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ABSTRACT

Moral conviction refers to the extent to which attitudes are experienced as moral commitments,
rooted in one’s core values and concerns about right and wrong. It can promote civic engagement
and collective action, but also lead to dogmatism, polarization, and even violence toward those
who disagree. Yet the mechanisms through which moral conviction affects behaviors are less
understood. This dissertation addresses this gap by examining the role that moral conviction
plays in neural, attentional, and cognitive processes during sociopolitical decisions and
metacognitive judgments. Across studies, results show that: 1) moral conviction engages both
regions in the salience network and lateral prefrontal cortex, supporting the theoretical account
that moral conviction consists of both cognitive and affective dimensions; 2) moral conviction
may have distinct effects depending on its relation to participants’ prior beliefs: overall moral
conviction, agnostic to belief congruence, speeds up decisions and attracts attention, whereas
moral misalignment, the extent to which a belief-incongruent position is moralized, slows
responses, increases dwell count and promotes decision caution; and 3) moral conviction boosts
confidence without improving accuracy in factual judgments, with confidence-accuracy coupling
being especially poor when facts conflict with individuals’ strongly moralized beliefs. Together,
this work illuminates the attentional and neural mechanisms by which moral conviction shapes
sociopolitical decisions. It also demonstrates that moral conviction biases both factual judgments
and metacognitive monitoring, offering psychological explanations for broader societal

dynamics, such as factual disagreement and polarization.
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CHAPTER 1

INTRODUCTION

From an evolutionary perspective, morality has evolved throughout human history as an
adaptation that fosters cooperation (Tomasello, 2016). Humans not only interdepend on and
collaborate with particular others to achieve mutual benefit, but they also scale up these
interpersonal collaborative skills to group life, establishing impersonal, agent-neutral, and
objective social norms (Tomasello & Vaish, 2013). These norms encompass a variety of rules
that people follow, which promote the predictability of others’ behaviors, maintain order in
society, and help regulate large-scale interaction and cooperation. While some norms are specific
to particular times, places, and whether approved by authorities, and are therefore categorized as
conventions, others become moralized, where originally neutral attitudes or preferences are
converted into values perceived as universal and independent of authority (Nucci & Turiel, 1978;
Rozin, 1999). Studying moral attitudes toward smoking cigarettes across generations, Rozin and
Singh (1999) found there had been an increase in health and moral concerns about smoking over
the preceding 20-40 years. In the reverse direction, moral values can gradually be detached from
a substance or activity, such as the use of certain drugs and sexual orientation. These studies
suggest that, while both conventions and morality may have originated in part to facilitate the
functioning of large-scale societies, they remain conceptually distinct at a given historical
moment. From a longitudinal perspective, however, the extent to which a concept, object, or
opinion is perceived as morally significant is fluid and evolves alongside broader societal
changes.

As the field of moral psychology has grown, researchers have used and built upon

Rozin’s definition of moralization to study moral change. Rhee and colleagues (2019)



summarized that the moralization process has been examined in two forms: moral recognition
and moral amplification. Moral recognition refers to the process of attaching or detaching moral
significance to a given attitude, concept, or object. Moral emotions (e.g., disgust) and moral
piggybacking have been suggested to be two promising mechanisms for moral recognition
(Feinberg et al., 2019). Specifically, the more strongly individuals experience emotions such as
guilt and disgust in response to an issue, the more likely they are to undergo moralization. At the
same time, the more individuals engage in moral piggybacking, the process of connecting a
particular issue at hand (e.g., eating animals) to their preexisting fundamental moral principles
(e.g., one should avoid causing harm to others), the more they moralize the issue at a later time
point. Consistent with these two mechanisms, research has found that individuals who moralize
behaviors such as vegetarianism associate more disgust with those behaviors and offer more
reasons in support of their stance (Rozin et al., 1997). On the other hand, moral amplification is
the increase in the strength and extremity of moralization after moral relevance has already been
attached. Some evidence has shown that emotions tied to the relevant attitude, framing behaviors
in emotional or harm-based terms, and perceiving a given action as descriptive norm can all
contribute to moral amplification (Brandt et al., 2015; Clifford, 2019; Rottman et al., 2017;
Lindstrom et al., 2018).

Such cognitive (moral piggybacking, framing behaviors as harm-based terms) and
affective (incidental emotions induction, emotional framing of a behavior) processes during
moralization seem to converge with the literature that examines moral conviction. Skitka and
colleagues (2005, see also Skitka & Mullen, 2002) developed and formalized the research
construct of moral conviction, and defined it as “a strong and absolute belief that something is

right or wrong, moral or immoral” (Skitka et al., 2005, p. 896). In other contexts, moral



conviction is operationalized using questions like “To what extent do you feel your feelings
about X deeply connected to your fundamental beliefs about ‘right’ and ‘wrong’?”” (Skitka et al.,
2009; Skitka & Wisneski, 2011). Therefore, “moral conviction” can be the noun for the morally
convicted beliefs themselves and the extent to which an individual moralizes a belief. In this
dissertation, moral conviction refers to the latter in most cases but can sometimes refer to the
former depending on context.

That said, studies investigating the functional architecture of moral conviction have
proposed that it comprises cognitive and affective dimensions (Wright, 2012; Wright et al.,
2008). The cognitive dimension is people’s categorization of a belief as moral or non-moral, and
the affective dimension is the emotional intensity attached to the belief. This theoretical account
is consistent with the moralization process in which a neutral belief becomes a moral conviction
as people cognitively recognize the moral importance of an issue and attach emotions to it. While
some behavioral studies have examined the two dimensions of moral conviction and their effects
on various behaviors, few have investigated the mechanisms through which moral conviction
exerts these effects. The first aim of this dissertation is to illustrate the psychological processes
individuals experience when engaging with morally convicted attitudes. To do so, it adopts
multiple methods. First, it uses behavioral analyses to examine how moral conviction affects
sociopolitical decisions and their speed. Second, it uses fMRI to characterize neural activity
associated with decisions about issues held with moral conviction. Lastly, it uses eye-tracking
and computational modeling of decision-making (drift-diffusion model, DDM) to investigate
how moral conviction affects visual attention and decision processes. Through this multi-level

approach, this dissertation offers a clearer view of the psychological and neural processes



through which moral conviction affects decisions, rather than merely documenting its behavioral
consequences.

The second focus of this dissertation is to elucidate the relationship between moral
conviction and metacognition, an area that has yielded intriguing findings but remains relatively
underexplored. In Skitka and colleagues’ (2021) review, the authors emphasized the role of
moral conviction as a meta-perception of “the degree to which a specific attitude reflects their
moral concerns”. It can therefore be related to the broadly defined metacognitive processes that
involve monitoring and evaluating one’s own mental states. More precisely, when an attitude is
strongly morally convicted, people usually have the metacognitive understanding that such
attitudes and beliefs are objective and universal. By contrast, in a narrower sense and in the more
formal metacognition literature, metacognition refers more specifically to metacognitive
evaluation of one’s cognitive performance, which can be indicated by metrics like confidence-
accuracy correspondence and metacognitive sensitivity, i.e., how well confidence discriminates
between correct and incorrect responses (Yeung & Summerfield, 2012; Maniscalco & Lau,
2012). Although moral conviction and metacognition are far from identical, they share a second-
order feature that both involve evaluations of one’s own mental representations. This conceptual
overlap raises the possibility that they may interact and have behavioral consequences.

There are two likely ways that moral conviction and metacognition interact. First, as
studied in previous work, metacognition can be viewed as an individual-difference variable that
affects one’s belief systems or moderates the impact of moral conviction on other behaviors. For
example, Rollwage and colleagues (2018) demonstrated that people who have worse
metacognitive sensitivity also hold more radical political beliefs. In line with this finding, Yoder

and Decety (Yoder & Decety, 2022) found that among people who have poorer metacognitive



sensitivity, moral conviction reduced social conformity to a greater extent, suggesting
metacognition can modulate moral conviction’s impact on behavior. In both studies,
metacognitive sensitivity was measured in a separate low-level perceptual discrimination task
where participants made perceptual judgments and rated their confidence in those judgments. It
is striking that such seemingly unrelated perceptual metacognitive abilities are related to moral
beliefs and behaviors. This dissertation further extends this line of research in examining how
individual differences in perceptual metacognition may moderate people’s neural response to
moral conviction.

Meanwhile, another less studied way in which moral conviction and metacognition can
interact is that moral conviction may have a direct impact on how well individuals discriminate
between correct and incorrect judgments. Ryan (2019) has found that moral conviction is
associated with thinking about political issues in absolutist terms and a lower likelihood of being
persuaded by consequence-based disagreeing arguments. One possible outcome of such
resistance to factual counterarguments is that individuals may become less accurate in judging
whether what they believe about highly moralized topics is actually factually correct. This
dissertation develops a new metacognition task to examine this possibility. Specifically, classic
cognitive psychology research on metacognition has focused primarily on perception, memory,
semantic knowledge, and decision-making. To examine whether moral conviction affects
metacognition, the most suitable approach is to develop a task within the semantic knowledge
framework. In a typical perceptual or memory metacognition task, individuals see some stimuli
and make a series of 2-alternative forced-choice judgments about the stimuli they just saw,
followed by a retrospective confidence judgment for their response. In a typical semantic

knowledge metacognition task, however, individuals make judgments about general information



rather than about the stimuli they engage with in the experiment. It is reasonable to develop
general information questions concerning topics that vary in moral conviction.

In sum, beyond examining the psychological processes involved when individuals engage
attitudes held with moral conviction, this dissertation addresses the relationship between moral
conviction and metacognition in two complementary ways: first, by conceptualizing
metacognition as an individual difference variable and testing whether metacognitive sensitivity
is related to variation in neural responses to moral conviction; and second, by conceptualizing
metacognition as a context-sensitive process and testing whether the moral conviction level of
the content individuals engage with influences factual judgments, confidence and metacognitive
ability.

Overall, the research presented in this dissertation provides novel perspectives on moral
conviction and metacognition. It has three major theoretical contributions. Initially, it contributes
to shifting the literature from asking only what moral conviction predicts to asking how it shapes
ongoing psychological processing, providing insight into the neural mechanisms of moral
conviction (Chapter 2) and the visual attentional processes through which moral conviction may
influence decision-making (Chapter 3). Moreover, it bridges moral psychology and
metacognition research by examining how metacognition and moral conviction interact to shape
neural responses (Chapter 2) and how morally convicted content influences metacognitive
processes (Chapter 4). Finally, it expands research on metacognition into morally and politically
consequential contexts by moving beyond the field’s traditional focus on perception and memory
to examine contested, value-laden, sociopolitical domains, while introducing a new task for
studying this empirically (Chapter 4). In doing so, this research contributes to a deeper

theoretical understanding of moral conviction. This mechanistic work may provide a foundation



for future work aimed at identifying ways to amplify moral conviction’s positive role in civic
engagement and collective action while mitigating its negative consequences, such as

polarization and intolerance.



CHAPTER 2
MORAL CONVICTION AND METACOGNITION SHAPE NEURAL

RESPONSE DURING SOCIOPOLITICAL DECISION-MAKING!

The extent to which a belief is rooted in one’s sense of morality has significant
societal implications. While moral conviction can inspire positive collective
action, it can also prompt dogmatism, intolerance, and societal divisions.
Research in social psychology has documented the functional characteristics of
moral conviction and shows that poor metacognition exacerbates its negative
outcomes. However, the cognitive and neural mechanisms underlying moral
conviction, their relationship with metacognition, and how moral conviction is
integrated into the valuation and decision-making process, remain unclear. This
chapter investigated these neurocognitive processes during decision-making on
sociopolitical issues varying in moral conviction. Participants (N = 44) underwent
fMRI scanning while deciding, on each trial, which of two groups of political
protesters they supported more. As predicted, stronger moral conviction was
associated with faster decision times. Hemodynamic responses in the anterior
insula (aINS), anterior cingulate cortex (ACC), and lateral prefrontal cortex
(IPFC) were elevated during decisions with higher moral conviction, supporting
the emotional and cognitive dimensions of moral conviction. Functional
connectivity between IPFC and vimPFC was greater on trials higher in moral

conviction, elucidating mechanisms through which moral conviction is

! A version of Chapter 2 has been published as: Cao, Q., Cohen, M. S., Bakkour, A., Leong, Y. C., & Decety, J.
(2025). Moral conviction interacts with metacognitive ability in modulating neural activity during sociopolitical
decision-making. Cognitive, Affective, & Behavioral Neuroscience, 25(2), 291-310.



incorporated into valuation. Average support for the two displayed groups of
protesters was positively associated with brain activity in regions involved in
valuation, particularly vimPFC and amygdala. Metacognitive sensitivity, the
ability to discriminate one’s correct from incorrect judgments, measured in a
perceptual task, negatively correlated with parametric effects of moral conviction
in the brain, providing new evidence that metacognition modulates responses to

morally convicted issues.

Introduction

Morally convicted attitudes pertain to beliefs regarding what is fundamentally right and wrong.
These attitudes reflect core moral values, which are perceived as culturally universal absolutes,
stable over time, and particularly resistant to authority (Skitka et al., 2021; Luttrell & Togans,
2021). Moral convictions can inspire benevolent forms of collective action, such as the American
civil rights movement, but they can also incite dogmatism, division, and authoritarianism
(Decety, 2024; Garrett & Bankert, 2020). Other harmful consequences include aggressive
attitudes, hate speech, justification of prejudice, vigilantism, and physical violence against
people or groups who share different values or practices (Workman et al., 2020; Wright &
Polzler, 2022; Yoder & Decety, 2022), all of which can have a corrosive effect on democracy
(Finkel et al., 2020).

Moral conviction incorporates cognitive and affective dimensions (Wright et al., 2008).
The cognitive dimension refers to the distinction between beliefs that are or are not moralized
and accounts for the fact that the former are treated almost as objective and universal truth
(Goodwin & Darley, 2008). The affective dimension, in contrast, reflects the emotional intensity

associated with these beliefs. Research in social psychology and political science suggests that



when people moralize their opinions or attitudes, they are less likely to take in new information
or consider arguments based on cost/benefit analysis (Ryan, 2019). This heightened moral
conviction not only affects individuals’ cognition but also scales up and leads to actions that
influence others. For example, moral conviction has been linked to greater chances of sharing
politically congruent partisan news, regardless of its veracity (Marie et al., 2023). Another study
analyzed more than 500,000 tweets and demonstrated that messages increase their reach by 20%
with each additional moral-emotional word (Brady et al., 2017). People are also more willing to
engage in normative and nonnormative collective action when confronted with attitudes that
strongly, rather than weakly, violate their moral beliefs (Pauls et al., 2022; Thomas et al., 2019).
Meanwhile, encountering others holding opposing beliefs elicits negative emotions, particularly
if these beliefs are perceived as moral obligations (Ryan, 2014; Zaal et al., 2017). Reading about
more morally convicted political information predicts stronger physiological arousal measured
by skin conductance, further supporting the contention that moral conviction evokes strong
emotions (Garrett, 2019). Overall, these behavioral findings support the idea that morally
convicted beliefs, compared to beliefs held without moral conviction, are cognitively perceived
as more absolute and universal, and emotionally as higher in salience, motivating people to exert
considerable effort to persuade others and achieve their moral objectives.

As moral conviction both elicits strong emotions and leads to the cognitive
characterization of attitudes as largely absolute, judgments and behaviors about highly morally
convicted issues may be faster and more consistent across time and scenarios. Indeed, research
has found that moral evaluations of actions are faster than pragmatic evaluations, and individuals
who perceived a greater moral basis of their attitudes showed a stronger correlation between their

attitudes and behavioral intentions (Luttrell et al., 2016; Van Bavel et al., 2012). It remains
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underexplored; however, how moral conviction affects sociopolitical decisions. The current
study introduces a novel task where participants choose between two groups of protesters and
decide which group they support more. This design enables us to investigate how moral
conviction levels influence decision time and consistency between attitudes and decisions.

Prior research on the cognitive neuroscience of morality suggests a pivotal role for the
lateral prefrontal cortex (IPFC) in the flexible implementation of social norms and the pursuit of
moral goals (Carlson & Crockett, 2018; Yoder & Decety, 2018). Proper functioning of the
dorsolateral prefrontal cortex (dIPFC) seems necessary for individuals to act cooperatively,
synthesize the intentions of wrongdoers and the perceived harm to the victim, and determine
punishments for moral and norm violations (Decety & Cowell, 2018; Krueger & Hoffman, 2016;
Soutschek et al., 2015). Meanwhile, behavioral research has found that categorizing a belief as
moral, relying on a cognitive judgment, leads to less tolerance towards those holding divergent
views, while holding a belief with greater emotional intensity alone does not (Wright et al.,
2008). Thus, punitive decisions studied in previous cognitive neuroscience studies can be
understood as extensions of this intolerance and as consequences arising from the cognitive
recognition of goals as moral. Other cognitive neuroscience studies have documented the
implication of the anterior insula (aINS), anterior cingulate cortex (ACC), and amygdala in
assessing the outcomes of interpersonal actions, especially harm, in a moral context
(FeldmanHall & Mobbs, 2015; Hesse et al., 2016). The salience network, a suite of
interconnected cortical and subcortical regions including the ACC, aINS, amygdala, ventral
striatum, periaqueductal gray and ventral tegmental area, has a crucial role in detecting
behaviorally relevant information and coordinating neural resources (Uddin, 2015). Specifically,

the amygdala plays an essential role in directing attention to motivationally relevant and

11



emotionally arousing stimuli regardless of valence (Cunningham & Brosch, 2012; Lin et al.,
2020; Wang et al., 2017). The aINS, a key region in the salience network, serves a related
function in tracking overall emotional appraisals of moral situations (Hutcherson et al., 2015;
Shenhav & Greene, 2014). Another major node in the salience network, the ACC, monitors the
strength of emotional reactions to specific events (Seamans & Floresco, 2022). Together, it is
reasonable to predict that the IPFC, amygdala, aINS, and ACC might be among the brain regions
in which activity during decision-making tracks the levels of moral conviction.

Functional neuroimaging studies have also consistently identified a set of interconnected
regions underlying moral decision-making. This circuit includes the ventromedial prefrontal
cortex (vimPFC), the ventral striatum (VS), the IPFC, and aINS (Qu et al., 2022; Yoder &
Decety, 2018). Consistent with the common-currency hypothesis, some studies have
demonstrated that the valuation system, including the vmPFC and VS, tracks the subjective value
of voluntary donations and the appropriateness ratings of sociopolitical violence (Clithero et al.,
2011; Hare et al., 2010; Workman et al., 2020). Other studies have shown that distinct brain
regions, including the temporoparietal junction (TPJ), IPFC, and insula, track moral values
(Crockett et al., 2017; Qu et al., 2020; Ugazio et al., 2022). However, most past research has
used heterogeneous tasks whose moral relevance has not been systematically measured. Hence, it
is difficult to determine whether activity in the reported regions is specifically due to the moral
significance of the issues being tested or because of related features such as empathy and
mentalizing. In the present study, while fMRI data were being recorded, participants made
decisions on which of two protester groups they supported more. Prior to scanning, the support
and moral conviction levels of each issue had been measured. Thus, it was possible to

quantitatively link these measures to neural mechanisms during the decision-making process and
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relate the strength of these neural responses to behavioral measures such as decision time and
attitude-decision consistency.

