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Abstract

With societal development, although gender role division within families has
undergone certain changes, the traditional stereotypical notion of “men work
outside, women care for the home” still persists. While numerous studies have
examined the consistency effect in gender stereotype activation, the influence of
cognitive control induced by different conditions on gender stereotype expression
under task contexts varying in conflict level remains unclear. Therefore, building
upon previous research and grounded in classic dual control theory and conflict
monitoring theory, this study investigates the impact of different task conflict
trial ratio conditions on gender stereotype expression. The results revealed:
(1) When target information was presented as image stimuli, task levels with
different conflict ratios showed no difference in gender stereotype expression; (2)
When target information was presented as semantic stimuli, task levels with
high conflict ratios tended to inhibit gender stereotype expression, whereas task
levels with low conflict ratios tended to enhance gender stereotype expression,
and the cognitive control processing generated under high conflict levels could be
maintained in subsequent different tasks. These findings indicate that cognitive
control triggered by tasks with different conflict ratio levels can inhibit gender
stereotype expression, but this effect is influenced by information presentation
format.
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Abstract

With societal development, the division of gender roles in families has undergone
changes, yet the traditional stereotype of “men work outside, women work in-
side” persists. Although numerous studies have examined the consistency effect
in gender stereotype activation, the influence of cognitive control induced under
different conditions on gender stereotype expression remains unclear across task
contexts varying in conflict levels. Building upon previous research, the present
study investigated how different task conflict trial ratio conditions affect gender
stereotype expression, drawing on classic dual mechanisms of cognitive control
theory and conflict monitoring theory. Results revealed: (1) When target in-
formation was presented as image stimuli, task conflict ratio levels showed no
differential effect on gender stereotype expression; (2) When target information
was semantic stimuli, high-conflict ratio tasks inhibited gender stereotype ex-
pression, whereas low-conflict ratio tasks enhanced it. Moreover, cognitive con-
trol processes generated under high-conflict levels could be maintained across
subsequent different tasks. These findings indicate that cognitive control trig-
gered by tasks with varying conflict proportions can inhibit gender stereotype
expression, though this effect is moderated by information presentation format.

Keywords: gender stereotype, conflict processing, cognitive control strategy,
proactive control, reactive control

Gender stereotypes represent a rigid processing mode of cognition about the two
sexes (Rudman & Kilianski, 2000), typically providing socially acceptable stan-
dards that communicate which behaviors are appropriate for men and which for
women (Croft, 2016). Since ancient times, China has held the belief that “men
work outside, women work inside.” International research similarly demonstrates
that people widely endorse gender stereotypes depicting men as breadwinners
and women as caregivers. Such stereotypes foster divergent expectations for
gender roles and differential emphasis on skill development, thereby promoting
differentiated social behaviors between men and women (Eagly & Steffen, 1984;
Eagly, 1987).

Traditional gender stereotypes create considerable conflict for modern women in
balancing career and family, while men also bear immense pressure as primary
breadwinners. This stereotypical division of domestic roles often negatively im-
pacts gender equality and family harmony (Cundiff & Vescio, 2016). Although
macro-level social interventions such as paternity leave, parental leave, and so-
cial norm utilization can alleviate role divisions and mitigate public endorsement
of gender stereotypes, deeply ingrained gender stereotypes at the individual cog-
nitive level remain uneliminated and can be activated anytime and anywhere.
Preventing the automatic activation of stereotypes is a difficult and complex
task; however, automatically activated stereotypes can be effectively suppressed
by adjusting individual cognitive control (Amodio & Swencionis, 2018).

Cognitive control refers to the ability to make appropriate responses according
to goals or tasks, maintain goals in the face of distractors, and suppress habit-
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ual or impulsive behaviors (Miller & Cohen, 2001). The Dual Mechanisms of
Control (DMC) theory posits that individuals’ cognitive control capacity is vari-
able, proposing that cognitive control comprises two primary modes: proactive
control and reactive control (Braver et al., 2007). Proactive control emphasizes
sustained attention to goal-relevant information throughout a cognitive episode,
representing a goal-driven approach to information processing that implements
more enduring strategic optimizations in response to rapidly changing external
conditions (Funes et al., 2010; Braver et al., 2009). This mode typically reflects
a longer macro-timescale developmental pattern (Braver et al., 2007; Miller &
Cohen, 2001) and is also termed “focus mode” (Gratton et al., 1992). Reac-
tive control emphasizes perceptual judgments of target stimuli within single
cognitive events (Brown et al., 2007), enabling immediate action in response
to rapidly changing external conditions. This mode typically represents tran-
sient, local, or micro-level control, also known as a late correction mechanism
(Purmann et al., 2011).

For example, an individual who habitually turns left at an intersection after
work might proactively remind themselves to turn right before reaching the in-
tersection upon hearing about traffic congestion—this illustrates proactive con-
trol. Alternatively, they might adopt a reactive control mode, waiting until
reaching the intersection, encountering traffic, and then turning right to avoid
congestion. In terms of onset and effectiveness, reactive control relies on prob-
lem detection and resolution following interference (Braver, 2012), adjusting
cognitive patterns after bias emerges. In contrast, proactive control depends on
anticipation and prevention before interference occurs, determining cognitive
patterns based on goals prior to bias activation (Braver et al., 2009).

Traditionally, theoretical models of bias control in social cognition have empha-
sized a reactive form of control—cognitive processing implemented after detect-
ing bias to correct its influence on target responses (Fazio, 1990; Amodio et al.,
2004; Sherman et al., 2008). Unlike reactive control, proactive control can effec-
tively shift attention from stereotype-related information to the task goal itself
before stereotypes are activated, thereby limiting the likelihood that implicitly
activated stereotypes will be expressed behaviorally through experiences of task
difficulty or increased motivational constraints on expected behavior (Amodio
et al., 2018), rather than merely reacting after stereotypes emerge or become
activated.

Nearly all studies examining stereotypes inevitably compare processing differ-
ences between stereotype-congruent and incongruent information (Z# et al.,
2016; Lai et al., 2016), with conflict tasks commonly employed in laboratory set-
tings to investigate cognitive control (Gonthier et al., 2021). Conflict monitoring
theory (Veen & Carter, 2005) represents the most prevalent theoretical frame-
work for understanding conflict tasks. This theory posits that processing conflict
information comprises two distinct components: (1) an evaluative component
(conflict monitoring), and (2) an executive component (executive control). The
intensity of conflict generated by incongruent information during cognitive pro-
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cessing serves as the foundation for modulating cognitive processing, evoking
task-relevant perceptual load. The evaluative component identifies conflict in
incoming information and determines whether rapid response is required, while
the executive component implements decisions based on task instructions under
limited perceptual load (&IE&, 2016).

According to dual control theory, individuals flexibly employ reactive or proac-
tive control across different contexts, thereby influencing stereotype expression
and intensity. In low-conflict contexts, tasks are relatively simple, stereotype
conflict monitoring occurs infrequently, and executive control levels decrease
accordingly, making it difficult to suppress stereotype expression. Conversely,
in high-conflict contexts, tasks are difficult, conflict monitoring occurs contin-
uously, executive control levels increase appropriately, attention to task goals
is enhanced, proactive control mode is facilitated, and stereotype expression is
further reduced (Amodio & Swencionis, 2018).

Bartholow and Dickter (2008, 2010) manipulated the ratios of high-conflict
and low-conflict trials in racial categorization tasks, revealing that high-conflict
groups exhibited a weakened stereotype conflict pattern relative to baseline,
whereas low-conflict groups showed a stronger stereotype conflict pattern
(Bartholow & Dickter, 2008; Dickter & Bartholow, 2010). However, these
studies did not directly verify the influence of cognitive control on racial
stereotype expression. In the study by Amodio and Swencionis (2018), the
Proactive Model of Control was first proposed (Figure 1 [Figure 1: see
original paper]). Using the weapons identification paradigm (Payne, 2001) and
stereotype priming tasks, they examined proactive control’ s inhibitory effect
on racial stereotype expression, confirming that individuals adopted proactive
control processing modes under high-conflict levels to suppress racial stereotype
expression, whereas they exhibited clear racial stereotypes under low-conflict
levels.

