task demands and exhibit corresponding
changes in physiological arousal. These results support the adaptive cognitive
inhibition hypothesis of creative thinking.
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Abstract
This study employed two experiments to examine differences between individ-
uals with high and low creative thinking levels on interference conditions in
Stroop tasks, exploring the relationship between cognitive inhibition and cre-
ative thinking through behavioral and physiological measures, as well as the
moderating effect of time pressure on this relationship.

Experiment 1 used a Stroop color-naming task. Results showed that, com-
pared to low-creativity individuals, high-creativity individuals exhibited smaller
interference effects in both reaction time and accuracy. Experiment 2 adopted
a more flexible Stroop word-color switching task, manipulated different time
pressure conditions, and recorded participants’electrodermal activity during
task completion. Results revealed that high-creativity individuals showed signifi-
cantly smaller interference effects under time pressure compared to no time pres-
sure, whereas low-creativity individuals showed no significant difference in inter-
ference effects between time pressure conditions. Additionally, high-creativity
individuals demonstrated significantly greater electrodermal activity changes
under incongruent conditions in the color-naming task compared to congruent
conditions, while low-creativity individuals showed no significant differences be-
tween congruent and incongruent conditions in the color-naming task.

Overall, the findings indicate that high-creativity individuals possess higher cog-
nitive inhibition ability than low-creativity individuals, enabling them to effec-
tively suppress dominant but irrelevant response tendencies. Time pressure
moderates the relationship between cognitive inhibition and creative thinking;
high-creativity individuals can flexibly adjust their cognitive inhibition levels ac-
cording to task demands and exhibit variable physiological arousal levels. These
results support the adaptive cognitive inhibition hypothesis of creative thinking.

Keywords: creative thinking; cognitive inhibition; time pressure; electroder-
mal activity
Classification Code: B842

Creative thinking is a high-level cognitive activity through which individuals
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solve problems in novel ways (Sternberg & Lubart, 1996). Research has demon-
strated that executive function correlates with creative thinking (Beaty, Silvia,
Nusbaum, Jauk, & Benedek, 2014; Benedek et al., 2014a; Benedek, Jauk, Som-
mer, Arendasy, & Neubauer, 2014b). Executive function represents the funda-
mental cognitive processing capacity to control one’s thoughts and behaviors,
associated with the prefrontal cortex, and comprises three components: shifting,
inhibition, and working memory updating (Zhou, 2013). Over the past decade,
the relationship between cognitive inhibition and creative thinking has become
a prominent research focus (Benedek, Franz, Heene, & Neubauer, 2012; Radel,
Davranche, Fournier, & Dietrich, 2015; Zhang et al., 2016; Harnishfeger, 1995;
Bai, Gong, Hu, Han, & Yao, 2014; Hu, Cheng, Jia, Han, & Chen, 2015; Zhang,
Du, & Tong, 2017).

Researchers have proposed different theories to explain the relationship between
creative thinking and cognitive inhibition. First, some researchers advanced
the cognitive disinhibition hypothesis of creative thinking (hereafter referred to
as the disinhibition hypothesis) (Eysenck, 1995). This hypothesis posits that,
compared to individuals with low creative thinking levels (hereafter referred
to as low-creativity individuals), individuals with high creative thinking levels
(hereafter referred to as high-creativity individuals) exhibit elevated dopamine
secretion and reduced serotonin, leading to decreased cognitive inhibition capac-
ity. They adopt a stable defocused attention mode, enabling them to attend to
and remember more irrelevant information (Vartanian, 2002), display greater
impulsivity (Burch, Hemsley, Pavelis, & Corr, 2006), and show deficits in la-
tent inhibition (Peterson & Carson, 2000; Peterson, Smith, & Carson, 2002;
Carson, Peterson, & Higgins, 2003; Chirila & Feldman, 2012). Studies have
found that reduced inhibition facilitates creative idea generation (Radel et al.,
2015; Zhang et al., 2016). Research reducing cognitive inhibition by decreasing
left frontal lobe activity and increasing right frontal lobe activity also found
that diminished cognitive inhibition positively impacts creative idea generation
(Mayseless & Shamay-Tsoory, 2015).

Subsequently, researchers proposed the cognitive inhibition hypothesis of cre-
ative thinking (hereafter referred to as the inhibition hypothesis) (Groborz
& Necka, 2003). This hypothesis suggests that, overall, high-creativity indi-
viduals possess higher cognitive inhibition ability than low-creativity individu-
als. Previous studies using Stroop tasks found that high-creativity individuals
showed significantly shorter reaction times under word-color incongruent condi-
tions compared to low-creativity individuals (Edl, Benedek, Papousek, Weiss, &
Fink, 2014; Groborz & Necka, 2003). Other studies measuring inhibition ability
through random movement generation tests also found that cognitive inhibition
positively correlates with idea fluency, self-reported creative behavior, and cre-
ative achievement (Benedek et al., 2012; Zabelina, Robinson, Council, & Bresin,
2012). Research on the relationship between executive function and creativity
indicates that high executive function leads to high creativity, with inhibition
and updating components of executive function predicting creativity (Benedek
et al., 2014b). Neuroimaging studies have also found that hyperactivation of
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the prefrontal cortex benefits creative production, suggesting that effective cog-
nitive control facilitates more creative idea generation (Colombo, Bartesaghi,
Simonelli, & Antonietti, 2015).