Cognitive inflexibility plays a role in moral conviction and is generally seen as an
outcome of the moralization process (Skitka et al., 2005). Relatedly, evidence from multiple
studies suggests that strong and dogmatic opinions are associated with a cognitive style that
includes low metacognitive sensitivity (Rollwage et al., 2018; Yoder & Decety, 2022; Zmigrod
et al., 2020). Metacognitive sensitivity reflects the degree to which confidence differentiates
between correct and incorrect responses. Notably, the radical and dogmatic opinions examined
are sociopolitical in nature, whereas metacognitive sensitivity is measured by an unrelated
perceptual task. These findings are consistent with work showing that metacognition is at least
partly domain-general (Mazancieux et al., 2020). While the precise mechanistic commonalities
between perceptual metacognition and the formation of sociopolitical beliefs are not fully
understood, the domain-generality of metacognition helps us begin to make sense of this
perhaps-surprising relationship that has emerged across several distinct studies. Note that
metacognitive sensitivity should not be confused with metacognitive bias, which is the overall
level of overconfidence or underconfidence (Fleming & Lau, 2014). Low metacognitive
sensitivity refers to a reduced capacity to distinguish between an individual’s own correct and
incorrect decisions; in such cases, after answering a question, individuals’ confidence judgments
are not well-aligned with their actual performance. Importantly, in a study in which both
metacognitive sensitivity and overconfidence were measured, only metacognitive sensitivity
showed a significant negative association with dogmatism while overconfidence did not
(Rollwage et al., 2018). Furthermore, in that study, in individuals holding politically radical

beliefs, poor metacognitive sensitivity is driven by unreasonably high confidence, particularly in
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incorrect decisions, compared to moderates. Another previous study found that individuals with
lower metacognitive sensitivity show a more robust tendency for stronger moral conviction to be
associated with decreased social conformity (Yoder & Decety, 2022). That study used
electrophysiological measures and found that metacognitive sensitivity moderates the effects of
moral conviction on mid-frontal negativity (MFN), a signal thought to originate in the ACC,
when participants evaluate how much they support violent political protesters. Cognitive
neuroscience research has found that the spatiotemporal organization of the salience network is
predictive of cognitive flexibility (Chen et al., 2016) and the IPFC plays an important role in
metacognition (Fleming & Dolan, 2012; Lapate et al., 2020). These regions overlap with some of
the regions that we expect to be associated with moral conviction. Thus, it was predicted that
individual differences in metacognitive ability may modulate the effects of moral conviction on
neural activity during social decision-making.

The current study was designed to determine: 1) the extent to which moral conviction and
associated neural activity influence decision time and decision consistency; 2) where and how
brain responses are modulated by one’s support for and moral conviction about sociopolitical
protests during decisions choosing which one of two protests to support; and 3) how individual
differences in metacognitive sensitivity influence these neural responses. Based on previous
research on moral cognition and value-based decision-making, blood oxygen level-dependent
(BOLD) responses in the vmPFC and VS were expected to encode the mean support rating of the
two issues presented in each decision, signaling the overall subjective value of the decision.
Moreover, the neural activity in the IPFC, amygdala, ACC, and aINS was anticipated to be

associated with the moral conviction level of a decision. Metacognitive sensitivity, as an
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individual-level trait, was expected to moderate the impact of moral conviction on hemodynamic
responses in these regions.

Methods
Participants
Eighty adult US citizens (45 females, 34 males, 1 nonbinary participant; Age range 18 — 48
years; Mage = 23.84, SDuge = 5.98) from the Chicago metropolitan area were compensated $10 to
complete an online survey to collect their demographic information and assess their views on
current sociopolitical issues. Only those who had 15 or more unique combinations of support and
moral conviction scores on the sociopolitical issues were invited to participate in the fMRI study.
Forty-nine healthy adult participants completed the fMRI study and were paid an additional $40
compensation. All participants provided informed written consent, and all procedures were
approved by the Institutional Review Board at the University of Chicago. No part of the study
procedures or analyses was pre-registered prior to the research being conducted.

Three participants were excluded from both behavioral and fMRI analyses involving the
in-scanner task due to a below-chance (less than 50%) level of consistency. A choice was
considered consistent when a participant chose the protesters who supported the issue to which
they had given a higher support score in the initial survey, and was inconsistent if the opposite
was true. Framewise displacement (FD) calculated using MRIQC (Esteban et al., 2017) was used
to identify runs and participants with excessive motion. Functional MRI runs for which greater
than 5% of volumes had FD above 0.9 mm were excluded from the MRI analyses, as were runs
in which the mean FD was at least two standard deviations worse than the mean from all runs. If
three or more runs from the same participant met these criteria, all runs from the participant were

excluded. Accordingly, one participant and 5 individual runs from 4 participants were excluded
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from the MRI analyses due to excessive movement. While we did allow participants who were
taking a single SSRI antidepressant to participate in the study, one participant was erroneously
recruited despite reporting that they were taking Adderall; this participant was removed from
behavioral and fMRI analyses involving the in-scanner task. Metacognitive sensitivity data from
6 participants were lost due to technical issues. Thus, the final behavioral sample for the
decision-making task had 45 participants, with fMRI data included for 44 of them (27 females,
16 males, 1 nonbinary participant; Age range 18 — 48 years; Muge = 22.27, SDsee = 5.06, 38 of

whom provided data on the metacognitive sensitivity measure).

Procedures

The initial survey was completed online at least 1 week prior to the fMRI study. Participants
answered 4 questions about a series of sociopolitical issues (Figure 2.1). For each issue,
participants indicated their degrees of familiarity (from not at all familiar to very familiar) on a
5-point scale and support (from strongly oppose to strongly support) on a 7-point scale. Moral
conviction for each issue was indexed by the average score of two questions using a 5-point
scale: “To what extent is your position on __ a reflection of your core moral beliefs and
convictions?” and “To what extent is your position on __ connected to your beliefs about
fundamental right and wrong?” (Skitka & Morgan, 2014). Demographics including age, gender,
household income, level of education and religiosity were obtained. Participants provided their
political engagement, party registration, party alignment, and political orientation regarding
social and economic issues. Religiosity and justice sensitivity were measured by the Duke
University Religion Index (DUREL) (Koenig & Biissing, 2010) and the Justice Sensitivity Short

Scales (Baumert et al., 2014) respectively.
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Prior to functional MRI scanning, participants' metacognitive sensitivity was assessed
with a perceptual confidence task designed by Fleming & Lau (2014). The task was programmed
using PsychToolbox and run within MATLAB. In each trial, participants saw two circles which

contained different numbers of dots and determined which circle had more dots. After each
decision, participants rated their confidence level regarding their choice using a five-point scale.

The task was self-paced. After 4 example stimuli, the difficulty of the task was customized for

Stop police brutality
Detention of migrant children
Black Lives Matter
Climate change legislation
Defund Planned Parenthood
Abortion rights
Increased Gun regulations
U.S. drone strikes in Afghanistan
Mandatory training on sexual consent
Build southern border wall
Abolishing private prisons

Remove public Confederate memorials
War on Drugs

Mask mandates

On campus concealed carry
Physician-assisted suicide Mean
Defund the police Moral
Religious exemptions for discrimination laws i Adi
Expel students with white nationlist views Conviction
Bathrooms restricted based on biological sex 45
g Cuts to National Parks budget :
D Mandatory vaccinations 4.0
«0 Affirmative action
Hardening schools/Arming teachers 3.5
Raise the minimum wage
Mandatory drug tests for welfare recipients 3.0
25

Allow alt-right speakers on campus
University Campus should be a Sanctuary
Student worker unionization

Legalization of marijuana

Dorms determined by gender identity
Tuition increases

Ban on research with animals

Safe injection locations

Ban on ethnic Halloween costumes
Boycott, Divest, and Sanction Israel

Remove Christopher Columbus statues
Abolishing fraternities

Lift COVID lockdowns

Remove police from schools

Gun-free campus police

Mandatory trigger warnings

Recognize Jerusalem as capital of Israel

3 4 5
Mean Moral Conviction

-
n

Figure 2.1: Mean moral conviction ratings for each sociopolitical issue from the initial
online survey. Error bars represent one standard deviation from the mean.
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each participant during an initial calibration phase in which, instead of indicating confidence,
each participant received feedback (correct or incorrect) on their judgments. The number of trials
in the calibration phase is dependent on each participant. The first calibration trial started with
one circle containing 50 dots and the other containing at least 1 and at most 100 dots. The
algorithm then flexibly increased difficulty (after 2 correct judgments) or decreased difficulty
(after 1 incorrect judgment) by manipulating the number of dots presented in the two circles in a
trial. The calibration ends when the difficulty level has reversed 8 times. Supposedly, at this
point, the accuracy level reaches approximately 71% for the specific participant doing the task
(Levitt, 1971). Data corresponding to the exact numbers of trials in the calibration phase for each
participant were not available. The minimum number in theory, based on the algorithm used for
calibration, is 12 trials, but often the number of trials was substantially larger than this. After
calibration, participants completed 10 practice trials that included confidence judgments, and
then two blocks of 25 trials for the main task. Metacognitive sensitivity was computed with a
hierarchical Bayesian framework (Fleming, 2017; Maniscalco & Lau, 2012). Each participant’s
meta-d’ was estimated based on their responses, modeled using Markov Chain Monte Carlo

(MCMC) as implemented in JAGS (version 3.4.0) within MATLAB.
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During fMRI scanning, participants completed a decision-making task (Figure 2.2). In each trial,
two photographs showing protesters for or against various sociopolitical issues were presented
and participants decided which of the two protest groups they supported more. All issues had
been rated previously in the online survey, and unfamiliar issues (familiarity rated not at all

familiar) were excluded.

Which protesters do you support more?

‘ Abortion Rights ‘ Lift COVID Restrictions

[3.09s, 4.82s]

Which protesters do you support more?

Abortion Rights ‘ Lift COVID Restrictions

4s

Figure 2.2: Example of stimulus sequence in a trial during fMRI scanning.

A total of 120 trials (5 runs * 24 trials per run) were included. The thumbs-up or thumbs-
down icons next to the photos indicated whether the protesters supported or opposed the issue. In
other words, a thumbs-down icon reverses the direction of an issue. Both support (thumbs-up)
and opposition (thumbs-down) trials were included to achieve a larger range of overall support
levels across trials and to reduce the potential collinearity between support and moral conviction
ratings. Support or opposition was always consistent for the two issues presented in a single trial
and was randomized evenly between trials. Issues shown for each participant were tailored

according to their prior ratings so that the support ratings of the two issues within a trial always
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differed. If there were more than 120 possible pairs of issues, a randomly selected subset of pairs
was used, while if fewer than 120 distinct pairs were possible, some trials were repeated. All
familiar issues were presented at least once during the decision-making task. The total number of
familiar issues ranged from 24 to 40, with a mean of 36 and an SD of 3.75. Trials were also
configured so that the issue with higher previously-rated support was evenly distributed between
the right and left sides of the screen. The first trial of each run started with a jittered fixation
ranging from 3.09s to 3.91s, while other trials started with a jittered fixation ranging from 3.18s
to 4.82s. Participants had 4 seconds to respond before the program would automatically proceed
to the next trial. All stimuli were presented in E-prime 2.0 (Psychology Software Tools, Inc.,

Pittsburgh, PA, USA).

Behavioral analysis

To examine whether participants’ demographic characteristics and dispositional traits affect their
general tendency to moralize the sociopolitical issues presented, a mixed-effects linear regression
model was fitted with moral conviction as the outcome variable. Intensity of support (calculated
as |support - 3| to capture deviation from the midpoint of the support scale), familiarity with the
issue, religiosity, justice sensitivity, gender, age, education, income, party alignment, and
political engagement were all included as fixed effects. For all behavioral analyses, gender was
coded with two levels: 0 for non-female and 1 for female. Age was standardized. Education was
converted to years of education: 12 for high school diploma or GED or associates or technical
degree; 14 for some college, but no degree; 16 for bachelor’s degree, and 18 for graduate or
professional degree (MA, MS, MBA, PhD, JD, MD, DDS, etc.). Income was coded as a
continuous variable: 1 for less than $25,000; 2 for $25,000-349,000; 3 for $50,000-374,999; 4

for $75,000-$99,999; 5 for $100,000-8149,999; 6 for $150,000 or more, and participants who
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responded prefer not to say were treated as NA. Party alignment was treated as continuous from
0 (Strong Democrat) to 6 (Strong Republican). Political engagement ranged from 0 (never) to 4
(always), representing the extent to which participants followed politics and public affairs.
Participants and issues were modeled with random intercepts, respectively. Issues with which
participants were not at all familiar were excluded from the analysis. While this analysis was
conducted with data from all 80 participants who completed the initial online survey, other
behavioral analyses relied on data collected during the scan session, so data were available for
the 45 participants who took part in the scanning part of the study and met the inclusion criteria
for behavioral analyses.

A second behavioral analysis was a mixed effects logistic regression used to test whether
the relative protest support rating for the issue presented on the left-hand side of the screen (as
compared to the one presented on the right-hand side) predicted a corresponding in-scanner
choice of that issue. If an issue was presented in a thumbs-down form, support ratings were
multiplied by -1. The relative support was calculated as support rating (left) — support rating
(right). The mixed effects model included relative support as the primary fixed effect, with
gender, age, education, income, party alignment, and political engagement entered as fixed-effect
covariates of no interest. Participants were modeled with random intercepts.

Response time was analyzed as well with a mixed-effects linear regression. The moral
conviction level of a trial was operationalized as the higher moral conviction rating of the two
i1ssues within a trial and denoted as the maximum moral conviction. In the model, fixed effects
included maximum moral conviction, familiarity with the issue having maximum moral
conviction, support difference (chosen - unchosen), the protesters' position (thumbs-up vs.

thumbs-down), and the interaction between maximum moral conviction and support difference.
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As above, gender, age, education, income, party alignment, and political engagement were
included as covariates of no interest, and participants were modeled with random intercepts.
Only consistent choices were included in the analysis (3961 out of 4823 trials that had responses)
to better capture the cognitive processes underlying decisions that reflect participants’ stated
preferences, as inconsistent trials may involve different cognitive processes, such as increased
uncertainty, attentional lapses, or decision error. To confirm the results, an additional mixed-
effects linear regression model with the same specifications was fitted to the data from all trials

that had responses.

Functional MRI acquisitions and analyses

MRI scanning was conducted with a 3.0 T Philips Achieva MRI scanner (Philips Medical
Systems, Best, The Netherlands) equipped with a 32-channel SENSE head coil at the University
of Chicago MRI Research Center. First, high-resolution T1-weighted anatomical scans were
acquired using a 3D MP-RAGE sequence (TR = 8 ms; TE = 3.5 ms; voxel

size = 0.85 x 0.85 x 0.85 mm?>; matrix = 284 x 260). Then, functional images were collected in
ascending order and transverse slices using a single-shot EPI sequence with the following
parameters: voxel size = 3.0 x 3.1 x 3.0 mm?, flip angle = 80°, matrix = 64 x 62, TR = 2000 ms,
TE = 28 ms, field-of-view = 192 x 192 mm?, slice gap = 0 mm). Each of the 5 runs acquired
135 volumes and lasted 4 mins and 42 s. Participant attention to the task was monitored
throughout the scan using an EyeLink 1000 Plus Eye Tracker (SR Research, Ontario, Canada),

but eye-tracking data are not reported here.

Preprocessing
Data were preprocessed using fmriprep v22.1.1 (Esteban et al., 2020). The following 4

paragraphs are excerpted and adapted from the documentation distributed with fmriprep. The T1-
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weighted (T1w) image was corrected for intensity non-uniformity (INU) with
N4BiasFieldCorrection (Tustison et al., 2010), distributed with ANTs 2.3.3 (Avants et al., 2008),
and used as T1w-reference throughout the workflow. The T1w-reference was then skull-stripped
with a Nipype implementation of the antsBrainExtraction.sh workflow (from ANTSs), using
OASIS30ANTs as target template. Brain tissue segmentation of cerebrospinal fluid (CSF),
white-matter (WM) and gray-matter (GM) was performed on the brain-extracted T1w using fast
(part of FSL 6.0.5.1; Zhang et al., 2001). Brain surfaces were reconstructed using recon-all
(FreeSurfer 7.2.0; Dale et al., 1999), and the brain mask estimated previously was refined with a
custom variation of the method to reconcile ANTs-derived and FreeSurfer-derived segmentations
of the cortical GM of Mindboggle (Klein et al., 2017). Volume-based spatial normalization to
standard space was performed through nonlinear registration with antsRegistration (ANTs 2.3.3),
using brain-extracted versions of both T1w reference and the T1w template. The following
template was used for spatial normalization: FSL’s MNI ICBM 152 non-linear 6" Generation
Asymmetric Average Brain Stereotaxic Registration Model (TemplateFlow ID:
MNI152Nlin6Asym; Evans et al., 2012). A BO-nonuniformity map (or fieldmap) was estimated
based on two echo-planar imaging (EPI) references with topup (FSL 6.0.5.1; Andersson et al.,
2003).

For each BOLD run, the following preprocessing was performed. First, a reference
volume and its skull-stripped version were generated using a custom methodology of fMRIPrep.
Head-motion parameters with respect to the BOLD reference (transformation matrices, and six
corresponding rotation and translation parameters) were estimated before any spatiotemporal
filtering using mcflirt (FSL 6.0.5.1; Jenkinson et al., 2002). The estimated fieldmap was then

aligned with rigid-registration to the target EPI (echo-planar imaging) reference run. The field
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coefficients were mapped on to the reference EPI using the transform. BOLD runs were slice-
time corrected to 0.975s (0.5 of slice acquisition range 0s-1.95s) using 3dTshift from AFNI (Cox
& Hyde, 1997). The BOLD reference was then co-registered to the T1w reference using
bbregister (FreeSurfer) which implements boundary-based registration (Greve & Fischl, 2009).
Co-registration was configured with six degrees of freedom.

A set of physiological regressors was extracted to allow for component-based noise
correction (aCompCor) (Behzadi et al., 2007; Muschelli et al., 2014). Principal components were
estimated after high-pass filtering of the preprocessed BOLD time-series (using a discrete cosine
filter with 128s cut-off). Probabilistic masks for CSF and WM were generated in anatomical
space, and components were calculated separately within each mask.

The BOLD time-series were resampled into standard space, generating a preprocessed
BOLD run in MNI152NIlin6Asym space. First, a reference volume and its skull-stripped version
were generated using a custom methodology of fMRIPrep. All resamplings can be performed
with a single interpolation step by composing all pertinent transformations (i.e. head-motion
transform matrices, susceptibility distortion correction when available, and co-registrations to
anatomical and output spaces). Gridded (volumetric) resamplings were performed using
antsApplyTransforms (ANTs), configured with Lanczos interpolation to minimize the smoothing
effects of other kernels (Lanczos, 1964). Non-gridded (surface) resamplings were performed

using mri_vol2surf (FreeSurfer).

Univariate analyses
Data preprocessed in fMRIPrep were then analyzed using FSL. Smoothing was applied using a 5
mm full width half maximum (FWHM) Gaussian kernel. At the first level, a general linear model

(GLM) containing 5-6 primary regressors and the temporal derivative of each was applied to data
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from each scan run. The following primary regressors were modeled: 1) all trials with a
response, 2) support mean, 3) support difference, 4) maximum moral conviction, 5) RT, and 6)
trials with no recorded response (if present on a given run). Support mean and maximum moral
conviction were chosen to represent the overall support level and moral conviction level,
respectively, in each trial. The reasoning for using the mean of support ratings for the two causes
is to reflect the overall subjective value of a trial. This design allows us to examine whether the
support rating a participant assigns to the cause represented by a group of protesters is akin to
assigning a valuation to that group of protesters. In other words, if support is akin to value,
considering two sets of protesters whom the participant, on average, agrees with would be
processed as more rewarding than considering two sets of protesters whose cause is less aligned
with the participants’ views. The parametric regressor for mean support quantifies this
relationship. Cognitive neuroscience studies have found that brain activity in the valuation
system, especially the vimPFC, tracks the sum/mean of the subjective value of multiple options in
a decision (e.g., Hunt et al., 2012; Levy & Glimcher, 2011). Moral conviction is expected to
show a somewhat different pattern: as soon as the decision-maker recognizes one highly morally
convicted issue, heightened neural activity in brain regions that play a role in the detection of
morally relevant information will be elicited, regardless of the moral conviction level of the other
issue. The length of the boxcar was set to 4 seconds for all trials, and each trial was convolved
with a double-gamma hemodynamic response function (HRF). Confound regressors representing
the following variables, computed in fMRIPrep, were also included in the GLM: 6 motion
parameters, 5 aCompCor parameters from WM, 5 aCompCor parameters from CSF (or fewer
components if sufficient to account for 50% of variance in the CSF tissue compartment), and 3

cosine basis functions for high-pass filtering. This analysis was intended to identify the brain
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areas that track the average support ratings and the maximum moral conviction of the two issues
shown.

Regressors computed at the first level were then combined across all runs in a fixed-
effects analysis in FEAT, and contrasts were computed, yielding a single regressor for each
contrast in each individual. Group-level results were computed in FEAT by combining data from
each individual in a FLAME 1 and 2 mixed-effects analysis with automatic outlier detection. A
voxel threshold of z > 3.1 was applied together with a cluster threshold of p < 0.05 implemented

using Gaussian random field theory in FEAT.