Previous research independently investigated the effects of reactive or proactive
control on stereotype expression across different task contexts. Moreover, the
racial stereotypes examined in these studies represent a cultural phenomenon
specific to Western societies, thus failing to provide sufficient evidence for dual
mechanisms of control theory. Consequently, the present study focuses on gen-
der stereotypes, which possess greater cultural universality, to investigate the
mechanisms through which cognitive control influences stereotype expression
within a single experimental task—that is, to identify the conditions under which
reactive and proactive control operate in stereotype expression.

The expression of gender stereotypes is related to the format in which gender
information is presented. Specifically, gender information presentation formats
primarily include two types: pictorial and verbal. Wang et al. (2010) proposed
that using concrete pictorial information as stimuli, regardless of how tightly the
selected images are stereotypically linked to a particular group (e.g., Black faces-
crime images, female faces-housework images), can only reflect the dynamic
schematic characteristics of stereotypes but cannot fully capture the abstract
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processing features implied by the semantic schematic structure of stereotypes.
Similarly, using abstract semantic text information as target stimuli cannot fully
represent the concrete exemplar characteristics of stereotypes.

Research on context-specific prime effects (CSPC) demonstrates that task con-
texts with different conflict proportions can elicit varying degrees of attention to
conflict or non-conflict information and continuously activate different informa-
tion processing modes based on conflict specificity (Bailey et al., 2010). In such
research, establishing different conflict proportion contexts enables perceivers to
better regulate whether stereotypical information undergoes conceptual or per-
ceptual encoding (R3E, 2015; #igR, 2016). Furthermore, semantic connections
in stereotypes manifest as top-down, conceptually driven processing, whereas
concrete exemplar connections exhibit bottom-up, perceptually driven process-
ing (Blair & Banaji, 1996). Therefore, this study further investigates whether
the influence of cognitive control induced by different conflict levels on gender
stereotype expression demonstrates consistency across information presentation
formats.

In real-life situations, beyond enabling cognitive control strategies to function
under specific conditions, it is more crucial that cognitive control induced in
the current context can create a control preparatory state for subsequent situa-
tions (Kleiman et al., 2014), allowing cognitive control to be adjusted promptly
across different tasks. Previous research has generally maintained that cognitive
control adjustments are domain-specific, with limited control transfer between
different domains (Egner, 2008; Hazeltine et al., 2011). However, some perspec-
tives suggest that conflict adjustment states triggered by cognitive control pos-
sess domain-general characteristics (Kleiman et al., 2014; &3E, 2015). Studies on
stereotypes indicate that control preparatory states from classic Flanker tasks in
preceding trials can regulate expression in subsequent stereotype Flanker tasks
(Kleiman et al., 2014; &®3E, 2015). Although existing research has attempted to
demonstrate cross-task consistency in cognitive control’ s effect on stereotype
expression, this question remains inadequately addressed because identical task
paradigms were used across consecutive experimental trials.

In summary, this study investigates the mechanisms through which cognitive
control influences gender stereotype expression. Addressing the aforementioned
issues, the research hypotheses are: (1) Target classification tasks at high conflict
levels will elicit proactive control, thereby inhibiting gender stereotype expres-
sion; target classification tasks at low conflict levels will elicit reactive control,
thereby facilitating gender stereotype expression. (2) The inhibitory effect of
cognitive control induced by different conflict levels on gender stereotype ex-
pression demonstrates cross-task consistency.

Experiment 1

Participants Sample size was calculated using G*Power 3.1 (Faul et al.,
2009), with effect size set at 0.25, « at 0.05, and power at 0.80, indicating
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a minimum requirement of 36 participants. Based on sample sizes used in
previous similar studies (ranging from 25 to 63; Amodio & Swencionis, 2018;
Kleiman et al., 2014) and considering potential issues during experimentation
(e.g., invalid participants, gender imbalance), we recruited 60 participants (26
male) with a mean age of 24.60 years (SE = 2.82). All participants had normal
or corrected-to-normal vision, were proficient in computer operation, and had
not previously participated in similar experiments. Participation was voluntary,
and participants received compensation upon completion.

Materials Experimental materials consisted of “prime-target” stimulus pairs,
using male and female face pictures as primes and work and housework scene
pictures as targets. Prime pictures included four male and four female images,
with two male and two female images used as practice stimuli and the remaining
two male and two female images used as formal experimental stimuli. Target
pictures comprised six housework images and six work images, with two house-
work and two work images serving as practice stimuli and four housework and
four work images serving as formal experimental stimuli.

Prime pictures were selected following Croft’s (2016) Study 1, with ten male and
ten female images chosen from existing databases and standardized using Photo-
shop 7.0 software to ensure uniform gray background brightness and dimensions
of 420$x$380 pixels (Amodio & Swencionis, 2018). An independent sample of
176 participants rated the 20 selected images on a 5-point scale for overall facial
impression (1 = “very negative” to 5 = “very positive” ). Eight male and eight
female images with intermediate overall impression ratings were selected. Dif-
ference tests on the selected images revealed no significant gender differences in
overall impression (Mmale = 3.10, Mfemale = 3.20), t(14) = -1.494, p = 0.157.
Additionally, research indicates that people hold different stereotypes for men
and women of different ages ({E# et al., 2012); therefore, this study controlled
face age between 25-30 years, with no significant age difference between male
and female images (Mmale = 27.95, Mfemale = 27.37), t(14) = 0.492, p = 0.631.
Furthermore, one-sample t-tests confirmed that both male and female images
differed significantly from extreme overall impression levels (ps < 0.001).

Target picture materials were sourced from work and family images used in
Croft’ s (2016) research. Twelve scene images related to housework activities
and twelve related to professional activities were selected from online databases
(containing no people, only relevant work or home backgrounds). Processing
standards matched those for prime pictures, ensuring consistent brightness and
dimensions of 420$x$380 pixels (Croft, 2016). An independent sample of 176
participants rated the 24 selected images on a 5-point scale for scene represen-
tativeness (1 = “highly unrepresentative” to 5 = “highly representative” ). Six
images representing housework scenes and six representing work scenes were
selected. Difference tests revealed no significant difference in representativeness
between work and housework images (Mwork = 3.79, Mhousework = 3.82), t(10)
= 0.295, p = 0.779. One-sample t-tests confirmed that both work and house-
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work images differed significantly from the midpoint of the representativeness
scale (ps < 0.001). Finally, selected images were converted to BMP format
using Adobe Photoshop CSI1.

Experimental Design A 3 (task conflict level: high-conflict, baseline, low-
conflict) x 2 (prime stimulus: male picture vs. female picture) x 2 (target
stimulus: work picture vs. housework picture) within-subjects design was em-
ployed. This yielded 12 experimental conditions: for each conflict level, male
picture-work picture and female picture-housework picture (i.e., target pictures
congruent with stereotypes activated by primes) and male picture-housework
picture and female picture-work picture (i.e., target pictures incongruent with
stereotypes activated by primes). Dependent variables were mean response time
and accuracy for each experimental condition in the picture classification task.

Procedure Given that individuals’ initial emotional states and gender role
ideology levels can influence stereotype cognitive processing, the revised Posi-
tive and Negative Affect Schedule (PANAS; BBtk et al., 2008) was administered
to measure participants’ emotional states. This 5-point scale includes positive
affect self-ratings (nine positive adjectives) and negative affect self-ratings (nine
negative adjectives), with higher scores indicating stronger emotions. The Gen-
der Role Ideology Scale was developed by integrating items from the Chinese
Women’ s Social Status Survey (CWSSS) and Chinese General Social Survey
(CGSS), distinguishing between traditional and modern orientations (Rajad-
hyaksha et al., 2015). In this experiment, the Gender Role Ideology Scale
demonstrated a reliability coefficient of 0.83 and structural validity of 0.67. The
60 participants scored M = 3.80, SD = 0.51 on this scale. Regarding fam-
ily role division, 53.3% reported father-as-breadwinner/mother-as-homemaker
arrangements, 3.3% reported mother-as-breadwinner /father-as-homemaker ar-
rangements, and 43.3% reported balanced parental roles.

