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REVIEW
When identity meets rationality: The arousal of
motivated System 2 reasoning

Hongyang Liu*{, Jana Kvintova'?, Justyna Dockalova‘”, Lucie Vachova'?,
Irena Plevova

Department of Psychology and Abnormal Psychology, Faculty of Education, Palacky University,
Olomouc, Moravia, Czech Republic

Abstract

Background: Classical dual-process theories assume that fast, intuitive System
1 often produces bias, whereas slow, deliberative System 2 corrects it. Evidence
on motivated reasoning suggests a refinement: when beliefs are tied to identity,
deliberation can intensify rather than reduce bias (motivated System 2 reasoning;
MS2R).

Objective: To synthesize theory and evidence on when and why analytic reasoning
amplifies identity-consistent judgments, and to highlight implications for health-
related beliefs and misinformation.

Methods: Focused narrative review integrating findings from political, science-
communication, and health literatures, including high-powered replications and
resource-rational/approximate Bayesian models, to organize MS2R mechanisms,
boundary conditions, and countermeasures. ldentity-congruent evaluation of
information is robust across domains (e.g., climate risk, vaccination, gun policy),
whereas the strong claim that greater cognitive ability uniformly amplifies bias
receives mixed support. We organized five proximate mechanisms that can yield
MS2R: confirmation bias/motivated skepticism, cognitive dissonance rationalization,
identity-protective cognition, expressive responding/instrumental rationality, and
bounded resource-rational selective trust. MS2R is most likely when identity stakes
are high, evidence is ambiguous, accuracy incentives are weak, affective threat
gates processing, audiences are salient, and information ecologies encourage
selective trust. In health psychology, these dynamics help explain the persistence
of vaccine hesitancy and health misinformation despite deliberation. We outlined
countermeasures that realign deliberation toward accuracy, including accuracy
prompts/incentives, identity-safe and value-concordant framing (including self-
affirmation), structured symmetric scrutiny, probabilistic forecasting with feedback,
prebunking, and interventions that recalibrate source reliability.

Conclusion: System 2 is not inherently corrective: when identity stakes dominate,
deliberation can intensify bias. Health interventions should reduce threat, align
values, and incentivize accuracy to curb misinformation.

Keywords: Motivated reasoning; System 2, Dual-process theory; Identity-protective
cognition; Expressive responding; Bounded/resource-rationality; Polarization; De-biasing
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1. Introduction

Dual-process accounts propose that human judgment
relies on two modes of cognition. System 1 denotes fast,
automatic, associative processing that relies on heuristics;
System 2 denotes slower, effortful, and reflective processing
that supports rule-based computation and abstract
reasoning."” In the traditional view, many biases originate
in System 1 and are corrected when System 2 engages to
scrutinize initial impressions, yielding accurate beliefs
and decisions.”” This perspective undergirds common
de-biasing strategies in education, science communication,
and health counseling that emphasize critical thinking and
numeracy.

Research on motivated reasoning, however, complicates
this optimistic picture. Motivated reasoning refers to goal-
directed evaluation and inference—often driven by identity,
values, or preferences—wherein cognitive resources are
selectively deployed to reach desired conclusions rather
than accuracy-maximizing ones.> Classic studies show
that politically sophisticated individuals can exhibit
stronger confirmation bias and disconfirmation bias when
evaluating mixed evidence on identity-relevant issues,
becoming more—not less—polarized after deliberation.* In
risk perception, greater science literacy and numeracy have
been linked to larger ideological divides on contentious
topics (e.g., climate change), an effect attributed to identity-
protective cognition (IPC)—using one’s best reasoning to
defend group-congruent beliefs.”

These findings motivate a refinement to dual-process
theory: Motivated System 2 reasoning (MS2R). MS2R
posits that System 2 is functionally conditional. Under
accuracy motivation, deliberation can correct intuitive
errors; under identity or directional motivation, the same
deliberative machinery can serve as a “defense attorney;
generating selective scrutiny of incongruent evidence and
fluent rationalizations for congenial claims.*® In short,
analytic thinking is not uniformly de-biasing; when
identity is implicated, it can amplify bias by enabling more
sophisticated justification of preferred conclusions.*’

This refinement is particularly important for health
psychology. Numerous health-relevant beliefs and
behaviors—vaccination decisions, perceptions of medical
risk, adherence to preventive guidance, and nutrition or
exercise norms—are entangled with social identities, moral
values, and group norms. The misinformation literature
shows that false health claims can persist despite corrective
information, and corrections may be discounted when they
threaten identity-relevant worldviews.® Moreover, recent
experiments have shown that prompting deliberation
or accuracy goals often improves truth discernment in

general, yet identity threat can still gate how evidence
is processed, inviting selective counter-arguing rather
than open-minded updating on charged topics.”'
Understanding when System 2 serves accuracy versus
identity protection clarifies why information-heavy health
interventions sometimes underperform and why framing,
identity-safety, and incentive design can be decisive.

The present review contributes a novel integration
and roadmap tailored to health psychology. First, key
constructs are defined consistently: System 1 (automatic),
System 2 (analytic), motivated reasoning (goal-consistent
information processing), and IPC (deliberation in service
of group-congruent beliefs).!-** Second, MS2R is explicitly
positioned as a revision within dual-process theory,
specifying boundary conditions under which System 2
shifts from de-biasing to rationalizing. Third, evidence
across politics, science communication, and health is
synthesized to show that the direction of System 2’s effect
depends on motivational states and task affordances (e.g.,
ambiguity, incentives, audience visibility).*”*!* Fourth,
the review assembles complementary mechanisms—
motivated skepticism, IPC, cognitive dissonance
regulation,  argumentative/persuasive  functions  of
reasoning, and resource-rational selective trust—to explain
MS2R’s emergence and variability.""". Finally, practical
implications for health psychology are emphasized:
identity-safe framing, self-affirmation, accuracy-goal
prompts, symmetric scrutiny (e.g., steel-manning),
probabilistic forecasting, and prebunking can realign
deliberation toward accuracy in health contexts.®>!!

The review proceeds from the traditional dual-process
account to the MS2R revision; surveys empirical evidence
across political, scientific, and health domains; organizes
mechanisms that can produce MS2R; considers boundary
conditions and critiques; and concludes with intervention
strategies and research priorities directly applicable to
health-related belief formation and behavior change.

2.Theoretical framework

2.1. Classical dual-process account and motivated
System 2 reasoning

Psychologists have long believed that System 2 is the key to
“de-biasing” Because the intuitive judgments of System 1
rely on experience and heuristic strategies, System 1 often
produces cognitive biases, such as confirmation bias, base-
rate neglect, and availability bias. One function of System 2
is to monitor and correct these biases. When System 2
engages to scrutinize initial impressions, apply rules, and
integrate evidence, it reduces bias and improves accuracy
from System 1.
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For example, in the classic cognitive reflection test
(CRT), intuition often yields a misleadingly “obvious”
answer, whereas people with high cognitive reflection
ability are able to activate System 2, suppress the intuitive
impulse, and obtain the correct answer.”” Studies show
that individuals with high cognitive reflection ability
perform better at avoiding common cognitive traps
(such as base-rate neglect and logical errors), supporting
the view that System 2 has a corrective function.’>'¢ The
implicit assumption of this traditional view is that most
biases originate from the rapid processing of System 1,
and as long as an individual’s System 2 is engaged in more
thorough thinking, bias should be reduced.

