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Abstract
Since the concept of implicit social cognition was proposed in 1995, this field
has attracted extensive research, covering various aspects including implicit at-
titudes, implicit stereotypes, and implicit self-esteem. Early studies primarily
focused on the measurement of implicit social cognition and its impact on in-
dividuals. Research has demonstrated that negative implicit social cognition
(such as implicit bias, implicit stereotypes, and low implicit self-esteem) exerts
a series of adverse effects on people’s psychology and behavior. In recent years,
the research focus has gradually shifted toward effective interventions for neg-
ative implicit social cognition, aiming to mitigate its detrimental consequences.
Currently, nine commonly used effective intervention strategies include evalu-
ative conditioning, approach-avoidance training, intergroup contact, exposure
to counter-stereotypical exemplars, implicit bias training, implementation inten-
tions, targeted memory reactivation, emotion induction, and mindfulness medi-
tation. This paper provides a systematic overview of these intervention methods
and their effectiveness, conducting a meta-analysis of the effect sizes for each
method. The results indicate that these methods exhibit small-to-medium effect
sizes, with approach-avoidance training, implicit bias training, and emotion in-
duction interventions being relatively more effective. The aforementioned inter-
vention methods demonstrate certain short-term effectiveness but lack long-term
durability. Future research could employ combined multi-method approaches to
enhance intervention effectiveness and durability. Additionally, future implicit
social cognition interventions could become more efficient and convenient with
the support of artificial intelligence technology.
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Abstract: Since the concept of implicit social cognition was introduced in 1995,
this field has attracted extensive research covering implicit attitudes, implicit
stereotypes, and implicit self-esteem. Early studies primarily focused on measur-
ing implicit social cognition and its effects on individuals. Research has shown
that negative implicit social cognition (such as implicit bias, implicit stereotypes,
and low implicit self-esteem) exerts a range of detrimental effects on people’s psy-
chology and behavior. In recent years, research attention has gradually shifted
toward effectively intervening in negative implicit social cognition to reduce its
adverse consequences. Currently, nine commonly used and effective interven-
tion methods include evaluative conditioning, approach-avoidance training, in-
tergroup contact, exposure to counter-stereotypical exemplars, unconscious bias
training, implementation intentions, targeted memory reactivation, emotion in-
duction, and mindfulness meditation. This article provides a systematic review
of these intervention methods and their effectiveness, with meta-analyses of ef-
fect sizes for each method. Results indicate that these methods demonstrate
small to medium effect sizes, with approach-avoidance training, unconscious
bias training, and emotion induction interventions showing relatively greater
effectiveness. While these interventions demonstrate short-term efficacy, they
lack long-term durability. Future research could combine multiple methods to
enhance both intervention effectiveness and durability. Additionally, future im-
plicit social cognition interventions could become more efficient and convenient
with support from artificial intelligence technologies.

Keywords: implicit social cognition, Implicit Association Test, implicit bias,
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With the development of social cognition research, people have gradually real-
ized that many psychological processes and behaviors are not entirely driven by
explicit consciousness but are deeply rooted in individuals’unconscious levels
(Nisbett & Wilson, 1977). In the 1990s, the concept of “implicit social cogni-
tion”provided a new perspective for understanding the underlying psychological
mechanisms of human behavior. According to implicit social cognition theory,
individuals’social psychology and behavior are often influenced by unconscious,
automatic psychological processes (Freud, 1960). Implicit social cognition has
gradually become a focal point in social psychology, encompassing implicit at-
titudes, implicit stereotypes, and implicit self-esteem. Numerous studies have
revealed that implicit social cognition plays an important role in individual psy-
chology and behavior, and even has broad impacts on macro-level social systems
including education, employment, and justice (Greenwald et al., 2022; Green-
wald & Lai, 2020; Yang et al., 2015).
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As understanding of implicit social cognition deepens, particularly regarding
the potential negative consequences of negative implicit social cognition (such
as implicit bias, implicit stereotypes, and low implicit self-esteem)—including
prejudice, discrimination, and social injustice (Greenwald & Lai, 2020; Yang et
al., 2015)—researchers have increasingly focused on how to effectively intervene
in these implicit social cognitions to reduce their adverse effects. To this end,
researchers have developed a series of intervention methods for implicit social
cognition, including evaluative conditioning, approach-avoidance training, in-
tergroup contact, exposure to counter-stereotypical exemplars, and others, with
empirical studies validating the effectiveness of these methods. This article sys-
tematically reviews effective intervention methods for implicit social cognition
and reveals the intervention effects of various approaches through meta-analysis.
By integrating existing intervention methods, this paper aims to provide a foun-
dation for future research and practice in implicit social cognition intervention
and to explore possible directions for improving intervention effectiveness.