The experimental flow was controlled using a modified weapons identification
task (Payne, 2001) and methods for manipulating task interference (Appelbaum
et al., 2014). The experiment comprised three conditions: high-conflict, base-
line, and low-conflict. In the high-conflict condition, incongruent trials were
presented at 80% and congruent trials at 20%; in the baseline condition, both
incongruent and congruent trials were presented at 50%; in the low-conflict con-
dition, incongruent trials were presented at 20% and congruent trials at 80%.
The formal experiment consisted of six blocks, with two blocks per conflict level,
arranged using a balanced Latin square design. Each block contained 40 trials,
totaling 240 trials. Specifically, the high-conflict level included 16 congruent
and 64 incongruent trials; the baseline level included 40 congruent and 40 incon-
gruent trials; the low-conflict level included 64 congruent and 16 incongruent
trials. Stimuli were presented using E-Prime 2.0, with all stimuli appearing at
the center of the computer screen and trial order randomized within each block.

Experimental instructions were: “First, a ‘+ fixation point will appear at
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the center of the screen; please focus your attention on it. Subsequently, a
gender face picture will be presented at the center, followed by a scene picture,
and finally an oval-shaped picture. When the oval-shaped picture appears, you
must make a rapid and accurate categorical judgment about the scene picture:
press the D key for housework images and the K key for work images. Press
the spacebar to begin the practice phase when you understand the instructions.”
Practice stimuli differed from formal experimental materials, with 16 practice
trials total. If participants’accuracy fell below 70%, they were required to repeat
practice until reaching the accuracy criterion before proceeding to the formal
experiment. A single trial procedure is illustrated in Figure 2 [Figure 2: see
original paper].

Results

A 3 (conflict level: high-conflict, baseline, low-conflict) x 2 (prime stimulus:
male picture, female picture) x 2 (target stimulus: work picture, housework
picture) repeated measures ANOVA on mean accuracy across conflict conditions
revealed a significant interaction between prime and target stimuli, F(1, 59) =
4.91, p = 0.031, p2 = 0.08. No other main effects or interactions were significant
(ps > 0.05).

A 3 (conflict level: high-conflict, baseline, low-conflict) x 2 (prime stimulus:
male picture, female picture) x 2 (target stimulus: work picture, housework
picture) repeated measures ANOVA on mean response times revealed no signif-
icant effects (ps > 0.05).

When gender role ideology scores were entered as covariates in repeated mea-
sures ANOVAs on mean accuracy and response time across conflict levels, the
main effect of conflict level remained non-significant (ps > 0.05).

Table 1 presents accuracy and response times for target classification under dif-
ferent conflict levels and target stimuli. Table 2 presents proactive and reactive
control estimates across different conflict levels.

Discussion

Although our hypotheses were not supported by the analytical results, a closer
examination of the implications underlying response time and accuracy mea-
sures (Kidder et al., 2018) reveals that despite non-significant differences in
accuracy across the three conflict levels, both accuracy and control estimates
remained relatively high (see Table 2 ). This suggests that participants’ cog-
nitive accuracy for target stimuli was unaffected by conflict level interference
throughout the task. The absence of significant response time differences across
conflict levels indicates that participants’ processing speed for target stimuli was
also unaffected by cognitive conflict interference, remaining consistently stable
at the same attentional level.

Through literature review and consideration of practical factors, we preliminar-
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ily attribute the failure to validate our hypotheses to several aspects. First,
regarding task nature, categorical judgments based on presented target pictures
generate different cognitive conflicts than other stereotype measurement tasks
(e.g., prime-target congruency judgment tasks, Implicit Association Test). The
connectionist model of stereotype representation posits that distributed recur-
rent networks excel at identifying image or pattern interference, with recurrent
connections emerging based on specific tasks enabling individuals to essentially
filter out various interferences (Van et al., 2003). Consequently, not emphasizing
the connection judgment between prime/distractor stimuli and target pictures
makes it easier for individuals to adopt a processing mode focusing solely on tar-
get pictures, with corresponding judgments being less influenced by differences
in conflict level within the same conflict type.

Second, regarding the external characteristics of experimental materials, both
prime and target stimuli were colorful, high-resolution pictures with high eco-
logical validity. However, the numerous repeated pairings of prime and target
stimuli likely induced practice effects across different conflict task levels after
participants learned the material processing mode. Moreover, extensive research
on priming stimuli has found that material richness critically impacts accuracy
and response time (Kidder et al., 2018).

Furthermore, considering the internal processing format of experimental mate-
rials, theoretical perspectives on differences between text and image processing
suggest that text processing involves more additional processing than image
processing before entering emotional judgment. This additional text processing
includes top-down processing that generates mental representations helping us
access emotional aspects of stimuli. Due to self-protective instincts, negative
mental representations of text may be weakened through individuals’ conscious
systems. Consequently, emotional biases may differ between text and pictures
(Yuan et al., 2019).

Experiment 2

Participants As in Experiment 1, the minimum required sample size was 36.
We recruited 62 participants, of whom two were excluded for failing to follow
task instructions, three were excluded due to excessive invalid responses, and two
were excluded for low accuracy. The final valid sample comprised 55 participants
(26 male) with a mean age of 19.87 years (SD = 2.54). All participants had
normal or corrected-to-normal vision, were proficient in computer operation,
and had not previously participated in similar experiments. Participation was
voluntary, and participants received compensation upon completion.

Experimental Design A 3 (task conflict level: high-conflict, baseline, low-
conflict) x 2 (prime stimulus: male picture, female picture) x 2 (target stimulus:
work word, housework word) within-subjects design was employed. This yielded
12 experimental conditions: for each conflict level, male picture-work word and
female picture-housework word (i.e., target words congruent with stereotypes
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activated by primes) and male picture-housework word and female picture-work
word (i.e., target words incongruent with stereotypes activated by primes). De-
pendent variables were mean response time and accuracy for each experimental
condition in the word classification task.

Materials Experimental materials consisted of “prime-target” stimulus pairs,
using male and female face pictures as primes and work and housework words
as targets. Prime pictures included six male and six female images, with two
male and two female images used as practice stimuli and four male and four
female images used as formal experimental stimuli. Target words comprised ten
housework activity words and ten professional work words, with two housework
and two work words serving as practice stimuli and eight housework and eight
work words serving as formal experimental stimuli.

Prime pictures were selected from the gender pictures screened in Experiment
1. Target words were sourced from R’ s (2017) research and supplemented
through online surveys to obtain 20 housework-related and 20 profession-related
words. Forty participants (19 male, M = 20 years) rated word typicality on a
5-point scale (1 = “very atypical” to 5 = “very typical” ). Difference tests
revealed no significant typicality difference between housework and work words
(Mhousework = 3.95, Mwork = 3.97), t(38) = -0.288, p = 0.775. One-sample t-
tests confirmed that both housework and work words differed significantly from
the midpoint of the typicality scale (ps < 0.001). Words with the highest mean
scores in each category were selected as target words.

Procedure Questionnaires measuring participants’ emotional states and
gender role ideology levels were identical to Experiment 1. In this experiment,
the Gender Role Ideology Scale demonstrated a reliability coefficient of
0.79 and structural validity of 0.62. The 55 participants scored M = 3.89,
SD = 0.49 on this scale. Regarding family role division, 47.3% reported
father-as-breadwinner/mother-as-homemaker arrangements, 0% reported
mother-as-breadwinner/father-as-homemaker arrangements, 49.1% reported
balanced parental roles, and 3.6% reported neither parent fulfilling both roles.
The overall experimental flow was consistent with Experiment 1, with the
difference that Experiment 2 required categorical judgments of target words as
“housework” or “profession.” The specific trial procedure is illustrated in Figure
3 [Figure 3: see original paper].