Among the two hypotheses regarding cognitive inhibition and creative think-
ing, the former emphasizes automatic processing in creative thinking, suggesting
that low cognitive inhibition plays an important role in creative processing. The
latter emphasizes the importance of controlled processing in creative thinking,
proposing that high-level creativity requires a certain degree of concentrated
mental effort, and that high cognitive inhibition facilitates creative problem
identification and solution (Groborz & Nęcka, 2003). However, creative pro-
cessing may involve both automatic and controlled processing, with individuals
tending to adopt certain processing modes at different stages or in different con-
texts. Kris (1952) proposed the primary-secondary process theory of creative
thinking, where primary processing is characterized by egocentrism, free asso-
ciation, and lack of constraint, while secondary processing is often associated
with conscious, purposeful thinking. High-creativity individuals are more adept
at switching between these two processing modes. Therefore, both cognitive
disinhibition and cognitive inhibition states can operate in high-creativity in-
dividuals, with cognitive disinhibition possibly representing a trait manifested
when facing ambiguous problems or at certain stages (Cheng, Hu, Jia, & Runco,
2016; Zabelina & Beeman, 2013; Radel et al., 2015; Yao & Bai, 2014).

Recently, researchers have integrated the cognitive inhibition and disinhibition
hypotheses of creative thinking, proposing the adaptive cognitive inhibition
hypothesis of creative thinking (hereafter referred to as the adaptive inhibi-
tion hypothesis) (Martindale, 1999, 2007). This hypothesis suggests that high-
creativity individuals can flexibly shift attentional focus when facing different
task demands, demonstrating higher goal-directed attention skills. Compared
to low-creativity individuals, high-creativity individuals can better adjust at-
tentional focus according to task requirements. In the early stages of creative
problem solving, when problems are relatively ill-defined, high-creativity indi-
viduals are more likely to adopt defocused attention, but this broad attention
leads to slower information processing. In the later stages of creative problem
solving, high-creativity individuals benefit from inhibiting irrelevant information
and increasing focused attention on the task, narrowing attention and improv-
ing task processing speed (Ansburg & Hill, 2003; Vartanian, 2009; Zabelina
& Beeman, 2013), and can flexibly adjust problem-solving strategies based on
outcomes (Zabelina & Robinson, 2010). Cheng et al. (2016) examined the role
of cognitive inhibition in early versus late stages of creative problem finding.
Results showed that individuals’cognitive inhibition correlated with fluency
and flexibility in problem-finding tasks but not with originality; low cognitive
inhibition enhanced initial originality, but high cognitive inhibition facilitated
creative processing in subsequent stages. This suggests that different cognitive
inhibition levels are required in early and late stages of creative problem finding.
Zhang et al. (2017) used a directed forgetting paradigm to explore the relation-
ship between creative thinking level and cognitive inhibition. Results found that
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low-creativity individuals showed directed forgetting effects for neutral words at
2 s and 5 s intervals and for negative words at 5 s intervals, but not for negative
words at 2 s intervals. High-creativity individuals showed directed forgetting
effects for both neutral and negative words at the 2 s interval, indicating that
high-creativity individuals have superior cognitive inhibition ability for nega-
tive emotions within shorter timeframes. Other studies have found that creative
thinking level negatively correlates with reaction times in non-interference tasks
(e.g., conceptual judgment tasks) but positively correlates with reaction times
in interference-containing tasks (e.g., negative priming tasks) (Dorfman, Mar-
tindale, Gassimova, & Vartanian, 2008; Vartanian, Martindale, & Kwiatkowski,
2007). However, these two studies used tasks with different interference levels
and did not separately examine high-creativity individuals’adaptive cognitive
inhibition using a single cognitive inhibition task paradigm. Therefore, if high-
creativity individuals’cognitive inhibition is adaptive, is this cognitive inhibition
ability higher and more flexible, or lower and more flexible? This question re-
quires examination using a single cognitive inhibition task paradigm.

Previous research has found that the Stroop task is an effective paradigm
for measuring cognitive inhibition (Edl et al., 2014; Groborz & Necka, 2003;
Zabelina & Robinson, 2010). This task requires individuals to judge either word
meaning or color. Reaction times under word-color incongruent conditions are
typically longer than under congruent conditions (Stroop, 1935). Therefore,
the first purpose of this study was to use a classic Stroop task to examine the
relationship between cognitive inhibition and creative thinking, testing both
the disinhibition and inhibition hypotheses. In Experiment 1, we employed a
classic Stroop task. If high-creativity individuals showed significantly smaller
interference effects than low-creativity individuals, this would indicate stronger
cognitive inhibition ability in high-creativity individuals; conversely, it would
indicate weaker cognitive inhibition ability.

However, Experiment 1 could only test the disinhibition and inhibition hypothe-
ses and could not examine the adaptive inhibition hypothesis. Based on the
adaptive inhibition hypothesis, we expected that task factors might moderate
the relationship between cognitive inhibition and creative thinking. Research
has found that time pressure affects creative thinking, but conclusions are in-
consistent. One view holds that time pressure reduces individual creativity.
For example, Amabile, Hadley, and Kramer (2002) surveyed over 9,000 diary
entries from 177 project personnel engaged in highly creative work and found
they exhibited the worst creativity when racing against time to complete tasks.
Another view holds that time pressure promotes individual creativity (Darini,
Pazhouhesh, & Moshiri, 2011), or that time pressure can promote fluency of
thinking (Zhang, Wang, Chu, & Xu, 2011). This study adopts Szollos’s (2009)
definition of time pressure as an individual’s cognitive experience of not having
enough time to do something. Therefore, the second purpose of this study was
to explore the moderating effect of time pressure on the relationship between
cognitive inhibition and creative thinking. In Experiment 2, a more flexible
Stroop paradigm was used, manipulating time pressure versus no time pressure
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conditions to test the adaptive inhibition hypothesis.