2 The Connotation and Measurement of Implicit Social
Cognition
Implicit social cognition primarily describes automatic, unconscious psychologi-
cal processes that influence individuals’psychology and behavior without their
awareness (Greenwald & Banaji, 1995). It mainly includes implicit attitudes,
implicit stereotypes, and implicit self-esteem. Implicit attitudes refer to individ-
uals’unconscious, automatic evaluative reactions or emotional tendencies that
typically influence specific objects, groups, or concepts (Greenwald et al., 2002;
Wilson et al., 2000). Implicit bias is often regarded as a special manifestation
of implicit attitudes or negative implicit attitudes (Gawronski, 2024; Lai et al.,
2013). Research indicates that implicit bias is widespread, with individuals of-
ten exhibiting biased behavior unconsciously and typically failing to recognize
that their behavior is influenced by bias (Gawronski et al., 2022; Greenwald,
Dasgupta, et al., 2022). Implicit stereotypes refer to individuals’automatic, gen-
eralized cognitions or beliefs about specific groups that exist unconsciously and
influence judgments and behaviors toward group members (Greenwald & Ba-
naji, 1995). Implicit stereotypes are prevalent across social categories including
gender, race, age, and occupation. Implicit self-esteem represents individuals’
automatic, unconscious self-evaluative emotions (Falk & Heine, 2015; Green-
wald et al., 2002) and plays an important role in mental health (Yang et al.,
2015).

Implicit social cognition is typically measured using indirect methods, with the
most common being the Implicit Association Test (IAT) (Greenwald, Brendl, et
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al., 2022). The IAT employs a computer-based categorization task, measuring
the difference in reaction times between compatible tasks (e.g.,“White-positive”
) and incompatible tasks (e.g., “Black-negative”) to assess automatic associa-
tions between concepts and attributes, thereby indirectly measuring individuals’
implicit attitudes, stereotypes, and self-esteem (Greenwald et al., 1998). As the
most popular and effective tool in implicit measurement, the IAT is widely used
in implicit social cognition research (Cai & Wu, 2021; Jin et al., 2022; Zhu &
Liao, 2020).

3 The Stability and Variability of Implicit Social Cognition
Whether implicit social cognition is stable or variable has been a controversial
issue of great concern in social psychology. Early slow-learning process theories
suggest that individuals gradually develop implicit biases through incremental
learning throughout their lives, implying that implicit social cognition changes
with natural development (E. R. Smith & DeCoster, 2000). In contrast, category
learning theory proposes that once individuals master a social category concept,
all associated connections form automatically and remain stable, suggesting
that implicit social cognition should be stable and unchanging during individual
development (Baron, 2015; Dunham et al., 2008, 2013).

In recent years, increasing research has found that implicit social cognition is
variable at both individual and group levels (Marini et al., 2024; Vuletich &
Payne, 2019). Changes in implicit social cognition are influenced by both short-
term situational factors and long-term cultural factors. For example, specific
social information (priming multiculturalism) can trigger short-term changes
in implicit attitudes, while lasting attitude changes require long-term influence
from education, policy, and culture (Lai et al., 2013). At the individual level,
Cvencek et al. found that implicit stereotypes (e.g., gender-academics) deepen
during development, particularly among school-age children and adolescents,
where individuals’implicit stereotypes gradually strengthen with age (Cvencek
et al., 2014, 2015). Cai et al.’s longitudinal research further revealed that im-
plicit social cognition possesses both stability and potential for change over time.
Specifically, implicit self-esteem showed lower stability with an overall declining
trend; gender-academics related implicit stereotypes demonstrated strong stabil-
ity; while implicit racial attitudes showed moderate stability with high hetero-
geneity in individual changes (Cai et al., 2021). At the group level, Charlesworth
and colleagues’series of studies revealed that explicit bias has generally de-
creased, while the change pattern of implicit bias is more complex, influenced
by both individual development and sociocultural environments (Charlesworth
& Banaji, 2019, 2022a, 2021). Among these, implicit racial bias is more suscep-
tible to change under long-term cultural and educational interventions, whereas
gender bias is more stable (Charlesworth & Banaji, 2022b). Cognitive neuro-
science research has revealed the physiological mechanisms underlying changes
in implicit social cognition, with brain regions such as the prefrontal cortex and
amygdala showing activity closely related to changes in implicit bias (Cai & Wu,
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2021; Gao et al., 2023).

In summary, implicit social cognition possesses a certain degree of stability
while also demonstrating variability due to situational factors. Given this, re-
searchers have dedicated efforts to exploring various intervention strategies to
reduce negative implicit social cognition (such as implicit bias) and enhance
positive implicit social cognition (such as implicit self-esteem). The following
sections systematically introduce the main current intervention methods for im-
plicit social cognition.

4 Intervention Methods for Implicit Social Cognition and
Their Effects
Based on existing research, this article has compiled the main intervention meth-
ods for implicit social cognition, with detailed introductions to various methods
and their effects below. This article systematically summarizes the interven-
tion content, principles, effectiveness, advantages, and disadvantages of these
methods (Table 1 ). We further conducted meta-analyses of effect sizes for each
method, first converting effect sizes reported in original studies to Cohen’s d,
then performing meta-analyses based on these Cohen’s d values using the Major
module in Jamovi software (Table 1).