Region of Interest (ROI) analyses

To examine whether regions of the valuation system are keeping track of the degrees of support
and/or moral conviction, ROI analyses were implemented. The ROIs were defined as the vimPFC
and VS ROIs identified in a meta-analysis of domain-general reward signal (Bartra et al., 2013).
For each participant, activity was calculated by averaging the parameter estimate (COPE) of the
parametric effect of support mean and maximum moral conviction from the second level FEAT,

across all voxels within the two ROls.

Functional connectivity analyses

A generalized psychophysiological interaction (gPPI) analysis (McLaren et al., 2012) was
conducted to compare functional coupling between specific brain regions for trials varying in
maximum moral conviction. Regressors for the gPPI analysis were constructed using AFNI. The
average time series in the seed region was extracted from the data after fMRIPrep preprocessing
and smoothing in FSL (using a 5 mm FWHM Gaussian kernel). This time series was then
detrended and up-sampled by a factor of 20. A gamma function HRF was then deconvolved from

the time series using the AFNI 3dTfitter command. This approach used a combination of penalty
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functions based on the raw time series and its first and second derivatives, a penalty weight of -2,
and Lasso regularization with lambda = -6, following the suggested parameters from the
3dTfitter help file. To create the physiological regressor, the deconvolved time series of the ROI
was re-convolved with a gamma HRF and down-sampled back to the TR length. The
psychological regressor for gPPI (maximum moral conviction) and 4-5 additional regressors (all
trials with a response, support mean, support difference, RT, and missed trials, if present) were
computed by up-sampling the raw regressors, convolving them with a gamma HRF, and down-
sampling back to the TR length. The gPPI regressors were created by multiplying the up-
sampled raw psychological regressor for maximum moral conviction with the deconvolved time
series of the seed region, then convolving with a gamma HRF, and finally down-sampling back
to the TR length.

For the first-level analysis in FSL, data that were preprocessed in fMRIPrep and
smoothed by FSL (using a 5 mm FWHM Gaussian kernel) served as input. No additional
preprocessing was done. The primary psychological regressor, physiological regressor, gPPI
regressor and the 4-5 additional control psychological regressors listed above were modeled to fit
a general linear model. The temporal derivatives for all psychological regressors were calculated
and included in the model and temporal filtering was also applied to these regressors. Additional
confound regressors computed in fMRIPrep (same as specified in the univariate analysis) were
included. A second-level fixed effects analysis combined data from 5 runs, and contrasts of
interest were calculated for each participant. Finally, outputs from the second-level analysis were
entered as inputs for the group level analysis, which was a FLAME1 and FLAME?2 mixed effects
model using automatic outlier de-weighting. Cluster thresholding was used with a z > 3.1 voxel

threshold and a p < 0.05 cluster threshold based on Gaussian random field theory.
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Univariate effects and behavioral analyses

The univariate analyses mentioned above identified the brain network that was responsive to the
moral conviction level on sociopolitical issues. In analyses relating behaviors to brain activity in
this network, for each participant, the parametric effects of maximum moral conviction were
extracted from each cluster found in the whole-brain parametric modulation analyses. These
effects were then averaged (after multiplying activity estimates by -1 in clusters showing
negative effects) to form a single measure of moral conviction-related brain activity.
Specifically, a mixed-effects logistic linear regression was fitted to test whether participants who
showed a stronger effect of maximum moral conviction in the univariate fMRI analysis also
showed more consistency between the initial support rating and in-scanner decisions. Relative
support, brain activity related to moral conviction, and the interaction of these two variables were
included as the primary fixed effects. Another mixed effects regression was used to examine
whether higher maximum moral conviction led to a greater reduction in decision time in those
individuals who showed a stronger parametric effect of moral conviction in the univariate fMRI
analysis. In this model, support difference (chosen - unchosen), the protesters' position (thumbs-
up vs. thumbs-down), familiarity with the issue having maximum moral conviction, maximum
moral conviction for the trial, moral conviction-related brain activity, and the interaction between
the latter two variables were included as fixed effects. Only trials where the response in the
scanner was consistent with earlier support ratings were included for the response time analysis.
In both models, participants’ gender, age, education, income, party alignment, and political
engagement were entered as fixed-effect covariates of no interest. Participants were modeled

with random intercepts.
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Univariate effects and metacognition analyses
A series of Pearson correlation analyses was conducted to examine the relationships between
metacognitive sensitivity and brain activity related to moral conviction and support levels for
issues presented in the sociopolitical decisions. Brain activity related to maximum moral
conviction or support mean was quantified in the same way described in the previous session,
such that the parametric effects of maximum conviction and support mean on fMRI BOLD
signal, averaged across all significant clusters. were used as measures of moral conviction and
support-related brain activity, respectively. Additional correlation analyses were implemented to
test the relationships between metacognitive bias (general tendency to have higher confidence)
and the brain activity associated with moral conviction. The Benjamini-Hochberg false discovery
rate method was employed in cases where control for multiple comparisons was necessary
(Benjamini & Hochberg, 1995).

Results
Behavioral
Results from the mixed-effects linear regression examining effects of demographic
characteristics and dispositional traits on moral conviction rating indicated a significant positive
association between religiosity and moral conviction [B = 0.02, 95% CI (0.003, 0.044), p = 0.04]
(Figure 2.3). Additionally, regardless of whether the participant supported or opposed the issue,
when their position about the issue in question was more extreme, they were more likely to have

a higher level of moral conviction, while holding the other variables constant [B = 0.56, 95% CI
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(0.52, 0.61), p <0.001]. Familiarity positively contributed to moral conviction as well [B = 0.21,

95% CI (0.17, 0.26), p < 0.001].

Support/Oppose 0 l—| 1 5 3
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"
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Religiosity

Moral Conviction

Figure 2.3: Effect of religiosity on moral conviction.
The shades illustrate 95% confidence intervals.

Results from the logistic model examining the relationship between relative support and
in-scanner choice showed that higher relative support for the issue on the left side of the screen
led to a higher chance of choosing to support the protesters for that issue (p < 0.001, OR = 1.82,
95% CI=11.76, 1.88], see Figure 2.4). Furthermore, while support ratings from the pre-scan
survey were not always perfectly consistent with choices made in the scanner, the pattern of
results in Figure 2.4 shows that inconsistent choices were more likely to occur on trials where the
support rating difference between the two issues was smaller rather than larger, supporting our
assumption that in-scanner choices broadly align with earlier ratings. In a separate mixed effects
logistic regression, the main effects of relative support, maximum moral conviction, and their

interaction were included as fixed effects, with the same covariates and the random effect. The
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interaction between relative support and maximum moral conviction was not significant (p =

0.46, OR =1.02, 95% CI =[0.98, 1.06]).
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Figure 2.4: Relationship between the probability of choosing
to support protesters on the left and the relative support rating
of the issue on the left. The shade illustrates the 95%
confidence interval.

The mixed effects linear regression analysis demonstrated significantly shorter response
times with both higher maximum moral conviction [B =-69.33, 95% CI (-119.36, -19.24), p =
0.007] and higher support difference [B =-98.32, 95% CI (-164.48, -30.51), p = 0.004] (Figure
2.5; see Supplementary Reanalysis for an extended model including maximum support).
Participants also made decisions faster when the protesters supported the issue in question
(thumbs-up) compared to when they opposed the issue (thumbs-down) [B =-350.11, 95% CI (-
389.09, -310.99), p < 0.001]. Rated familiarity with the more morally convicted issue was
associated with quicker decisions as well [B =-26.98, 95% CI (-50.02, -4.65), p = 0.02].
Numerically, the interaction between support difference and maximum moral conviction trended
in the predicted direction, as the association between stronger maximum moral conviction and

faster response time was stronger when the support difference was smaller, but this interaction
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was not significant [B = 10.77, 95% CI (-4.82, 26.11), p = 0.17]. In the model where all trials
were included, effects of maximum moral conviction [B = — 36.75, 95% CI (— 64.60, — 9.55), p
= 0.009], support difference [B = — 40.55, 95% CI (—77.19,-3.91), p=0.03], protesters’ position
[B=—327.30, 95% CI (— 362.74, — 291.63), p < 0.001], and familiarity [B = — 34.27, 95% CI (—
55.10, — 13.89), p = 0.001] were significant and in the same direction as the effects shown in the

model with only consistent choices included.
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Figure 2.5: Effects of maximum moral conviction, support difference and protesters’ position
on response time. The shades illustrate 95% confidence intervals.

Neural activity related to support for sociopolitical issues during decision-making

Elevated hemodynamic responses to decisions that had higher mean support ratings were found
in the left occipital cortex, vmPFC and left amygdala (Table 2.1, Figure 2.6). The reverse
contrast, which identified increased responses to lower mean support ratings, showed significant
effects in the dorsal medial prefrontal cortex (dmPFC) and left inferior frontal gyrus (IFG)
(Table 2.1, Figure 2.6). All fMRI results in this paper were visualized with the BrainNet Viewer

(Xia et al., 2013). An ROI analysis averaging across VS and vmPFC, using regions defined by a
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meta-analysis of domain-general reward (Bartra et al., 2013), also showed a significant
parametric effect of mean support (¢ (43) = 3.00, p = 0.004). The analyses using VS and vmPFC
as separate ROIs indicated a significant parametric effect of mean support in the vimPFC (¢ (43) =

3.35,p=0.002,p . . =0.003)and not in the VS (¢ (43) = 1.32, p=0.19,p . =0.19),

adjusted adjusted

controlling for the false discovery rate using the Benjamini—Hochberg method.

occipital cortex - ) occipital cortex
amygdala

Figure 2.6: Parametric effects of support of sociopolitical issues
during decision-making.

Table 2.1: Brain regions showing a significant parametric effect of mean support ratings across
the two issues in a given trial.

Peak MNI Coordinates
Brain Region Cluster Size X y z Peak z
(Voxels) statistic
Greater Response
Left Occipital 760 -10 -74 -6 4.85
vmPFC 255 -2 50 -10 4.1
Left amygdala 120 -20 -4 -24 4.56
Hippocampus -28 -10 -28 3.91
Weaker Response
dmPFC 112 0 44 48 4.27
Left IFG 88 -54 20 8 4.27
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Neural activity related to the moral conviction level of sociopolitical issues during decision-
making

This parametric modulation analysis showed brain regions within which BOLD signal was
greater or weaker based on the maximum moral conviction in a given trial. Left inferior frontal
cortex, pre-supplementary motor area (SMA), IPFC, and bilateral aINS showed increased
hemodynamic responses to trials with higher maximum moral conviction, while the left
precuneus displayed decreased activity on trials with higher maximum moral conviction (Table
2.2, Figure 2.7). An ROI analysis examining the role of VS and vimPFC in moral conviction
(parametric effect of maximum moral conviction, averaged across these regions) was not
significant (¢ (43) =-0.79, p = 0.43). ROI analyses examining the VS and vmPFC separately
showed a marginal trend towards a negative effect of maximum moral conviction on activity in
the VS (¢ (43) = -2.06, p = 0.046, padgjusiea = 0.09) and no significant impact in the vmPFC (¢ (43)

= O.40,p = 0.69, padjusz‘ed = 0.69).

Figure 2.7: Parametric effects of moral conviction of
sociopolitical issues during decision-making.
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Table 2.2: Brain areas showing significant parametric effects of maximum moral conviction
rating on hemodynamic response.

Peak MNI Coordinates
Brain Region Cluster Size X y z Peak z
(Voxels) statistic
Greater Response
pre-SMA 234 0 16 58 4.39
Left inferior frontal 230 -50 10 32 4.37
cortex 130 -42 20 -4 4.44
Left aINS 87 0 36 30 3.86
ACC 70 34 46 24 4.41
Left IPFC
Weaker Response
Left precuneus 79 -10 -64 22 4.28

Moral conviction and functional connectivity using IPFC as the seed region
The cluster in IPFC that showed a significant response to maximum moral conviction in the
univariate analysis was selected as the seed region for a gPPI analysis. This choice was based on

the LFPFC’s pivotal role in complex cognitive functioning and value-based decision-making.

A) R L L R L

Figure 2.8: A) IPFC seed region and B) gPPI connectivity
higher maximum moral conviction.
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Prior studies have suggested that IPFC interacts with brain regions including the vimPFC, ACC,
aINS, and the posterior cingulate cortex (PCC) to achieve various goals, including those that are
morally relevant (Carlson & Crockett, 2018; Dixon & Christoff, 2014; Duverne & Koechlin,
2017). Thus, psychophysiological interaction analysis was conducted to examine whether
functional connectivity with IPFC—specifically with the cluster responsive to moral
conviction—yvaried depending on the moral conviction level of a sociopolitical decision. The
analysis demonstrated that, during decisions with higher maximum moral conviction, there is
significantly stronger functional connectivity between the IPFC seed cluster and the vmPFC and
mPFC (Figure 2.8, Table 2.3).

Table 2.3: Brain regions that showed significant increases in functional connectivity with IPFC
during decisions with higher maximum moral conviction.

Peak MNI Coordinates
Brain Region Cluster Size X y z Peak z
(Voxels) statistic
vmPFC 224 0 52 -6 4.62
mPFC 141 4 52 14 3.97

Neural activity related to moral conviction, choice consistency, and decision time

The logistic regression model used to examine how relative support and the parametric effect of
moral conviction on brain activity together predict in-scanner choices showed that the relative
level of support for an issue in the pre-scan survey was associated with a higher chance of
choosing to support the protesters corresponding to that issue (p <0.001, OR = 1.70, 95% CI =
[1.63, 1.78]). A significant interaction was found between this effect and the participant’s
parametric effect of moral conviction on brain activity during these choices (p <0.001, OR =

1.02, 95% CI=1[1.008, 1.024], see Figure 2.9A). Specifically, individuals whose neural
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responses were more strongly modulated by moral conviction showed greater alignment between
the pre-scan support ratings and in-scanner decisions.

The mixed effects linear regression model predicting decision time showed that
individuals with a greater parametric effect of moral conviction on brain activity had slower
response times overall [B =34.91, 95% CI (4.67, 64.30), p = 0.03], but this effect was modulated
by a significant interaction with trial-level maximum moral conviction [B =-7.99, 95% CI (-
14.08, -1.70), p = 0.01]. Specifically, in participants with stronger parametric modulation of
neural responses to moral conviction, higher maximum moral conviction was associated with
faster decisions, while this effect was not observed in those with weaker parametric modulation
in response to moral conviction (Figure 2.9B). Shorter response times were also associated with
a larger difference in support between the chosen and non-chosen choice options [B =-50.11,
95% CI (-63.20, -36.39), p < 0.001], greater familiarity with the issue having higher moral
conviction [B =-30.41, 95% CI (-53.67, -8.01), p = 0.01], and when protesters are in support
(thumbs-up) rather than opposed to (thumbs-down) the issue in question [B =-345.73, 95% CI (-

385.14, -306.13), p < 0.001].

Meta-d’ and parametric effects of moral conviction and support of sociopolitical issues

No significant correlation was found between an individual’s metacognitive sensitivity
(measured by meta-d’) and support-related brain activity [ (36) = 0.19, p = 0.24], but a
significant correlation between metacognitive sensitivity and maximum moral conviction was
observed (Figure 2.10A) [r (36) = -0.38, p = 0.02]. To confirm that this observed effect was not
being driven by a relationship between overconfidence and dogmatic belief, the mean confidence
rating on the perceptual confidence task was calculated for each participant as a measure of

metacognitive bias and was correlated with brain activity related to maximum moral conviction.
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No significant correlation was found [#(36) = -0.14, p = 0.39]. An effect driven by
overconfidence would imply a positive correlation, which clearly is not apparent here. Finally, to
clarify whether the neural response in specific clusters drove the negative association between
meta-d’ and the mean parametric effect of moral conviction, Pearson correlation analyses were
carried out to test the relationship between metacognitive sensitivity and the parametric effect of
moral conviction in each of the 6 clusters. Results showed that meta-d' was negatively associated
with the neural activity in the left IPFC, [riprc (36) = -0.44, p = 0.01, pudjustea = 0.03], and ACC
[racc (36)=-0.35, p = 0.03, pudgjusiea = 0.09], though the latter effect was not significant after
controlling for the false discovery rate. No significant effects (uncorrected p < 0.05) were found
in any other areas. These results suggest that IPFC, and potentially ACC, are driving the effects

across the full network.
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Figure 2.9: A) Relationship between probability of choosing to support protesters on the
left-hand side of the screen and the relative support rating of the issue from the pre-scan
survey, moderated by the strength of an individual’s parametric effect of moral
conviction on brain response in regions shown in Figure 2.7. B) Relationship between
decision time and maximum moral conviction on each trial, moderated by the
individual’s parametric effect of moral conviction on brain response in regions shown in
Figure 2.7. Shadings indicate 95% confidence intervals.
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The role of valuation regions was further examined by correlating the parametric effects
of moral conviction and support in the valuation network (by averaging responses from the VS
and vimPFC) with metacognitive sensitivity. A significant negative correlation was found
between metacognitive sensitivity and the parametric effect of moral conviction in reward-
sensitive regions [r (36)=-0.38, p = 0.02] (Figure 2.10B). When examining the two reward-
sensitive regions separately, a significant negative association between metacognitive sensitivity
and the parametric effects of moral conviction in the VS was found [ (36) =-0.32, p = 0.0496,
Padjusea= 0.06], though this effect was not significant after controlling for false discovery rate.
The association between metacognitive sensitivity and the parametric effect of moral conviction
in the vmPFC also trended in the negative direction [ (36) =-0.31, p = 0.06, pagjustea = 0.06]. No
significant correlations were found between metacognitive sensitivity and the parametric effect
of mean support in the valuation network (either for VS and vmPFC individually or for their
average) (combined: 7 (36) =-0.13, p = 0.42; VS: r (36) =-0.14, p = 0.41, padjustea = 0.59;

vmPFC:  (36) = -0.09, p = 0.59, Padgjusiea = 0.59).
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Figure 2.10: Negative correlations between meta-d’ and the
parametric effects of moral conviction A) across all
responsive regions and B) in cortical valuation regions (VS
and vimPFC).
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Discussion
Moral convictions are perceived as absolute, universal, and definite beliefs or principles. They
can operate as moral imperatives that delineate which opinions, actions, and policies are right or
wrong, and can motivate collective actions (Decety, 2024). By integrating fMRI data and
behavioral measurements, this study provides new evidence about the neural and cognitive
underpinnings of moral conviction, including its relationship with metacognitive abilities.

In keeping with previous research in social psychology (e.g., Van Bavel et al., 2012), the
behavioral data suggest that moral conviction serves as an indicator of choice significance, as it
leads participants to make faster decisions about highly moralized items. These effects persisted
when controlling for the difference between the support levels of the two protest groups and the
level of familiarity with the highly moralized issue, demonstrating that moral conviction is more
than just attitude strength or familiarity. While previous research has shown that moral
evaluations are faster than non-moral ones (Van Bavel et al., 2012; Van Berkum et al., 2009), the
current study addresses how different degrees of moral conviction affect decision-making about
timely sociopolitical issues that have strong real-life implications and shows that content that
evokes high levels of moral conviction is processed faster.

A positive association was found between participants’ religiosity and their moral
conviction ratings of the issues presented, controlling for participants’ support level, justice
sensitivity, age, gender, education, income, party alignment, and political engagement. This
finding is consistent with past work showing that religion promotes righteous morality over
prosocial morality, and with prior findings that religious morality is primarily deontological and
non-consequentialist (Saroglou & Craninx, 2021). While some studies have found evidence for a

distinction between moral and religious convictions (e.g., Skitka et al., 2018), others suggest that
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they do not differ categorically (Brownlee, 2017; Cousar et al., 2021). Results from the current
study support that participants with high religiosity potentially have a greater tendency to think
about sociopolitical issues from a righteous point of view, which leads to higher overall moral
conviction. Further investigation is needed to clarify the relationships between moral conviction
and religious attitudes.