As Sunstein'” pointed out, if it is recognized that people’s
thinking is influenced by heuristic-driven intuitions,
improving individuals’ analytical thinking abilities (e.g.,
digital literacy and critical thinking) should help overcome
those intuitive biases. In popular science and education,
this idea is reflected in the so-called “deficit model”: it
assumes public misunderstandings stem from insufficient
knowledge or rationality, so providing more facts and
cultivating more rational thinking should bridge the gap.'®

Evidence on motivated reasoning, however, indicates
that System 2’ corrective role is conditional. When
accuracy goals dominate, and identity stakes are low,
deliberation typically improves performance; when
identity maintenance goals are salient—because beliefs
are tied to group identity or moral commitments—
System 2 may be recruited to defend prior commitments,
a pattern described as MS2R.**” Recent high-powered
and preregistered tests have qualified earlier claims that
cognitive sophistication necessarily amplifies partisan bias:
several studies reported that higher numeracy improved
accuracy without strengthening directional bias, suggesting
that identity stakes, task features, and incentives govern
whether System 2 acts as an auditor or an advocate.'*?
Related evidence in science and climate domains similarly
indicates that numeracy often tracks knowledge gains
that can reduce bias once topic knowledge is taken into
account, reinforcing the view that boundary conditions—
rather than ability alone—determine System 2’s function.”

2.2, Instrumental rationality and incentives

Instrumental rationality may involve the following
pathways: One is IPC, an internal motive to protect self-
concept and group identity by interpreting information
in identity-congruent ways, often via selective attention,
counter-arguing of dissonant claims, and rationalization
to reduce threat>’ A second pathway is expressive
responding (value-signaling), an external and instrumental
motive to signal loyalty or values to relevant audiences

for reputational or coalition benefits, even when private
beliefs are ambivalent*** Both pathways can yield
identity-congruent responses, but they differ in proximate
motivated defensive self-protection versus strategic
signaling—implying different intervention levers.

These pathways dovetail with classic cognitive
mechanisms. Confirmation bias privileges congenial
information in seeking, interpretation, and memory—
typically an upstream, evidence-handling process—
whereas cognitive dissonance refers to the aversive arousal
from inconsistency that motivates post-hoc rationalization
or attitude change downstream.**-

Contemporary resource-rational perspectives further
highlight that bias can enter upstream via credibility
judgments about whom to believe before what to believe.
Under cognitive and social constraints, prioritizing
in-group or otherwise “trusted” sources may be
instrumentally efficient, yet it canalizes System 2 toward
identity-congruent evidence streams.”*! Neurocognitive
findings are consistent with this pipeline: politically
charged evaluations engage networks linked to valuation,
error monitoring, and mentalizing, and identity-congruent
versus incongruent sources elicit differential responses in
these systems, aligning with selective-trust plus motivated
evaluation.”

These clarifications are consequential in health
psychology, where beliefs about vaccination, medical
risk, prevention, and lifestyle often implicate social
identities and community norms. When identity stakes
exceed accuracy goals, System 2 can shift from correcting
myths to defending identity-congruent narratives
unless interventions also reduce identity threat, alter
reputational incentives, and leverage credible sources.
Evidence indicates that brief accuracy prompts reliably
improve truth discernment and reduce the willingness
to share misinformation, including in health contexts.”?**
Complementary psychological inoculation (prebunking)—
short games or videos teaching manipulation tactics—
can build resilience to misinformation, with newer work
delineating durability limits and memory-based “booster
shots” that extend protection over time.*** Together,
these findings support a threshold model: System 2 tends
to de-bias when accuracy goals are salient, and identity
stakes are managed, but can rationalize when identity
goals dominate; effective interventions therefore target
both motivation (identity safety, incentives, reputational
context) and cognition (attention to accuracy, prebunking,
and structured evaluation).

Finally, although our focus is on proximate
psychological mechanisms and incentives, a brief ultimate-
level backdrop helps contextualize why deliberation can so
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readily take an argumentative form in identity-relevant
settings. As an ultimate-level backdrop, the Argumentative
Theory of Reasoning proposes that human reasoning
evolved primarily to produce and evaluate arguments
in social contexts."! From this perspective, deliberation
is not inherently truth-tracking and can be naturally
oriented toward justification and persuasion, which helps
contextualize why analytic thinking may sometimes
amplify identity-consistent conclusions.

3. Empirical evidence review: When does
System 2 correct VS. defend

3.1. Directional motivated reasoning across political
and scientific domains

Empirical research across politics, science, and health
generally supports the claim that identity involvement—
rather than topic domain per se—plays a central role in
determining when System 2 is used to correct versus
defend biases. Classic work on motivated reasoning
showed that people preferentially accept congenial
evidence and scrutinize uncongenial evidence, thereby
polarizing attitudes even when both sides receive the same
information.>** More recent studies extend this pattern
by examining how cognitive sophistication, numeracy,
and science literacy interact with identity-relevant topics.
Overall, a consistent directional motivated reasoning
effect is observed—identity-congruent claims are easier to
accept than identity-incongruent claims—but evidence is
mixed regarding whether higher analytical ability reliably
amplifies this bias.>'920%2

In the science and climate domain, Kahan et al’
demonstrated that as science literacy and numeracy
increased, the perceived risk of climate change diverged
rather than converged between liberals and conservatives.
Individuals high in science literacy were more likely to
align their risk judgments with their political identity,
contrary to the knowledge-deficit expectation that more
knowledge should uniformly reduce misperceptions.
Related work on science beliefs shows similar identity-
congruent polarization for issues such as nuclear power,
fracking, or gun control.***' However, newer evidence
indicates that this pattern is not unconditional. For
example, Cho et al.” reported that numerate individuals
were more knowledgeable about climate science and, once
knowledge was controlled, numeracy no longer increased
polarization. Likewise, large-scale replications find strong
main effects of identity congruence but fail to detect
consistent numeracy X identity interactions, suggesting
that higher numeracy often improves overall accuracy
without uniquely increasing partisan bias.'***?

The “motivated numeracy” paradigm illustrates both
the strength and the limits of the MS2R claim. In Kahan
et al.’s’ study, participants interpreted a contingency table
describing whether a new skin-care ointment improved
rash. When the table concerned a neutral topic (skin
cream), higher numeracy improved accuracy regardless
of the correct answer. However, when the same numerical
structure was framed as a politically charged question
about whether gun control reduces crime, high-numeracy
participants performed best only when the numerically
correct answer aligned with their political identity;
when the correct answer contradicted their identity, the
advantage of numeracy disappeared or reversed. This
pattern suggested that identity-protective goals can steer
System 2 toward selectively using numeracy to rationalize
congenial  conclusions.  Subsequent  preregistered
replications and extensions, however, have produced
more nuanced results. Several studies replicate the basic
directional congruence effect but not a robust amplification
by numeracy®®, while others show that cognitive
sophistication primarily improves performance even on
politicized items.” Together, these findings indicate that
MS2R is not a universal outcome of high ability; it appears
conditional on how strongly the task implicates group
identities, how ambiguous the evidence is, and whether
accuracy incentives are salient.

3.2. Political and policy domains: Sophistication,
elite cues, and polarization

Evidence from other political and policy domains converges
on the same picture. Research on climate policy, partisan
news, and judicial evaluations finds that people with greater
political knowledge or ideological sophistication are
often more consistent and more extreme in their partisan
alignments, especially when elites provide clear cues.**>-*
In such contexts, more sophisticated citizens may be better
at identifying plausible arguments supporting their side,
leading to stronger attitude polarization even while their
factual knowledge is higher. Yet this is not simply a matter
of “smarter is more biased” In several studies, expertise
and numeracy enable accurate interpretation of complex
information regardless of identity, particularly when tasks
are transparently factual and identity stakes are low.”%
Taken together, the cross-domain evidence suggests a
robust identity-congruence effect in evaluations but a
contingent relationship between cognitive sophistication
and bias: analytical ability can either mitigate or magnify
bias depending on how tightly beliefs are bound to identity
and how the task is structured.