Table 1 Summary of Intervention Methods for Implicit Social Cogni-
tion

Intervention
Method

Theoretical
Basis

Intervention
Content

Effect Size
Range

Meta-analytic
Effect Size

Evaluative
Conditioning

Classical
Condition-
ing

Implicit
racial bias

0.18~1.24 0.52

Implicit
stereotypes

0.36~0.59

Approach-
Avoidance
Training

Behaviorist
Theory

Implicit
racial bias

0.11~2.05 0.58

Implicit
academic
attitudes

0.11~1.02

Intergroup
Contact

Intergroup
Interaction
Theory

Implicit
racial bias

0.02~1.17 0.46

Implicit
group bias

0.32~1.34
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Intervention
Method

Theoretical
Basis

Intervention
Content

Effect Size
Range

Meta-analytic
Effect Size

Exposure to
Counter-
stereotypical
Exemplars

Cognitive
Reconstruc-
tion Theory

Implicit
racial bias

0.03~0.66 0.32

Implicit age
bias

0.46~1.67

Unconscious
Bias
Training

Cognitive-
Behavioral
Theory

Implicit
racial bias

0.39~0.56 0.54

Implicit
stereotypes

0.34~1.74

Implementation
Intentions

Goal
Setting
Theory

Implicit
racial bias

0.23~0.44 0.38

Implicit
stereotypes

0.23~0.81

Targeted
Memory
Reactivation

Memory
Consolida-
tion Theory

Implicit
racial bias

0.04~0.85 0.42

Implicit
stereotypes

0.46~0.8

Emotion
Induction

Cognitive
Reconstruc-
tion +
Emotion
Regulation

Implicit
racial bias

0.54~1.04 0.56

Implicit
stereotypes

0.17~0.72

Mindfulness
Meditation

Cognitive
Reconstruc-
tion +
Mindful-
ness

Implicit
racial bias

0.17~0.51 0.41

Implicit
stereotypes

0.46~0.69

4.1 Evaluative Conditioning (EC)

Evaluative Conditioning (EC) is a procedure based on Pavlovian classical con-
ditioning theory, widely applied in attitude formation and change. Its core
strategy involves repeatedly pairing a conditional stimulus (CS) with an un-
conditional stimulus (US) that has clear emotional valence, thereby prompting
changes in individuals’attitudes or evaluations toward the CS (Moran et al.,
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2023). Numerous empirical studies have validated EC’s effectiveness in im-
plicit bias intervention. For example, Olson and colleagues paired Black faces
(CS) with positive words (US) and found that participants’implicit attitudes
toward Black people became more positive, demonstrating that EC can reduce
implicit racial bias (Olson & Fazio, 2006). Similarly, establishing connections
between positive emotions and specific groups (such as Black people) can effec-
tively reduce implicit bias toward those groups and enhance positive emotional
connections with them (Phills et al., 2019), improve intergroup implicit atti-
tudes, and further promote attitude change (Kurdi et al., 2019). Additional
research shows that EC can reduce implicit bias toward specific racial groups,
such as bias against Muslim and Arab populations (French et al., 2013). Lai
et al. validated EC’s effectiveness in reducing implicit racial bias through a
series of studies but found the intervention’s durability limited, with effects not
exceeding 24 hours (Calanchini et al., 2021; Lai et al., 2016; Lai et al., 2014).

EC’s application extends beyond implicit bias; it can also effectively reduce im-
plicit stereotypes while decreasing implicit bias (Phills et al., 2020). For instance,
“counter-stereotype training”based on EC logic reduces implicit stereotypes by
presenting a series of stimulus combinations that contradict stereotypes, such
as associating the social category “female”with trait words like “strong”and
requiring participants to respond to these non-stereotypical combinations to
form counter-stereotypical associations. Results show that counter-stereotype
training successfully reduces implicit gender and racial stereotypes (Gawronski
et al., 2008).

EC can also enhance specific implicit attitudes. For example, Qiu and Zhang
found that EC can improve people’s implicit attitudes toward exercise, though
its impact on actual exercise behavior is limited (Qiu & Zhang, 2020; Zhang
et al., 2023). Jeon et al. (2019) demonstrated that EC can effectively improve
adolescents’implicit attitudes toward violent behavior. Additionally, EC has
proven effective in changing individuals’implicit attitudes toward alcohol con-
sumption (Zerhouni et al., 2019), diet (Shaw et al., 2016), and specific brands
(Charlesworth et al., 2020). EC can also enhance implicit self-esteem. Multiple
studies show that pairing the self-concept“I”with positive trait words can effec-
tively boost individuals’implicit self-esteem (Baccus et al., 2004; Dijksterhuis,
2004; Grumm et al., 2009). Recent research indicates that EC’s enhancement
effect on implicit self-esteem is effective not only in normal populations but also
in clinical groups (such as patients with paranoia) (Trucharte et al., 2024). In
summary, EC can effectively change implicit social cognition by associating pos-
itive or negative emotional stimuli with specific target objects, thereby further
influencing individual behavior (Luo et al., 2024; Tello et al., 2020).

4.2 Approach-Avoidance Training (AAT)

Approach-Avoidance Training (AAT) is a method that influences individuals’
attitudes through physical approach or avoidance of specific stimuli. By training
participants to approach Black people (pulling pictures of Black faces toward
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themselves using a joystick) and avoid White people (pushing pictures of White
faces away), followed by measuring racial bias with a racial IAT, results show
that repeated approach toward a social group can improve implicit attitudes
toward that group. This training also promotes positive nonverbal behaviors
(such as smiling and eye contact) in actual interracial interactions (Kawakami
et al., 2007). AAT’s effectiveness in reducing implicit racial bias has been
supported by subsequent research (Van Dessel et al., 2016, 2020).