From an information processing perspective, time pressure affects the objects
and scope of attention in the task environment, causing individuals to focus
more on task-relevant features while ignoring irrelevant features. Therefore, we
expected high-creativity individuals to benefit more from time pressure situa-
tions than low-creativity individuals when inhibiting conflicting stimuli.

Research indicates that cognitive processing is related to autonomic arousal
(Gendolla, Wright, & Richter, 2012). Pennebaker and Chew (1985) proposed
that inhibition requires effort, which in turn leads to increased physiological
costs. Therefore, Experiment 2 added physiological indicators to reflect internal
arousal differences between high- and low-creativity individuals under different
time pressure task situations. Currently, using electrodermal activity (EDA)
to assess autonomic nervous system dynamics has become widespread (Bach
& Friston, 2013). The autonomic nervous system is the body’s internal reg-
ulatory network, reflecting an individual’s perceived stress level by balancing
sympathetic and parasympathetic nervous systems. EDA is a method for mea-
suring changes in skin conductance, is non-invasive, and reflects sympathetic
nervous system activation levels (Posada-Quintero et al., 2016). Many studies
have used skin conductance responses (SCRs) as an indicator because SCRs
represent rapid phasic shifts in EDA signals (Boucsein et al., 2012) and can
quickly reflect changes in electrodermal activity caused by presented stimuli.
Previous research has shown that processes such as focused attention, conflict
detection, error awareness, and compensation in Stroop tasks are related to
autonomic arousal (Kobayashi, Yoshino, Takahashi, & Nomura, 2007). Incon-
gruent conditions produce greater electrodermal activity changes than congruent
or neutral conditions (Kobayashi et al., 2007; Lemche et al., 2016), indicating
that inhibiting conflict and resolution activates the sympathetic nervous sys-
tem more intensely. Indirect support for the relationship between inhibition
and physiological arousal comes from emotion regulation research, which shows
that suppressing emotional responses produces sympathetic excitation, leading
to increased electrodermal activity, finger pulse amplitude, and finger temper-
ature (Demaree et al., 2006). Similarly, deception detection research indicates
that criminals show greater electrodermal activity changes under countermea-
sure conditions than cooperative conditions (Zvi, Nachson, & Elaad, 2012). Re-
searchers believe that enhanced electrodermal activity changes reflect higher
defensive motivation and attempts to suppress physiological arousal under coun-
termeasure conditions.

The above findings demonstrate that increased internal inhibition leads to in-
creased skin conductance physiological arousal. However, electrodermal activity
changes may also reflect unconscious evaluation processes—anticipation of pos-
sible (negative) outcomes or consequences of upcoming stimuli—or unconscious
affective processing that serves as a somatic marker to guide future decision-
making and help individuals navigate and act in risky or uncertain situations
(Dawson, Schell, & Courtney, 2011). High- and low-creativity individuals may
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exhibit different physiological responses (Kwiatkowski, 2002; Martindale, 1999;
Gu et al., 2015). Compared to low-creativity individuals, high-creativity indi-
viduals often have higher baseline arousal levels, manifested as lower alpha wave
activity and higher skin conductance levels (Martindale, 1999), but show lower
electrodermal activity changes in non-creative tasks (e.g., Iowa Gambling Task)
(Galang, Castelo, Santos, Perlas, & Angeles, 2016) and higher sympathetic ac-
tivation levels in divergent thinking tasks requiring creativity (Silvia, Beaty,
Nusbaum, Eddington, & Kwapil, 2014). We expected that if the adaptive in-
hibition hypothesis holds true, high-creativity individuals would show variable
physiological arousal levels under different task conditions, while low-creativity
individuals would show fixed physiological arousal levels. If high-creativity indi-
viduals have stronger cognitive inhibition ability than low-creativity individuals,
then compared to no time pressure, high-creativity individuals might not show
significant differences in electrodermal activity changes under time pressure,
whereas low-creativity individuals, who have more difficulty adapting to faster
response requirements under time pressure, would require greater inhibitory
effort and thus show significantly increased electrodermal activity changes.

In summary, based on previous research, this study used Stroop color-naming
tasks and more flexible Stroop word-color naming switching tasks with manip-
ulated time pressure to explore differences in cognitive inhibition ability be-
tween high- and low-creative thinking individuals. We predicted that if high-
creativity individuals have higher and more flexible cognitive inhibition ability
than low-creativity individuals, then behaviorally, high-creativity individuals
would show significantly smaller Stroop interference effects than low-creativity
individuals, with high-creativity individuals showing significantly smaller inter-
ference effects under time pressure than no time pressure, while low-creativity
individuals would show no such difference. Physiologically, high-creativity indi-
viduals would show different arousal levels across conditions, while low-creativity
individuals would maintain consistent arousal levels.

2.1.1 Participants
A total of 568 university students were administered the Torrance Tests of Cre-
ative Thinking (TTCT) Verbal and Figural forms. Fifteen participants who
did not complete the tests were excluded, leaving 553 valid questionnaires (239
males, 314 females) with a mean age of 19.74 ± 1.06 years. After convert-
ing dimension scores to standard scores and summing them, participants were
ranked by total score. Following the principle of voluntary participation, 30 high-
creativity individuals (13 males, 17 females) with a mean age of 19.60 years and
30 low-creativity individuals (12 males, 18 females) with a mean age of 19.55
years were selected. An independent samples t-test revealed a significant dif-
ference in TTCT scores between the high-creativity group (M = 325.87, SD =
21.67) and low-creativity group (M = 108.50, SD = 23.49), t(58) = 37.25, p <
0.001. Intelligence was measured using Raven’s Standard Progressive Matrices,
with no significant difference between high-creativity (M = 52.03, SD = 3.89)
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and low-creativity groups (M = 49.83, SD = 4.79), t(58) = 1.95, p > 0.05. All
participants had no intellectual disabilities, color blindness, or color weakness,
and received modest compensation after completing the experiment.