Results

A 3 (conflict level: high-conflict, baseline, low-conflict) x 2 (prime stimulus:
male picture, female picture) x 2 (target stimulus: work word, housework word)
repeated measures ANOVA on mean accuracy across conflict conditions revealed
significant main effects of conflict level, F(2, 108) = 7.94, p = 0.001, p? = 0.13,
and target stimulus, F(1, 54) = 9.69, p = 0.003, p? = 0.15, along with a
significant prime x target interaction, F(1, 54) = 16.37, p < 0.001, p? = 0.23.
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Critically, the three-way interaction among conflict level, prime, and target was
also significant, F(2, 108) = 3.65, p = 0.029, p? = 0.06. No other main effects
or interactions were significant (ps > 0.05).

Post-hoc multiple comparisons on the main effect of conflict level on accuracy
(Table 3 ) revealed that mean accuracy for the four stimulus types was higher
in the high-conflict condition (Mhigh-conflict = 0.96, SD = 0.01) than in the
low-conflict condition (Mlow-conflict = 0.94, SD = 0.01, p < 0.001) and baseline
condition (Mbaseline = 0.95, SD = 0.01, p = 0.019). However, the difference
between low-conflict (Mlow-conflict = 0.94, SD = 0.01) and baseline conditions
(Mbaseline = 0.95, SD = 0.01) was not significant (p = 0.228). Thus, as pre-
dicted, participants performed best under high-conflict levels.

To decompose the three-way interaction effect on accuracy, we examined the
prime X target interaction separately at each conflict level through 2 (prime
stimulus: male picture, female picture) x 2 (target stimulus: work word, house-
work word) repeated measures ANOVAs. Results are illustrated in Figure 4
[Figure 4: see original paper]. First, under baseline conditions, neither main
effect was significant (ps > 0.05), but the prime X target interaction was signif-
icant, F(1, 54) = 7.77, p = 0.007, p? = 0.13. Simple effects analysis revealed a
typical stereotype pattern: following male pictures, responses to work words (M
= 0.98, SD = 0.01) were more accurate than to housework words (M = 0.93, SD
= 0.01), F(1, 54) = 11.28, p = 0.001, p? = 0.17. In contrast, following female
pictures, accuracy for work words (M = 0.94, SD = 0.01) and housework words
(M = 0.95, SD = 0.01) did not differ, F(1, 54) = 0.04, p = 0.836.

As expected, responses in the low-conflict condition showed a larger stereotype
effect than baseline: the prime x target interaction was significant, F(1, 54) =
12.28, p = 0.001, p? = 0.19, with no significant main effects (ps > 0.05). Simple
effects analysis showed that following male pictures, responses to work words
(M = 0.97, SD = 0.01) were more accurate than to housework words (M = 0.92,
SD = 0.01), F(1, 54) = 18.02, p < 0.001, p? = 0.25, whereas following female
pictures, accuracy for work words (M = 0.93, SD = 0.01) and housework words
(M = 0.95, SD = 0.01) did not differ, F(1, 54) = 1.14, p = 0.291.

In contrast, under high-conflict conditions, stereotypes were eliminated: no sig-
nificant prime X target interaction emerged, F(1, 54) = 0.21, p = 0.651, and
no significant main effects were observed (ps > 0.05). Accuracy for work words
following male pictures (M = 0.97, SD = 0.01) did not differ from housework
words following male pictures (M = 0.95, SD = 0.01), F(1, 54) = 3.40, p =
0.071, nor did accuracy for work words following female pictures (M = 0.97, SD
= 0.01) differ from housework words following female pictures (M = 0.96, SD
= 0.01), F(1, 54) = 1.11, p = 0.298.

Subsequent repeated measures ANOVA on mean response times across conflict
conditions revealed similar patterns: a significant main effect of conflict level,
F(2, 108) = 5.99, p = 0.003, p? = 0.10, and a significant prime x target
interaction, F(1, 54) = 8.54, p = 0.005, p? = 0.14. No other main effects or
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interactions were significant (ps > 0.05).

Post-hoc multiple comparisons on the main effect of conflict level on response
time (Table 3 ) showed that mean response time for the four stimulus types
was significantly longer in the high-conflict condition (Mhigh-conflict = 467.78,
SD = 9.77) than in the low-conflict condition (Mlow-conflict = 442.45, SD =
10.17, p < 0.001). The baseline condition (Mbaseline = 456.70, SD = 8.13)
marginally differed from the low-conflict condition (Mlow-conflict = 442.45, SD
= 10.17, p = 0.076). However, response times in the high-conflict condition
(Mhigh-conflict = 467.78, SD = 9.77) did not differ significantly from baseline
(Mbaseline = 456.70, SD = 8.15, p = 0.150). Thus, as predicted, participants
showed longest response times under high-conflict levels and shortest under low-
conflict levels.

When gender role ideology scores were entered as covariates in repeated mea-
sures ANOVAs on mean accuracy and response time across conflict levels, the
main effect of conflict level remained significant for accuracy, F(2, 106) = 4.99,
p = 0.014, p? = 0.09, and for response time, F(2, 106) = 3.31, p = 0.04, p* =
0.06.

We further tested our hypotheses using the Process Dissociation Procedure
(PDP; Jacoby, 1991; Jacoby et al., 1999). PDP is a method for assessing
the unique contributions of controlled processing (i.e., task goal-congruent)
and automatic processing (i.e., stereotype bias-congruent) to task performance
from behavioral patterns. Within the PDP framework, the control estimate
(PDP-C) represents the probability that an individual will respond in an accu-
rate, goal-congruent manner without stereotype-driven bias from gender priming
(P[correct response on congruent trials] - Plerror on incongruent trials]). The
automaticity estimate (PDP-A) represents the probability that, to the extent
control fails, an individual’s response will be influenced by gender-primed stereo-
types due to stereotypical associations with the target (P[stereotypical error/(1
- control)]; Payne, 2001).

A 3 (conflict level: high-conflict, baseline, low-conflict) x 2 (prime stimulus:
male picture, female picture) repeated measures ANOVA on PDP-C estimates
revealed a significant main effect of conflict level, F(2, 108) = 7.94, p = 0.001,
p? = 0.13, but no significant main effect of prime stimulus or interaction (ps >
0.05). Thus, control processing estimates across different conflict levels did not
differ between male and female prime picture types.

Further multiple comparisons indicated that the control processing estimate was
significantly higher in the high-conflict condition (M = 0.93, SD = 0.01) than
in the low-conflict condition (M = 0.88, SD = 0.01, p < 0.001) and baseline
condition (M = 0.90, SD = 0.01, p = 0.019). However, no significant difference
emerged between baseline and low-conflict conditions (p = 0.228; see Table 4 ).
High-conflict levels elicited the highest degree of control processing, low-conflict
levels elicited the least, and baseline control processing estimates fell in between.
This analysis essentially mirrors the previously reported main effect of conflict
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level on accuracy, as PDP-C represents mean accuracy as a function of conflict
level and prime stimulus. This pattern further supports our hypothesis that
high-conflict processing tasks more readily elicit proactive control.

Finally, we analyzed PDP-A estimates to test our predictions. Because the
PDP-A formula cannot be solved when PDP-C = 1 (i.e., when accuracy for one
or more trial types reaches 100%), some participants had missing PDP-A values.
Only 20 participants had valid PDP-A values across all trial conditions and were
included in this analysis. A 3 (conflict level: high-conflict, baseline, low-conflict)
X 2 (prime stimulus: male picture, female picture) repeated measures ANOVA
on these estimates revealed no significant main effects or interactions (ps > 0.05).
However, data showed that PDP-A estimates were highest in the high-conflict
condition (M = 0.69, SD = 0.05), intermediate at baseline (M = 0.63, SD =
0.05), and lowest in the low-conflict condition (M = 0.56, SD = 0.06; see Table 4
). This pattern is consistent with conflict effects modulating control processing
engagement without affecting implicit associations (Hilgard et al., 2015).