Phills et al. further expanded AAT’s application by examining how the match
between strategy (approach or avoidance) and context (positive or negative)
influences intervention effectiveness. Results show that approach strategies sig-
nificantly reduce implicit bias in positive contexts, while avoidance strategies
are more effective in negative contexts, highlighting the importance of strategy-
context matching (Phills et al., 2011). Adding specific instructions during AAT,
known as approach-avoidance instructions (AA instructions), can also enhance
intervention effects. AA instructions refer to specific operational directives guid-
ing participants to approach or avoid relevant stimuli during experiments or
training to ensure compliance with predetermined rules. Recent research found
that compared to traditional AAT, adding AA instructions produces larger ef-
fects in changing individuals’implicit evaluations of unfamiliar food brands (C.
T. Smith et al., 2020), further expanding AAT’s potential in domain-specific
implicit attitude interventions. In summary, approach-avoidance training can
effectively intervene in implicit bias and broader implicit attitudes by guiding
individuals to approach or avoid specific stimuli, with instructions providing
additional benefits at critical moments.

4.3 Intergroup Contact

Intergroup contact theory, as an important strategy for reducing intergroup
prejudice, has been extended to implicit bias intervention (Paluck et al., 2019;
Pettigrew & Tropp, 2006). Intergroup contact can be divided into direct and in-
direct contact. Extensive research shows that both direct and indirect contact
can effectively reduce intergroup implicit bias (Bond et al., 2023). Regard-
ing direct contact, Shook et al. (2008) conducted a natural experiment in a
university dormitory system, randomly assigning White freshmen to live with
either African American or White roommates. They found that students liv-
ing with different-race roommates showed significant improvements in implicit
racial attitudes and bias, while those living with same-race roommates showed
no significant changes. Similarly, Wang and Zhang (2020) assigned software
developers to research and development teams with different gender ratios and
found that direct contact between genders could reduce implicit gender bias in
software development careers. Other research reveals that contact quality and
frequency significantly influence intervention effectiveness (Farmer et al., 2020;
Onyeador et al., 2020; Wittlin et al., 2019). A recent longitudinal study showed
that high-quality, frequent contact can significantly reduce implicit bias and pre-
dict improvements in outgroup implicit attitudes, providing practical guidance

chinarxiv.org/items/chinaxiv-202504.00340 Machine Translation

https://chinarxiv.org/items/chinaxiv-202504.00340


for intergroup harmony (Di Bernardo et al., 2022). Additionally, when imple-
menting intergroup contact interventions, positive interaction methods should
be encouraged while minimizing negative contact experiences (Barlow et al.,
2012).

Direct contact can effectively intervene in implicit bias. For situations where
direct contact is impossible, researchers have developed indirect contact strate-
gies (such as imagined intergroup contact and virtual reality contact). Imagined
intergroup contact can effectively reduce implicit bias toward specific groups
(Stathi et al., 2014; Turner & Crisp, 2010; West et al., 2017). For example, imag-
ined intergroup contact has been used to reduce implicit bias toward migrant
workers, homosexual individuals, and obese populations, though contact type
and individuals’prior contact experience affect intervention effectiveness. With
the development of Virtual Reality (VR) technology, researchers have attempted
to extend intergroup contact to virtual environments. Tassinari et al. studied
the impact of intergroup contact in VR on implicit attitudes. Participants im-
mersed themselves in virtual environments through VR, interacting with Black
(intergroup contact) or White (intragroup contact) players as White avatars.
The study found that cooperative contact with Black individuals through VR
could improve implicit attitudes toward Black people (Tassinari et al., 2024).
These findings support intergroup contact theory and extend its application to
virtual reality environments (Doan et al., 2021; Sullivan-Bissett, 2023), simulat-
ing positive intergroup interactions that are difficult to achieve in the real world
to reduce implicit bias. In summary, both direct and indirect intergroup contact
have been widely applied to reduce intergroup implicit bias, and intervention ef-
fects can extend to implicit stereotype domains (Eisenstadt et al., 2024). Specif-
ically, enhancing positive intergroup interactions can increase positive emotions
toward immigrants, reduce negative implicit stereotypes about immigrants, and
alleviate perceived threats from immigrants (Duque et al., 2024).