2.1.2 Experimental Design
The experiment employed a 2 (creativity group: high-creativity vs. low-
creativity) × 2 (stimulus type: congruent vs. incongruent) mixed design,
with creativity group as a between-subjects variable and stimulus type as
a within-subjects variable. The dependent variables were reaction time and
accuracy.

2.1.3 Apparatus and Materials
The experiment used a Dell laptop with stimuli presented on a 13.3-inch LCD
monitor with a resolution of 1024 × 768. The Torrance Tests of Creative Think-
ing (TTCT) Chinese revised version (Ye, Hong, & Torrance, 1988) Verbal and
Figural forms were used to measure creative thinking levels. Scoring method:
Two undergraduate psychology majors (one male, one female) independently
scored the tests. Correlation analysis of their ratings showed inter-rater reliabil-
ity of 0.90 (p < 0.001) for the Verbal form and 0.89 (p < 0.001) for the Figural
form, indicating high scoring reliability. Final test scores were the average of
the two raters.

Raven’s Standard Progressive Matrices Chinese urban revised version (Zhang
& Wang, 1989) was used. The test consists of 60 items with a 40-minute time
limit, split-half reliability of 0.95, retest reliability of 0.82 after half a month
and 0.79 after one month, and concurrent validity of 0.71, demonstrating good
reliability and validity.

The classic Stroop task was used with stimuli being the Chinese characters for
“red”and “green”printed in red and green colors. Each character measured
1.1° × 1.1°, creating two congruent stimuli and two incongruent stimuli against
a black background. A total of 96 stimuli were used, with 48 congruent and
48 incongruent stimuli. Practice materials were red and green squares with
20 practice trials. All image files were created using Photoshop 7.0, and the
experimental program was compiled using E-Prime 1.1.

2.1.4 Experimental Procedure
Before the formal experiment, participants were administered the creative think-
ing and intelligence tests in batches of approximately 20–40 people. The TTCT
Verbal and Figural forms and Raven’s test were administered, with 15-minute
rest periods between each test. Selected eligible participants were then con-
tacted by phone to schedule laboratory sessions.

The formal experiment was conducted in a quiet, comfortable, well-
soundproofed laboratory. Participants sat approximately 60 cm from the
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computer screen. The experiment consisted of practice and formal phases with
identical procedures, as shown in Figure 1 [Figure 1: see original paper].

First, a fixation cross “+”appeared at the center of the screen for 500 ms,
followed by an experimental stimulus (color word). The program allowed 3000
ms for responses, with a 500 ms interval between correct responses and the next
stimulus. Incorrect responses were followed by 1000 ms error feedback as pun-
ishment to ensure high accuracy before analyzing reaction times; no feedback
followed correct responses. Participants were instructed to respond quickly and
accurately to the color of the presented stimulus words by pressing correspond-
ing keys. The experiment lasted 5 minutes.

2.1.5 Data Analysis
Data were analyzed using SPSS 18.0. Reaction times exceeding 2000 ms were
excluded, as were outliers beyond 3 standard deviations from the mean. Incor-
rect responses accounted for 4.80% of total data, and excluded data accounted
for 3.72% of total data. Correct reaction times and accuracy rates for high- and
low-creativity groups under congruent and incongruent conditions in the Stroop
color-naming task were analyzed.

A 2 (creativity group: high-creativity vs. low-creativity) × 2 (stimulus type:
congruent vs. incongruent) repeated measures ANOVA on reaction times re-
vealed (see Figure 2 [Figure 2: see original paper]): a significant main effect
of creativity group, F(1, 58) = 8.46, p < 0.01, �p² = 0.13, with high-creativity
individuals showing significantly shorter reaction times than low-creativity indi-
viduals; a significant main effect of stimulus type, F(1, 58) = 24.92, p < 0.001,
�p² = 0.30, with significantly shorter reaction times under congruent than in-
congruent conditions; and a significant interaction between creativity group and
stimulus type, F(1, 58) = 9.26, p < 0.05, �p² = 0.14. Further analysis revealed
that high-creativity individuals showed significantly shorter reaction times than
low-creativity individuals under both congruent (p < 0.05) and incongruent (p
< 0.01) conditions. Interference effect magnitude was calculated by subtracting
congruent from incongruent reaction times. An independent samples t-test on
interference effects showed a significant difference between groups, t(58) = -3.04,
p < 0.01, with high-creativity individuals (M = 7 ms, SD = 25 ms) showing
significantly smaller interference effects than low-creativity individuals (M = 27
ms, SD = 27 ms).

Table 1 shows accuracy rates for high- and low-creativity groups across exper-
imental conditions [M (SD)]. Analysis of accuracy data revealed: a significant
main effect of stimulus type, F(1, 58) = 11.33, p < 0.01, �p² = 0.16, with sig-
nificantly higher accuracy under congruent than incongruent conditions; and a
significant interaction between creativity group and stimulus type, F(1, 58) =
4.74, p < 0.05, �p² = 0.08. Further analysis showed no significant difference
in accuracy between congruent and incongruent conditions for high-creativity
individuals (p > 0.05), whereas low-creativity individuals showed significantly
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lower accuracy under incongruent than congruent conditions (p < 0.01). Ac-
curacy interference effect magnitude was calculated by subtracting incongruent
from congruent accuracy rates. An independent samples t-test revealed a sig-
nificant difference between groups, t(58) = -2.18, p < 0.05, with high-creativity
individuals (M = 0.63%, SD = 3.88%) showing significantly smaller interference
effects than low-creativity individuals (M = 2.92%, SD = 4.26%). The main
effect of creativity group was not significant, F(1, 58) < 1.