Discussion

Results from word classification task accuracy provided strong evidence for the
control processing advantage induced by high interference. Specifically, proac-
tive control facilitated processing of global task goals in high-conflict ratio tasks
by shifting attention away from task-irrelevant distractors (e.g., gender; Amodio
& Swencionis, 2018). Under high-conflict conditions, participants made accurate
judgments for both housework- and work-related words regardless of whether
male or female pictures served as primes. In contrast, baseline and low-conflict
conditions exhibited typical gender stereotype patterns: when male pictures
served as primes, participants showed more accurate judgments for work-related
words, whereas when female pictures served as primes, they showed more ac-
curate judgments for housework-related words. Additionally, response times
were longer under high-conflict and baseline levels than under low-conflict con-
ditions. PDP analyses of control processing across conflict levels revealed higher
control processing estimates for high-conflict and baseline levels and lower esti-
mates for low-conflict levels. We therefore speculate that low-conflict levels may
increase participants’ reliance on reactive control, whereas high-conflict levels
promote greater dependence on proactive control. However, dual mechanisms
of cognitive control theory posits that reactive and proactive control processes
can change dynamically according to circumstances (Braver, 2012; Schmid et
al., 2015). The current finding that automatic processing estimates were higher
in high-conflict and baseline conditions while control processing estimates were
lower in low-conflict conditions indirectly demonstrates the cooperative process-
ing nature of reactive and proactive control within the same task (Funes et al.,
2010).

In this study, our survey of family role division revealed that in most fam-
ilies, “fathers tend more toward breadwinning while mothers tend more to-
ward caregiving.” This role division difference aligns more closely with gender
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stereotype presentation in low-conflict tasks. In high-conflict tasks, however,
stereotype-congruent stimuli appeared at very low proportions while conflict
stimuli appeared at higher proportions—an anti-stereotype presentation format
uncommon in real life. According to the mixed model of stereotypes (Sherman,
1996), text stimuli in low-conflict conditions, due to principles of cognitive econ-
omy, tend toward abstract representations, whereas high-conflict and baseline
conditions, due to the specificity of paired stimuli, align more with exemplar rep-
resentations, which are characterized by accuracy and slower processing speed.

Experiment 3

Participants As in Experiments 1 and 2, the minimum required sample size
was 36. We recruited 67 participants, of whom four were excluded for failing
to complete the entire experimental procedure and five were excluded due to
excessive invalid responses. The final valid sample comprised 58 participants (29
male) with a mean age of 22.33 years (SD = 2.67). All participants had normal
or corrected-to-normal vision, were proficient in computer operation, and had
not previously participated in similar experiments. Participation was voluntary,
and participants received compensation upon completion.

Experimental Design A 3 (conflict level in word classification task: high-
conflict, baseline, low-conflict) x 2 (target category in gender Flanker task:
masculine name, feminine name) x 2 (flanker category in gender Flanker task:
masculine trait word, feminine trait word) within-subjects design was employed,
yielding 12 experimental conditions. For each conflict level, masculine trait
word-masculine name-masculine trait word and feminine trait word-feminine
name-feminine trait word (i.e., target names congruent with stereotypes acti-
vated by flankers) and masculine trait word-feminine name-masculine trait word
and feminine trait word-masculine name-feminine trait word (i.e., target names
incongruent with stereotypes activated by flankers) were included. Dependent
variables were mean response time and accuracy for both the word classification
task and the gender Flanker task.

Combinations of names and stereotypical trait words created 48 gender
stereotype-congruent stimuli (e.g., masculine names surrounded by masculine
stereotypical trait words, “strong Li Jun strong” ; including 24 male-congruent
and 24 female-congruent pairings) and 48 gender stereotype-incongruent stimuli
(e.g., masculine names surrounded by feminine stereotypical trait words, “fragile
Li Jun fragile” ; including 24 male-incongruent and 24 female-incongruent
pairings). To reduce practice effects from identical stimulus materials across
conflict levels, relatively homogeneous but non-identical stimulus materials
were used at each conflict level.

Questionnaires measuring participants’emotional states and gender role ideology
levels were identical to Experiment 1. In this experiment, the Gender Role Ide-
ology Scale demonstrated internal consistency reliability of 0.84 and structural
validity of 0.71. The 58 participants scored M = 3.76, SD = 0.50 on this scale.
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Regarding family role division, 51.7% reported father-as-breadwinner/mother-
as-homemaker arrangements, 5.2% reported mother-as-breadwinner/father-as-
homemaker arrangements, 41.4% reported balanced parental roles, and 1.7%
reported neither parent fulfilling both roles.

Materials Experimental materials comprised “prime-target”and “gender trait
word-name-gender trait word” pairs, involving four stimulus types: prime pic-
tures, target words, gender trait words, and names. Male and female face pic-
tures served as primes, work and housework words as targets, gender trait words
as flankers, and names as targets in the Flanker task. Prime pictures and target
words were selected from materials screened in Experiments 1 and 2. Gender
trait words and names were selected based on domestic stereotype research (B
#, 2011; x4IE, 2018) and supplemented through online surveys to obtain 60
masculine stereotypical trait words, 60 feminine stereotypical trait words, 40
masculine names, and 40 feminine names. An additional 50 participants (20
male, M = 25.41 years) rated the 120 trait words on a 7-point gender bias scale
(1 = extremely masculine, i.e., “highly feminine” ; 2 = “relatively feminine” ; 3
= lower masculinity; 4 = “neutral,” applicable to both genders; 5 = “generally
feminine” ; 6 = “relatively feminine” ; 7 = “highly feminine” ) and the 80 names
on a 5-point gender bias scale. Forty-eight gender-stereotypical trait words and
52 names showing clear gender bias were selected. Difference tests confirmed
significant rating differences between masculine (M = 5.37) and feminine (M =
2.73) trait words, t(46) = 0.250, p < 0.001, with both differing significantly from
neutral (ps < 0.001). Masculine (M = 4.62) and feminine (M = 1.37) names
also differed significantly, t(50) = 98.201, p < 0.001, with both differing from
neutral (ps < 0.001).

Selected stimulus materials were categorized as follows: - Prime pictures: Eight
male and eight female pictures, including practice stimuli and two male and
two female pictures for each conflict level. - Target words: Fourteen housework
activity words and fourteen professional work words, including two housework
and two work words as practice stimuli and four housework and four work
words for each conflict level. - Gender trait words: Twenty-four masculine and
twenty-four feminine trait words, including four masculine and four feminine
trait words as practice stimuli and the remainder as formal experimental stimuli.
- Names: Twenty-six masculine and twenty-six feminine names, including two
masculine and two feminine names as practice stimuli and the remainder as
formal experimental stimuli.

Procedure The experiment utilized an improved trial-to-trial control adjust-
ment paradigm (Kleiman et al., 2014) to manipulate experimental flow. Each
complete trial comprised two consecutive sub-trials involving two different be-
havioral response tasks (see Figure 5 [Figure 5: see original paper] for a com-
plete trial procedure). The first task was the word classification task used in
Experiment 2. To verify the influence of different conflict levels on subsequent
processing tasks, conflict classification standards matched Experiment 2. The
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second task was a gender Flanker task. In this task, participants saw a mascu-
line name (e.g., Li Jun) or feminine name (e.g., Liu Ting) at the center of the
screen, with stereotypical trait words that were gender-congruent or incongruent
appearing to the left and right of each name. Participants judged the name’ s
gender by pressing the D or K key. Participants completed practice trials after
understanding the procedure. Practice stimuli did not appear in the formal ex-
periment, with 16 practice trials total. If accuracy fell below 70%, participants
repeated practice until reaching the criterion. The formal experiment consisted
of three blocks, with word classification tasks and gender Flanker tasks at dif-
ferent conflict levels constituting separate blocks arranged in a balanced Latin
square design. Each block contained 80 complete trials, totaling 240 trials. In
the high-conflict level, 16 congruent and 64 incongruent classification trials were
presented. In the baseline level, 40 congruent and 40 incongruent classification
trials were presented. In the low-conflict level, 64 congruent and 16 incongruent
classification trials were presented. Conflict and compatible trials in the gender
Flanker task appeared randomly across blocks at consistent proportions.