4.4 Exposure to Counter-stereotypical Exemplars

Exposure to counter-stereotypical exemplars reduces implicit bias and stereo-
types toward specific groups by contacting specific images that contradict stereo-
types, including four specific intervention methods. First, Vivid Counter-
stereotypic Scenario is an intervention method that uses emotional and sit-
uational immersion to contact counter-stereotypical scenes. In vivid counter-
stereotypical scenarios, participants read counter-stereotypical stories from a
first-person perspective (e.g., stories where Black people are positive figures,
White people are negative figures, and Black heroes save “me”from attacks
by White criminals). This method can reduce implicit racial bias toward Black
people (Marini et al., 2011). Second, Practicing an IAT with Counter-
stereotypical Exemplars combines the IAT with counter-stereotypical exem-
plars. Lai et al. (2014) used positive typical Black and negative typical White
exemplars in experiments to strengthen positive associations with Black people
and negative associations with White people, effectively reducing participants’
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implicit racial bias toward Black people. Third, Shifting Group Boundaries
Through Competition aims to change perceptions of different racial groups
through simulated teamwork and competition. In a simulated dodgeball game,
participants cooperated with Black teammates against White opponents, where
Black teammates displayed positive behaviors while White opponents showed
negative behaviors. Research shows this method can effectively reduce implicit
bias toward Black groups (Lai et al., 2014). Fourth, Shifting Group Affilia-
tions Under Threat is a method that intervenes in implicit attitudes through
extreme threat scenarios. Participants read a story about a post-nuclear war
threat scenario (where Black characters were depicted as“close friends”with pos-
itive survival skills, while White characters were “terrible enemies”attempting
to destroy the camp). Results showed this approach could reduce participants’
negative bias toward Black people (Park et al., 2007). Exposure to counter-
stereotypical exemplars is also applicable for reducing implicit racial bias in
children, though intervention effects are weaker in younger children (ages 5-8)
than in older children (ages 9-12) (Gonzalez et al., 2017, 2020). Other research
indicates that relying solely on exposure to counter-stereotypical role models is
sometimes insufficient to effectively reduce implicit bias, requiring more person-
alized training programs to specifically target implicit bias reduction (Qian et
al., 2022; Qian et al., 2017).

In summary, counter-stereotypical exemplars show some effectiveness in reduc-
ing implicit racial bias. However, existing intervention methods have primarily
been validated in experimental settings, with their effectiveness and durability
in real-world contexts not yet fully evaluated. Some research also notes these
methods lack lasting effects (FitzGerald et al., 2019; Lai et al., 2016), and single
exposure to counter-stereotypical exemplars is sometimes ineffective, requiring
combination with other methods.

4.5 Unconscious Bias Training (UBT)

Unconscious Bias Training (UBT), also known as Implicit Bias-Oriented Diver-
sity Training, reduces implicit bias by combining multiple cognitive intervention
strategies to enhance individuals’awareness and control of implicit bias (Hagi-
wara et al., 2024; Paluck et al., 2021; Atewologun et al., 2018). UBT includes
two core components: education and training. The education component con-
veys the concept of implicit bias to participants, helping them understand the
existence of implicit bias and its impact on personal decision-making and social
behavior, particularly potential negative consequences. The training component
includes several intervention strategies designed to encourage participants to re-
examine outgroups from different perspectives and reduce implicit bias toward
specific groups. UBT has broad application and 致力于将干预应用于实际 (Devine &
Ash, 2022; Moller et al., 2024). Several commonly used intervention measures
in UBT are introduced below.
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4.5.1 Situational Attribution Training (SAT) Situational Attribution
Training guides people to pay more attention to external situational factors,
reducing the tendency to attribute outgroup members’negative behaviors to
internal traits—the fundamental attribution error (Pettigrew, 1979). For exam-
ple, Stewart et al. found that White participants who received SAT were more
inclined to use situational factors to explain Black men’s negative behaviors,
showing fewer implicit racial stereotypes (T. L. Stewart et al., 2010), and that
situational attribution can reduce intergroup implicit bias and subsequent neg-
ative behaviors (Levontin et al., 2013). Stewart et al.’s recent research used
more intensive training designs, increasing training depth and breadth, and
found that SAT’s effects remained significant after 24 hours and could gener-
alize to negative implicit stereotypes not involved in training. Recent studies
demonstrate SAT’s potential for durability and suggest that repeated training
or combination with other interventions may further extend its effects (T. L.
Stewart et al., 2022). Overall, SAT’s durability and broad applicability make
it an important method for implicit bias intervention.

4.5.2 Prejudice Habit-Breaking Intervention (PHBI) The Prejudice
Habit-Breaking Intervention theory views implicit bias and stereotypes as
“habits”that can be effectively intervened through autonomous identification,
regulation, and systematic behaviors. Its connotation aligns with UBT, includ-
ing both education and training components (Devine et al., 2012; Forscher
& Devine, 2017). Research demonstrates that PHBI is an effective method
for reducing implicit bias and has long-term effects. For example, Devine et
al. (2012) conducted a three-month longitudinal study and found that the
experimental group receiving PHBI intervention showed significantly reduced
implicit racial bias and significantly increased concern about discrimination,
with effects persisting until week 8, while the control group showed no similar
changes (Devine et al., 2012). PHBI also functions in real-world social contexts
(Cox & Devine, 2019). For instance, multiple studies show that PHBI inter-
ventions in STEM (Science, Technology, Engineering, and Mathematics) fields
reduce implicit gender bias and stereotypes, significantly increase female hiring
rates, and promote gender diversity and social equity (Carnes et al., 2015,
2023; Devine et al., 2017). In the latest research, PHBI was applied to implicit
bias training for Swedish social workers. Results showed that although the
reduction in implicit bias in the intervention group did not achieve expected
effects, participants’awareness of implicit bias significantly increased (Bursell,
2024). This finding suggests that PHBI’s effects may be influenced by specific
social and cultural contexts, emphasizing the need to consider contextual
factors when applying interventions.