Experiment 1’s reaction time and accuracy results showed that, compared to low-
creativity individuals, high-creativity individuals exhibited smaller interference
effects in both reaction time and accuracy. These findings are consistent with
previous research (Benedek et al., 2014b; Edl et al., 2014; Zmigrod, Zmigrod, &
Hommel, 2015). Experiment 1 tested both the disinhibition and inhibition hy-
potheses of creative thinking, with results supporting the inhibition hypothesis
and indicating that high-creativity individuals have stronger cognitive inhibi-
tion ability than low-creativity individuals. However, Experiment 1’s results
were not entirely consistent with Groborz and Nęcka’s (2003) study, which
only found that high-creativity individuals showed more regular responses un-
der incongruent conditions. This discrepancy may be related to differences in
experimental materials and procedures between the two studies. In contrast, Ex-
periment 1 used simpler experimental materials and procedures, with a Stroop
stimulus set of only two color words (red and green) and requiring only color
naming. Groborz and Nęcka’s (2003) study used a stimulus set of five items
and required participants to determine whether to name color or word mean-
ing based on cue prompts at the bottom of the screen, making their procedure
more difficult. Therefore, using a simple Stroop task alone is insufficient to fully
reveal the relationship between cognitive inhibition and creative thinking.

Consequently, Experiment 2 increased stimulus set size, adopted a more flexible
Stroop word-color naming switching task with three color words (red, green,
yellow), manipulated time pressure versus no time pressure conditions, and fur-
ther tested the adaptive inhibition hypothesis. Since reaction time measures
only reflect external responses, Experiment 2 added electrodermal physiological
measures to reflect internal physiological arousal differences during inhibition
processes between individuals with different creative thinking levels.

3.1.1 Participants
From the total sample of Experiment 1 who completed the TTCT, 26 high-
creativity and 26 low-creativity individuals who had not participated in Ex-
periment 1 were selected based on TTCT total scores. Four participants were
excluded due to excessive skin conductance interference and flat lines. The final
sample consisted of 48 participants: 24 in the high-creativity group (11 males,
13 females) with a mean age of 19.33 years, and 24 in the low-creativity group
(12 males, 12 females) with a mean age of 19.21 years. TTCT scores differed sig-
nificantly between high-creativity (M = 301.43, SD = 50.71) and low-creativity
groups (M = 130.17, SD = 24.64), t(46) = 14.88, p < 0.001. Intelligence mea-
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sured by Raven’s test showed no significant difference between high-creativity
(M = 54.17, SD = 3.52) and low-creativity groups (M = 51.58, SD = 5.57), t(46)
= 1.92, p > 0.05. All participants had no intellectual disabilities, color blind-
ness, or color weakness, and received modest compensation after completing the
experiment.

3.1.2 Experimental Design
A 2 (creativity group: high-creativity vs. low-creativity) × 2 (time pressure
condition: time pressure vs. no time pressure) × 2 (task type: word naming
vs. color naming) × 2 (stimulus type: congruent vs. incongruent) mixed design
was employed, with creativity group and time pressure condition as between-
subjects variables and task type and stimulus type as within-subjects variables.

3.1.3 Apparatus and Materials
The experiment used Superlab 4.5 stimulus presentation system to present stim-
uli and record responses, with stimulus presentation and timing precision of 1
ms. Stimuli were presented on a Dell 23-inch monitor, with participants seated
1 m from the screen at a resolution of 1024 × 768 with a black background.

A BIOPAC MP150 16-channel wireless physiological recording system with sig-
nal detectors, converters, and amplifiers recorded participants’electrodermal
activity during rest and experimental phases. Specific parameters included 16
analog input channels, 2 analog output channels, and 16 digital input channels;
maximum input voltage: ±12 V; input impedance: 1 MΩ; A/D conversion rate:
16 Bits. Skin conductance values were measured in microsiemens.

Experimental materials consisted of the Chinese characters for “blue,”“red,”
and “green”printed in blue, red, and green colors. Each character measured
1.1° × 1.1°. There were 96 trials total, with 48 congruent and 48 incongruent
trials divided into four blocks of 24 trials each (half congruent, half incongruent).
The first and third blocks required word naming responses, while the second and
fourth blocks required color naming responses. Practice materials consisted of
24 color word stimuli requiring word naming.

3.1.4 Experimental Procedure
The experiment was administered individually as follows:

Step 1: Participants sat in a chair approximately 1 m from the computer
display. The experimenter briefly introduced the task and attached sensors for
recording electrodermal responses.

Step 2: Baseline collection. Participants were instructed to calm down, think
of nothing, and remain as still as possible while 5 minutes of physiological data
were collected as baseline values.
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Step 3: After detailed instructions, participants completed practice trials. Fol-
lowing practice, they rated their current perceived time pressure on a scale
where “1”represented “none at all”and “5”represented “very strong.”The
formal experiment then began.

Step 4: Formal experiment. High- and low-creativity participants were ran-
domly assigned to time pressure or no time pressure conditions. Time pressure
was operationalized based on reaction times, with the critical value for “too
slow”feedback set at 550 ms, referencing Kobayashi et al. (2007).