Results

Word Classification Task Results A 3 (conflict level: high-conflict, base-
line, low-conflict) x 2 (prime stimulus: male picture, female picture) x 2 (target
stimulus: work word, housework word) repeated measures ANOVA on mean ac-
curacy revealed significant main effects of conflict level, F(2, 114) = 6.01, p =
0.003, p? = 0.10, and a significant prime x target interaction, F(1, 57) = 13.34,
p = 0.001, p? = 0.19. Critically, the three-way interaction among conflict level,
prime, and target was also significant, F(2, 114) = 7.22, p = 0.001, p? = 0.11.
No other main effects or interactions were significant (ps > 0.05).

Post-hoc multiple comparisons on the main effect of conflict level (Table 5 )
showed that mean accuracy for the four stimulus types was significantly higher
in the high-conflict condition (Mhigh-conflict = 0.91, SD = 0.01) than in the
low-conflict condition (Mlow-conflict = 0.87, SD = 0.01, p = 0.002) and baseline
condition (Mbaseline = 0.87, SD = 0.01, p = 0.009). However, the difference
between low-conflict (Mlow-conflict = 0.87, SD = 0.01) and baseline conditions
(Mbaseline = 0.87, SD = 0.01) was not significant (p = 0.904).

To decompose the three-way interaction, we conducted separate 2 (prime stim-
ulus: male picture, female picture) x 2 (target stimulus: work word, housework
word) ANOVAs for each conflict type. Results are illustrated in Figure 6 [Fig-
ure 6: see original paper]. First, under baseline conditions, the prime x target
interaction was significant, F(1, 57) = 11.75, p = 0.001, p? = 0.17. Simple ef-
fects analysis revealed a typical stereotype pattern: when male pictures served
as primes, accuracy for housework words (M = 0.85, SD = 0.02) did not differ
significantly from work words (M = 0.88, SD = 0.02), F(1, 57) = 1.12, p = 0.293.
However, when female pictures served as primes, accuracy for work words (M
= 0.84, SD = 0.02) was lower than for housework words (M = 0.91, SD = 0.01),
F(1, 57) = 8.54, p = 0.005, p? = 0.13.
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As expected, responses in the low-conflict condition showed a larger stereotype
effect than baseline: the prime x target interaction was significant, F(1, 57) =
15.81, p < 0.001, p? = 0.22. Simple effects analysis revealed that when male
pictures served as primes, accuracy for housework words (M = 0.84, SD = 0.02)
did not differ significantly from work words (M = 0.89, SD = 0.02), F(1, 57) =
1.98, p = 0.165. However, when female pictures served as primes, accuracy for
work words (M = 0.83, SD = 0.02) was lower than for housework words (M =
0.92, SD = 0.01), F(1, 57) = 10.78, p = 0.002, p? = 0.16.

Compared to baseline, the stereotype pattern was attenuated under high-conflict
conditions, with no significant prime x target interaction, F(1, 57) = 0.24, p =
0.626. When male pictures served as primes, accuracy for housework words (M
= 0.90, SD = 0.01) did not differ significantly from work words (M = 0.91, SD
= 0.02), F(1, 57) = 0.05, p = 0.820. When female pictures served as primes,
accuracy for work words (M = 0.90, SD = 0.01) did not differ significantly from
housework words (M = 0.91, SD = 0.02), F(1, 57) = 0.11, p = 0.744.

Separate repeated measures ANOVAs on mean response times for each conflict
condition revealed: a significant main effect of conflict level, F(2, 114) = 21.10,
p < 0.001, p? = 0.27, and a significant prime x target interaction, F(1, 57) =
5.70, p = 0.02, p? = 0.10. No other main effects or interactions were significant
(ps > 0.05).

Post-hoc multiple comparisons on the main effect of conflict level (Table 6 )
showed that mean response time for the four stimulus types differed significantly
between high-conflict (Mhigh-conflict = 525.33, SD = 15.81) and low-conflict
conditions (Mlow-conflict = 465.52, SD = 13.22, p < 0.001), and between base-
line (Mbaseline = 513.87, SD = 13.10) and low-conflict conditions (Mlow-conflict
= 465.52, SD = 13.22, p < 0.001). However, high-conflict (Mhigh-conflict =
525.33, SD = 15.81) and baseline conditions (Mbaseline = 513.87, SD = 13.10)
did not differ significantly (p = 0.244). Participants showed longest response
times under high-conflict levels and shortest under low-conflict levels.

When gender role ideology scores were entered as covariates in repeated mea-
sures ANOVAs on mean accuracy and response time across conflict levels, the
main effect of conflict level remained significant for accuracy, F(2, 112) = 9.08,
p = 0.001, p? = 0.14, and for response time, F(2, 112) = 5.78, p = 0.004, p?
= 0.09.

We then used PDP to examine whether tasks under different conflict levels
differentially influenced subsequent task processing. A 3 (conflict level: high-
conflict, baseline, low-conflict) x 2 (prime stimulus: male picture, female pic-
ture) repeated measures ANOVA on PDP-C estimates revealed a significant
main effect of conflict level, F(2, 114) = 6.01, p = 0.003, p? = 0.10, but no sig-
nificant main effect of prime stimulus or interaction. Thus, control processing
estimates across conflict levels did not differ between male and female prime
picture types. Further multiple comparisons indicated that the control process-
ing estimate was significantly higher in the high-conflict condition (M = 0.81,
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SD = 0.02) than in the low-conflict condition (M = 0.74, SD = 0.03, p = 0.009)
and baseline condition (M = 0.74, SD = 0.03, p = 0.002). However, baseline
and low-conflict conditions did not differ significantly (p = 0.904; see Table 6 ).
High-conflict levels elicited the highest degree of control processing, low-conflict
levels elicited the least, and baseline estimates fell in between. This analysis
essentially mirrors the previously reported main effect of conflict level on ac-
curacy, as PDP-C represents mean accuracy as a function of conflict level and
prime stimulus. This pattern further supports our hypothesis that high-conflict
processing tasks more readily elicit proactive control.

Finally, we analyzed PDP-A estimates to test our predictions. Because the
PDP-A formula cannot be solved when PDP-C =1 (i.e., when accuracy for one
or more trial types reaches 100%), some participants had missing PDP-A values.
Thirty-seven participants had valid PDP-A values across all trial conditions and
were included in this analysis. A 3 (conflict level: high-conflict, baseline, low-
conflict) x 2 (prime stimulus: male picture, female picture) repeated measures
ANOVA on PDP-A estimates revealed no significant main effects or interactions
(ps > 0.05). Automatic processing estimates across conflict levels are presented
in Table 6 , consistent with Experiment 2 results.

Gender Flanker Task Results In the gender Flanker task, a 3 (previous
task conflict level: high-conflict, baseline, low-conflict) x 2 (target category:
masculine name, feminine name) x 2 (trait word category: masculine trait word,
feminine trait word) repeated measures ANOVA on accuracy revealed significant
main effects of previous task conflict level, F(2, 56) = 6.58, p = 0.003, p? =
0.19, and a significant target category x trait word category interaction, F(1,
57) = 21.87, p < 0.001, p? = 0.28. Critically, the three-way interaction was
also significant, F(2, 114) = 3.91, p = 0.023, p? = 0.06. No other main effects
or interactions were significant (ps > 0.05).

Post-hoc multiple comparisons on the main effect of previous task conflict level
(Table 7 ) showed that mean accuracy for the four stimulus types was signifi-
cantly higher in the high-conflict condition (Mhigh-conflict = 0.90, SD = 0.01)
than in the low-conflict condition (Mlow-conflict = 0.83, SD = 0.02, p = 0.001)
and baseline condition (Mbaseline = 0.85, SD = 0.02, p = 0.009). However, the
difference between low-conflict (Mlow-conflict = 0.83, SD = 0.02) and baseline
conditions (Mbaseline = 0.85, SD = 0.02) was not significant (p = 0.061).