Consistent with our theoretical perspective, whole-brain univariate analyses suggest a
twofold neurocognitive process underlying moral conviction. An emotional component is
reflected by increased neural activity in the salience network, which includes the insula and
ACC, in response to high moral conviction. This component signals the salience of morally
convicted items, which may subsequently regulate downstream cognitive functions that underlie
moral reasoning and decisions. This result aligns with studies showcasing the importance of the
salience network in the detection of morally charged information, as well as with the role played
by the ACC and the inferior frontal gyrus in distinguishing moral vs. conventional norms (Eres et
al., 2018; Sevinc et al., 2017; White et al., 2017). The results also indicate that the cluster in
IPFC is more activated in the context of high levels of moral conviction, possibly supporting the
cognitive dimension of moral conviction. Previous research showed the implication of IPFC in
various functions, including cognitive control, executive function, planning, social cognition, and
moral judgment (Forbes & Grafman, 2010; Miller & Cohen, 2001). When it comes to moral
cognition, one study reported that disruption of the right dIPFC by transcranial magnetic
stimulation causes participants to act less fairly toward a social partner (Knoch et al., 2009).
Another study showed that patients with dIPFC damage are less likely to cooperate in a public
goods game (Wills et al., 2018). Together, these studies suggest that the dIPFC exerts self-

control and inhibits selfish behaviors. In other contexts, however, increased neural response in
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the IPFC has been associated with dishonest and selfish behaviors (FeldmanHall et al., 2012;
Greene & Paxton, 2009). Thus, results from the present study add to our knowledge of the role of
the IPFC, demonstrating that it may not be limited to inhibiting impulsive behavior, but instead
flexibly engages in upholding and enforcing goals (Carlson & Crockett, 2018; Tusche &
Hutcherson, 2018). The cognitive dimension of moral conviction reflects the ability to
distinguish morally convicted beliefs from beliefs lacking moral conviction and underscores their
perceived objectivity, grounded in universal and unalterable facts that transcend personal and
social boundaries (Wright et al., 2008). This cognitive aspect shapes moral goals and serves as
the key to aligning actions with these aims. This conceptual overlap between achieving goals and
the imperative nature of moral conviction suggests that the IPFC is a compelling candidate
region for implementing the cognitive dimension of moral conviction.

While behavioral ratings of moral conviction showed no significant effect on the
consistency between pre-scan support rating and in-scanner decisions, neural activity associated
with moral conviction did moderate the relationship between pre-scan support ratings and these
same in-scanner decisions. Specifically, individuals who exhibited a stronger parametric
relationship with moral conviction in the brain regions identified across the sample (see Figure
2.7) also showed greater consistency between their pre-scan survey responses and their choices
in the scanner. The strength of the same parametric brain response to moral conviction also
modulated the relationship between moral conviction and decision time. Higher moral conviction
was associated with shorter decision times, particularly in those individuals whose brain
responses were more strongly modulated by moral conviction. These results suggest that
individual differences in the neural encoding of moral conviction reflect moral significance to a

degree that behavioral ratings cannot, and highlight the unique contribution that neural measures
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can make towards explaining judgment and decision-making, beyond what is possible with
purely behavioral and self-report measures.

A gPPI analysis using as the seed region the IPFC cluster parametrically modulated by
maximum moral conviction in the univariate analysis demonstrates stronger functional
connectivity with vmPFC and mPFC during decisions with higher moral conviction. In cognitive
tasks, the functional coupling between dIPFC and vimPFC has been linked to the successful
exertion of self-control in choosing larger-delayed rewards over smaller-immediate ones and in
choosing healthier over tastier food items (Hare et al., 2009, 2014). Dorsolateral PFC and
vmPFC interactions have also been shown to contribute to adaptive value calculations in
different contexts, in the absence of a requirement for self-control (Rudorf & Hare, 2014).
Therefore, it is likely that the IPFC-vmPFC connectivity signals an increase in the importance of
domain-general goals (e.g., health goals, moral goals) and greater incorporation of these goals
into the value-based decision-making process. Taken together with the univariate results that the
IPFC tracks moral conviction while vmPFC and amygdala track overall support, the increase in
functional coupling between IPFC and vmPFC during higher moral conviction decisions
suggests an increased integration of moral considerations and sociopolitical opinions. In line
with this interpretation, one previous study examining fairness and costly punishment found
increased connectivity between right dIPFC and posterior vmPFC in people who more frequently
decided to exert costly punishment (Baumgartner et al., 2011), indicating that such neural
connectivity may underlie the enforcement of moral conviction related to fairness.

Metacognitive sensitivity moderated neural responses to moral conviction level during
decision-making, particularly in left IPFC and potentially in ACC. Our data provide no evidence

of a positive correlation between metacognitive bias and neural responses related to moral
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conviction, indicating that the relationship with moral conviction is specific to low metacognitive
sensitivity and not overconfidence. In previous literature, the IPFC has been implicated in
metacognitive judgments (Fleming & Dolan, 2012; Lapate et al., 2020). The present study is the
first to demonstrate that metacognition and moral conviction may rely on overlapping circuitry in
IPFC. Although the finding that metacognitive sensitivity moderated neural response to moral
conviction in ACC was no longer significant after correction for multiple comparisons, such an
effect would be consistent with previous findings. Specifically, reduced metacognitive sensitivity
has been associated with stronger medial frontal negativity (MFN) elicited as a function of moral
conviction level for highly moralized issues (Yoder & Decety, 2022), and the MFN is thought to
originate in the ACC (Gehring & Willoughby, 2002). Together, these findings contribute to a
growing body of evidence highlighting the role of the IPFC and ACC in metacognitive abilities
and moral decision-making. Future research is needed to investigate the underlying neural
mechanisms at a more granular level.

Moral conviction showed no significant main effect on activity in the valuation system
(vmPFC and VS). Interestingly, though, the magnitude of this effect across individuals was
negatively associated with metacognitive sensitivity. In other words, compared to individuals
with higher metacognitive sensitivity, those with lower metacognitive sensitivity exhibited
greater activity in the vmPFC and VS during trials with higher maximum moral conviction.
Thus, moral conviction may be seen as rewarding specifically for those with poor metacognitive
abilities. Meanwhile, results from the whole-brain univariate analyses and ROI analyses
demonstrated that greater mean support for social issues was associated with greater activity in
vmPFC and amygdala. These are key regions in the valuation system, suggesting that moral

issues with which one agrees are among the many domains in which liking is indexed in the
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reward circuit (Hare et al., 2008; Mormann et al., 2019). The effects of mean support in the
reward system, though, showed no significant correlation with metacognitive sensitivity. Overall,
these results provide evidence that the extent to which the valuation system is involved in moral
conviction may depend on individuals’ metacognitive abilities, while its role in tracking the level
of support is more universal. Past behavioral studies have linked lower metacognition to
dogmatism, political radicalism, and reduced social conformity (Osorio T. & Reyes M., 2023;
Rollwage et al., 2018; Yoder & Decety, 2022). The current study suggests a possible neural
mechanism through which metacognition regulates moral conviction’s impact.

One limitation of the current study is that multiple cognitive processes may have
occurred simultaneously, increasing the difficulty of unambiguously relating brain activity to
specific cognitive processes. For instance, to what extent is attitude strength distinct from moral
conviction? Does the brain’s valuation system simply track attitude strength and how rewarding
it is to act on a morally convicted attitude, or does it also distinguish between actions that are
morally neutral and those driven by strong moral conviction? Moreover, higher moral conviction
towards an issue may lead to differences in key sub-processes of decision-making, such as
working memory load, attention allocation, and evidence accumulation, all of which are
important for metacognition. Future studies should be designed to clarify the basic cognitive
processes that play a role in moral conviction, to better understand the neurocognitive
mechanisms by which metacognitive sensitivity influences morally charged sociopolitical
decisions. In addition, while emotion is a characteristic of moral beliefs and moral conviction,
emotional salience does not necessitate moral conviction. Additional questions remain, to be
more thoroughly addressed in future work about this distinction (Avramova & Inbar, 2013;

Wright et al., 2008).

46



Moral values and social norms are crucial for fostering cooperation, which is the
cornerstone of human civilization. Moral conviction specifically influences opinions, attitudes,
and behaviors, leading to a range of outcomes from positive collective action to dogmatism,
intolerance, and violence (Decety, 2024). Past studies have established a link between strong
moral conviction and social and political intolerance, which exacerbates the distinction between
“us” and “them”, and potentially leads to the approval of sociopolitical violence aligned with
one’s own ideological views (Garrett & Bankert, 2020; Pretus et al., 2023; Workman et al., 2020;
Yoder & Decety, 2022). This study builds on existing knowledge by delineating the mechanisms
through which support, moral conviction, and metacognitive sensitivity guide decisions about
sociopolitical protests and provides a basis for future research investigating the psychological
roots of political and social action.

Conclusion
The study sheds light on the neural mechanisms underlying how moral conviction guides
decisions on sociopolitical issues and interacts with metacognitive abilities. Moral conviction is
associated with greater neural activity in core regions of the salience network (i.e., ACC and
aINS), as well as in regions associated with executive functioning (IPFC and pre-SMA). These
neural mechanisms support the emotional and cognitive dimensions of moral conviction,
respectively. We propose that regions in the salience network encode the emotional intensity of
morally convicted issues while the IPFC plays an important role in recognizing moral goals and
signaling the objectivity of moral conviction. Increased coupling between the IPFC and vmPFC
as a function of moral conviction, as revealed by a gPPI functional connectivity analysis,
suggests a potential decision mechanism by which moral goals tracked by the IPFC are

incorporated into the valuation process to a greater extent when a decision involves sociopolitical
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issue(s) with stronger moral conviction. The neural responses associated with moral conviction
are also stronger in individuals who score lower on metacognitive sensitivity. Activity in vmPFC
and VS associated with moral conviction, although not significant in the aggregate, is stronger in
individuals with lower metacognitive sensitivity as well. These findings may provide a
mechanistic explanation for the increasingly documented observation in cognitive science that
beliefs tend to be more rigid in people with poor metacognitive performance. Activity in reward
circuitry tracks the value of the decision options and is associated with the overall level of
support for the two decision options. This effect is uncorrelated with metacognitive sensitivity,
suggesting that activity in the valuation system tracks support regardless of metacognitive
abilities. Overall, the study provides new insight into the cognitive and neural mechanisms of
moral conviction and provides a basis for further examination of the interplay between moral

conviction and metacognition.
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Appendix A
The Role of Support Strength in Response Time
To further clarify whether the faster response times were driven by relative support strength
between the two options or by the absolute support strength for the favored option, an additional
mixed-effects linear regression model was estimated. In the published analysis, maximum moral
conviction and support difference were the major variables of interest in predicting response
time. However, support difference alone does not distinguish between trials in which one option
is strongly supported and those in which none is strongly supported but differ by the same
amount. To test whether responses were quicker when at least one option is strongly supported,
the present reanalysis added maximum support, defined as the higher support rating of the two
options presented on a given trial, as a fixed effect. Everything else remained the same as the
published analyses, and this model was fitted to data where the response in the scanner was
consistent with earlier support ratings. To determine whether including the maximum support
improved model fit, the original model was compared with this extended model. Because the two
models had different fixed effects, they were fit using maximum likelihood estimation (REML =
FALSE) and compared using a likelihood-ratio test. The extended model provided a significantly
better fit to the data. For parameter estimation, the final model was refit using restricted
maximum likelihood (REML = TRUE). Results showed a significant negative association
between maximum support and response time [B =-99.73, 95% CI (-115.59, -83.91), p <.001].
In this model, however, the support difference between the chosen and unchosen option did not
show a significant impact on response time [B = -47.69, 95% CI (-113.64, 18.26), p = .156]. The
negative effect of maximum moral conviction on response time remained comparable to the

published results [B =-65.30, 95% CI (-114.24, -16.37), p = .009]. Familiarity of the option that
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had maximum moral conviction and whether the protesters supported or opposed the issues also
had significant and similar effects as found in the published results (familiarity: B = -24.65, 95%
CI (-46.84, -2.47), p = .029; support/oppose: B =-329.92, 95% CI (-368.22, -291.63), p < .001).
These results suggest that faster responses were more strongly related to the absolute strength of
support for the favored option than to the relative support gap between chosen and unchosen
options. This pattern is consistent with the interpretation that once people see an issue that they
strongly support, the decision can become easy, and they make faster decisions. Notably, in both
the published results and the current reanalysis, moral conviction accelerated decisions,
converging on the robust conclusion that highly moralized content is processed more quickly,
which can potentially reduce deliberation and contribute to greater intolerance toward

disagreeing others.
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Figure 2.11: Effects of maximum moral conviction, support difference, and maximum support on
response time. Note that only maximum moral conviction and maximum support had a

significant impact on response time, whereas support difference did not. The shades illustrate
95% confidence intervals.
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CHAPTER 3
ATTENTION AND COGNITIVE MECHANISMS IN SOCIOPOLITICAL

DECISION-MAKING ABOUT MORALLY CONVICTED ISSUES!

Accompanied by the prevalence of social media and political polarization, moral
conviction has attracted increasing attention in the United States over the past few
decades. More concepts, figures, and topics have become moralized, and people
are sharing such moralized content more often than neutral content. Yet at the
individual level, little is known about how moral conviction shapes attention
during real-time decision-making. This chapter uses eye-tracking to investigate
whether moral conviction guides visual attention when individuals judge their
support for protesters associated with sociopolitical issues that vary in moral
conviction. It also tests how moral misalignment, the extent to which a belief-
incongruent position is moralized, affects attention and decision-making
processes using a Drift Diffusion Model (DDM), while also accounting for related
variables such as attitude strength. The results showed that, even after controlling
for attitude strength, higher moral conviction was associated with greater dwell
proportion. These findings suggest that moral conviction not only influences how

individuals interact with others but also how they engage with information.

! Chapter 3 was primarily written by the author. The abstract, introduction and discussion were written entirely by
the author. Most of the methods and results sections were also written by the author, with some portions about moral
misalignment adapted from text originally drafted by Abdulaziz AlHothi, who is a colleague in the 2024-2025
Master of Arts Program in the Social Sciences. Abdulaziz AlHothi contributed to the project through data
preprocessing and by conducting the subset of the analyses about moral misalignment included in this chapter.
These contributions are incorporated here because of their relevance to the dissertation.
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Introduction
Response time analyses provide us insights into how moral conviction, support strength, and
familiarity toward the sociopolitical topics slow or speed up decisions. Eye-tracking provides
additional information on the underlying processes of choices (Fiedler & Glockner, 2015).
Previous research has shown that both bottom-up and top-down processes can shift moral
decisions. Specifically, when making moral judgments such as agreeing or disagreeing with the
statement “Murder is sometimes justifiable”, manipulating the last fixation and the timing of the
decision (bottom-up influences) systematically biases people’s choices toward the last-fixated
option (Ghaffari & Fiedler, 2018; Parnamets et al., 2015). Self-determined last-fixated option
(top-down influence) is also associated with higher chances of choosing the last-fixated option in
a moral decision. These results indicate that attention can both guide and reflect the cognitive
processes underlying important moral decisions and suggest that eye-tracking can be a useful
tool for studying decisions involving moralized issues.

As discussed in Chapter 2, moral conviction comprises both cognitive and affective
dimensions. Cognitively, people believe their morally convicted positions are almost objectively
true, and affectively, they associate those positions with intense emotions (Wright et al., 2008).
Research has established the importance of emotions in the formation of moral conviction
(Wisneski & Skitka, 2017). In particular, both emotionally charged persuasive framing and
episodic framing (i.e., concrete and personal framing) can increase moralization by eliciting
anger and disgust (Ciuk & Rottman, 2021; Clifford, 2019). Beyond the initial moralization
process, emotion intensity remains an important component of established moral conviction.
This claim is supported by behavioral, physiological, and neuroscience research. Behaviorally,

one study found that US adults whose support or opposition to the Iraq War was high in moral
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conviction also had higher emotional reactions to the war, even when their attitude strength was
controlled (Skitka & Wisneski, 2011). The same study also found that high moral conviction on
physician-assisted suicide (PAS) was associated with greater willingness to engage in activist
behaviors, and that this effect was partially mediated by negative emotions among PAS
opponents and positive emotions among PAS supporters. Physiologically, moral conviction
about political issues, parties, and leaders predicted greater arousal, which corresponds to higher
emotional intensity; whereas attitude extremity or importance did not (Garrett, 2019). Previous
neuroscience studies have also supported the strong link between moral conviction and emotions.
For example, EEG research showed that components indexing early automatic and affective
processing (EPN) and saliency and valuation (MFN) were enhanced in response to moralized
issues (Yoder & Decety, 2022). Relatedly, results in Chapter 2 converge and demonstrate that
stronger moral conviction elicited greater hemodynamic responses in regions in the salience
network.

While little research has established the direct relationship between moral conviction and
attention captured by oculomotor behaviors, a rich body of research has shown that emotional
stimuli automatically capture attention, especially early attention (Calvo & Lang, 2004;
Pilarczyk & Kuniecki, 2014; for review see Mulckhuyse, 2018). Calvo and Lang (2004) found
that both pleasant and unpleasant pictures attract higher probability of the first fixation and the
proportion of viewing time during the first 500ms; Pilarczyk and Kuniecki (2014) further
demonstrated that emotional images attract early attention primarily because of their semantic
meaning (e.g., emotional relevance), rather than their low-level visual saliency features such as
local contrasts of luminance and opposing colors. Eye-tracking studies, as such, used various

types of stimuli to capture the valence and intensity of emotions, including images of human
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faces expressing different emotions, scenes depicting pleasant and unpleasant events, and
animals that are dangerous vs. cute.

Although less evidence is available for the link between the cognitive dimension of moral
conviction and attention compared with the well-documented link between emotional stimuli and
attention, some studies support the idea that moral content may attract attention for reasons
beyond its emotional features. Specifically, in an ERP study where brain activity was measured
during a lexical decision task, Gantman and colleagues (2020) found that both arousal and
valence contributed to P3 amplitudes, a neural marker associated with attentional engagement
and memory (Polich, 2007). Importantly, when each of these factors was modeled
simultaneously with word category (moral vs. non-moral), the moral category still accounted for
unique variance in brain activity beyond the variance explained by arousal or valence.

Extending beyond mechanistic work in psychology and neuroscience, recent research has
increasingly examined moralization at a broader societal level, particularly the moralization of
previously non-moral topics and the growing prevalence of moralized content in public discourse
and on social media. A recent study analyzing more than 20,000 concepts in the Corpus of
Historical American English over the past 150 years and the New York Times annotated corpus
from 1987 to 2007, found that various concepts in the diseases and sciences categories have
become more morally loaded across time (Ramezani et al., 2026). Relatedly, temporal analyses
of social media discourse have found a sharp rise in moralized language from 2013 to 2021
(Puryear et al., 2025). These phenomena have been attributed to many factors. For example, one
group of researchers has proposed a MAD model, which states that the accelerated spread of
moralized content is supported by group-identity-based motivation, greater attention captured by

moralized content, as well as the design of social-media platforms (Brady, Crockett, et al., 2020).
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Empirically, in an attentional blink task, moral and emotional words were recognized more
successfully than neutral words under limited attention. Real-world tweets containing moral and
emotional content that showed higher attention-capture ability in the lab were associated with
more retweets (Brady, Gantman, et al., 2020).