Participants completed tasks in the order: word naming, color naming, word
naming, and color naming. Specific procedures for different time pressure con-
ditions are shown in Figure 3 [Figure 3: see original paper].

Time pressure condition: A fixation cross“+”appeared for 500 ms, followed
by an experimental stimulus (color word). The program allowed 3000 ms for
responses. If responses exceeded 550 ms, feedback“too slow”appeared on screen.
Error feedback“wrong response”appeared for incorrect responses. The interval
between trials was 10–12 s after correct responses. Word naming tasks required
participants to ignore color and respond quickly and accurately to word meaning
via button press. Participants responded using their right index, middle, and
ring fingers on an external response box with color-labeled keys: green word =
first key, red word = second key, blue word = third key. Color naming tasks
required quick and accurate responses to the color of the words.

No time pressure condition: No “too slow”feedback was provided; other
procedures were identical.

Step 5: All participants rated their perceived time pressure immediately after
completing the experiment using the same 1–5 scale.

3.1.5 Physiological Data Collection and Analysis
Electrodermal activity collection: After disinfecting the distal phalanges
of participants’left index and middle fingers with alcohol, electrodes were at-
tached. Electrode wires connected to the electrodes at one end and to a wireless
transmitter’s EDA port for measuring electrodermal responses at the other,
with signals transmitted to the physiological recorder’s GSR100C module at a
sampling rate of 1000 Hz.

Following Kobayashi et al. (2007), the maximum electrodermal activity value
detected 1–4 s after stimulus presentation was taken as the trial’s skin con-
ductance response value. Electrodermal activity change for each condition was
calculated as the maximum skin conductance response minus baseline value.

To reduce data distribution skewness, a logarithmic transformation was applied
after adding 1 to skin conductance values before statistical analysis.

For reaction time data analysis, extreme values exceeding 2000 ms were ex-
cluded, as were outliers beyond 3 standard deviations from the mean. Incorrect
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responses accounted for 8.31% of data, with excluded data totaling 10.33% of
all data.

Physiological data were processed using Acqknowledge 4.2 software. Follow-
ing Kobayashi et al. (2007), the minimum SCR amplitude was set at 0.05 mi-
crosiemens, with data not meeting this criterion excluded. Excluded data ac-
counted for 7.82% of total data. Statistical analysis was conducted using SPSS
18.0.

An independent samples t-test on subjective time pressure ratings showed sig-
nificant differences between groups, t(46) = 14.86, p < 0.001, with the time
pressure group (M = 3.83, SD = 0.48) reporting significantly higher time pres-
sure than the no time pressure group (M = 1.21, SD = 0.51). These results
confirm that the experimental time pressure manipulation successfully induced
stronger time pressure perception.

3.2.1 Reaction Times of High- and Low-Creativity Groups
Under Different Time Pressure Conditions
Reaction times for high- and low-creativity groups on Stroop word naming and
color naming tasks under different time pressure conditions are shown in Figure
4 [Figure 4: see original paper].

A 2 (creativity group: high-creativity vs. low-creativity) × 2 (time pressure
condition: time pressure vs. no time pressure) × 2 (task type: word naming
vs. color naming) × 2 (stimulus type: congruent vs. incongruent) repeated mea-
sures ANOVA on reaction times revealed: significant main effects of task type,
F(1, 44) = 4.56, p < 0.05, �p² = 0.09, with word naming faster than color nam-
ing; stimulus type, F(1, 44) = 127.82, p < 0.001, �p² = 0.74, with congruent
conditions faster than incongruent; and time pressure condition, F(1, 44) =
34.12, p < 0.001, �p² = 0.44, with faster responses under time pressure. The
main effect of creativity group was not significant, F(1, 44) = 2.12, p > 0.05.

Focusing on significant interactions involving creativity group, results showed a
significant three-way interaction between stimulus type, time pressure condition,
and creativity group, F(1, 44) = 6.31, p < 0.05, �p² = 0.13.

Further analysis revealed that for high-creativity individuals, main effects of
stimulus type, F(1, 23) = 70.59, p < 0.001, �p² = 0.75, and time pressure
condition, F(1, 23) = 22.99, p < 0.001, �p² = 0.50, were significant, as was the
interaction between time pressure condition and stimulus type, F(1, 23) = 25.19,
p < 0.001, �p² = 0.52. An independent samples t-test on interference effects for
high-creativity individuals under time pressure versus no time pressure showed
that interference effects were significantly smaller under time pressure (50 ms)
than no time pressure (197 ms), t(23) = -5.02, p < 0.001.

For low-creativity individuals, main effects of stimulus type, F(1, 21) = 101.86,
p < 0.001, �p² = 0.83, and time pressure condition, F(1, 21) = 19.23, p < 0.001,
�p² = 0.48, were significant, but the interaction between time pressure condition
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and stimulus type was not significant, F(1, 21) = 1.24, p > 0.05, �p² = 0.06.
An independent samples t-test showed no significant difference in interference
effects for low-creativity individuals between time pressure (133 ms) and no time
pressure (166 ms) conditions, t(21) = -1.11, p > 0.05.

Additionally, the interaction between stimulus type and time pressure condition
was significant, F(1, 44) = 15.44, p < 0.001, �p² = 0.26, and the interaction
between task type and stimulus type was significant, F(1, 44) = 10.92, p <
0.01, �p² = 0.20, but these were unrelated to the research purpose and not
analyzed further. The interaction between stimulus type and creativity group
was not significant, F(1, 44) = 1.61, p > 0.05, and all other interactions were
non-significant, Fs(1, 44) < 1.