4.5.3 Priming Multiculturalism Priming multiculturalism reduces implicit
bias toward specific groups by encouraging individuals to recognize and appre-
ciate racial and cultural diversity. Participants are guided to read and reflect
on multiculturalism concepts, followed by IAT measurement of implicit racial
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bias. Results show that priming multiculturalism effectively reduces implicit
racial bias (FitzGerald et al., 2019; Lai et al., 2016; Lai et al., 2014). Sadler et
al. examined the impact of racial diversity in 351 U.S. metropolitan areas on
implicit bias (such as implicit associations between Black people and weapons).
The study found that increasing racial diversity and integration effectively re-
duces implicit bias toward Black people (Sadler & Devos, 2020). Individuals
who participated in diversity training (including contact, communication, and
promoting social identity) also showed reduced implicit bias (Behm-Morawitz
& Villamil, 2019). This indicates that promoting racial and group diversity and
integration through diversity training is more effective in reducing implicit bias
than simply increasing minority group proportions.

In summary, as a comprehensive emerging intervention method, UBT can help
people enhance bias awareness, guide them in identifying and managing bias,
and thus more consciously avoid generating bias and its negative consequences in
daily life (Bezyak et al., 2024; Cooper et al., 2022; Howell et al., 2024; Vitriol &
Banaji, 2024). Most studies reveal UBT’s effectiveness (Liu et al., 2022; Stone
et al., 2020; Liang et al., 2019; Jackson et al., 2014), though some research
finds UBT ineffective or even counterproductive (Williamson & Foley, 2018).
For example, Lai’s study examined whether short-term diversity training for
implicit bias could reduce police officers’implicit bias and found that although
the training increased police awareness of bias, it did not effectively reduce their
implicit bias (Lai & Lisnek, 2023). UBT’s durability also requires continuous
external reinforcement and consolidation to maintain (Lindvall-Östling, 2024).

4.6 Implementation Intentions

Implementation intentions are strategies based on “if-then”logical structures
that link intended goal behaviors with specific situational cues to achieve a condi-
tional reflex form of goal implementation (Sheeran et al., 2024). Lai et al. (2014)
explored the role of implementation intentions in reducing implicit racial bias.
In the experiment, White participants were trained to form specific implemen-
tation intentions, such as “If I encounter a Black face, then I will immediately
have a positive reaction.”Results showed this method significantly reduced im-
plicit racial bias in the short term, though its long-term effects have not been
verified (Calanchini et al., 2021; Lai et al., 2016). Additionally, implementation
intentions show effectiveness in reducing implicit stereotypes (FitzGerald et al.,
2019; Rees et al., 2019; B. D. Stewart & Payne, 2008). For example, Mendoza
(2010) tested the impact of two types of implementation intentions—distraction
inhibition and response facilitation—on stereotype task accuracy through two
studies. Results showed both implementation intentions improved task perfor-
mance accuracy, i.e., suppressed implicit stereotype behavioral expression, and
this effect was not achieved by prolonging task reaction time, indicating that im-
plementation intentions function through reflexive control rather than increased
reaction time (Mendoza et al., 2010). In summary, implementation intentions
form an automatic conditional reflex by linking target behaviors with specific
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situational cues, helping individuals automatically generate positive responses
through reflexive control, thereby reducing implicit bias, implicit stereotypes,
and corresponding behaviors in the short term.

4.7 Targeted Memory Reactivation (TMR)

Sleep plays an important role in strengthening and consolidating memories ac-
quired during wakefulness. This spontaneous memory reactivation process dur-
ing sleep can be manipulated through Targeted Memory Reactivation (TMR)
technology. TMR enhances memory consolidation effects by presenting sensory
cues (such as specific sounds or smells) related to previous learning experiences
during sleep (Carbone & Diekelmann, 2024). Hu et al. first applied TMR to
implicit bias intervention and found that participants who received “counter-
stereotype training”—consciously constructing associations contradicting stereo-
types to form counter-stereotypical associations—and subsequent TMR showed
significantly reduced implicit bias with effects lasting at least one week (Hu et
al., 2015), emphasizing the importance of memory consolidation in long-term
intervention effects. However, Humiston et al.’s study failed to replicate Hu
et al.’s results, finding no significant effect of TMR on implicit bias whether
measured immediately after a nap or one week later (Humiston & Wamsley,
2019). Based on this, researchers emphasized the need for more sensitive ana-
lytical methods to verify TMR’s long-term effectiveness in such interventions
(Aczel et al., 2015). In response to inconsistent findings, Hu’s team reanalyzed
data and found that intervening during specific sleep stages, particularly imple-
menting TMR during the slow oscillation up-state, can more effectively reduce
implicit social bias, with effects persisting in tests one week later (Xia et al.,
2022). Additionally, Chen et al.’s latest research expanded TMR’s application
by exploring the combination of self-esteem cognitive training with TMR to en-
hance implicit self-esteem. Results showed that using specific auditory cues to
activate memories during sleep can effectively promote long-term improvement
in implicit self-esteem (Chen et al., 2021). In summary, TMR is an effective
implicit social cognition intervention strategy with long-term durability, though
more research is needed to further demonstrate the robustness of intervention
effects.