While information that is highly moralized can draw more attention, information that is
both highly moralized and incongruent with one’s beliefs can potentially elicit unique attentional
patterns and psychological processes. Research has shown that information that does not align
with a person’s political beliefs can sometimes make them feel threatened and anxious, and
attract attention (Marcus & MacKuen, 1993). People are also slower in responding to
information that opposes their beliefs (Lodge & Taber, 2005; Redlawsk, 2002). These findings
are consistent with the broader literature on negativity bias (Baumeister et al., 2001; Rozin &
Royzman, 2001), which holds that organisms tend to give greater priority to negative events,
objects, and personal traits. For instance, one study by Fiske (1980) found that information about
a person received greater attention (looking time) when it was negative and extreme. Moreover, a
model that incorporates both information negativity and extremity accounted for likability
ratings better than models that included only one of these factors. Zooming in to the belief and
attitude domain, research has shown a “disconfirmation bias” (Edwards & Smith, 1996; Lord et
al., 1979), that information that “disconfirms” an individual’s prior opinion receives more critical
evaluation and scrutiny, and this bias is more pronounced when people report stronger feelings
toward the issue. In a more recent study, researchers found that thinking processes regarding
information incongruent with prior political convictions are more complex and voluminous, and
include more rationales (Erisen et al., 2018). Given that moralized attitudes are also experienced

with heightened emotions, great personal significance, and perceived objectivity, it is reasonable
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to suspect that when an opposing attitude is strongly moralized, it may draw more attention and
caution during decision-making. Therefore, this chapter also examined moral misalignment,
defined as the extent to which a belief-incongruent position is moralized. Specifically, its impact
on response time and dwell count was tested, and the drift diffusion model (DDM) was used to
characterize its more fine-grained impact on decision dynamics, particularly decision caution.
Drift diffusion models (DDM) assume that during a binary decision, stochastic evidence
to choose one response (compared to the other) is accumulated over time and the decision is
made when the integrated evidence reaches a decision boundary (Krajbich et al., 2010, 2012;
Ratcliff, 1978; Ratcliff & McKoon, 2008). There are a few key parameters in a DDM. First, the
drift rate v refers to the quality or strength of evidence accumulation. A higher drift rate toward
one option usually means easier discrimination between the two options, better evidence quality
of information extracted from the stimuli, and is often associated with faster responses. Second,
boundary separation (@) is the amount of evidence a decision-maker needs to reach a decision.
Greater boundary separation usually entails more caution and slower response time. If drift rate
specifies how quickly and in which direction evidence accumulates, and boundary separation
specifies how far the accumulation must travel before a decision is reached, then a complete
description of the accumulation process also requires specifying where that process begins. This
is captured by the starting point parameter (z), which indicates the initial position of evidence
accumulation between the two decision boundaries. When the starting point is centered, the
decision-maker starts unbiased between the two options, whereas when it is closer to one
boundary, less evidence is needed to choose that response. In addition to the parameters that
describe the evidence accumulation process, the non-decision time (7%,) denotes the time during

the decision not spent accumulating evidence. This process can include visual encoding, stimulus
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preprocessing, and motor latency. Non-decision time is important to model, as some prompts can
take longer to understand and encode than others, and should not be modeled as slower evidence
accumulation or greater boundary separation.

While more often applied in consumers’ choices, DDM has been applied to investigate
moral decisions. For example, Andrejevi¢ and colleagues (2022) found that when making moral
judgments of others’ behaviors, negatively valanced actions were associated with slower
judgments, smaller absolute drift rates, and a biased starting point away from them. Relatedly,
researchers have extended the DDM to allow momentary visual attention to modulate drift rate
(Krajbich et al., 2010, 2012) and formalize it as the attentional drift diffusion model (aDDM).
Although somewhat scarce, some research suggests that incorporating gaze direction into the
standard DDM can improve predictions of moral decisions (Pdrnamets et al., 2014). In the
current study, rather than modeling the modulating effect of moment-to-moment visual attention
on evidence accumulation, trial-level gaze bias was used as a predictor of drift rate. This
approach was chosen because the primary goal was to test whether visual attention is associated
with the direction and strength of evidence accumulation, rather than to estimate the precise
temporal dynamics of fixation-contingent evidence accumulation.

Taken together, previous research suggests that moral convictions are often experienced
as strongly emotional, moral and emotional content captures attention, and visual attention can
both reflect and guide psychological processes during moral decisions. However, it remains less
well understood how moral conviction affects moment-to-moment allocation of visual attention
during socio-politically and behaviorally relevant decisions. The present study tested whether
sociopolitical issues held with stronger moral conviction would also attract greater attention and

more early attention. Specifically, it was hypothesized that higher moral conviction about a
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sociopolitical issue predicts a higher dwell proportion to that sociopolitical issue, as well as a
higher probability of the first fixation. It also examined whether moral misalignment, the extent
to which a belief-incongruent position is moralized, induced more caution during decisions. It
was predicted that greater moral misalignment is associated with slower decisions, greater

boundary separation, and more dwell accounts.

Methods
Participants
Participants were a subset of the participants who completed the fMRI study in Chapter 2. Eye-
tracking data were successfully collected for 33 of them (16 females, 16 males, 1 non-binary; age

range: 18 —48 years; Myge = 22.70, SDuge = 5.39).

Procedures

Procedures were described in the Chapter 2 Methods/Procedures section. Prior to the start of the
decision-making task, participants completed a 9-point calibration followed by validation
implemented in the EyeLink 1000 Plus Eye Tracker. Calibration and validation were repeated
until acceptable accuracy was achieved. If acceptable accuracy could not be obtained within the
time window that allowed the scanning session to finish on schedule, the task proceeded without
eye-movement recording. All participants had normal or corrected-to-normal vision (using MRI-

compatible corrective lenses when necessary).

Data Preparation

For the main analyses, AOIs were defined by splitting the screen into halves by the vertical
midline. In each trial, one option (including the issue name and an image depicting protesters for
or against the issue) was presented on the left half of the screen, and the other option was

presented on the right half of the screen. Dwell time on either half was used as a proxy for
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attention and engagement with each issue. For robustness analyses, rectangular AOIs were
defined for the text and image associated with each issue using fixed screen coordinates. The left
AOI was defined as x = 70-610, y = 85-628, and the right text AOI was defined as x = 670-1210,
y = 85-628. These AOIs include less empty space than the left and right halves of the screen.
Trials where the total dwell time or the total fixation time was shorter than 300ms were excluded
from the analyses.

In the current design, participants rated their support for each sociopolitical issue
presented in the decision-making task on a 7-point scale, ranging from strongly oppose to
strongly support, with the mid-point being neutrality. Participants also rated their moral
conviction about each issue on a 1-5 scale. These two ratings were combined to create the moral
misalignment variable. For issues that participants opposed, indicated by ratings of strongly
oppose, oppose, or slightly oppose, moral misalignment was computed by the moral conviction
rating multiplied by 1. For issues that participants supported, indicated by ratings of strongly
support, support, or slightly support, moral misalignment was calculated as moral conviction
rating multiplied by -1. For neural support issues, moral misalignment was coded as 0. For each
trial, trial-level moral misalignment was defined as the maximum moral misalignment score
across the two issues. In some sense, trial-level moral misalignment is analogous to a form of
negativity salience, but more specifically captures the moralization of an opposed position rather
than negative valence in general. In other words, high trial-level moral misalignment indicated
that at least one issue in the decision was strongly moralized and opposed by the participant.
Low trial-level moral misalignment suggested that neither issue was strongly morally opposed,
although the trial could still include an issue that the participant strongly moralized and

supported.
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Data analyses

Analyses answered two series of questions. The first series concerns how moral conviction
influences attention during sociopolitical decision-making. Specifically, trial-level analyses were
carried out to address whether an option gets a larger share of attention or is more likely to
capture early attention than its competitor when the decision-maker has a higher moral
conviction in it. Complementary option-level analyses were employed to further examine
whether higher moral conviction on an option attracts more absolute attention. In such option-
level analyses, each trial contributed two observations, one for each issue presented. The second
series focused on moral misalignment and asked whether the more an individual moralizes an
opposing attitude, the more likely they are to be slower, more engaged, and cautious in making
decisions.

To answer the question of how attention was divided between the two options within a
decision, particularly how moral conviction affects the attention allocation while controlling for
attitude strength, a mixed effects linear regression model with relative dwell time proportion as
the dependent variable was fitted. For each trial, the dwell proportion for a given option was
calculated by dividing the dwell time on that option by the sum of dwell times on the two options
presented in that trial. The relative dwell proportion for the option on the left (dwell proportion
left — dwell proportion right) was included as the dependent variable. The choice of the left
option is arbitrary, and the main effect of interest is the relative characteristics between the two
options. This relative dwell proportion was chosen as the primary outcome variable because the
task is comparative in nature, and attention to one issue is inherently constrained by attention to

the other one. Using proportion as the outcome variable also controls for total viewing time
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differences across trials. Raw dwell time can partly reflect longer overall deliberation on a trial,
making it a less precise index of relative attention to one issue vs. the other. Fixed effects
included relative moral conviction (moral conviction left — moral conviction right), relative
attitude strength (left - right), and the interaction between them. Attitude strength was
operationalized by folding on the midpoint of the 7-point support rating scale, which originally
ranged from strongly oppose to strongly support. This transformation led to a 0-to-3 scale, where
higher values indicated stronger support or stronger opposition to the protesters’ position in a
given trial, and lower values indicated weaker attitudes. Since attitude strength reflects the
intensity but not the direction of an attitude, it was unaffected by whether the protesters
supported or opposed the issue. Support ratings were adjusted to the protesters’ position. In trials
with a thumbs-up icon (protesters supported the issues), support ratings were left unchanged,
whereas in trials with a thumbs-down icon (protesters opposed the issues), they were multiplied
by -1. This procedure ensured that the support ratings always reflected support for the protesters’
position, although it did not affect the final attitude strength score. Main effects of whether the
left option was chosen, which side of the screen that option was presented, and familiarity level
with the option were also included as fixed effects. Random intercepts of participants were
modeled. As expected and consistent with previous literature, there was a moderate correlation
between moral conviction and attitude strength [ (6936) = 0.49, p <.001]. To address potential
multicollinearity, both moral conviction and attitude strength were mean-centered and
standardized from the raw measures. In order to maintain as much data as possible in the
analyses, and none of the demographic variables were predicted to systematically affect relative

dwell proportion, the main model did not include any demographic covariates. Robustness check
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analyses, including participants’ age, education, gender, party alignment, political engagement,
and income as covariates, were conducted.

A mixed-effects logistic regression model was fitted to examine whether high moral
conviction about an issue draws initial attention to it, particularly after controlling for attitude
strength. The dependent variable was whether the first fixation was within the AOI of the left
issue. Fixed and random effects were the same as those used in the abovementioned model,
where relative dwell time proportion was the dependent variable.

For moral misalignment analyses, two mixed-effects linear regressions were conducted.
Response time and total dwell count were included as the dependent variables in the two models,
respectively. Support difference, moral conviction difference, trial-level moral misalignment,
and the interactions between support difference and moral conviction difference, and between
support difference and trial-level moral misalignment were the main independent variables of
interest. Main effects of protest view and the sum of familiarity of the two issues in one trial
were also included. Participant was modeled with random intercepts.

To characterize latent decision dynamics, a hierarchical attention drift diffusion model
(DDM) was fit in Python using the Assm package. A trial-level dataset constructed for diffusion
modeling was used, with responses coded as -1 and 1. Participant- level variability was
accounted for using random intercepts. An outlier component was included in the model
(p_outlier = 0.05) to account for trials that are unlikely to have been generated through the
standard diffusion process. Posterior estimation was conducted using the NumPyro
implementation of the No-U-Turn Sampler with four chains, 2,000 tuning iterations, and 4,000
posterior draws. The model estimated two core parameters at the participant level (indexed by )

and the trial level (indexed by i): Drift rate v; ; and boundary separation a; ;. Drift rate was
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modeled as a function of support difference, moral difference, their interaction, and gaze bias
proportion. This specification tested two main hypotheses: 1) whether the rate of evidence
accumulation was shaped by relative support for the two options; 2) whether relative moral
conviction amplifies relative support’s effect on drift rate; 3) whether the degree to which visual
attention favored one side over the other increases drift rate. Boundary separation was modeled
as a function of moral misalignment and maximum moral salience, allowing the model to test 1)
whether response caution increases as the extent to which an individual moralizes an attitude that
conflicts with their beliefs increases 2) whether response caution increases as the overall moral
conviction (operationalized by the maximum moral conviction of the two issues) of a decision
increases. Non-decision time was estimated from the data, with participant-specific random

intercepts included to account for individual differences in non-decision time.

vy = ((,U) + ﬁl(v)SupportDifo + ﬂév)MoralDiffij

+B” (SupportDif f;; x MoralDif f;;) + ﬁiv)GazeBiasPropij + u(()’;.)
log(a;;) = B + ,Bl(a)MoralMisalignmentij + ﬁz(a)MaxMoralij + u(()';)
Results

From the model where the relative dwell proportion was the dependent variable, significant main
effects of relative moral conviction [B = 0.018, 95% CI (0.005, 0.031), p =.008; Figure 3.1] and
relative attitude strength [B = 0.024, 95% CI (0.011, 0.038), p <.001] were found. This suggests
that both moral conviction and attitude strength increased dwell proportion, even when
controlling for each other. Relative dwell proportion was significantly higher on the chosen
option [B = 0.119, 95% CI (0.097, 0.141), p < .001], while it was significantly lower on the
option that was rated higher in familiarity [B = -0.013, 95% CI (-0.025, -0.0002), p =.046]. The

interaction between relative moral conviction and relative attitude strength was not significant,
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indicating no evidence that moral conviction and attitude strength reinforce each other’s effect

on dwell proportion.
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Figure 3.1: Fixed-effect coefficient plot from the model predicting the relative left dwell time
proportion with 95% confidence intervals.

on first fixation showed no significant main effects of moral conviction, attitude intensity,
familiarity, or whether the option was chosen. There was a significant intercept, suggesting that
participants tended to first fixate on the left option when the differences in moral conviction,
attitude intensity, or familiarity between the two options were at their mean levels and when the
left choice was not chosen. In other words, conditional on these variables, the model predicted
about an 83% probability that people would first fixate on the left choice, indicating a strong left-
side bias for first fixation.

As expected, the mixed-effects linear model predicting response time revealed a
significant positive main effect of trial-level moral misalignment (B = 83.857, 95% CI [62.704,
105.01], p <.001) that participants slowed down when they encountered an opposing attitude
they moralized to a greater extent. Meanwhile, results showed significant negative main effects

of familiarity (B =-66.47, 95% CI [-88.979, -43.962], p <.001), moral difference ( = -37.329,
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95% CI [-57.266, -17.392], p <.001) and support difference (f =-120.93, 95% CI [-141.578, -
100.282], p <.001), that participants responded faster on trials involving more familiar issues,
when there was a larger difference in the perceived moral significance of the chosen vs. the
unchosen issue, and when the chosen issue was supported to a greater extent than the unchosen
issue. Whether the protesters supported or opposed the issues also had a significant impact on
response time (f =-300.051, 95% CI [-338.326, -261.776], p < .001). The interaction between
moral difference and support difference was not significant (B =-11.968, 95% CI [-32.47,
8.534], p = 0.253). indicating that the moral advantage of the chosen option and the support
advantage of the chosen option each contributed to faster responses, but they did so additively
rather than synergistically in this model.

The mixed-effects linear model testing total dwell count showed significant positive main
effects of moral misalignment (B = 0.048, 95% CI1[0.017, 0.08], p = .003; Figure 3.2) that when
a decision involves at least one opposing attitude, the decision-maker moralizes to a greater
extent, the more times they dwell on that decision, suggesting potential for more engagement and
scrutiny. Support difference (f =-0.128, 95% CI [-0.159, -0.098], p <.001) and moral difference
(B=-0.05, 95% CI [-0.08, -0.02], p < 0.001) were associated with fewer dwells. Participants
made more dwells when the protesters supported the issue in question (thumbs-up) than when
they opposed it (thumbs-down) (B =-0.106, 95% CI [-0.163, -0.049], p <.001). The interaction
between support difference and moral difference was significant and negative (B = -0.034, 95%
CI [-0.065, -0.003], p = .029), indicating that the dwell-reducing effect of support difference

becomes stronger when the chosen option also holds a larger moral relevance advantage.
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Figure 3.2: Effects of support difference, moral difference and moral misalignment on total dwell
count in a trial.

showed R = 1 and high effective sample sizes, indicating reliable model estimation. As shown in
Table 3.1, support difference (chosen - unchosen) showed a positive association with drift rate (§
=0.75, SE =0.02, 95% CI [0.72, 0.79]), indicating that greater differences in support between
options were associated with faster evidence accumulation toward the preferred choice. Gaze
bias proportion also positively predicted drift rate (B = 0.10, SE = 0.03, 95% CI [0.05, 0.16]),
suggesting that increased visual allocation toward an option facilitated evidence accumulation
toward that decision. Although this effect was expected, it provides a useful internal consistency
check that the model captures the contribution of attentional allocation to the choice process.
Neither moral conviction difference (chosen - unchosen) nor its interaction with support
difference was reliably associated with drift rate. Thus, the current results do not support the

possibility that greater moral conviction for the chosen option increased drift rate toward that
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option. Nor do they suggest that the effect of support difference on evidence accumulation
reliably varied as a function of moral conviction difference. Moral misalignment showed a
reliable positive association in predicting boundary separation (f = 0.079, SE = 0.008, 95% HDI
[0.063, 0.094]), indicating that decisions were taken more cautiously when the trial included a
more strongly morally opposed issue. In other words, greater moral misalignment was
associated with greater caution in responses.

Table 3.1: Drift diffusion model estimates for support difference, moral misalignment, and gaze

bias. The table summarizes key fixed effects from the DDM and the decision parameters
associated with them.

Term Parameter B 95% HDI Sig.
Moral Misalignment g:;;i?gn 0.079  [0.063,0.094] ***
Gaze Bias Proportion Drift Rate 0.104 [0.051,0.159]  ***
Moral Difference Drift Rate -0.003 [-0.035,0.028] n.s.
Support Difference Drift Rate 0.754  [0.716,0.791]  ***
Support Difference X Moral Difference Drift Rate 0.021 [-0.015,0.056] n.s.

To visualize these effects, simulated drift trajectories based on the model estimates are
shown in Figure 3.3. The simulation illustrates how a greater support difference increases the
rate of evidence accumulation, whereas a greater moral misalignment increases decision
thresholds, leading to slower commitment to a choice. Together, these findings suggest that
preference strength primarily influenced the speed of evidence accumulation, whereas the

moralization of an opposing attitude primarily influenced decision caution.
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Figure 3.3: Illustrative DDM trajectories showing separate effects on drift rate (v) and boundary
separation (a).

Discussion
Moral conviction is a double-edged sword. It attracts attention and supports activism but can also
fuel polarization and dogmatism. This study moves beyond the behavioral impact of moral
conviction and examines its role in attention allocation and decision-making mechanisms in
sociopolitical contexts. Results suggest that both higher relative moral conviction and higher
relative attitude intensity of an option in a decision are associated with a greater relative dwell
proportion, indicating that both the congruency strength of an attitude and the extent to which the
attitude is moralized attract more attention during decision-making. This chapter also examined
the impact of moral misalignment on decision dynamics and found that it is associated with
slower responses and greater caution during decision-making. Together, these results offer a

coherent picture of the attentional dynamics associated with moral conviction. This work
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complements existing work on moral conviction, which has primarily focused on downstream
outcomes, by offering a more proximal cognitive understanding of how morally charged
information attracts attention and affects caution during sociopolitical decisions.

While previous research and results presented in Chapter 2 support that greater overall
moral conviction (operationalized by the maximum moral conviction of the two issues in a
decision) is associated with faster responses, current results show that greater trial-level moral
misalignment (operationalized as the maximum signed moral conviction across the two options,
with moral conviction coded as positive for opposed issues and negative for supported issues) is
associated with slower responses. In other words, higher moral conviction for a stance that
conflicts with an individual’s own position is associated with slower decisions. Moreover, moral
misalignment is associated with higher total dwell counts in that trial, suggesting greater
engagement and potentially more critical evaluation, consistent with previous research showing
the general effect of negativity and negative valence (Fiske, 1980; Rozin & Royzman, 2001).
DDM results further illustrated that greater moral misalignment may lead to larger boundary
separation, demonstrating that when making decisions about a topic that goes against one’s
moral conviction, people may require more evidence to decide and become more cautious
(Ratcliff & McKoon, 2008). Larger boundary separation often results in fewer errors (Forstmann
et al., 2016). While in the current design, there are no objectively correct choices, one way to test
this is to investigate whether individuals’ choices are more likely to be consistent with their prior
attitudes when the moral misalignment of a trial is larger. Together, to the author’s knowledge,
the current study is the first to systematically examine the effects of intense moralization of an

incongruent attitude on sociopolitical decisions and makes a novel contribution to establishing
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that the negative moralization, or moralization of a stance that one opposes, may have some
unique effect on decision-making processes.

Meanwhile, little evidence supports the hypothesis that higher moral conviction attracts
first fixation. This is potentially due to the complexity of the current stimuli and task structure.
Despite that, there is evidence suggesting that emotion intensity may lead to early attention. First
fixation is also influenced by many other factors, such as reading direction and bottom-up
salience. As shown in the current results, people predominantly fixated on the left half of the
screen first, which is consistent with the fact that the issue text was the major source of
information and the participants were English readers who read from left to right.