3.3. Health-related beliefs, misinformation, and
accuracy intervebtions

Health-related domains show a similar interplay
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between identity and deliberation. During the COVID-
19 pandemic, several studies documented that belief in
false headlines or misinformation about the virus was
lower among individuals who engaged in more analytic
thinking or were prompted to attend to accuracy.>'**** At
the same time, acceptance of vaccine misinformation and
conspiracy narratives was strongly associated with partisan
identity and distrust of out-group sources, even among
highly numerate or educated individuals.*****¢ Studies on
numeracy and medical risk communication likewise find
that higher numeracy often improves comprehension of
statistical risk, yet identity-linked beliefs about vaccination,
preventive behaviors, or alternative medicine can still guide
how those statistics are interpreted and which sources
are trusted.”* Thus, in health contexts, analytical skills
tend to increase understanding of evidence, but identity-
protective motivations and selective trust can channel
System 2 toward defending pre-existing attitudes.

A growing line of research explicitly compares trait-
level differences with situational manipulations. Trait
measures, such as numeracy, the CRT, or open-minded
thinking, reliably predict better performance on numerous
reasoning tasks and reduced susceptibility to generic
misinformation.'®* Yet on politicized topics, the same traits
sometimes correlate with consistent identity-congruent
reasoning, especially when individuals are highly engaged
and perceive the issue as central to their values.>**
Situational manipulations reveal that motivated reasoning
is not simply a function of slow versus fast thinking:
people can produce identity-congruent judgments even
under time pressure, and accuracy prompts or incentives
often reduce misperceptions by shifting goals rather than
by changing sheer processing depth.>?>***> This pattern
supports the view that MS2R depends jointly on who is
reasoning (traits and prior knowledge), what is at stake
(identity involvement), and how the reasoning context is
framed (goals, incentives, and task design).

3.4. Neural evidence and interim summary

Neuroscientific studies further illustrate how identity
involvement shapes deliberation, while also underscoring
the need for interpretive caution. For instance, politically
charged reasoning has been associated with activation in
regions involved in conflict monitoring, valuation, and
emotion (e.g., anterior cingulate cortex, ventromedial
prefrontal cortex, striatum), and identity-congruent versus
incongruent arguments sometimes elicit distinct neural
responses.’*** These patterns have been interpreted as
neural correlations of cognitive dissonance or motivated
evaluation, consistent with the idea that System 2 can be
harnessed to rationalize identity-protective responses.
However, such studies are correlational and typically do

not distinguish decisively between emotional, strategic,
and resource-rational explanations. They nonetheless align
with behavioral evidence suggesting that, when identities
are implicated, deliberation is often recruited to justify
rather than to revise prior commitments.

In summary, across politics, science, and health,
empirical findings converge on a coherent picture.
Directional motivated reasoning—preferential treatment of
identity-congruent information—is robust, and it appears
across a wide range of topics and methodologies.*****
In contrast, the strong version of the MS2R claim—that
higher cognitive sophistication generally increases bias—
receives mixed support. High numeracy and analytical
thinking often improve accuracy and reduce generic
susceptibility to misinformation, but under conditions
of strong identity involvement and ambiguous evidence,
those same capacities can be used to selectively bolster
pre-existing beliefs.”!*?*?? These patterns suggest that the
critical moderator is the alignment of identity goals and
accuracy goals: when accuracy and identity point in the
same direction, System 2 helps; when they conflict, System
2 may be deployed as a skilled advocate. This raises a
central question for the remainder of the paper: through
which psychological mechanisms and incentives does
identity involvement redirect analytical reasoning from
correction toward justification? The next section examines
these mechanisms in detail.

4. Mechanisms underlying increased bias
by high cognizers on identity-related issues

Highly analytic individuals are not immune to bias;
when identity or values are implicated, their System 2
reasoning can be recruited to defend rather than correct
prior commitments. Five mechanisms have been proposed
to explain why greater cognitive sophistication can
sometimes exacerbate bias on identity-laden topics: (i)
confirmation bias and motivated skepticism, (ii) cognitive
dissonance and conflict rationalization, (iii) IPC, (iv) belief
as value-signaling and expressive responding (including
instrumental rationality), and (v) bounded/resource-
rational approaches that yield selective trust. These
mechanisms operate at different levels (cognitive, affective,
social, and evolutionary), but converge on the idea that
deliberation is often guided by directional motives. The
subsections below clarify each mechanism, highlight what
distinguishes it, and indicate how they jointly contribute
to MS2R.

4.1. Confirmation bias and motivated skepticism

Confirmation bias refers to the tendency to preferentially
seek, interpret, and remember information that supports
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existing beliefs while neglecting or discounting information
that contradicts them.”® In identity-relevant settings,
this often manifests as motivated skepticism: congenial
evidence is accepted with minimal scrutiny, whereas
uncongenial evidence is subjected to intense critical
evaluation.>**** This is primarily a cognitive mechanism
that operates at the level of information handling.

Classic demonstrations show that when individuals
with strong prior attitudes evaluate mixed evidence, they
judge pro-attitudinal studies as more methodologically
sound and persuasive than counter-attitudinal studies, even
when the objective quality is matched.** In such contexts,
individuals with higher political knowledge or cognitive
sophistication are often associated with more asymmetric
processing, because they have more argumentative
resources to critique threatening information and to
bolster supportive information.***° Rather than eliminating
bias, analytic capacity is used to construct and evaluate
evidence in a selectively favorable way, producing greater
polarization among the “best informed””

Recent formal models show that such patterns can
even emerge from approximate Bayesian reasoning when
people update both on content and on perceived source
reliability.*® Under uncertainty, it can be computationally
efficient to interpret disconfirming evidence as a sign that
the source is unreliable rather than that the prior belief
is wrong, especially when the prior belief is anchored in
previously trusted sources. Over time, this leads to selective
assimilation of congenial information and systematic doubt
toward uncongenial claims pattern empirically observed
in both political and health-risk communication.”"* In
MS2R terms, confirmation bias and motivated skepticism
explain how System 2 can be deployed to filter evidence
asymmetrically: the more analytic the thinker, the more
sophisticated the selective scrutiny can become.

Importantly, confirmation bias is conceptually distinct
from cognitive dissonance. Confirmation bias concerns
how evidence is searched for, evaluated, and remembered.
Cognitive dissonance, in contrast, concerns why beliefs
or interpretations change (or rationalize) after conflict
is experienced. Both processes can lead to resistance
to challenging information, and they often overlap in
biased evaluation; thus, we distinguish them primarily by
underlying motives and possible outcomes: confirmation
bias is typically outcome-directional and tends to preserve
or reinforce prior beliefs, whereas dissonance reduction
is conflict-directional and can be resolved either via
rationalization or, in principle, by belief change.

4.2. Cognitive dissonance and conflict
rationalization: Affective pressure to restore
coherence

Cognitive  dissonance theory holds that holding
inconsistent cognitions, or a mismatch between cognition
and behavior, produces an aversive state of psychological
tension that individuals are motivated to reduce.”*” In
identity-relevant domains, dissonance arises when new
information conflicts with cherished beliefs or with
publicly chosen positions. The resolution often involves
rationalization: reinterpreting the evidence, re-weighting
its importance, or adjusting attitudes to restore subjective
coherence.