4.8 Emotion Induction

Implicit bias is largely influenced by emotions. Research shows that emotional
states can modulate the activation and expression of individuals’implicit stereo-
types. Specifically, negative emotions can reduce the expression of implicit
stereotypes and attitudes compared to positive emotions (Huntsinger et al.,
2009). However, in specific contexts, such as when individuals hold counter-
stereotypical thinking or egalitarian attitudes, positive emotions can also effec-
tively reduce the activation of negative implicit social cognition (Huntsinger et
al., 2010). Other research indicates that emotional ability moderates the for-
mation and change of implicit attitudes by influencing evaluative conditioning
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(Hasford et al., 2018). However, inducing emotions such as guilt or moral sense
is difficult for effectively reducing individuals’implicit racial bias (Lai et al.,
2016; Lai et al., 2014).

Emotion induction interventions have corresponding neural bases. For exam-
ple, White individuals show more significant amygdala activation when viewing
Black faces (Lieberman et al., 2005). Based on this, researchers have explored
pharmacological neural interventions for implicit bias. For instance, drugs can
reduce the amygdala’s response intensity to emotional stimuli (Hurlemann et
al., 2010). Accordingly, Terbeck found that pharmacological intervention using
propranolol (a non-selective 𝛽-receptor blocker) significantly reduced implicit
racial bias (compared to a placebo group) (Terbeck et al., 2012, 2015).

4.9 Mindfulness Meditation

Mindfulness Meditation is a meditative practice that enhances individuals’aware-
ness and acceptance of present-moment experiences by cultivating a “mindful”
state. In this process, individuals focus attention on current experiences and
observe their feelings, thoughts, and emotions with a non-judgmental, open, and
curious attitude. This meditation practice has been widely applied in various
psychological fields, particularly showing significant effects in promoting men-
tal health, reducing stress, and improving emotion regulation (Ngan & Cheng,
2022). Research finds that mindfulness meditation plays a role in changing
implicit social cognition, such as reducing implicit stereotypes and group bias
and enhancing individuals’implicit self-esteem (Djikic et al., 2008; Kang et al.,
2013; Narayan, 2019). Mindfulness meditation can also reduce automatic bi-
ased thinking, thereby promoting prosocial behavior. Lueke et al. found that
brief mindfulness meditation audio interventions can reduce implicit racial and
gender bias (Hunsinger et al., 2019; Lueke & Gibson, 2015).

Mindfulness meditation has broad applications in education, workplace, and
clinical contexts. Recent research shows that teachers’mindfulness levels mod-
erate their implicit bias toward Black students when dealing with educational
situations involving Black students. Teachers with higher mindfulness levels
show less racial bias toward Black students, while teachers with lower mindful-
ness levels may exhibit more bias when handling issues involving Black students
(Ash et al., 2023; Hirshberg et al., 2022). This result suggests that improving
teachers’mindfulness levels can help reduce biased decision-making and thus
reduce educational inequity. Further research found that mindfulness interven-
tions can improve teachers’mindfulness levels and significantly reduce their
implicit bias toward Black students (Romano, 2024). However, in workplace
contexts, mindfulness meditation interventions to reduce implicit age bias were
not significant (Williams & Polito, 2022). This indicates that single mindful-
ness meditation training’s intervention effects on reducing implicit bias remain
unstable.
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5 Summary and Outlook
Implicit social cognition has important impacts on individual psychology and
behavior and even on macro-level society (Greenwald & Lai, 2020; Yang et al.,
2015). Implicit social cognition is stable yet also influenced by situational fac-
tors, showing certain variability (Kurdi & Charlesworth, 2023; Rauf et al., 2022).
Based on this, researchers have recently dedicated efforts to exploring methods
for intervening in implicit social cognition to reduce negative implicit social cog-
nition (such as implicit bias, implicit stereotypes, low implicit self-esteem) and
their resulting negative individual and social impacts. This article integrated
and analyzed existing research on implicit social cognition interventions, summa-
rizing nine intervention methods. According to their definitions and principles,
these methods can be divided into four categories: (1) Cognitive Recon-
struction: changing individuals’cognitive or associative patterns to intervene
in implicit social cognition, such as evaluative conditioning, approach-avoidance
training, exposure to counter-stereotypical exemplars, unconscious bias training,
and implementation intentions; (2) Social Interaction: reducing bias through
interaction with individuals or groups, such as intergroup contact; (3) Memory
Enhancement: intervening in implicit social cognition through memory reac-
tivation or consolidation, such as targeted memory reactivation; (4) Emotion
Regulation: intervening in implicit social cognition by regulating individuals’
emotional or mood states, such as emotion induction and mindfulness medita-
tion.

All these methods demonstrate certain effectiveness, but their utility varies sig-
nificantly across different studies and intervention contents. This article con-
ducted meta-analyses of effect sizes (based on Cohen’s d) for each method
(Table 1). Results show that these nine intervention methods have small to
medium effect sizes (0.32~0.58), with approach-avoidance training, unconscious
bias training, and emotion induction interventions being relatively effective,
showing medium effect sizes. Some methods, such as implementation inten-
tions and targeted memory reactivation, have fewer studies, so the reliabil-
ity of meta-analysis results requires further verification in future research. It
should be noted that this article focuses on analyzing empirically validated effec-
tive intervention methods and does not introduce methods that are ineffective
when used alone, such as perspective-taking and empathy training (Calanchini
et al., 2021; Skorinko et al., 2023). Research shows that combining multi-
ple methods can effectively improve intervention effectiveness. For example,
Gabrielli et al. combined intergroup contact strategies with empathy training
and perspective-taking and found that children receiving multi-strategy inter-
ventions showed significantly reduced implicit bias toward immigrants (Gabrielli
et al., 2022). Additionally, combining mindfulness meditation with interper-
sonal relationship promotion methods can effectively reduce preservice teachers’
implicit racial bias, with effects still present at six-month follow-up (Hirshberg
et al., 2022).