3.2.2 Accuracy Rates of High- and Low-Creativity Groups
Under Different Time Pressure Conditions
Accuracy rates for high- and low-creativity groups on Stroop word naming and
color naming tasks are shown in Table 2 .

A 2 (creativity group: high-creativity vs. low-creativity) × 2 (time pressure
condition: time pressure vs. no time pressure) × 2 (task type: word naming
vs. color naming) × 2 (stimulus type: congruent vs. incongruent) repeated mea-
sures ANOVA on accuracy rates revealed: significant main effects of stimulus
type, F(1, 44) = 58.78, p < 0.001, �p² = 0.57, with higher accuracy under con-
gruent than incongruent conditions; and time pressure condition, F(1, 44) =
36.12, p < 0.001, �p² = 0.45, with lower accuracy under time pressure. Main
effects of task type, F(1, 44) < 1, and creativity group, F(1, 44) < 1, were not
significant.

The interaction between stimulus type and time pressure condition was signifi-
cant, F(1, 44) = 12.39, p = 0.001, �p² = 0.22, but was unrelated to the research
purpose and not analyzed further. The interaction between stimulus type and
creativity group, task type and stimulus type, task type × time pressure condi-
tion × creativity group, task type × stimulus type × time pressure condition,
and task type × stimulus type × creativity group were all non-significant, Fs(1,
44) > 1.03, ps > 0.10. All other interactions were also non-significant, Fs(1, 44)
< 1.

3.2.3 Skin Conductance Results for High- and Low-
Creativity Groups Under Different Time Pressure Condi-
tions
Analysis of electrodermal activity changes for correct responses is shown in
Figure 5 [Figure 5: see original paper].

A 2 (creativity group: high-creativity vs. low-creativity) × 2 (time pressure
condition: time pressure vs. no time pressure) × 2 (task type: word naming
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vs. color naming) × 2 (stimulus type: congruent vs. incongruent) repeated mea-
sures ANOVA on electrodermal activity changes revealed: no significant main
effects of task type, F(1, 44) = 2.20, p > 0.05, �p² = 0.05; stimulus type, F(1,
44) < 1; time pressure condition, F(1, 44) < 1; or creativity group, F(1, 44) <
1.

Focusing on significant interactions involving creativity group, results showed a
marginally significant interaction between time pressure condition and creativity
group, F(1, 44) = 3.14, p < 0.10 (p = 0.08), �p² = 0.07. Further analysis revealed
no significant differences in electrodermal activity changes for high-creativity
individuals between no time pressure (0.75) and time pressure (0.66) conditions,
p > 0.05, and no significant differences for low-creativity individuals between
no time pressure (0.57) and time pressure (0.73) conditions, p > 0.05.

The three-way interaction between task type, stimulus type, and creativity
group was marginally significant, F(1, 44) = 3.33, p < 0.10 (p = 0.08), �p²
= 0.07. Further analysis showed that high-creativity individuals exhibited sig-
nificantly greater electrodermal activity changes under incongruent (0.74) than
congruent (0.71) conditions in the color naming task, p < 0.05, but showed
no significant differences between congruent and incongruent conditions in the
word naming task, p > 0.05. Low-creativity individuals showed no significant
differences between congruent and incongruent conditions in either word or color
naming tasks, p > 0.05.

Additionally, the interaction between task type and stimulus type was significant,
F(1, 44) = 7.38, p < 0.01, �p² = 0.14, but was unrelated to the research purpose
and not analyzed further. The interaction between stimulus type and time
pressure condition, task type × time pressure condition × creativity group, and
task type × stimulus type × time pressure condition were all non-significant,
Fs(1, 44) > 1.10, ps > 0.10. All other interactions were also non-significant, F(1,
44) < 1.

4 General Discussion
Experiment 2’s reaction time results showed that high-creativity individuals
exhibited significantly smaller interference effects under time pressure than no
time pressure, while low-creativity individuals showed no significant difference
in interference effects between time pressure conditions. This indicates that
high-creativity individuals possess more flexible cognitive inhibition ability than
low-creativity individuals. These results are consistent with research expecta-
tions and previous findings that time pressure promotes creativity (Darini et al.,
2011; Zhang et al., 2011). Time pressure enhances fluency dimensions of cre-
ative thinking. When facing time pressure, individuals strive to complete tasks
within limited time, substantially improving fluency and consequently creativ-
ity. Therefore, compared to no time pressure, high-creativity individuals showed
smaller interference effects under time pressure, demonstrating higher cognitive
inhibition ability. These results can also be explained by the attentional focus
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model (Karau & Kelly, 1992), which posits that time pressure narrows atten-
tion, making task-relevant features more salient while less relevant features are
ignored. As previously discussed, high-creativity individuals can regulate their
attention to better adapt to different time pressure situations, focusing more on
task-relevant features and more effectively inhibiting interfering features, thus
showing more flexible cognitive inhibition than low-creativity individuals. These
findings support the adaptive cognitive inhibition hypothesis.