Beyond situational factors, individual differences in moral attentiveness exist, suggesting
that people differ in the extent to which they chronically perceive and consider the moral aspects
of their experiences (Reynolds, 2008). Higher moral attentiveness has been associated with
overrepresenting the moral aspects of experience, greater moral awareness, and morally good
behaviors. Future research with greater statistical power should examine how this individual
difference interacts with specific decision behaviors and attentional patterns in contexts
involving moralized topics, thereby providing a fuller understanding of how situational and trait-

level factors affect sociopolitical decisions.
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CHAPTER 4
MORAL CONVICTION AFFECTS FACTUAL JUDGMENTS AND

METACOGNITIVE ABILITIES

Emerging work suggests that general metacognitive abilities are associated with
socio-politically consequential behaviors, while little is known about how
metacognition operates in moralized vs. non-moral contexts. This chapter extends
research on metacognition into consequential socio-political domains by
introducing a novel semantic knowledge task that assesses metacognitive
sensitivity across different levels of moral conviction. The results showed that
participants’ confidence ratings were higher for high-moral-conviction items,
even though their accuracy in first-order factual judgments for such items was
lower, indicating reduced confidence-accuracy coupling as moral conviction
increased. In addition, participants were more likely to judge answers aligned
with their prior views as correct, and this fact-view consistency effect was more
pronounced for highly moralized content. Further analyses showed that higher
moral conviction generally increased confidence but did not create a
corresponding metacognitive advantage to metacognition when the correct answer
aligned with participants’ prior views. Instead, metacognitive sensitivity was
especially reduced when correct answers conflicted with participants’ highly
moralized attitudes. In summary, these findings provide direct evidence that moral
conviction is not only about attitudes or behavior but also shapes the second-order
evaluations of one’s own judgments, identifying one pathway through which

moralized beliefs may distort engagement with factual information.
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Introduction
People not only disagree about values, but also about empirical claims and preferences. Factual
disagreement can sustain polarization because it blocks shared evidence and the common ground
for compromises. Researchers on political polarization have proposed the concept of factual
belief polarization (in addition to ideological and affective polarization) to describe partisan
divides in perceptions of reality (Lee et al., 2021; Rekker, 2022). For instance, during the
COVID-19 pandemic, Republicans and Democrats held different beliefs about the effectiveness
of social distancing and the future severity of the pandemic (Allcott et al., 2020); they also differ
in beliefs about whether climate change is happening, whether it is human-caused, and how
serious it is (Dunlap et al., 2016). Outside of the political domain, disagreement about facts can
emerge in many contexts, regardless of whether the underlying scientific evidence is relatively
clear or genuinely mixed. From a nationally representative sample of 1,134 U.S. adults,
Hamilton (2022) found that although relatively a small portion of people (ranging from 9-12%)
believed in conspiracies such as NASA astronauts did not really land on the Moon, for scientific
statements that exist scientific consensuses, such as vaccines have mostly been a benefit to
human health, the agreement ranged from 58 to 83 percent, showing non trivial disagreements or

unsureness in these scientific consensuses.

Motivated reasoning and confirmation bias

Why do people disagree on facts? One possibility is that they are exposed to different evidence,
especially when relevant evidence is mixed, uncertain, or has changed over time. Regardless of
the reasons why individuals are exposed to different evidence, such exposure may naturally lead
to different conclusions. For example, people may have different opinions on whether reading or

watching videos is better for learning and memory recall because conclusions are contingent on
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specific contexts and conditions. While some evidence has shown that reading a transcript of a
broadcast media news story leads to higher levels of memory for news content (Mesbah, 2005),
other research has demonstrated that middle-school students who watched a TV science series
had better word knowledge and information recall compared to those who learned the materials
by reading the textbook for language acquisition purposes (Neuman & Koskinen, 1992).
However, factual disagreement can persist even when people encounter similar information. One
study showed that individuals with different prior beliefs can update their beliefs in opposite
directions after evaluating the same evidence (Said et al., 2021). This suggests that
disagreements stem not only from evidence itself, but also from internal psychological processes
that integrate existing beliefs. Motivated reasoning is an obvious candidate mechanism, which
states that people are motivated to believe what they want to believe (e.g., Kunda, 1990). Such
motivation can affect both the selection and evaluation of information. It may influence how
people recruit information, or what evidence is given consideration, as well as how they interpret
and evaluate information. As a result, people with different goals or trying to preserve different
prior beliefs may interpret the same information differently and come to different conclusions
(Epley & Gilovich, 2016).

Various motives may drive motivated reasoning. For example, social goals such as fitting
in with one’s social group and maintaining social acceptance are important (Spears, 2021). To
achieve these goals, people become more likely to think alike others around them, such as
friends, family members, and colleagues. At a broader level, social norms and cultural
expectations can fuel motivated reasoning by defining what conclusions are expected,
appropriate, and desirable. Therefore, when people know that these conclusions are normative in

their community, they may be motivated to interpret evidence in ways that favor or are consistent

73



with those conclusions (Golman, 2023; Kahan, 2013). Emotion regulation has been proposed as
another reason for engaging in motivated reasoning (Thibodeau et al., 2015; Westen et al., 2006).
In many cases, individuals prefer the beliefs that make them feel good and reduce negative
feelings such as threat and anxiety (but see Thaler, 2026).

While motivated reasoning is a more active process during which people form or
maintain beliefs based on a desired outcome rather than objective evidence, confirmation bias is
a more passive process when people look for and interpret information that is consistent with
their existing beliefs (Kunda, 1990; Nickerson, 1998). Confirmation bias has been found in many
domains, including politics, health, and consumer behaviors (Knobloch-Westerwick et al., 2020;
Meppelink et al., 2019; Yin et al., 2016). Interestingly, even in a perceptual task where
participants made choices. When deciding which of the two circles contained more dots,
participants spent more time reexamining the option they had initially chosen when given the
opportunity to revise their decision. This biased sampling of information was associated with a
higher likelihood of sticking with their original choice, even when that choice was incorrect
(Kaanders et al., 2022). Taken as a whole, research on motivated reasoning and confirmation
bias suggests that belief formation is not a purely evidence-driven process. Even when engaging
with factual claims, people do so through the lens of their existing prior beliefs, shaped by many

factors including their group memberships, cultural background, and self-identities.

Moral conviction as a force for motivated reasoning

Among the many factors that affect belief formation and drive motivated reasoning, morality
plays a particularly important role. Moral rules and convictions are fundamental to the
functioning of societies, as they define what is considered appropriate and what is prohibited. At

the same time, moral beliefs are central to individuals’ identities and social signaling (Aquino &
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Reed, 2002; Westra, 2021). Because they are often experienced as objectively true and unlikely
to be influenced by peers or authorities (Skitka et al., 2015), it is not surprising that they can also
serve as fuel for the amplification of motivated reasoning.

For example, in a study by Cusimano and Lombrozo (2021), participants were presented
with vignettes in which objective evidence supported morally unfavorable beliefs (e.g., that a
friend is guilty) and asked what would be the most accurate to believe based on an impartial
evaluation of the evidence, versus what the protagonist in the situation ought to believe. Results
showed that people’s ought estimates favored the morally acceptable conclusion (e.g., that the
friend is not guilty) more strongly than did their judgments of what is most accurate. In the same
paper, follow-up studies further demonstrated that when people had a moral reason to be
optimistic, they perceived optimistic (morally desirable) beliefs as more permissible and
justified, and judged evidence-based (but morally undesirable) beliefs as less permissible and
justified. In line with this finding, researchers have found support for the alignment between
factual beliefs about the consequences of acts and evaluations of the act’s inherent morality.
Specifically, the more an act was judged as inherently immoral, the less likely it was seen to
produce beneficial consequences and the more likely it was to induce harm. Importantly, this
association between factual judgment and moral evaluation was stronger when the content had
higher moral conviction (Liu & Ditto, 2013), suggesting that moral conviction may intensify
motivated thinking (see Ditto et al., 2009).

While such an uncompromising and blinding nature of moral conviction can be a source of
motivation for achieving greater good in some contexts, such impact can be problematic as it can
also lead to rejection of science and opposition to technology that can improve health and well-

being (for review see (Kovacheff et al., 2018).
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Metacognition and Moral Conviction
If moral conviction amplifies motivated reasoning, then it is also possible that it not only affects
first-order beliefs and factual judgments, but also second-order evaluation of those judgments,
that is, metacognition. Researchers have defined metacognition as the ability to accurately
evaluate one’s own knowledge and judgments, which allows individuals to represent, monitor,
and adjust their own cognitive processes. This ability is crucial in education, mental well-being,
and social life (Stanton et al., 2021; Carcione et al., 2019; Pescetelli et al., 2016). Metacognition
has been examined using many different methods; one common approach is to ask people to
answer 2-alternative forced-choice questions with a factually correct answer and to rate their
confidence in each judgment. Depending on the nature of these questions, metacognition can be
assessed across different cognitive domains, including perception, episodic memory, semantic
knowledge, and social beliefs (Mazancieux et al., 2023; Rouault et al., 2018; Dobbs et al., 2023).
In these tasks, the feature of interest is not the performance itself or how accurately people
answer the questions. Instead, the primary measure is metacognitive sensitivity (meta-d’) and
metacognitive efficiency (meta-e), which reflect how closely confidence judgments correspond
to actual accuracy. Meta-d’ is influenced by task performance, making comparisons most
appropriate when performance levels are similar. By contrast, meta-e is designed to adjust for
task performance and is less dependent on first-level performance (Fleming & Lau, 2014;
Guggenmos, 2021). Higher values on these indices mean that when individuals feel confident
that they are correct, they are indeed more likely to be correct, and when they believe they
responded incorrectly, they are more likely to have answered incorrectly.

A body of research has viewed metacognitive abilities as an individual trait and linked

them to behaviors related to moral convictions. For example, people with lower metacognitive
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ability are more susceptible to polarization, the tendency for individuals to update their prior
beliefs in opposing directions after considering the same evidence (Said et al., 2021). At the
same time, poor metacognitive sensitivity has been linked to radical beliefs, dogmatic opinions,
and consistently adhering to only one moral principle (either utilitarianism or deontology)
(Osorio T. & Reyes M., 2025; Rollwage et al., 2018; Yoder & Decety, 2022; Zmigrod et al.,
2020). In the case of the EU refugee crisis, political extremists show greater certainty in their
judgment about their knowledge of the crisis, independent of their actual knowledge, compared
to politically moderate individuals (Van Prooijen et al., 2018). Taken together, these studies
provide substantial evidence connecting poor metacognition to various sociopolitical tendencies.
Notably, these studies rely on an unstated assumption that metacognitive sensitivity is a
relatively stable individual characteristic that can affect a range of other cognitive and affective
processes. This assumption is important because the conclusions of these studies would be
difficult to sustain if metacognitive ability varied drastically and showed little correlation across
contexts. Previous work on metacognition has found some evidence in support of this domain-
generality of metacognition. To be specific, perceptual metacognitive abilities are correlated
across sensory modules (e.g. Samaha & Postle, 2017; for review see Rouault et al., 2018).
Outside of the sensory modules, mixed evidence has been reported regarding correlations
between pairs of metacognitive efficiency in the episodic memory, visual perception, and
executive function domains (Mazancieux et al., 2020). These results suggest that the extent to
which confidence tracks performance across various types of tasks does, at least to some extent,
rely on domain-general processes. While metacognition exhibits domain-general properties, this

does not preclude variation in individuals’ metacognitive performance in different contexts.
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Neuroscience research has identified domain-specific impairments in metacognitive
efficiency following lesions or transcranial magnetic stimulation (TMS). For instance, double
dissociation has been observed for perceptual and memory metacognition following lesions to or
suppression of, the frontopolar cortex and precuneus (Fleming et al., 2014; Ye et al., 2018). In
the education literature, it has also been found that many stimulus-level factors can affect how
well students monitor and control their own thinking. Specifically, both high familiarity and high
levels of interest can lead to overconfidence and inflated feelings of knowing (Metcalfe et al.,
1993; Senko et al., 2022). Processing fluency, or the ease of mental processing, can also
influence students’ understanding of how much they have learned (Finn & Tauber, 2015). These
results all point to the implication that characteristics of the content individuals engage with can
affect metacognition. Therefore, although it remains underexplored whether metacognitive
sensitivity is affected by the extent to which an individual moralizes particular content, existing
research suggests that such an effect is theoretically plausible.

A further question is whether such an effect is not only plausible but also theoretically
likely. Some insight can be drawn from research linking metacognition to a variety of
sociopolitical behaviors. For instance, meta-knowledge about climate change, or how much
people think they know about the subject, can explain their beliefs more than their actual
knowledge about climate change (Fischer & Said, 2021). Some research has also examined
partisan differences in first-order false news discernment and metacognitive awareness (Dobbs et
al., 2023). A more direct clue from prior research is that engaging in moral discourse about a
controversial issue seems to boost people’s confidence in both moral beliefs and factual
judgments, even when those judgments are false (Heinzelmann et al., 2021). Together, as

discussed by Fischer & Fleming, (2024), metacognition is very important in politically contested
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domains, where many topics are morally charged, and yet there is limited direct evidence on
whether metacognition is poorer when individuals engage with high moral conviction content.
The current study focuses on how moral conviction affects people’s factual judgments, their
confidence in those judgments, and their metacognitive ability, indexed by confidence-accuracy
coupling. To do so, content is selected to vary in moral conviction. Individuals’ accuracy in
factual judgment and their metacognitive evaluation of those judgments are measured and
compared across levels of moral conviction. Prior work has often emphasized either individual
differences in metacognitive ability or variation across cognitive domains (e.g., perceptual and
memory domains). The present study not only addresses the research gap by testing whether a
content attribute within a single domain — moral conviction in factual (semantic knowledge)
judgments — systematically affects metacognition but also extends the study of metacognition
into the moral domain. More broadly, metacognition in the perceptual and memory domain was
also measured, and exploratory analyses testing the correlation of metacognitive efficiency
across domains (perceptual, memory, high moral conviction semantic knowledge, and low moral
conviction semantic knowledge) were conducted. Results speak to ongoing debates about

domain-general vs. domain-specific properties of metacognition.

Current Study

The current study tests two sets of hypotheses. The first set concerns the first-level performance,
examining the effects of fact-view consistency and moral conviction on the accuracy of factual
judgment. It is predicted that fact-view consistency leads to higher accuracy, reflecting motivated
reasoning. Specifically, regardless of whether the correct answer is consistent with a participant’s
prior stance, they will be more likely to choose the consistent option as the correct answer.

Therefore, when the correct answer favors the participant’s prior stance, they will have a higher
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accuracy in factual judgments, whereas when the correct answer favors the opposite side of the
participant’s stance, they will show a lower accuracy. The second set focuses on metacognitive
abilities. First, fact-view consistency is hypothesized to inflate metacognition. Under motivated
reasoning, participants are expected to report higher confidence when they choose a belief-
consistent option (the option aligned with their prior stance) than when selecting a belief-
inconsistent option. When the correct answer is belief-consistent, this confidence advantage
would improve confidence-accuracy coupling (i.e., confidence more strongly differentiates
correct from incorrect responses). In contrast, when the correct answer is inconsistent with the
participant’s prior stance, the same confidence advantage for belief-consistent responding would
impair confidence-accuracy coupling, because high confidence would more often be associated
with incorrect, belief-consistent responses. Second, two distinctive (but not mutually exclusive)
hypotheses about how moral conviction affects metacognition are proposed. Hypothesis 1
predicts that moral conviction broadly disrupts metacognitive abilities and that the confidence-
accuracy coupling is reduced for high-moral-conviction topics. Hypothesis 2 predicts a
moderating effect: moral conviction amplifies the effect of fact-view consistency on
metacognition (i.e., fact-view consistency would benefit confidence-accuracy coupling more for
higher-moral-conviction topics). Importantly, these hypotheses are not mutually exclusive, that
moral conviction could reduce metacognitive ability overall while also amplifying the effect of
fact-view consistency.

Methods
Participants
Participants (N = 140; 69 females, 71 males; Age range: 21 —80 years; Myge = 42.7, SDgge = 13.1)

were recruited through Prolific and completed the task. All participants’ current country of
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residence was the US, and their party and sex were balanced. All participants were compensated
for completing Part 1 of the study, which collected their demographic information and their
views on various sociopolitical and preferential topics. Participants who rated “not at all
familiar” with topics that correspond to more than half of the questions (> 100 of 200 questions)
in the knowledge task were not invited to Part 2-3, where the knowledge task was administered.
All other participants were invited to Part 2-3 and were compensated an additional $20 for
completing them. Participant completed Part 1 in about 50-60 min. Parts 2 and 3 took about 35-
40 min each. No part of the study procedures or analyses was pre-registered prior to the research

being conducted.

Materials

Six sets of questions were prepared for estimates of participants’ metacognitive efficiency in six
conditions, including a perceptual metacognition task, a memory metacognition task, and a novel
2x2 design knowledge metacognition task: topic (high vs. low moral conviction) x consistency
(correct answer consistent vs. inconsistent with one’s viewpoints).

The Perceptual Metacognition Task was an adapted version of the task developed by
Fleming and Lau (2014). The task was programmed using JSpsych and was run online. In each
trial, participants saw two squares that contained different numbers of dots and determined which
square had more dots. After each decision, participants rated their confidence in their choice on a
6-point scale. The task was self-paced. The difficulty of the task was customized for each
participant during an initial practice phase (trial number = 25) in which, instead of indicating
confidence, each participant received feedback (correct or incorrect) on their judgments. After

this practice phase, participants completed two blocks of 25 trials for the main task.
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The Memory Metacognition Task was an adapted version of the task in Mazancieux and
colleagues (2020), which consisted of 2 blocks of 25 trials. Each block had an encoding phase
followed by a test phase. During encoding, participants viewed 25 unrelated word pairs for 2,500
ms each in random order. Words were sampled from the SUBTLEX-US database according to
the following criteria: nouns with 4-8 letters, 1-2 syllables, frequency between 20 and 100 per
million. In the test phase, one word from the studied pair served as the cue, and the participant
decided which one of the two options had been paired with it. The distractor options were drawn
from the SUBTLEX-US database using the same criteria. After each decision, participants rated
their confidence on a 6-point scale.

The Knowledge Metacognition Task was a novel metacognition task in which participants
made binary choices about factual questions. In the current study, the knowledge task had 4
conditions, resulting from a 2-level moral conviction (high vs. low) x 2-level fact-view
consistency (consistent vs. inconsistent) design. Each condition had 50 questions, yielding a total
of 200 questions in the knowledge task. Specifically, 100 factual binary-choice questions were
created for both high- and low-moral-conviction topics. Each topic had 2, 4, or 6 corresponding
questions. Half of the corresponding questions had the correct answer favoring one side of the
question, and the other half had the correct answer more in line with the other side. For example,
in Panel A in Figure 4.1, the topic is capital punishment, and the correct answer is a, which is not
in favor of capital punishment. The correct answer for the question in Panel B is a, which is more
in favor of capital punishment than b. Panels C and D show examples of low-moral-conviction
questions regarding binge-watching vs. spaced viewing of TV shows. Because the correct
answers are always balanced for both sides of one topic, this design allows all participants to see

50 questions for each of the 4 conditions. All facts in the questions are supported by peer-
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reviewed journals, government reports, or surveys from research centers (e.g., Pew Research). A
full list of high- and low-moral-conviction questions can be found in Appendix C Appendix D.
As in previous tasks, participants indicated their confidence in the correctness of their answers

after each question using a 6-point scale.

A C
How do the costs of life in prison compare Is binge watching better or worse
to the costs of capital punishment, than spaced viewing for recall 4
considering factors such as legal costs and 1 2 3 4 5 weeksp|a(er of episogdes fromaTV 1 2 3 4 5
time in prison? '_I_'T'_| series? l_'_lTﬁ
a. Capital punishment is up to 10x more a. Better.
expensive fhana Ilfetlmg sentence. How confident are you b. Worse. How confident are you
b. Alifetime sentence is up to 10x more 2 5 & ,
expensive than capital punishment. with your judgment? with your judgment?
B D
What is the failure rate for death by Which is better for leaming the
lethal injection from 1890 to 2010? 1 2 3 4 5 e dasecahiaginge 1 2 3 4 5
a. 7.12% f T T i T 1 a. Binge watching of TV show f T T z T 1
b. 15.6% episodes
How confident are you b.  Spaced viewing of TV show How confident are you
with your judgment? episodes with your judgment?