Neurocognitive studies indicate that dissonance and
conflict resolution are associated with activation in regions,
such as the dorsal anterior cingulate cortex (dACC) and
anterior insula, as well as ventromedial prefrontal and
striatal regions implicated in valuation and reward.'>"* For
example, when individuals advocate a position contrary to
their prior attitudes, greater dACC and insula activation
predict subsequent attitude change, suggesting that the
brain detects the conflict and then adjusts beliefs to relieve
discomfort.'? In partisan reasoning, exposure to counter-
attitudinal information can trigger conflict and negative
affect, followed by increased activity in regions associated
with emotion regulation and reward once a self-serving
reinterpretation is reached.”

Cognitively sophisticated individuals may be especially
capable of conflict rationalization: they can generate
complex narratives and justifications that reconcile
dissonant information with existing commitments. Rather
than updating beliefs toward the data, System 2 is used to
craft explanations that make the discrepancy appear less
problematic (for instance, by questioning the motives of
the source, redefining the issue, or shifting comparison
standards). Conceptually, this mechanism partly overlaps
with confirmation bias, which is widely understood
to include biased interpretation and evaluation of
information, not merely selective exposure. We therefore
distinguish the two constructs primarily in terms of
underlying motives and possible outcomes: confirmation
bias is generally outcome-directional, tending to preserve
or reinforce existing beliefs, whereas dissonance reduction
is motivated by conflict reduction and can, at least in
principle, be resolved either by rationalization or by belief
change. Together, they can form a powerful combination:
identity-threatening information is both less likely to
be accepted and, when encountered, more likely to be
reinterpreted in ways that restore subjective coherence.
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4.3. Identity-protective cognition: Defensive use of
System 2 to safeguard group identity

Identity-protective cognition refers to the tendency to
use reasoning in ways that protect one’s social identity,
group standing, or self-concept, especially on issues that
signal group membership or moral allegiance.>® The
core motivation is internal and defensive: maintaining a
coherent self-image and avoiding social or psychological
costs associated with appearing disloyal or mistaken in
front of valued in-groups.

In IPC, individuals use analytic skills selectively to
support identity-congruent conclusions and to counter
identity-threatening evidence. This has been documented
in domains such as climate change, gun control, and
public health. For example, in the “motivated numeracy”
paradigm, highly numerate participants correctly interpret
a contingency table when it describes an identity-neutral
scenario (e.g., skin-rash treatment), but systematically
misinterpret the same numbers when the correct
conclusion conflicts with their partisan position.” The
pattern indicates that numeracy is not uniformly deployed;
it is activated in ways that protect identity.

Neuroscientific findings align with IPC as a
mechanism that recruits both effective and valuation
systems. Identity-congruent information tends to elicit
positive valuation signals, while identity-threatening
information elicits conflict and a negative effect, followed
by rationalization.'*** IPC, therefore, acts as an affect-first
gate that shapes how System 2 is applied: analytic thinking
is directed toward defending identity rather than neutrally
assessing evidence. In health contexts, this can explain why
individuals with high health literacy or numeracy may
still reject vaccines or discount medical consensus when
such positions are tightly bound to political, religious, or
community identities.*"

Identity-protective cognition is closely related to,
but distinct from, expressive responding. IPC primarily
concerns sincere belief formation and maintenance under
identity threat, even in private. Expressive responding, in
contrast, emphasizes the strategic expression of identity-
congruent claims for reputational or social payoffs, as
discussed next.

4.4, Belief as value-signaling, expressive
responding, and instrumental rationality

Beyond defensive identity protection, beliefs and expressed
judgments also serve expressive and instrumental
functions. In political science and economics, the concept
of expressive utility captures the idea that people derive
psychological or social benefits from expressing identity-

congruent views, regardless of their truth value*~
Expressive responding occurs when individuals give survey
answers or public statements that signal loyalty or group
values, even if those answers do not fully reflect private
beliefs.**>*! Here, the motive is external and strategic:
maintaining reputation, solidarity, or status within a group.

From this perspective, using System 2 to produce
identity-congruent justifications can be instrumentally
rational. It maximizes payoffs in an “identity economy”
where being seen as loyal to one’s side brings reputational,
emotional, or material benefits.*>* For political elites,
professionals, or activists, such incentives are especially
transparent: careers, donations, and audience support often
depend on staying aligned with coalition narratives.*>*>%
In these cases, analytic reasoning is not misfiring; it is
precisely tracking the agent’s goal structure. The cost of
acknowledging uncomfortable facts may be high, while
the cost of holding an inaccurate belief on a distant policy
issue is low, so System 2 is directed toward constructing
defensible, identity-congruent positions.

Empirically, expressive mechanisms are suggested
when partisan gaps shrink markedly once accuracy is
incentivized or responses are made anonymous. For
instance, when participants are paid for correct answers
or told their responses will be privately checked, partisan
differences on factual questions often decline, indicating
thatatleast part ofthe earlier divergence reflected expressive
responding rather than deep-seated belief.>!**>' In MS2R
terms, expressive responding and instrumental rationality
broaden the account beyond internal bias: System 2 is
recruited to achieve social and reputational goals, not only
to manage internal consistency. This mechanism overlaps
with IPC but remains conceptually distinct, because it
emphasizes outward signaling and payoff structures.

Motivated System 2 reasoning partially overlaps with
expressive utility theory but is not reducible to it. Expressive
utility focuses on the satisfaction gained from expressing
certain positions; MS2R more broadly concerns how
analytic processing is engaged under directional motives,
whether the motive is private (identity preservation,
dissonance reduction) or public (signaling, reputation).

4.5. Bounded and resource-rational approaches:
Selective trust as efficient but polarizing

Resource-rational and bounded rationality perspectives
reinterpret some apparent “biases” as adaptive responses
to limited cognitive resources and noisy environments.”
In this view, the human mind approximates Bayesian
inference but must rely on heuristics and simplifying
assumptions to remain tractable. One example is the
Bayesian Inference with an Independence Approximation
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and Source Reliability (BIASR) model, which shows that
agents who simultaneously update on content and source
reliability, while assuming partial independence among
pieces of evidence, can exhibit confirmation-like patterns
even when trying to be rational.*®

Under such conditions, discounting strongly
disconfirming evidence from unfamiliar or out-group
sources can be a resource-efficient heuristic. Rather
than constantly reconsidering deeply entrenched beliefs,
individuals may treat surprising information as a cue that
the source is unreliable. Crucially, this form of source
skepticism is typically provisional rather than rigid:
trust assignments can be revised when counterevidence
accumulates or when feedback makes differential source
reliability salient. Consistent with this view, in dynamic
settings with repeated exposure to diagnostic evidence
about relative source accuracy, initial ingroup-biased
trust can be substantially attenuated or even eliminated.>
Early in learning, this can produce selective trust in
in-group or previously reliable sources and skepticism
toward out-group or discrepant sources.’>* However,
when environments provide sustained diagnostic feedback
about differential reliability, these trust weights can update,
and initial ingroup biases may diminish or disappear.*
In polarized information environments, where different
groups inhabit distinct media ecosystems, this selective
trust can yield sharply divergent belief systems that are
internally coherent and, given each group’s informational
input, locally rational.