Autonomic arousal is primarily associated with the ventromedial prefrontal cor-
tex, anterior cingulate cortex, amygdala, and thalamus (Patterson, Ungerleider,
& Bandettini, 2002), while research also indicates that the dorsal anterior cin-
gulate cortex plays a crucial role in inhibition (MacDonald, Cohen, Stenger,
& Carter, 2000). Inhibition requires mental effort and enhances sympathetic
activity in the peripheral nervous system. Experiment 2’s skin conductance
results showed that high-creativity individuals exhibited significantly greater
electrodermal activity changes under incongruent than congruent conditions in
the color naming task, whereas low-creativity individuals showed no significant
differences between congruent and incongruent conditions in the color naming
task. These results indicate that high-creativity individuals show variable physi-
ological arousal levels across different inhibition conditions, while low-creativity
individuals maintain essentially fixed physiological arousal levels across condi-
tions. This aligns with Martindale’s (1999, 2007) theoretical assumption that
high-creativity individuals vary their physiological arousal levels according to
task demands, supporting the adaptive cognitive inhibition hypothesis of cre-
ative thinking. Other physiological research also supports that high-creativity
individuals show greater physiological variability than low-creativity individu-
als. High-creativity individuals exhibit substantial alpha wave activity during
creative tasks requiring creativity alone, but minimal alpha wave activity during
intelligence tasks requiring intellect alone, while low-creativity individuals show
consistent alpha wave activity levels across different tasks (Martindale, 1999).
Kwiatkowski (2002) also found that high- and low-creativity individuals showed
different patterns during oddball tasks, with high-creativity individuals show-
ing higher right hemisphere activation (P300 amplitude) than left hemisphere,
while low-creativity individuals showed lower right hemisphere activation than
left hemisphere.

Although the interaction between time pressure condition and creativity group
on electrodermal activity changes was only marginally significant, simple effects
analysis showed a trend for low-creativity individuals to show greater electroder-
mal activity increases under time pressure than no time pressure (see Figure 5).
This may be because low-creativity individuals are less able to adapt to tasks un-
der time pressure and require greater inhibitory effort. Indirect evidence comes
from alpha synchronization research. Researchers tend to believe that increased
alpha synchronization reflects top-down control of external stimuli to achieve
task-related internal attentional orientation (Fink & Benedek, 2014). Gu et
al. (2015) found that when exhibiting high-state social creativity, individuals
with high creative traits showed higher alpha synchronization than those with
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low creative traits, and that low creative trait individuals showed higher right-
brain than left-brain alpha synchronization when exhibiting high-state social cre-
ativity, indicating that low creative trait individuals require stronger inhibitory
ability when exhibiting high-state creativity. Researchers have noted that SCRs
may also reflect unconscious evaluation processes and unconscious affective pro-
cessing (Dawson et al., 2011). In Experiment 2, individuals needed to respond
quickly under time pressure or receive “too slow”feedback. If low-creativity
individuals received negative feedback after responding, they might anticipate
negative outcomes for subsequent responses or perceive future tasks as uncertain
situations, potentially leading to higher electrodermal activity changes under
time pressure than no time pressure. Future research should increase sample
sizes to verify these effects.

A limitation of this study is that high-creativity individuals were selected based
on high scores on the Torrance Tests of Creative Thinking without involving
other domains. Some research has found that cognitive inhibition ability neg-
atively correlates with artistic creativity (Cheng, Hu, & Jia, 2015), which is
inconsistent with our findings. This inconsistency may be because the rela-
tionship between cognitive inhibition and creative thinking may differ across
domains. The psychological processing of creativity is complex and requires co-
ordinated work across multiple brain regions. Research has found that the left
frontal lobe inhibits right hemisphere activity during graphic creative thinking
tasks in non-artists, and that eliminating this inhibition through practice tech-
niques or special damage to the left frontal lobe can promote artistic creativity
(Huang et al., 2013). That is, left frontal inhibition enables better performance
in graphic creativity, but reduced left frontal inhibition can promote artistic
creativity. Thus, different inhibition levels may indeed affect creativity differ-
ently across domains. Future research should design sophisticated experiments
to verify the moderating role of domain in the relationship between cognitive
inhibition and creative thinking.

Additionally, this study has several limitations. First, when selecting high- and
low-creativity individuals, only the TTCT Verbal and Figural forms were used,
providing a relatively single assessment. Future research could use multiple tests
for comprehensive evaluation. For example, some studies have used both the Al-
ternative Uses Test and Torrance Tests, using the sum of Z-scores from original-
ity and fluency dimensions as an index of creative thinking level (Rominger et al.,
2017). Second, this study examined creative thinking only from the perspective
of divergent thinking without involving convergent thinking. Generally, creative
thinking includes both divergent and convergent thinking as basic forms. Fu-
ture research could combine divergent thinking tests, convergent thinking tests,
and intelligence tests to more comprehensively assess individual creative ability
(Wo, Chen, Liu, & Lin, 2010). Finally, this study only divided participants into
high- and low-creativity groups without a medium-creativity group, making it
impossible to determine whether changes in sympathetic function during inhibi-
tion tasks were caused by one group or the sum of both groups’effects. Future
research should add a medium-creativity group to provide stronger evidence for
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reliability.

Under the conditions of this experiment, the following conclusions can be drawn:
(1) High-creativity individuals showed significantly smaller interference effects
in both reaction time and accuracy than low-creativity individuals; (2) Time
pressure moderates the relationship between cognitive inhibition and creative
thinking, with high-creativity individuals showing significantly smaller interfer-
ence effects under time pressure than no time pressure, while low-creativity indi-
viduals showed no significant difference between conditions; (3) High-creativity
individuals showed no significant difference in electrodermal activity changes
between time pressure and no time pressure conditions, while low-creativity in-
dividuals showed significantly greater electrodermal activity changes under time
pressure than no time pressure; (4) High-creativity individuals exhibited signifi-
cantly greater electrodermal activity changes under incongruent than congruent
conditions in color naming tasks, but no significant differences in word nam-
ing tasks, while low-creativity individuals showed no significant differences in
either task. These results support the adaptive cognitive inhibition hypothesis
of creative thinking.
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