Figure 4.1: Summary of the 2x2 (high/low moral conviction x consistent/inconsistent)
conditions of the novel semantic knowledge metacognition task. A, an example of the
semantic knowledge task (high moral conviction, (in)consistent if participant
opposes(supports) capital punishment), correct answer is option a, not in favor of capital
punishment. B, an example of the semantic knowledge task, (high moral conviction,
(in)consistent if participant supports(opposes) capital punishment), correct answer is option a,
more in favor of capital punishment compared to option b. C, an example of the semantic
knowledge task (low moral conviction, (in)consistent if participant prefers binge watching
(spaced viewing), correct answer is option a, in favor of binge watching. D, an example of the
semantic knowledge task, (low moral conviction, (in)consistent if participant prefers spaced
viewing (binge watching), the correct answer is option b, not in favor of binge watching.

Procedures

The study had three parts. In Part 1, participants completed a series of ratings for all high- and
low-moral-conviction topics that appeared in the knowledge task. For each topic, they rated their
level of support on a 6-point scale (from strongly oppose to strongly support). Responses to this
6-point scale were then categorized as support vs. opposition, and the fact-view consistency of

each question in the knowledge task was calculated. Participants also rated their level of moral
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conviction and familiarity with each topic. Moral conviction for each topic was measured by the
average score of two questions using a 5-point scale: “To what extent is your positionon __ a
reflection of your core moral beliefs and convictions?” and “To what extent is your position on
___connected to your beliefs about fundamental right and wrong?”” (Skitka & Morgan, 2014).
Familiarity with each topic was measured on a 5-point scale (from not at all familiar to very
familiar). After rating all the topics, participants completed the perceptual and memory tasks. In
Part 2, participants completed a random selection of 100 out of 200 questions in the knowledge

task and finished the remaining 100 questions in Part 3.

Data preparation

In the knowledge task, fact-view consistency refers to the alignment between a participant’s prior
stance on a topic and the stance endorsed by the correct answer to the factual question. It was
coded by comparing each participant’s prior support rating on a topic with the direction implied
by each question’s correct answer. The 6-point support scale for each topic was collapsed into a
binary stance: the three “support” options (somewhat/support/strongly support) were labeled
Support, and the three “oppose” options (somewhat/support/strongly oppose) were labeled
Oppose. Each question in the knowledge task was designed to have a correct answer that either
supports the topic or opposes it (e.g., a death penalty question whose correct answer indicates
effectiveness was tagged supports, whereas one indicating ineffectiveness was tagged opposes).
A trial was coded as consistent when a participant’s stance matched the answer direction (e.g.,
when the participant supports the death penalty and a question has a correct answer indicating
effectiveness of the death penalty, Support with supports, or Oppose with opposes) and
inconsistent when they mismatched (Oppose with supports, or Support with opposes). The same

rule applied to all topics. Since, for each topic, half the questions supported the topic and the
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other half opposed it, irrespective of a participant’s prior stance on the topic, exactly half the
questions would have belief-consistent correct answers and half would have belief-inconsistent
answers.

To confirm that the predesignated high moral topics are indeed regarded as high in moral
conviction by the participants, and the low moral conviction topics are regarded as low in moral
conviction, participants’ moral conviction ratings for the high and low moral topics were
compared using a paired t-test. Results showed a significant difference in mean moral conviction
ratings between the high- and low-moral topics (¢ (53.75) = 19.10, p <.001). Figure 4.2 shows
the abbreviated version of the topic content and the mean and standard deviation of moral
conviction on each of the topics. One item in the knowledge task was identified as invalid after
data collection was completed. Both the designated correct and incorrect answers were

erroneous, and this item was excluded from all analyses.
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Movements to reduce sexual harassment and assault
Doing more to end child labor

Abortion rights

The need to reduce worldwide poverty

Racial inequality

Gun control

Equal pay for men and women

Legal protections for workers' rights

Welfare and social support programs

Women in the workforce

Police use of lethal force

lllegal immigration

Gender-affirming care for minors

The death penalty

Legislation to combat climate change
Transgender people's right to change physical characteristics
Torture and enhanced interrogation techniques
Using deadly force in self-defense

Separation of church and state

Reducing wealth inequality

Drug legalization and decriminalization
Increasing large corporations' social responsibility
Censorship of extremist speech
Physician-assisted dying

Homosexuality as innate

U.S. military interventions abroad

Animal research

Reducing the use of the criminal justice system
Homeless people blamed for their own homelessness
Reducing the US's military spending
Privately-run healthcare

Criminality due to circumstances vs. innate disposition
Keeping pets benefits their caregivers
Shoes off in the house

Formal dress codes in the workplace

Driving vs. using public transportation

Remote work vs. in person work

Reading is superior to watching videos

Online dating for long term relationship
Multi-tasking is beneficial

Summer vs. winter weather

Playing video games is beneficial

iOS vs. Android

E-books vs. physical books

Classical music benefits cognition and health
Texting vs. calling

A cold shower vs. a hot shower

Living in an urban area vs. living in a rural area
Showering vs. bathing

Notes should be taken by hand (instead of typing)
Digital vs. vinyl records

Being a night owl vs. an early bird
Drinking coffee vs. tea
Drinking room temperature water vs. chilled water
Eating spicy food
Binge-watching TV series vs. watching over time
Using emojis
Adding sugar and cream to black coffee
Film vs. digital for capturing images and videos
Watching TV shows with subtitles vs. without
Pineapple on pizza
Decaf coffee

Issue

2 3 4 5
Mean Moral Conviction

Mean
Moral

Conviction
45

4.0
35
3.0
25
20

Figure 4.2: Moral conviction by topics. Ratings are shown for a subset of 140
participants (including 126 participants from the second batch), because minor

changes were made to some topics and questions across batches.
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Two approaches were implemented to quantify metacognition. First, in trial-level
analyses, confidence-accuracy coupling indexed metacognition: larger confidence differences
between correct and incorrect trials indicate better metacognition. It was tested whether moral
conviction and fact-view consistency moderated this difference in confidence-accuracy coupling.
Second, metacognition was quantified by metacognitive efficiency (Fleming & Lau, 2014).
Accuracy and confidence were aggregated within each condition, and metacognitive efficiency
(metad’/d”) was estimated using a hierarchical Bayesian signal detection model (Fleming, 2017;
Maniscalco & Lau, 2012). Metacognitive efficiency was estimated for each participant
separately in six conditions: high moral-consistent, high moral-inconsistent, low moral-
consistent, low moral-inconsistent, perceptual, and memory. The model was implemented with
the HMeta-d toolbox, which uses Markov Chain Monte Carlo (MCMC) sampling to estimate the
posterior distribution over model parameters. Using JAGS (version 3.4.0) within R. Both group-
level and participant-level estimates of meta-d’/d’ were obtained for each condition within this
hierarchical framework.

Across all analyses that included demographic covariates, age was standardized.
Education was converted to years of education: 12 for high school diploma;14 for associate
degree or some college, but no degree; 16 for bachelor’s degree; and 18 for master’s degree,
professional degree, or doctoral degree. Income was coded as a continuous variable: 1 for less
than $25,000; 2 for $25,000-$49,000; 3 for $50,000-$74,999; 4 for $75,000-$99,999; 5 for
$100,000-$149,999; 6 for $150,000 or more, and participants who responded prefer not to say
were treated as NA. Party alignment was treated as continuous from 0 (Strong Democrat) to 6
(Strong Republican). Political engagement ranged from 0 (never) to 4 (always), representing the

extent to which participants followed politics and public affairs. In all trial-level analyses, moral
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conviction was the moral conviction rating for the topic corresponding to each question
standardized within participants. Confidence was also standardized within participants. Linear
mixed-effects models and generalized linear mixed-effects models were fitted using the /mer and
glmer function from the /me4 package (version 1.1.37) in R (version 4.5.1 2025-06-13). Models
that did not converge under the default optimizer were refitted with the bobyqa optimizer. Fixed-

effects estimates were stable across optimizers.

Data Analyses

Task performance: How do moral conviction and prior belief affect accuracy in factual
Jjudgment?

A mixed-effects logistic regression model was fitted to trial-level data to investigate how moral
conviction and fact-view consistency affect accuracy. The dependent variable was whether the
participant made the correct choice (1 for correct, 0 for incorrect). Moral conviction, fact-view
consistency, and their interaction were included in the model as independent variables. Random
intercepts for participants and questions were included to account for individual and question-
level differences. Demographic variables, including age, education, income, party alignment, and

political engagement, were included as covariates.

Metacognition: How does moral conviction affect confidence-accuracy coupling?
Confidence-accuracy coupling was used as an index for metacognitive sensitivity. In the trial-
level mixed-effects models in this section, confidence (centered within participant) was the
dependent variable, and trial-level accuracy (correct vs. incorrect) was included as a fixed effect.
The main effect of accuracy captured the extent to which confidence differed between correct

and incorrect trials and served as the measure of metacognitive sensitivity.
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To examine whether moral conviction regarding the topic of each factual judgment
reduces confidence-accuracy coupling, a mixed-effects linear regression model was fitted to the
trial-level data. Main effects of moral conviction, accuracy, and the interaction between them
were included as independent variables. The dependent variable is the confidence rating in each
trial. Moral conviction and confidence rating were mean-centered within each participant, and
this is true for all trial-level analyses that included moral conviction and confidence. Random
intercepts were modeled for participants and questions. Demographic variables, including age,
education, income, party alignment, and political engagement, were included as covariates. The
interaction term tests whether the confidence difference between correct and incorrect trials
varies with moral conviction, corresponding to the hypothesis that moral conviction broadly
disrupts metacognitive abilities, or, more precisely, that confidence-accuracy coupling is reduced

for high-moral-conviction topics.

Metacognition: How do moral conviction and fact-view consistency affect confidence-accuracy
coupling?

To test whether fact-view consistency increases confidence-accuracy coupling and whether
moral conviction strengthens the benefit of fact-view consistency for confidence-accuracy
coupling, a mixed-effects linear regression model was fitted to trial-level data. In this model, the
main effects of moral conviction, accuracy, and whether the correct answer (fact) was consistent
with the participant’s prior view influence confidence were included as fixed effects. All possible
two-way and three-way interactions were included as fixed effects as well. The dependent
variable is confidence. Random intercepts were modeled for participants and questions. Age,
education, income, party alignment, and political engagement were included as covariates. The

two-way interaction between fact-view consistency and accuracy examines whether fact-view
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consistency benefits the confidence-accuracy coupling. Since moral conviction was centered, this
two-way interaction reflects the effect of fact-view consistency on confidence-accuracy coupling
at average moral conviction; specifically, whether the confidence-accuracy coupling is stronger
when the correct answer is consistent vs. inconsistent with the participant’s prior stance. The
three-way interaction among fact-view consistency, accuracy, and moral conviction tests whether
moral conviction moderates this “consistency advantage” in confidence-accuracy coupling,
particularly whether the difference in metacognition (indexed by confidence-accuracy coupling)

between belief-consistent and belief-inconsistent trials is larger at higher moral conviction.

Metacognitive efficiency: How do moral conviction and fact-view consistency shape
metacognitive efficiency?

To examine how moral conviction (high vs. low, a categorical variable) and fact-view
consistency affect metacognitive efficiency, a mixed-effect linear regression model was fitted.
Metacognitive efficiency for each participant in each of the four conditions in the knowledge
task was included as the dependent variable. Moral conviction, fact-view consistency, and their
interaction were included as the fixed effects, and a random intercept was included for each
participant. Age, education, income, party alignment, and political engagement were included as

covariates.

Metacognitive efficiency: Are metacognitive efficiencies correlated across domains?

Each participant’s metacognitive efficiency was estimated using a hierarchical Bayesian signal
detection model (Fleming, 2017; Maniscalco & Lau, 2012) across the perceptual, memory, low-
moral-conviction, and high-moral-conviction domains. Pair-wise Pearson correlations were

conducted to examine whether metacognitive efficiency was correlated across domains.
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Results
Task performance: How do moral conviction and prior belief affect accuracy in factual
Jjudgment?
Results showed a positive main effect of fact-view consistency on judgment accuracy,
suggesting that at a participant’s average moral conviction, they were more likely to choose the
correct answer when the correct answer is consistent with their prior belief (p <.001, OR = 1.62,
95% CI=1[1.53, 1.72]). In other words, participants were more likely to choose the answer that is
consistent with their prior belief. There was also a significant main effect of moral conviction on
judgment accuracy (p <.001, OR =0.919, 95% CI = [0.890, 0.948]), suggesting that at the
reference level, i.e., in trials where the correct answer is inconsistent with a participant’s prior
view, higher moral conviction led to a lower chance of being correct. Importantly, the interaction
between moral conviction and fact-view consistency was significant (p <.001, OR = 1.12, 95%
CI=[1.08, 1.17], see Figure 4.3), meaning that on fact-view inconsistent trials, higher moral
conviction was associated with lower odds of being correct (OR = 0.919) and on fact-view
consistent trials, higher moral conviction was associated with a slightly higher odds (OR = 1.03)

of being correct.
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Figure 4.3: Effects of moral conviction and fact-view
consistency on accuracy. The shades illustrate 95%
confidence intervals.

Metacognition: How do moral conviction and accuracy affect confidence?

There was a significant positive association between moral conviction and confidence [B =
0.054, 95% CI (0.034, 0.075), p <.001; Figure 4.4], indicating that participants were more
confident about their judgment when the question was about topics with higher moral conviction
at the reference level (i.e., when participants chose the wrong answer). Being correct was
associated with higher confidence [B = 0.259, 95% CI (0.225, 0.292), p < .001] at a participant’s
average moral conviction. Importantly, there was a significant interaction between moral
conviction and trial-level accuracy (correct vs. incorrect) [B = -0.026, 95% CI (-0.050, -0.003), p
=.030]. This suggests that the positive association between moral conviction and confidence was
stronger on incorrect trials than on correct trials. In other words, moral conviction increased
confidence more when participants were wrong, suggesting worse metacognitive sensitivity

when engaging with higher-moral-conviction topics.
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Figure 4.4: Effects of moral conviction and accuracy on
confidence. The shades illustrate 95% confidence intervals.

Metacognition: How do moral conviction and fact-view consistency affect confidence-accuracy
coupling?

As in the previous model without fact-view consistency, the model where fact-view consistency
was added showed a significant main effect of correctness [B = 0.088, 95% CI (0.042, 0.134), p
<.001; Figure 4.5] that in the reference condition (fact-view inconsistent trials), confidence is
higher on correct than incorrect trials, suggesting positive confidence-accuracy coupling even
when the correct answer conflicts a participant’s prior belief. There was also a significant two-
way interaction between fact-view consistency and correctness [B = 0.349, 95% CI (0.284,
0.414), p <.001], indicating that the confidence difference in correct and incorrect responses was
larger in fact-view consistent trials. In other words, participants had higher confidence in their
correctness when they chose answers that aligned with their prior beliefs. The three-way
interaction among moral conviction, fact-view consistency, and accuracy on confidence tested
whether this “prior-belief advantage” in confidence-accuracy coupling was stronger for more

moralized topics and was significant [B = 0.074, 95% CI (0.027, 0.122), p = .002]. This three-
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Figure 4.5: Effects of fact-view consistency, accuracy, and moral conviction on confidence. The
shades illustrate 95% confidence intervals.

way interaction suggests that as moral conviction increased, the confidence gap between correct
and incorrect responses shrank more on fact-view-inconsistent than on fact-view-consistent
trials, and selectively undermined confidence-accuracy coupling for fact-view-inconsistent trials.
More explicitly, when the correct answer conflicts with a participant’s prior belief, higher moral
conviction was associated with elevated confidence on incorrect (but belief-consistent)
responses, making confidence less diagnostic of correctness. When the correct answer aligned
with a participant’s prior belief, higher moral conviction had a much weaker effect on the
confidence difference between correct and incorrect responses. Together, these results provide
partial support for Hypothesis 2, which posits that moral conviction moderates the effect of fact-
view consistency on metacognition. However, rather than strengthening confidence-accuracy
coupling when fact and view are consistent and weakening it when they are inconsistent, moral

conviction seems to primarily amplify the latter effect. Potential explanations for this asymmetry
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are discussed in the Discussion. Significant main effects of moral conviction [B = 0.062, 95% CI
(0.036, 0.088), p <.001] and fact-view consistency [B =-0.170, 95% CI (-0.223, -0.118), p
<.001] were found, but these effects are conditional on the reference levels of the interacting

variables and should be interpreted with caution.

Metacognitive efficiency: Are metacognitive efficiencies correlated across domains?

A significant weak positive correlation between meta-e in the memory domain and meta-e in the
low moral conviction domain was found r (140) = .18, p = .03. There was also a significant weak
positive correlation between meta-e in the low and high moral conviction tasks » (140) = .18, p

= .04. No significant correlation was found for any of the other possible pairs across the

perceptual, memory, low moral conviction and high moral conviction domains.
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Figure 4.6: Correlation matrix of metacognitive
efficiency in the perceptual, memory, low moral
conviction, and high moral conviction domains.
Heatmap colors represent strength of association.

95



Discussion
In a novel knowledge metacognition task, participants’ factual judgment and metacognition were
measured to examine how moral conviction and fact-view consistency affected them. The results
supported both major hypotheses about moral conviction. First, higher moral conviction of the
content engaged was associated with poorer metacognition, indexed by trial-level confidence-
accuracy coupling and by condition-level metacognitive efficiency estimated using a hierarchical
Bayesian signal detection model (Fleming, 2017; Maniscalco & Lau, 2012). Second, the
association between moral conviction and metacognition depended on fact-view consistency:
higher moral conviction reduced confidence-accuracy coupling more strongly in fact-view-
inconsistent trials. To break it down further, for low-moral-conviction topics, confidence
remained higher for correct than for incorrect responses, even when the truth conflicted with
prior beliefs. For high-moral-conviction topics, this confidence gap between correct and
incorrect judgments was attenuated in fact-view-inconsistent trials because confidence remained
relatively high even when participants chose the incorrect (belief-consistent) option.

The results showing that individuals were more confident in factual judgments about high
moral conviction topics regardless of their actual correctness is consistent with prior research
suggesting that attitudes held with strong moral conviction are experienced with high certainty
and as objectively true (Skitka et al., 2005, 2021). Relatedly, Heinzelmann and Tran (2024)
examined beliefs about genetic technologies have shown that attitude extremity is positively
associated with metacognitive certainty about those attitudes. While prior work has shown that
moral conviction has a behavioral impact beyond attitude extremity, they are often correlated and
may reinforce each other. One study has shown that engaging in moral discourse appears not

only to boost confidence in one’s moral beliefs but also to increase the extremity of those views
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(Heinzelmann et al., 2021). This disproportionately high certainty in more extreme first-order
beliefs may contribute to social polarization as well as moralism, a problematic way of
moralization that oversimplifies, distorts, or hinders a fuller understanding of the situation
(Heinzelmann & Tran, 2024; Taylor, 2012). In a study in which attitude change was formally
measured, Yoder & Decety (2022) showed that beliefs held with greater moral conviction are
less susceptible to social influences, suggesting that individuals may, in general, feel more
confident in their moralized beliefs. The current study further contributes to this literature by
showing that the confidence-enhancing effects of moral conviction extend beyond confidence in
one’s moralized beliefs themselves to confidence in factual judgments related to those beliefs.
This distinction is meaningful because, in principle, factual judgments should be evidence-based
rather than guided by subjective opinions, while the findings suggest that moral conviction may
spill over from certainty of beliefs themselves to epistemic judgments related to those beliefs,
biasing how people assess and use their knowledge when it comes to moralized content.
Importantly, further analyses showed that this confidence-enhancing effect of moral conviction is
especially pronounced when participants made factually incorrect choices. These results further
illustrate how increased confidence in judgments about high moral conviction content can be
concerning for society, potentially leading people to persist in incorrect perceptions of reality and
causing factual disagreements between individuals who hold different moral convictions, thereby
undermining the common ground necessary for discussion and solutions.