To further examine how tasks at different conflict levels influenced accuracy in
subsequent Flanker tasks, we conducted separate 2 (target category: masculine
name, feminine name) X 2 (trait word category: masculine trait word, femi-
nine trait word) ANOVAs on accuracy for Flanker tasks following each conflict
level. Results are illustrated in Figure 7 [Figure 7: see original paper]. First,
under baseline conditions, the target category x trait word category interaction
was significant, F(1, 57) = 21.69, p < 0.001, p? = 0.28. Simple effects analy-
sis revealed a typical stereotype pattern: when Flanker task trait words were
masculine, judgments of masculine names (M = 0.89, SD = 0.02) were more
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accurate than feminine names (M = 0.80, SD = 0.03), F(1, 57) = 22.53, p <
0.001, p? = 0.28. When trait words were feminine, judgments of masculine
names (M = 0.83, SD = 0.02) were less accurate than feminine names (M =
0.88, SD = 0.02), F(1, 57) = 9.19, p = 0.004, p? = 0.14.

As expected, responses in the low-conflict condition also showed typical stereo-
type effects: the target category x trait word category interaction was signifi-
cant, F(1, 57) = 14.84, p < 0.001, p? = 0.21. Simple effects analysis revealed
that when Flanker task trait words were masculine, correct judgments of mas-
culine names (M = 0.88, SD = 0.02) exceeded those of feminine names (M =
0.80, SD = 0.03), F(1, 57) = 14.29, p < 0.001, p? = 0.20. When trait words
were feminine, correct judgments of masculine names (M = 0.79, SD = 0.03)
were lower than feminine names (M = 0.85, SD = 0.02), F(1, 57) = 7.98, p =
0.007, p? = 0.12.

Compared to baseline, the stereotype pattern was attenuated under high-conflict
conditions, with no significant target category X trait word category interaction,
F(1, 57) = 3.68, p = 0.060. When Flanker task trait words were masculine,
accuracy for masculine names (M = 0.91, SD = 0.01) did not differ from feminine
names (M = 0.88, SD = 0.02), F(1, 57) = 3.28, p = 0.075. When trait words
were feminine, accuracy for masculine names (M = 0.89, SD = 0.02) did not
differ from feminine names (M = 0.91, SD = 0.01), F(1, 57) = 2.24, p = 0.140.

Repeated measures ANOVA on response times for the gender Flanker task re-
vealed similar patterns: a significant main effect of previous task conflict level,
F(2, 114) = 4.08, p = 0.02, p? = 0.07, and a significant target category x trait
word category interaction, F(1, 57) = 20.30, p < 0.001, p? = 0.26. No other
main effects or interactions were significant (ps > 0.05).

Post-hoc multiple comparisons on the main effect of previous task conflict level
(Table 8 ) showed no significant difference in mean response time for the four
stimulus types between high-conflict (Mhigh-conflict = 646.79, SD = 10.21) and
low-conflict conditions (Mlow-conflict = 634.94, SD = 9.60, p = 0.191). Baseline
(Mbaseline = 658.10, SD = 9.17) and low-conflict conditions (Mlow-conflict =
634.94, SD = 9.60) differed significantly (p = 0.003). High-conflict (Mhigh-
conflict = 646.79, SD = 10.21) and baseline conditions (Mbaseline = 658.10,
SD = 9.17) did not differ significantly (p = 0.159).

PDP-C estimates for the gender Flanker task were analyzed via a 3 (previous
task conflict level: high-conflict, baseline, low-conflict) x 2 (trait word category:
masculine trait word, feminine trait word) repeated measures ANOVA. Results
showed a significant main effect of previous task conflict level, F(2, 56) = 6.58,
p = 0.003, p? = 0.19, but no significant main effect of trait word category or in-
teraction (ps > 0.05). Thus, control processing estimates for the gender Flanker
task across conflict levels did not differ between masculine and feminine trait
word types. Further multiple comparisons indicated that the control processing
estimate was significantly higher in the high-conflict condition (M = 0.80, SD
= 0.02) than in the low-conflict condition (M = 0.66, SD = 0.04, p = 0.001)
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and baseline condition (M = 0.70, SD = 0.03, p = 0.009). However, baseline
and low-conflict conditions did not differ significantly (p = 0.061; see Table 8 ).
High-conflict levels elicited the highest degree of control processing, low-conflict
levels elicited the least, and baseline estimates fell in between. These results
align with findings from Experiment 2 and the classification task preceding the
Flanker task in this experiment. PDP-C essentially represents mean accuracy as
a function of conflict level and prime stimulus. This pattern further supports our
hypothesis that tasks under high-conflict levels can also elicit proactive control
in subsequent tasks.

Finally, we analyzed differences in PDP-A estimates across conflict level tasks
to test our predictions. Thirty-eight participants had valid PDP-A values across
all gender Flanker task trial conditions and were included in this analysis. A 3
(conflict level: high-conflict, baseline, low-conflict) x 2 (prime stimulus: male
picture, female picture) repeated measures ANOVA on PDP-A estimates re-
vealed no significant main effects or interactions (ps > 0.05). Automatic pro-
cessing estimates across conflict levels are presented in Table 8 , consistent with
results from the preceding task.

Discussion

The primary purpose of Experiment 3 was to demonstrate whether cognitive
control induced by different conflict levels exhibits cross-task consistency in its
effect on gender stereotype expression. Therefore, ensuring differential cogni-
tive control across conflict levels in the preceding task during task switching
represents a critical prerequisite for testing this hypothesis (Egner, 2008; Fre-
itas et al., 2007). Using a trial-to-trial control adjustment paradigm, we found
that in the preceding word classification task, high-conflict conditions elicited
proactive control and higher accuracy compared to baseline, thereby replicating
Experiment 2 results. Further analysis of how classification tasks at different
conflict levels influenced subsequent gender Flanker task processing revealed
that proactive control activated in high-conflict classification tasks could induce
cognitive control adjustments in subsequent tasks. Specifically, following high-
conflict classification tasks, participants showed higher accuracy in the gender
Flanker task. Moreover, control processing estimates calculated through PDP
were higher for high-conflict levels than for low-conflict and baseline levels.

The proactive control processing advantage elicited by high-conflict conditions
in the word classification task from Experiment 2 was validated once again,
providing a foundation for cross-task consistency (Schmidt, 2019). This offers
strong support for the notion that implicit stereotype tasks may alter conflict
monitoring and cognitive control adjustments (Amodio et al., 2008; Freitas et
al., 2007).
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General Discussion

Task contexts with different conflict levels and cognitive control induced un-
der different conditions produce varying effects on gender stereotype expression.
Experiment 1 demonstrated that picture classification tasks suppressed gender
stereotype expression regardless of conflict trial proportion. In contrast, Exper-
iment 2° s word classification tasks showed that high-conflict levels inhibited
gender stereotype expression while low-conflict levels activated it, compared to
baseline. Experiment 3 further revealed that proactive control generated under
high-conflict levels could be maintained across subsequent tasks, unaffected by
task type changes. These findings suggest that larger conflict trial proportions
may be more effective for controlling stereotype expression, that control effec-
tiveness relates to specific stereotype presentation formats, that individuals can
sensitively detect subtle changes in conflict magnitude, and that conflict adap-
tation triggered by high-conflict tasks provides a control preparatory state for
subsequent tasks (Bukowski et al., 2019; Schmidt, 2019).

5.1 Influence of Task Conflict Proportion on Gender Stereotype Ex-
pression

Classic cognitive conflict studies without social significance have demonstrated
that experimental conditions with high proportions of conflict trials can induce
a proactive control mode (Gratton et al., 1992). PDP analyses in Experiments
2 and 3 also found larger control processing values (PDP-C) under high-conflict
versus low-conflict conditions (with baseline control estimates at intermediate
levels). This indirectly demonstrates that high-conflict levels elicit proactive
control rather than greater reactive activation of gender stereotypes. Coun-
terintuitively, the finding that stronger interference environments lead to im-
proved judgment accuracy aligns directly with proactive control mechanisms
and previous research (Appelbaum et al., 2014). Further processing of auto-
matic processing values (PDP-A) revealed that proactive and reactive control
can cooperatively influence behavioral expression of implicit stereotypes rather
than stereotype sources (e.g., automatically activated stereotypes). Other re-
searchers have found that proactive and reactive control are not independent;
when perceiving changes in conflict, individuals can simultaneously employ both
cognitive control strategies to generate correct responses (Bugg & Braver, 2016).
Our results fully support the notion that proactive and reactive control can com-
plement each other according to situational demands.