Although the above intervention methods have achieved certain short-term suc-
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cess, many methods’durability is typically limited to the short term and have
not shown significant long-term utility, such as approach-avoidance training
and intergroup contact. Some methods even show counterproductive effects in
certain contexts, such as unconscious bias training and negative intergroup con-
tact (Williamson & Foley, 2018). Thus, the durability of intervention effects
has become an important issue for existing methods, mainly attributable to
three reasons: First, most intervention methods rely on laboratory experiments,
ignoring contextual factors and limiting generalizability to real-world settings;
second, existing interventions are typically too singular with insufficient ses-
sions, failing to create continuous reinforcement effects; third, existing methods
primarily target changing cognition itself while ignoring sociocultural factors in
the formation process of implicit social cognition.

Research shows that interventions with strong durability typically have highly
contextualized characteristics and require long-term, repeated, or multi-method
combinations within specific target populations to achieve optimal effects (Chap-
man et al., 2018; Devine et al., 2017; Stone et al., 2020). Therefore, future inter-
vention research could focus on three directions: First, develop more targeted
and contextualized intervention strategies to ensure ecological validity; second,
adopt multi-method combinations with repeated reinforcement interventions
to improve long-term effects; third, explore the influence of cultural and so-
cial backgrounds on implicit social cognition to clarify intervention applicability
boundaries and ensure intervention suitability.

With the development of artificial intelligence technology, implicit social cogni-
tion intervention methods can expand from traditional laboratory environments
to more ecological application scenarios. For example, intervention methods
based on Virtual Reality (VR) and natural language processing can advance
future implicit social cognition interventions. VR can simulate realistic, im-
mersive social scenarios where individuals can experience different social roles
and identities and perceive diverse social interactions and cultural differences
(Marini & Casile, 2022; Patané et al., 2020). VR interventions can also be
personalized, setting scenarios based on individuals’implicit bias characteris-
tics to enhance immersive intervention effects (Shen et al., 2024). This highly
immersive, personalized experience can effectively intervene in implicit social
cognition (Tassinari et al., 2022, 2024). VR technology is also effective in iden-
tifying implicit bias, as Carson et al. identified implicit group bias in public
reporting through VR technology, which could inform targeted corrections to
reduce implicit bias (Carson & Politte, 2021).

Word embeddings, as a key technology in natural language processing, have im-
portant application value in revealing and intervening in implicit social cognition.
Word vectors trained on large-scale corpora can reflect societal implicit attitudes
and stereotypes regarding race, gender, and other dimensions (Bao et al., 2023).
For example, word embedding-based analyses have revealed the existence of im-
plicit bias in natural language, showing that White/Black groups are semanti-
cally closer to attribute words like“superior”or“inferior”(Lee et al., 2024). Future
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research could use word embedding technology to identify biased tendencies and
expressions in online platforms and guide users through appropriate feedback
mechanisms to intervene in implicit bias. For instance, Kroon identified implicit
bias in news media reporting through word embeddings, emphasizing media’s
responsibility to reduce unconscious bias to avoid unfair stereotypes of specific
ethnic groups (Kroon & van der Meer, 2023). Future research could further
develop and promote these natural language processing-based tools to automat-
ically identify implicit bias in large-scale data environments and combine them
with various AI technologies such as large language models, affective computing,
and machine learning to form intelligent, personalized intervention systems. For
example, using natural language processing technology to analyze individuals’
online texts to identify embedded biases and emotional tendencies, combined
with machine learning algorithms for real-time monitoring and dynamic analy-
sis of individuals’texts to identify cognitive changes in different contexts and
detect potential social cognition problems in a timely manner (Zhang et al.,
2025; Ji et al., 2020). Large language models can generate personalized inter-
vention content based on identified information, such as targeted suggestions,
persuasive messages, or specific action plans (Huang et al., 2024). Through
these technologies, individuals’implicit social cognition in different contexts
can be identified, appropriate implicit training programs can be automatically
generated, intervention strategies can be continuously optimized, and real-time,
dynamic intervention suggestions can be provided to ensure the durability of
intervention effects, thereby achieving real-time personalized intervention for
individual and group behaviors through AI technology.

Furthermore, macro-level education and culture play important roles in reducing
negative implicit social cognition. Education can cultivate individuals’multi-
cultural awareness through targeted curriculum design and teaching activities,
thereby reducing implicit bias and stereotypes. At the cultural level, promot-
ing cross-cultural communication and cultural diversity education can enhance
individuals’understanding and tolerance of different cultures, further weaken-
ing negative implicit social cognition. This system integrating technology, ed-
ucation, and cultural intervention can not only provide real-time, convenient
interventions for people but also be widely applied in practical scenarios such
as education, healthcare, and corporate training, thereby achieving effective
intervention in implicit social cognition at both individual and societal levels.

(*References marked with asterisks were included in the meta-analysis)
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