These models offer a distinct perspective on MS2R.
While IPC and expressive responding emphasize
motivational motives, resource-rational models emphasize
computational ~ constraints and  source-credibility
inferences. High-cognition individuals may be particularly
adept at implementing selective-trust strategies: they can
quickly identify seemingly plausible reasons to downgrade
the credibility of dissonant sources (e.g., methodological
criticisms, alleged bias), thereby preserving prior beliefs in
a way that appears rational from within their information
network. In health-related settings, this dynamic is evident
when individuals accept complex statistical arguments
from in-group alternative-medicine influencers while
dismissing epidemiological evidence from mainstream
public health institutions as untrustworthy.*'¢

Resource-rational accounts, therefore, do not deny
MS2R; instead, they show how motivated use of System 2
can be understood as optimizing for goals other than global
accuracy (such as coherence with trusted beliefs, efficient
use of limited attention, and protection from deceptive
sources). This helps explain why simply urging people to

“be more rational” is insufficient: from within their own

perceived evidence ecology, they already are.

4.6. Integrating mechanisms and positioning motivated
System 2 reasoning among related theories

These mechanisms are not mutually exclusive and do
not form a strict linear sequence; rather, they operate
at different levels and timescales and often interact. A
plausible process in many identity-relevant situations is
the following: identity-threatening information triggers
affective conflict and dissonance (cognitive dissonance,
affect-first gating), which in turn activates IPC; System
2 is then recruited to implement confirmation bias and
motivated skepticism in handling new evidence; expressive
and instrumental considerations shape what is publicly
stated and how strongly a position is defended; all of
this takes place within an environment where bounded,
resource-rational strategies favor selective trust in in-group
sources over out-group sources.

In this sense, the mechanisms are complementary
rather than competing. Confirmation bias and motivated
skepticism describe how evidence is processed; cognitive
dissonance and conflict rationalization describe the
affective drive to resolve inconsistency; IPC and expressive
responding specify identity-related motives that direct
System 2; resource-rational and BIASR-type models
specify computational constraints and source-credibility
inferences. Several mechanisms can also be seen as more
hierarchical or meta-level: resource-rational frameworks
operate at a higher level of abstraction, under which more
specific cognitive and affective processes unfold.

Clarifying how MS2R relates to neighboring theories
is important for theoretical precision. Traditional dual-
process theories assume that System 2 is generally
de-biasing; MS2R revises this assumption by highlighting
conditions under which System 2 amplifies bias due
to identity and motivational influences. Expressive
utility theory focuses on the satisfaction or payoft from
expressing certain positions; MS2R incorporates expressive
responding as one pathway but also encompasses private,
non-expressive processes, such as IPC and dissonance-
driven rationalization. MS2R fills this gap by identifying
identity involvement, task ambiguity, incentives, and
information ecology as key moderators. Bounded/
resource-rational models, finally, show that MS2R-like
patterns can be locally rational given individuals’ goals and
constraints, suggesting that effective interventions must
change perceived goals, incentives, and trust structures
rather than merely increasing analytical capacity.

For health psychology and related applied fields, this
integrated framework implies that high cognitive ability
is a double-edged sword. When accuracy motives are
aligned with identity and incentives, System 2 supports
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error detection and informed decision-making. When
identity stakes, expressive payoffs, and selective trust push
in the opposite direction, System 2 can become a highly
capable advocate for misinformed or polarized positions.
Subsequent sections on criticism, boundary conditions,
and countermeasures build on this integrated mechanism
framework.

5. Criticism of motivated System 2 reasoning

5.1.Replication, scope, and what “System 2” means

A balanced reading of the literature indicates that MS2R
is not ubiquitous. Several high-powered replications
and re-analyses suggest that early demonstrations may
have overstated the extent to which greater cognitive
sophistication reliably magnifies bias on identity-relevant
topics. Large, preregistered studies revisiting “motivated
numeracy” typically find robust directional motivated
reasoning—identity-congruent answers are easier to
endorse—but do not consistently observe an interaction
with ability. In a nationally representative United States
sample, Stagnaro et al.®® reported that numerical ability
improved overall accuracy across five contentious topics,
whereas identity-congruence exerted an additive effect for
all participants, with no interaction between numeracy
and congruence. Similarly, Tappin et al.** observed that
cognitive sophistication predicted better performance even
on politicized items, and the pattern that “the smartest are
most biased” often failed to replicate. In this section, we
treat MS2R as arising from the interaction between stable
cognitive or identity factors and context-dependent cues
that trigger identity-relevant deployment of deliberation.

These findings highlight the importance of
operationalizing System 2. Numerous demonstrations treat
numeracy or CRT scores as direct proxies for System-2
engagement. Yet ability, disposition, and momentary
engagement are distinct constructs. Numeracy reflects
domain-specific computational skill; CRT scores capture a
disposition toward reflective thinking; and state deliberation
concerns the actual depth of analytic processing on a
given trial.**7*® If participants rarely engage in sustained
deliberation when identity is threatened, numeracy scores
may be poor stand-ins for genuine System-2 processing in
those moments. Recent work on fast versus slow motivated
reasoning further underscores that identity-consistent
judgments can arise rapidly and are not always amplified
when more time or opportunity to think is provided.!

Design features and motivational cues also shape
whether MS2R emerges. Ambiguous data presentations,
low stakes, and weak salience of accuracy can encourage
shallow or identity-driven processing, whereas explicit
accuracy prompts and incentives tend to reduce both

errors and partisan gaps.>® When participants receive
monetary bonuses for correct answers or are instructed to
prioritize accuracy, polarization often shrinks, and overall
performance improves, suggesting that some MS2R effects
may reflect insufficient or misdirected deliberation rather
than deliberation inherently gone awry.>!® Together, these
findings motivate a more circumscribed claim: MS2R
appears most likely when: (i) identity stakes are high, (ii)
evidence is ambiguous or open to multiple interpretations,
and (iii) accuracy goals are weak or diffuse.

Taken together, the evidence favors an interactionist
interpretation of MS2R. Situational cues—such as identity
threat or salience, evidential ambiguity, and accuracy
incentives—primarily ~ determine whether analytic
reasoning is deployed for accuracy or for identity defense.
Stable individual differences then shape the strength
and sophistication of that deployment: analytic ability
and reflective disposition provide the cognitive tools for
generating and evaluating arguments, whereas identity
investment and domain knowledge increase the motivation
and capacity to defend identity-relevant beliefs. Thus,
MS2R is best conceptualized as a state-dependent strategy
whose likelihood and magnitude are moderated by trait-
level resources and commitments, rather than as a purely
situational effect or a fixed individual difference.**'04757:%

Clarifying the theoretical scope of MS2R, therefore,
requires specifying both (i) the situational triggers that
recruit deliberation for identity defense and (ii) the trait-
level resources and identity commitments that moderate
how strongly this recruitment shapes judgments. When
identity motivations are minimal or aligned with accuracy,
for example, in identity-neutral risk judgments, technical
domains where professional norms emphasize truth, or
educational contexts that reward calibration, deliberation
generally improves accuracy and reduces classic biases.'>**
MS2R applies more narrowly to contexts in which identity-
maintenance goals conflict with accuracy goals and where
task affordances provide room for selective interpretation.
Under such conditions, System 2 can act as a “defense
attorney, but it does so unevenly across topics, individuals,
and designs.

5.2. Affect-first gating, neural evidence, and
methodological fragility

A second line of critique emphasizes affective “gating”
as a boundary condition on MS2R. Classic work on hot
cognition and the effect heuristic shows that automatic
evaluative reactions to political symbols and identity cues
arisewithinmillisecondsandbiassubsequent processing.>*<
Neuroimaging studies indicate that exposure to identity-
incongruent or dissonant information engages regions
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linked to conflict detection and aversive arousal, such as
dACC and anterior insula, as well as valuation and self-
relevance regions, including the ventromedial prefrontal
cortex.'>"® These signals appear before or in parallel with
activity in control-related networks, suggesting that
affective and self-relevant appraisals can shape the input to
subsequent deliberation.