5.2 Limitations on Stereotype Inhibition Under Task Conflict Pro-
portions

Experiment 1’s results showed that conflict tasks with different trial proportions
did not produce obvious differences in individuals’ cognitive processing. This
outcome may relate to external presentation dimensions and internal processing
formats of experimental materials. Experiment 2 replaced pictures with words
as target stimuli, revealing that when gender pictures were presented under
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high-conflict conditions, proactive control elicited by abstract text-type target
stimuli exerted some inhibitory effect on gender role stereotype expression.

First, both prime and target stimuli in Experiment 1 were colorful high-
resolution pictures with high ecological validity. However, this picture format
also possesses characteristics of being easily identifiable, memorable, and
processable (Yuan et al., 2019). Theoretical perspectives on differences
between text and image processing suggest that images tend toward bottom-up,
concrete exemplar processing, whereas text processing involves more abstract
processing than picture processing (Yuan et al., 2019). Images reduce top-down
transformation resources at the cognitive level, enabling direct judgments
based on concrete contexts (Sherman, 1996). Consequently, different conflict
levels may have no impact on experimental results—that is, processing speed
and accuracy for pictures may not differ across conflict levels. Experiment
2 validated the hypothesis that strong interference backgrounds elicit more
proactive control than weak interference conditions, thereby reducing implicit
stereotype expression (Amodio & Swencionis, 2018). Taken together, Experi-
ments 1 and 2 indicate that proactive and reactive control processing elicited
by different target stimulus types under high-interference environments are not
entirely consistent, providing strong evidence that sensitivity to information
presentation formats differs across conflict levels.

Building on Experiment 2’ s conclusions, Experiment 3 used an improved trial-
to-trial control adjustment paradigm to demonstrate that previous high-conflict-
ratio gender stereotype classification tasks and subsequent gender Flanker tasks
share similar cognitive control modes. Recent research has also demonstrated
that conflict states can provide control preparation for subsequent tasks, thereby
triggering stronger conflict adaptation in dynamic cognitive control processing
(Kleiman et al., 2014; Bukowski et al., 2019; & et al., 2021). Bukowski et
al. (2019) used task-switching procedures involving social categories to assess
cognitive flexibility. In their Experiment 1, participants categorized by gender
or age; in Experiments 2 and 3, they categorized by gender or social role. They
similarly found that participants’ cognitive flexibility primarily manifested in
task situations eliciting greater cognitive conflict, with cognitive flexibility across
different task conflict proportions reflected in flexible adjustments of control
strategies. Therefore, in gender Flanker tasks under high-conflict backgrounds,
participants more readily elicited proactive control to suppress interference from
Flanker stimuli, focusing attention on centrally located target stimuli. Under
low-conflict backgrounds, they relied more on reactive control, extracting infor-
mation from entire stimuli to generate responses.

Overall, extensive previous research has examined transitions in cognitive con-
trol flexibility but has been limited to comparisons within identical conflict task
backgrounds, often neglecting control preparatory states between special presen-
tation formats of information representation and different types of social stimuli.
Since our daily behavioral activities occur in social conflict environments with
varying proportions, considering task conflict proportion and social attributes
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is essential. In real life, traditionally normative gender role ideologies are not
easily broken by new social norms, and group-based gender stereotypes and
prejudices may be deeply rooted in people’ s thinking and difficult to change.
Under such circumstances, reducing attention to connections between gender
and stereotypical information while focusing on target information in tasks may
provide an effective method for weakening gender stereotype expression. Cogni-
tive control triggered by different task conflict proportions can regulate implicit
bias or stereotype expression to some degree. Moreover, conversion paradigms
between different presentation formats of stimulus information and social mean-
ing demonstrate that inhibitory control at the cognitive level can reduce bias
or stereotype responses across specific presentation formats and tasks, making
implicit bias or stereotype reduction and elimination not limited to reactive
processing after stereotypes emerge.

5.3 Limitations and Future Directions

Despite important findings, this study has several limitations. First, cognitive
control forms the basis of goal-directed behavior, yet how individuals adjust
cognitive control for current goals based on different conflict task perceptions
remains unknown, as does the distinction between proportion effects induced
by practice effects versus those based on goals. Behavioral analysis alone can-
not effectively answer these questions or ensure sufficient experimental results.
Therefore, observing EEG activity during different conflict proportion tasks
and identifying brain region differences in conflict monitoring and control ad-
justment would help us deeply investigate the cognitive neural mechanisms un-
derlying conflict levels from an objective perspective, providing a theoretical
foundation for effective cognitive control across different conflict environments.
Second, conflict adaptation effects and proportion effects represent two manifes-
tations of cognitive control. Conflict adaptation effects emphasize that individ-
uals’ monitoring of conflict in previous trials leads to better conflict control in
current trials, whereas proportion effects focus more on conflict adaptation phe-
nomena triggered by monitoring differences in conflict levels across trials within
the same conflict task type. This study did not involve comparative analyses
of these two effects nor deeply consider similarities and differences in cognitive
control elicited by the two effects.

6 Conclusion

Cognitive control triggered by tasks with different conflict proportions can in-
hibit gender stereotype expression, though this effect is moderated by infor-
mation presentation format. When perceived target information consists of
image stimuli, task conflict ratio levels show no differential effect on gender
stereotype expression. When perceived target information consists of semantic
stimuli, high-conflict ratio tasks inhibit gender stereotype expression, whereas
low-conflict ratio tasks enhance it. Moreover, cognitive control processing gen-
erated under high-conflict levels can be maintained across subsequent different
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Influence of Cognitive Control Based on Different Conflict Levels on
the Expression of Gender Stereotypes

CHEN Li, SHI Xiao-ke, LI Wei-na, HU Yan
(School of Psychology, Northwest Normal University, Lanzhou 730030, China)

Abstract

Cognitive control is the ability of individuals to flexibly adjust their thoughts
and behaviors and deal with compatible and conflicting information when facing
tasks. It ensures that our actions are performed smoothly according to the ex-
pected purpose. However, conflict information contains pure cognitive conflict
and social conflict information. With the development of society, the division
of labor of gender roles in the family has changed. Nevertheless, the traditional
stereotype that men work outside and women work inside the house still ex-
ists. Furthermore, although many studies have examined the consistency effect
in gender stereotype activation, the influence of cognitive control induced un-
der different conditions on gender stereotype expression is not apparent across
task contexts varying in conflict levels. Therefore, based on previous research,
the classic dual cognitive control theory that explains cognitive control process-
ing, and the conflict monitoring theory that explains conflict tasks, this study
systematically discusses the behavior patterns of gender stereotype expression
under different conflict test times.

In Experiment 1, the participants were asked to complete the picture classifi-
cation tasks with three conflict levels using the gender picture as the priming
stimulus and housework picture and work picture as the target stimulus. Ex-
periment 2 adjusted the target stimulus to semantic stimulus and asked the
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participants to complete three-word classification tasks with different conflict
levels. To further investigate the influence of varying conflict backgrounds of
subsequent task conflict, Experiment 3 adopted the trial-to-trial control adjust-
ment paradigm. In this paradigm, a full trial consists of two judgment tasks.
First, the participants complete the word classification tasks with different con-
flict levels. Thereafter, they complete the gender Flanker tasks with the same
conflict level.

Experiment 1 showed that the image classification task could inhibit the ex-
pression of gender stereotypes regardless of the proportion of conflict times.
Regarding the word classification task in Experiment 2, compared to the base-
line level, the expression of gender stereotypes was inhibited at the high conflict
level and activated at the low conflict level.

Experiment 3 showed that the cognitive control processing generated by high
conflict levels could be maintained in subsequent tasks. Furthermore, it was not
affected by the change of task type. Additionally, Experiments 2 and 3 using the
processing separation program showed that the control processing value under
the high conflict condition was higher than that under the low conflict condition.

These results indicate that cognitive control induced by tasks with different
conflict proportions can inhibit the expression of gender stereotypes; however,
it is affected by the presentation of information.

Key words: gender stereotype, conflict processing, cognitive control strategy,
proactive control, reactive control

Note: Figure translations are in progress. See original paper for figures.
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