Threats to self-integrity or group status further heighten
defensive processing. Experiments show that threatening a
valued aspect of the self increases derogation of dissonant
sources, whereas self-affirmation interventions can reduce
defensiveness and promote more balanced evaluation of
counter-attitudinal evidence.®** Individuals with high
identity investment—such as those who are politically
knowledgeable or strongly identified with a party—often
display more polarized, directional processing under
such threat conditions.* From an MS2R perspective, these
findings can be interpreted as evidence that identity-
related affective responses “gate” the operation of System
2: analytic resources are engaged, but often only after the
affective system has flagged certain interpretations as
identity-threatening or identity-congruent.

At the same time, interpretations of neural evidence
require caution. Correlations between activation in dACC,
insula, or vmPFC and partisan reasoning do not uniquely
differentiate among competing mechanisms, such as
dissonance reduction, expressive responding, or resource-
rational selective trust.'>'** Neuroimaging studies rarely
manipulate identity stakes, incentives, and ambiguity
orthogonally, making it difficult to determine whether
System 2 is best characterized as “hijacked” by identity
or simply following context-sensitive utility functions.
Consequently, neural findings are better viewed as
convergent but non-definitive support for the notion that
identity involvement shapes deliberation, rather than as
direct proof that reasoning itself becomes inherently more
biased with ability.

Methodological critiques further highlight how fragile
some MS2R effects can be. Small changes in framing
(e.g., labeling identical numerical problems as neutral
vs. politicized), item difficulty, or identity cues can shift
whether numeracy helps or harms accuracy, and some
hallmark interactions disappear under preregistered
protocols or stronger accuracy incentives.”'®? These
patterns suggest that MS2R should be conceptualized as
contingent on affective gating and task design, rather than
as a general property of System-2 engagement.

5.3. Expressive responding, instrumental rationality,
and boundary conditions

A third critique reframes various identity-congruent

responses as instrumentally rational signals rather than
purely cognitive errors. Research on expressive responding
indicates that partisans sometimes treat factual survey
questions as opportunities to “cheerlead” for their side or
to derogate opponents. When responses are anonymous or
when monetary incentives are offered for correct answers,
partisan gaps in reported beliefs often shrink substantially,
implying that a portion of observed divergence
reflects strategic expression rather than deeply held
misperceptions.>**' In this view, at least some instances
of MS2R arise because System 2 is used to maximize
expressive utility—to signal loyalty, maintain reputation,
or avoid social sanctions—not because individuals are
genuinely convinced by their own arguments.

Expressive and instrumental motives are especially
salient for elites and political professionals. Models
in political economy describe office-seekers as utility
maximizers whose careers depend on maintaining
support among donors, primary voters, and ideological
activists.”>**®* Since these constituencies are often more
extreme than the mass public, deviating from coalition
orthodoxy on identity-charged issues can entail real
costs. Under such conditions, producing sophisticated,
identity-consistent arguments can be career-rational even
when decision-makers privately recognize countervailing
evidence. Social pressures, such as preference falsification
and the “spiral of silence,” further discourage public
expression of dissenting views, reinforcing incentives to
align expressed reasoning with group narratives.*>*

Alternative explanations also emphasize the need
to distinguish between identity-colored expression
and genuine belief distortion. Some critics argue that
respondents may not literally believe extreme partisan
claims but endorse them as a form of loyal signaling—
captured in colloquial phrases such as “they might be a liar,
but they are our liar”*! Experimental designs that combine
accuracy incentives with private response formats suggest
a mixed picture. Partisan gaps typically narrow but do not
vanish under incentivized truth conditions, indicating
that expressive responding explains part, but not all, of the
bias.*!*2>! This pattern is consistent with an interpretation
in which MS2R encompasses both sincere IPC and strategic
expressive responding, with their relative contributions
varying across domains, audiences, and stakes.

These critiques, taken together, call for a refined
conception of MS2R. Rather than positing that greater
cognitive ability inherently produces greater bias, a
boundary-conditions account is more defensible. System
2 tends to reduce error when: (i) identity stakes are low or
aligned with accuracy, (ii) evidence is relatively clear, and
(iii) incentives and norms reward correctness. In contrast,
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MS2R is most likely when identity or reputational goals
conflict with accuracy goals, ambiguity provides latitude
for motivated interpretation, affective reactions gate
processing, and expressive or instrumental payoffs favor
identity-congruent signaling. Under such conditions,
high cognitive sophistication can indeed facilitate more
elaborate rationalizations and skillful defense of prior
commitments. Acknowledging these limits strengthens the
theoretical contribution of MS2R: the framework does not
claim that reasoning is always biased but specifies when
and why deliberation shifts from error correction toward
identity defense.

6. Countermeasures and prospects

The mechanisms reviewed above suggest that MS2R is not
an inescapable flaw of analytic thinking, but a context-
sensitive pattern that emerges when identity or expressive
goals dominate accuracy goals and when tasks permit
selective interpretation. Therefore, countermeasures need
to address both motivation (identity threat, reputational
incentives) and cognition (how evidence is processed),
as well as the broader information environment. The
following subsections group candidate interventions into
motivational, cognitive/analytical, and misinformation-
focused strategies, with attention to their empirical
support, limitations, and relevance for health psychology.

6.1. Facing reality: What individuals and institutions
cando

One family of interventions seeks to reduce the identity
threat that triggers defensive reasoning, thereby allowing
System 2 to operate in a more accuracy-oriented mode.
Self-affirmation interventions ask individuals to reflect
on core personal values or domains of competence before
encountering threatening information. In experimental
studies, brief value-affirmation tasks have reduced
derogation of dissonant sources and increased openness
to counter-attitudinal evidence, including in health-risk
contexts where participants confronted information about
risky behaviors they engaged in.*"* Meta-analytic evidence
inthe health domain indicates that self-affirmation can yield
small-to-moderate improvements in message acceptance
and health behavior, although effects vary substantially by
population, behavior, and implementation.”” There are also
null or attenuated effects when identity stakes are extreme
or when affirmations are poorly matched to the targeted
threat, underscoring that self-affirmation is helpful but not
a panacea.

Identity-safe and value-concordant framing provides a
complementary strategy. Rather than directly challenging
core group identities, messages are framed to resonate with

the audience’s existing values. For example, environmental
policies can be framed as expressions of patriotism
and system-preserving stewardship, which increases
acceptance among system-justifying or conservative
audiences.®® In health communication, pro-vaccination
or public health messages can emphasize values, such
as protecting vulnerable family members, safeguarding
community freedom, or fulfilling moral duties, depending
on the audience’s moral priorities.® These approaches are
theoretically grounded in IPC: by reducing the perceived
threat to identity, they lower the need for System 2 to
engage in defensive rationalization. Empirically, value-
concordant framing tends to reduce immediate resistance
and sometimes narrows partisan gaps, but effects can be
modest and context-dependent, and may not generalize
across issues or groups.®®

Therefore, both self-affirmation and identity-safe
framing target MS2R at the motivational level. They aim
to ensure that when System 2 is engaged, its goal is not to
defend a threatened identity but to evaluate evidence under
conditions of relative psychological safety. Nevertheless,
their mixed effectiveness suggests that motivational
interventions are most promising when combined with
structural changes to incentives and reasoning tasks, rather
than being treated as stand-alone solutions.

6.2 Cognitive and analytical interventions:
Strengthening accuracy goals and symmetric
scrutiny

A second family of interventions focuses on how System
2 processes information, attempting to heighten accuracy
goals and enforce symmetric scrutiny of congenial and
uncongenial evidence.

Accuracy prompts and incentives: A growing body of
work shows that simple accuracy prompts—asking people
to rate the accuracy of a headline before sharing it—or small
monetary incentives for correct answers reliably improve
truth discernment and reduce belief in false information,
including COVID-19 misinformation.****  Accuracy
prompts and bonuses often shrink partisan gaps in factual
beliefs, suggesting that a substantial portion of apparent
motivated reasoning reflects under-engagement of analytic
processing rather than irredeemable bias.>'****! However,
such incentives rarely eliminate partisan differences
altogether, particularly on deeply entrenched identity-
laden beliefs, indicating that MS2R can persist even
when accuracy is salient. From a theoretical perspective,
these findings support the idea that System 2’s function is
conditional: strengthening accuracy motivation reorients
analytic processing toward error detection but does not
fully override identity-related goals.
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Symmetric-scrutiny protocols: “Consider the opposite”
instructions and steel-manning exercises explicitly require
individuals to generate the strongest arguments and
evidence for the opposing position, or to list what evidence
would change their minds. Classic experimental work shows
that asking participants to consider reasons their initial
judgments might be wrong reduces biased assimilation
and leads to more moderate and balanced evaluations."!
In deliberative or educational settings, structured debate
formats and adversarial collaboration can institutionalize
symmetric scrutiny by assigning roles and rewarding
high-quality engagement with counterarguments." These
methods directly target confirmation bias and motivated
skepticism, pushing System 2 to interrogate congenial
claims as critically as uncongenial ones. At the same time,
they impose cognitive load and are effortful; effects are
often smaller when participants are fatigued, disinterested,
or highly identified with their position, and they are
challenging to scale outside structured environments.

Probabilistic reasoning and forecasting training:
Training individuals to express beliefs as probabilistic
forecasts and to track their calibration over time offers
another route to channel analytic thinking toward
accuracy. In the Good Judgment Project, participants who
received structured training, feedback, and opportunities
for practice substantially outperformed controls in
geopolitical forecasting, with gains maintained over time.®
Techniques such as decomposing problems into base
rates and case-specific information, aggregating diverse
judgments, and providing regular feedback systematically
improved forecast accuracy and reduced overconfidence.
In principle, similar methods could be applied to health-
related beliefs (e.g., forecasting infection risk under
different behaviors, or the impact of policy interventions).
Evidence from forecasting research suggests that such
training is most effective among motivated participants
and requires sustained engagement; short one-off exercises
deliver smaller benefits. Nonetheless, these methods
directly counter MS2R by making error detection an
explicit performance goal, backed by measurable feedback.

Task and information design: Finally, interventions
can redesign tasks and information displays to reduce
ambiguity and constrain opportunities for selective
interpretation. Clear, transparent data visualizations,
neutral labeling, and preregistered decision criteria for
accepting or rejecting evidence all reduce the degrees of
freedom available for MS2R to operate. Resource-rational
models, such as BIASR, imply that various confirmation-
like patterns arise when people update jointly on content
and source reliability under uncertainty.** Clarifying
what counts as good evidence in advance, separating

judgments of claim credibility from judgments of source
credibility, and presenting statistical information in user-
friendly formats (e.g., natural frequencies, icon arrays)
can mitigate the rationalization of identity-congruent
interpretations while remaining superficially “reasonable”
Empirical evaluations of such design changes are still
emerging, but initial work in risk communication and
misinformation correction suggests that structured,
transparent presentations improve comprehension and
reduce misinterpretation, especially among numerate
individuals.®4¢

Overall, cognitive and analytical interventions seek to
steer System 2 away from advocacy and toward auditing
by elevating accuracy goals, enforcing balanced reasoning,
and limiting opportunities for selective scrutiny. Their
effects are generally reliable but modest in size and
can be attenuated under strong identity involvement,
underscoring the importance of combining them with
motivational and environmental strategies.

6.3. Misinformation-focused and information-
environment interventions

A third set of strategies directly targets the information
ecology within which MS2R operates, particularly
regarding health misinformation.

Prebunking (psychological inoculation): Inoculation
theory proposes that exposing individuals to weakened
forms of misleading arguments, along with pre-emptive
refutations and explanations of manipulative techniques,
builds resistance to future misinformation. Experimental
work on climate change has shown that short inoculation
messages warning about misinformation tactics (e.g.,
“fake experts”) can preserve acceptance of scientific
consensus even after exposure to misleading counter-
messages.”” Recent research has extended this approach
using interactive games and videos that teach common
manipulation strategies (e.g., emotional language,
scapegoating), demonstrating improved resilience to
misinformation across topics, including political and
health-related content.>>*® These interventions appear to
work partly by shifting attention to argumentative quality
and by pre-activating skepticism toward manipulative
cues, thereby influencing how System 2 interprets later
messages.

In health psychology, prebunking has been applied to
COVID-19 misinformation and vaccine myths, often with
encouraging but not uniform results. Inoculation messages
typically reduce belief in targeted misinformation
and can increase intentions to follow public health
recommendations, but effect sizes are moderate and may
wane over time without booster interventions.®** Moreover,
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prebunking tends to be more effective when messages are
timely, concrete, and tailored to prevalent misinformation
themes, suggesting that ongoing monitoring and updating
are required.

Debunking and corrective information: Post-hoc
corrections—fact-checks, myth-versus-fact formats, and
explanatory refutations—remain central tools. Meta-
analytic evidence indicates that corrections usually
reduce belief in false claims, including health-related
misinformation, although backfire effects appear less
common than once feared.! However, corrections often
leave residual misbeliefs, and repetition of myths can
inadvertently reinforce familiarity-based “truthiness,”
especially among individuals weak in analytic thinking
or strongly motivated to protect identity. Therefore,
debunking interacts with MS2R: when identity stakes are
high, corrections may be scrutinized more critically or
dismissed as biased, limiting their impact.

Structural and platform-level changes: Beyond
individual messages, structural interventions—such as
algorithmic downranking of repeatedly debunked content,
labels that highlight contested claims, and promotion
of high-quality health information sources—can alter
the balance of evidence individuals encounter. Although
empirical evaluation is still developing, such measures can
beinterpreted through resource-rational and selective-trust
lenses: by making reliable health information more salient
and misleading content less visible or clearly flagged, they
change the inputs on which System 2 operates.*** These
interventions tackle MS2R indirectly, by reshaping the
environment that channels IPC and expressive responding.

Across misinformation-focused interventions, evidence
suggests that pre-emptive strategies (prebunking) often
outperform purely reactive corrections, and that both need
to be integrated with motivational and cognitive supports
to achieve durable effects. Their particular relevance for
health psychology lies in their ability to protect health
beliefs before misinformation becomes entwined with
identity and partisan conflict.

6.4. Synthesis and implications for health
psychology

Taken together, existing evidence indicates that no single
intervention reliably neutralizes MS2R. Motivational
interventions can reduce identity threat and reduce the
likelihood of defensive reasoning, but their effects are
heterogeneous and sometimes transient.®*¢ Cognitive
and  analytical interventions—accuracy  prompts,
symmetric scrutiny, probabilistic training, and clear task
design—robustly improve accuracy and reduce generic
susceptibility to misinformation, yet often leave residual

identity-congruent gaps.>***** Misinformation-focused
strategies, such as prebunking and platform-level changes,
mitigate exposure and build resistance, but their effects
may fade without reinforcement and can be circumvented
by novel misinformation tactics.®***’

For health psychology, the most promising approach
appears to be multi-pronged and context sensitive. In
settings where health beliefs are strongly identity-linked—
suchas vaccination, reproductive health, or nutrition norms
embedded in cultural or religious identities—effective
intervention likely requires: (i) reducing identity threat
and aligning messages with core values (self-affirmation,
identity-safe framing); (ii) heightening accuracy goals and
structuring deliberation (accuracy prompts, symmetric
scrutiny, forecasting and feedback); and (iii) shaping
the information environment to minimize exposure to
uncorrected misinformation and to inoculate audiences
in advance (prebunking, reliable-source promotion).
Educational programs for health professionals and the
public can integrate these elements by teaching analytic
skills and critical-thinking habits, while simultaneously
cultivating identity-safe spaces and inoculation against
common manipulation tactics.

At the research level, intervention studies that adopt
preregistered, multi-arm designs and measure both
directional bias and overall accuracy will be especially
informative. Such studies can disentangle when
interventions reduce identity-congruent distortion, when
they simply raise accuracy uniformly, and when they
mainly affect expressive responding. Process-tracing
methods (e.g., response times, reasoning protocols),
psychophysiological measures, and long-term follow-
ups can clarify whether interventions genuinely shift
underlying reasoning goals or primarily alter surface-level
responses. In this sense, MS2R is best viewed not as an
immutable property of System 2, but as a design problem
for health communication and education—one that can be
mitigated, though not fully solved, by carefully combining
motivational, cognitive, and environmental levers.

7. Conclusion

This review has synthesized research from dual-process
theory, motivated reasoning, social identity, political
psychology, neuroscience, and resource-rational modeling
to offer a coherent account of MS2R. Rather than
treating System 2 as a uniformly de-biasing auditor, the
analysis portrays deliberative reasoning as conditional in
function: under accuracy-oriented goals, System 2 can
correct intuitive errors, but when identity, expressive,
or reputational motives dominate, the same analytic
machinery can entrench bias by selectively scrutinizing and
rationalizing information.’*>’ By explicitly incorporating
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identity involvement, expressive responding, and selective
trust into dual-process theory, the review clarifies why
greater cognitive sophistication sometimes predicts
polarization rather than consensus and delineates the
boundary conditions under which this occurs. Applying
these insights to health-relevant attitudes and behaviors—
such as vaccine uptake, risk perception, and adherence
to public health guidance—extends MS2R theory into a
domain of direct interest to health psychology.5*>

Theoretically, the discussion refines classical dual-
process models in two main approaches. First, it
disentangles ability, disposition, and state engagement:
numeracy and cognitive reflection are not interchangeable
with momentary System-2 engagement, and high ability
does not guarantee that deliberation will be deployed
for accuracy rather than advocacy.*””*® Second, it
integrates multiple mechanisms—confirmation bias
and motivated skepticism, cognitive dissonance and
conflict rationalization, IPC, expressive responding and
instrumental rationality, argumentative theory, and
bounded/resource-rational approaches—into a layered
framework that explains both robust directional motivated
reasoning and the mixed evidence for the interactions
between ability and identity.5"'"** High-powered
replications and re-analyses suggest that identity-congruent
responding is widespread. However, “the smartest are most
biased” is not a general rule; rather, identity salience, task
ambiguity, incentives, and audience visibility appear to
be decisive in determining whether System 2 acts as an
auditor or a defense attorney."*-*

Practically, this refined perspective carries important
implications for health psychology and health
communication. It cautions against interventions that rely
solely on “more facts” or generic critical-thinking training
under the assumption that additional information and
numeracy will automatically depolarize contentious health
issues, such as vaccinations, climate-related health risks,
or pandemic control measures.*'®?® When health beliefs
are tightly bound to social identities, moral values, or
community norms, deliberation can be quickly co-opted
to defend the status quo, discount dissonant evidence, and
question the credibility of out-group sources.** Therefore,
we underscore that effective health communication must
consider identity, incentives, and information ecology, not
just cognitive skill. Interventions, such as self-affirmation,
identity-safe and value-concordant framing, accuracy
prompts, symmetric-scrutiny protocols, probabilistic
forecasting with feedback, clarity-enhancing information
design, and prebunking, can shift the balance of motives so
that System 2 is more likely to serve error detection than
identity defense 39761676970

At the same time, the evidence reviewed here points to
clear gaps and priorities for future research. One priority
is to causally disentangle the motivational and cognitive
drivers of MS2R. Future experiments should systematically
manipulate identity salience, accuracy incentives, and task
ambiguity in factorial designs, while measuring ability
and reflective disposition separately (e.g., numeracy, CRT,
open-minded thinking). Such studies can clarify when
directionally motivated reasoning is primarily driven
by identity-protective motives, expressive signaling, or
resource-rational selective trust, and when higher ability
simply enhances accuracy regardless of identity.*** A
second priority is process-tracing and psychophysiological
work that pinpoints when, in the reasoning sequence, bias
enters: eye-tracking, response-time analysis, think-aloud
protocols, and neural or autonomic markers of conflict and
affect can help differentiate affect-first gating, dissonance-
driven rationalization, and purely instrumental expressive
responding.'>'3*

A third avenue lies in cross-domain and cross-
cultural research, especially within health contexts. Most
MS2R evidence still centers on United States partisan
politics and climate change, leaving open questions about
generalizability to other societies, health systems, and
issue domains, such as chronic disease management,
diet, reproductive health, and mental health stigma.
Comparative work across cultures, political systems,
and digital media environments could test whether the
same mechanisms and boundary conditions observed
in political domains apply to health-related beliefs and
behaviors, and how variations in trust in institutions, media
environments, and cultural values moderate MS2R.3%4
Longitudinal and developmental studies could further
examine whether susceptibility to motivated reasoning is
a stable, trait-like tendency or whether it can be durably
shaped by education, media literacy training, and repeated
exposure to structured reasoning tasks.**”¢

Finally, there is a need for rigorous intervention science
grounded in the MS2R framework. Preregistered, multi-
arm trials that compare motivational (e.g., self-affirmation,
identity-safe framing), cognitive (e.g., accuracy prompts,
symmetric scrutiny, forecasting), and ecological (e.g.,
prebunking, platform-level changes) approaches—alone
and in combination—would clarify which levers are most
effective, for whom, and under what conditions.***** Such
studies should measure both directional bias (identity-
congruent versus incongruent errors) and overall accuracy,
as well as expressive responding, so that reductions
in polarization can be distinguished from genuine
improvements in calibrated belief. Open-science practices,
multi-lab collaborations, and attention to real-world
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outcomes (e.g., vaccination rates, adherence to medical
advice) will be crucial to ensure that theoretical insights
about MS2R translate into meaningful advances in health
behavior and communication.

In conclusion, understanding when and why System
2 reasoning shifts from correcting to defending bias
is essential in an era of polarization and pervasive
misinformation. The evidence reviewed here suggests
that more thinking is not always better thinking when
identities, values, and reputational stakes are on the line;
analytic reasoning can become a powerful ally of motivated
cognition. Recognizing this dual potential of System 2
does not undermine the value of critical thinking, but
rather calls for designing contexts—in education, health
communication, and public discourse—in which accuracy
goals are aligned with identity and social incentives. For
health psychology in particular, integrating the MS2R
perspective promises more realistic theories of belief
formation and change, and more effective strategies to
foster open-minded, evidence-based reasoning about
health in diverse, identity-rich societies.
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