This asymmetry in the confidence-boosting effect of moral conviction on correct vs.
incorrect judgments poses a caveat to the hypothesis that assumes symmetry. The hypothesis
predicted that moral conviction would both (a) increase confidence in belief-consistent responses

by making them feel more correct and (b) decrease confidence in belief-inconsistent responses
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by making them feel more wrong. If both happen, moral conviction should widen the correct-
incorrect confidence gap when the correct answer is belief-consistent (fact-view consistent trials)
and shrink it when the correct answer is belief-inconsistent (fact-view inconsistent trials), leading
to a three-way interaction among moral conviction, fact-view consistency, and accuracy on
confidence. Although the observed three-way interaction was significant and in the expected
direction, the effect appears to be driven primarily by confidence inflation for factually incorrect,
belief-consistent responses and the absence of confidence inflation for factually correct, belief-
inconsistent responses on high moral conviction trials. The data did not support the hypothesized
additional confidence enhancement for factually correct, belief-consistent responses beyond the
general confidence-boosting effect of high moral conviction. Potential psychological
mechanisms underlying this finding are discussed below.

From the results, moral conviction appeared to boost confidence across most contexts,
except when participants selected the correct answer on fact-view inconsistent trials. In other
words, even when participants successfully inhibited the tendency to choose the belief-consistent
response and arrived at the objectively correct answer, their confidence was not enhanced. One
possible explanation is that, in these cases, participants may have extracted sufficient evidence to
identify the correct response. However, because that response conflicted with their strongly
moralized prior beliefs, the decision felt subjectively uneasy or unsmooth. This residual sense of
conflict may have counteracted the general confidence-enhancing effect of higher moral
conviction. One may then ask why this dampening effect of choosing a fact-view-inconsistent
option did not appear symmetrically in fact-view-consistent trials. If it had, then, together with
the especially increased confidence observed when participants correctly chose the fact-view-

consistent option under high moral conviction, it would have resulted in enhanced metacognitive

98



sensitivity in the high moral conviction, fact-view-consistent condition. So, when participants
incorrectly chose the fact-view-inconsistent option in high-moral-conviction, fact-view-
consistent trials, they may not experience a genuine conflict between the evidence and their prior
moralized belief. Instead, they may simply have formed an inaccurate impression that the belief-
inconsistent option was plausible and entered a state of committed choice without strong
evidence favoring it. If so, participants would feel less evidence-based unease to make the choice
and thus show less corresponding suppression of the confidence-enhancing effect of high moral
conviction. Some previous research indirectly supports these speculations by showing that when
individuals’ intuitions conflict with evidence-based reasoning, they show a decrease in
confidence (De Neys et al., 2011), yet more studies are needed to both replicate the asymmetry
and examine the underlying psychological mechanisms.

Although modeling each question with a random effect offers relatively clear evidence of
overconfidence and poorer metacognitive sensitivity when engaging with high moral conviction
content, one limitation lies in the comparison of metacognitive abilities across domains.
Metacognition literature has suggested that first-level performance in a metacognition task can
influence the estimation of metacognition, even for measurements such as the metacognitive
efficiency, which had been designed to remove the effect of first-level performance
(Guggenmos, 2021). In the current study, first-order performance in the high moral conviction
knowledge task was generally poorer than in the low moral conviction knowledge task, which
can lead to biased estimates of metacognitive efficiency using the hierarchical Bayesian
procedures developed by Fleming and Lau (2014). Therefore, the absence of correlation across
the perceptual, memory, and knowledge domains (high moral vs. low moral by fact-view

consistent vs. fact-view inconsistent) is insufficient to suggest that metacognition is domain-
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specific. A future direction would be to match first-order task performance across high- and low-
moral-conviction knowledge tasks, as well as across metacognitive tasks in other domains, such
as perception and memory. Doing so would provide a cleaner and more comparable estimation
of metacognitive sensitivity and efficiency across domains.

Nevertheless, this approach should be interpreted with an important caveat that moral
conviction may itself alter first-order performance. In the current study, the lower accuracy when
answering factual questions about high moral conviction topics than when answering questions
about low moral conviction topics may arise from two sources. First, the high-moral-conviction
questions may be intrinsically more difficult. If this were the case, matching the difficulty level
across high vs. low moral conviction domains by pretesting item-level difficulty in an
independent sample would help isolate and identify the complete effect of moral conviction on
metacognitive abilities. Second, however, high moral conviction may disturb the first-order
cognitive processes involved in judgment formation, such as evidence evaluation and selection
(see Liu & Ditto, 2013). In this case, matching accuracy across tasks should be interpreted with
caution, as a test of whether observed metacognitive differences are reducible to first-order
performance differences, rather than as an estimate of the full effect of moral conviction on
metacognition. In other words, moral conviction may affect metacognition through both a direct
effect on second-order monitoring and an indirect effect mediated by disruptions to first-order
judgment processes. Notably, in the primary analyses of the current study, questions were
modeled as random effects, which helped account for baseline differences in item difficulty.
Thus, the observed effect of moral conviction on confidence-accuracy coupling is unlikely to be
explained solely by differences in question difficulty. Together with the first-order results that

moral conviction was associated with disruptions in first-order factual judgment, these findings
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provide evidence consistent with the dual-pathway account. Yet the present study was not
designed to decompose the relative contribution of direct effects on second-order monitoring or
indirect effects through first-order judgment processes. Future research should more directly test

and quantify this dual-pathway account.
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Appendix B
Political party alignment moderates the effects of moral conviction and fact-view consistency
on accuracy in factual judgments
As an exploratory analysis, a mixed-effects linear regression model was fitted to test whether
party alignment (from 0 = Strong Democrat to 6 = Strong Republican) moderates the effects of
moral conviction and prior belief on accuracy in factual judgments. Party alignment, moral
conviction, fact-view consistency, and all possible two-way and three-way interactions among
them were modeled as independent variables. Random intercepts for participants and questions
were included. Results showed a significant three-way interaction among moral conviction, fact-
view consistency, and party alignment, suggesting that the amplification of motivated reasoning

by moral conviction is stronger among Democrats than among Republicans.
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Figure 4.7: Effects of fact-view consistency, moral conviction, and party
alignment on factual judgment correctness. The shades illustrate 95% confidence
intervals.

102



CHAPTER 5

GENERAL DISCUSSION

Using behavioral experiments, eye-tracking, and fMRI, this dissertation addresses the
overarching question of how moral conviction shapes the way people attend to, respond to, and
evaluate sociopolitical information and decisions. It extends existing work that primarily focuses
on the functions of moral conviction. Beyond the established role of moral conviction in
motivating collective action, increasing political participation, and prompting avoidance of those
with opposing views, evidence across studies suggests that it also influences the psychological
processes by which people interpret and engage with the world. Accordingly, this dissertation
examines the effects of moral conviction on both first-order decision processes and second-order
metacognitive processes.

For first-order processes, during decision-making about sociopolitical issues, the extent to
which individuals moralize those issues may not directly affect the decisions themselves, which
are predicted primarily by supportive or opposing attitudes. Moral conviction, however, attracts
greater attention and accelerates decision-making, even when controlling for attitude strength,
suggesting that it affects the psychological processes through which people arrive at their
conclusions. Relatedly, the fMRI results converge with theoretical accounts of both moralization
and moral conviction in suggesting that these constructs involve both cognitive and affective
dimensions (Feinberg et al., 2019; Wright et al., 2008). Particularly, higher moral conviction is
associated with greater hemodynamic responses in the IPFC, a region that has been associated
with executive control and goal-directed behaviors (see Carlson & Crockett, 2018; Dixon &
Christoff, 2014), as well as in salience network, including the aINS and ACC, which have been

linked to affective processing (see Sevinc et al., 2017; Uddin, 2015). Interestingly, fMRI results
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also showed elevated functional connectivity between IPFC and vimPFC/mPFC during decisions
involving sociopolitical issues rated as having higher moral conviction, suggesting a possible
integration of moral values into sociopolitical considerations.

Chapter 4 examined a different type of first-order cognitive process and found that
during information processing and factual judgments, moral conviction seems to accentuate
motivated reasoning, pushing people to judge facts that are aligned with their moral convictions
as true more often than they judge those that do not align with their convictions, regardless of the
actual truthfulness. This has societal implications that, even for factual judgments that should be
evidence-driven and have correct answers, when it comes to topics that are greatly moralized,
people are affected by their opinions rather than basing their judgments on facts. As recent
studies have shown, over the past few decades, people have become more likely to moralize
certain concepts across diverse categories, and to use moralized language in both newspapers and
social media discourse (Puryear et al., 2025; Ramezani et al., 2026). These co-occurred with the
trend of US society becoming increasingly polarized (Boxell et al., 2024). Results from this
dissertation provide a mechanistic account that helps link these trends, such that as moralization
increases, it becomes harder for people holding different views to agree on factual common
grounds, which in turn, may lead to misunderstanding and more dislike of the disagreeing others.

For second-order processes at the metacognitive level, moral conviction seems to inflate
individuals’ confidence in their judgments, regardless of whether those judgments were
objectively correct. In fact, moral conviction increases confidence for incorrect judgments to a
greater extent than it does for correct judgments. The mismatch between confidence and
correctness was especially pronounced when the facts conflicted with individuals’ strongly

moralized beliefs, whereas no evidence was found that strong moral conviction enhances
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metacognitive sensitivity for facts aligned with individuals’ prior beliefs. These findings suggest
that moral conviction not only motivates people to base factual judgments on views but also
disrupts metacognitive processes, particularly when engaging with information that conflicts
with people’s beliefs. This metacognitive effect of moral conviction may further contribute to the
increase in societal polarization. When moral conviction increases confidence in incorrect
judgments, polarization may be sustained not only by motivated judgment itself, but also by
people’s heightened certainty that those judgments are correct. This may make individuals less
willing to engage in cost-benefit analysis, update their beliefs, or consider compromise (O’Leary
& Fletcher, 2024; Yoder & Decety, 2022).

Despite that, the current results support the claim that moral conviction can hurt factual
judgment accuracy and metacognitive reflection, as discussed in depth (see Decety et al., 2025),
it is not to say moral conviction is purely negative. It can also be socially constructive (Radke et
al., 2020; Van Zomeren et al., 2012). In a study by Van Zomeren and colleagues (2011), it was
found that among the advantaged social group, moral conviction about social inequality
increases collective action tendencies through group-based anger and group efficacy. It was also
found that heterosexual allies support LGBTQ rights when doing so aligns with their core moral
values about justice and civil rights (Russell, 2011). This is especially important because much
work on social change has focused on disadvantaged groups, for whom protest may be motivated
by direct harm and injustice. By contrast, the advantaged group, while not always, often benefits
from the existing status quo. Without moral conviction against inequality, they may have little
motivation to challenge or change the system. For the disadvantaged group, moral conviction
would also help sustain the collective effort to resist unjust authority or social pressure (Skitka et

al., 2015). Therefore, while results from this dissertation caution us that moral conviction may
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hurt judgments and metacognition, it is acknowledged that moral conviction, in many cases, can
motivate positive changes, and sometimes may be necessary for those changes. Future studies
should examine more closely the conditions under which moral conviction produces detrimental
effects and the conditions under which it promotes positive social change. An important question
is whether it is possible, and if it is, how to preserve the powerful motivational force of moral
conviction while minimizing its potential epistemic costs, such as overconfidence and reduced
belief updating, as well as social costs, such as increased polarization and distancing of
disagreeing others.

In addition to examining moral conviction, the extent to which people ground their
attitudes in what is right and wrong, this dissertation also considers the role of moral
misalignment, that is, the extent to which an individual moralizes an attitude that conflicts with
their beliefs. Across both first- and second-order processes, moral misalignment appears to play
a particularly important role. In decision-making, such misalignment is associated with greater
caution and slower responses. In factual judgments, moral misalignment impairs accuracy more
than moral alignment improves it. Similarly, when it comes to metacognition, individuals’ ability
to distinguish their correct from incorrect judgments is especially poor when facts conflict with
their strongly moralized beliefs, whereas their metacognitive sensitivity is not correspondingly
enhanced when the fact aligns with those moralized beliefs. In other words, individuals’
metacognitive judgments are not substantially better when the facts align with their strong moral
convictions than when facts align with their personal preferences, whereas when facts conflict
with strong moral convictions, confidence tracks accuracy significantly worse than when facts
conflict with personal preferences. These results are in line with previous research showing that

people are particularly sensitive to information that disconfirms their beliefs (Edwards & Smith,
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1996), and they extend this effect to sociopolitical and metacognition domains and further
identify the specific role of moral conviction in decision-making, factual judgments, and
metacognitive evaluations. These findings highlight an important consideration for future
research that the effects of aligned moral convictions on cognitive processes and behaviors may
not be symmetrical with the effects of conflict with moral convictions. This is especially relevant
to the effort to understand how to preserve the positive motivational force of moral conviction
while reducing its negative consequences.

A limitation that applies across the studies in this dissertation is that moral conviction is
rated by participants instead of being experimentally manipulated. While the use of socially and
politically relevant issues increases the ecological validity of the present studies, it also
introduces possible third variable confounds. Across studies, one especially plausible covariate,
attitude strength, has been controlled and consistent with previous findings. Results show that
moral significance can explain unique variance in neural activity, attention, and metacognitive
judgments beyond the effects of attitude strength. However, other possible confounds, such as
identity relevance, emotional investment, and familiarity, are not systematically controlled.
However, it is also important to note that these variables may be the components of moral
conviction or overlap with the moral conviction conceptually. Thus, the challenge is not just to
control these factors, but to better characterize how moral conviction relates to the broader series
of motivational, affective, and identity-relevant processes.

Overall, a mechanism that may connect all these findings is that moral conviction
increases an issue's subjective importance and emotional salience. It also biases people toward
belief-consistent judgments and disturbs their metacognitive abilities to realize such bias. Such

reduced metacognitive sensitivity is likely to be primarily driven by situations when information

107



at hand conflicts with existing moral convictions. At a broader level, the findings suggest that
moral conviction may contribute to sociopolitical conflict not only because people deeply care
about these issues, but also because moralized topics may be processed and evaluated in a

different way than those that are less morally charged.
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Items for the knowledge metacognition task for high moral conviction topics

Appendix C

Topic Question Correct Incorrect Position
Answer Answer Favored by
the Correct
Answer
Abortion At what gestational age does a 6 weeks (4 12 weeks (10 Abortion-
human embryo’s heart first start weeks after weeks after restrictive
beating, on average? conception) conception)
A study examined women who 7% 20% Abortion-
sought abortions in 2008-2010 but restrictive
were unable to get one and thus
carried the baby to term. One week
after (being denied an abortion,
59% of these women still wished
that they had been able to obtain
one. One year after giving birth to
a child, what percentage of these
women still wished that they could
have had an abortion?
What proportion of all abortions 1% 21% Abortion-
are performed after 21 weeks of permissive
gestation?
According to a five-year study Increased to Decreased to Abortion-
examining the health and 99% 87% permissive
socioeconomic consequences of
having an abortion in the US,
97.5% of women reported that it
was the right decision one week
after the abortion, and five years
later, that number .
Gun In 2021, what proportion of 81% 35% Pro-gun-
control murders in the United States control

involve firearms
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Topic Question Correct Incorrect Position
Answer Answer Favored by
the Correct
Answer
A study from Johns Hopkins The number of  The total Pro-gun-
University found after gun homicides number of control
the state of Missouri loosened in the state homicides in
background check requirements increased by the state was
for purchasing a gun? about 25%, unchanged
while the
number of non-
gun homicides
was unchanged
A classic study from the 1980s 57% 35% Anti-gun-
showed that  of criminals fear control
armed citizens more than they fear
the police.
According to a 2016 study that Equally likely to  Mostly Anti-gun-
reviewed 25 types of state gun increase or decrease death  control
control laws, what was the overall ~ decrease death rates
effect on firearm death rates? rates
Death What proportion of criminals on 4% 10% Pro-death-
penalty death row are actually innocent? penalty
What is the failure rate for death 7.12% 15.6% Pro-death-
by lethal injection from 1890 to penalty
2010?
True or false: the death penalty has  False True Anti- death-
been shown to reduce crime rates penalty
in the United States by acting as a
deterrent.
How do the costs of life in prison ~ Capital A lifetime Anti- death-
compare to the costs of capital punishment is sentence isup  penalty

punishment, considering factors
such as legal costs and time in
prison?

up to 10x more

expensive than a

lifetime
sentence

to 10x more
expensive than
capital
punishment
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Topic Question Correct Incorrect Position
Answer Answer Favored by
the Correct
Answer
Physician A study from Belgium found that  32% 10% Anti-
-assisted  in 2007, of patients whose physician-
dying doctors sped up their death via assisted-dying

assisted dying either had not
provided or were not capable of
providing explicit consent for this
choice

According to a comprehensive
review on physician-assisted
dying,

There was no
evidence of a
reduction in
rates of other
forms of suicide
after assisted

Legalization of
physician-
assisted dying
is associated
with a
significant

Anti-
physician-
assisted-dying

dying was reduction in
legalized. other forms of
Instead, studies  suicide,
suggest suggesting that
increases in when
overall self- physician-
initiated deaths  assisted dying
1s available,
people choose
that option
instead of other
methods of
ending one’s
own life.
Which of these is a criterion for The patient has ~ The patient is Pro-
physician-assisted dying to be a terminal experiencing physician-
legal in the United States? diagnosis with and is likely to  assisted-dying
less than 6 continue
months to live experiencing

severe chronic
pain
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Topic Question Correct Incorrect Position
Answer Answer Favored by
the Correct
Answer
One concern about physician- A 20-year A 20-year Pro-
assisted dying is the “slippery review of review of physician-
slope” argument, that legalizing Belgian assisted  Belgian assisted-dying
assisted dying for limited cases dying cases assisted dying
will expand to broader or non- (2002-2023) cases (2002—
voluntary cases. Which of the found no strong  2023) found
following research findings is evidence for a evidence that a
accurate? slippery slope; slippery slope
most of the was happening;
increase was even after
explained by accounting for
demographic demographic
changes such as  changes,
population aging euthanasia
prevalence rose
substantially
Homosex In how many species, other than 450 27 Homosexualit
uality humans, has same-sex attraction y is more of
being a been documented? an innate trait
trait
people According to the most recent 8-25% 27-41% Homosexualit
are born  research, genes account for % of y is less of an
with the factors involved in same-sex innate trait
attraction.
Transgen In astudy of U.S. military service ~ 70% 90% Anti-change
der members and their families, what
people percentage of transgender
having individuals (adolescents and
the option adults) who started cross-sex
to change hormone treatment continued
their hormone treatment for at least four
physical  years?
character
istics What proportion of patients regret 1% 4% Pro-change
getting a gender-affirming
mastectomy (“top surgery”)?
Policies Across the United States, how 6x 2xX Pro-policies-
that much higher are incarceration rates addressing-
address for black vs. white Americans? racial-
inequality
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Topic Question Correct Incorrect Position
Answer Answer Favored by
the Correct
Answer
racial . Lo -
inequality How does af"ﬁr.rnatlve action in They tend to They tend to Pro—pohmes—
college admissions affect the have more have more addressing-
mostly-white classmates of its positive negative/resent  racial-
direct beneficiaries? attitudes ful attitudes inequality
towards racial towards racial
minorities minorities
A study of students admitted to 57% 70% Anti-policies-
UC San Diego in the early 1990s addressing-
found that the graduation rate was racial-
% for students admitted inequality
under affirmative action policies,
compared to an overall graduation
rate of 74%
Which of these statements about The mediannet  The median net Anti-policies-
economic and racial inequality is worth of worth of addressing-
correct? African- African- racial-
American American inequality
households households was
increased 60% $10,000 in
from 2019 to 2022
2022
Stricter What proportion of immigrants are  23% 12% Pro-stricter
enforcem estimated to have come to the enforcement
ent of United States illegally? of laws
laws against illegal
against immigrants
illegal
immigrati Among all undocumented 47% 27% Pro-stricter
on immigrants ages 25-64, enforcement
have not completed high school, of laws
compared with 8% of U.S. born against illegal
adults in the same age range immigrants

113



Topic
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Correct
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Answer
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Favored by
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According to a study examining
Texas crime rate data from 2012-
2018, which of these statements
about illegal immigration and
crime is true?

A 10% increase
in illegal
immigrants
share of the
population is
associated with
a 1% percent
decrease in
violent crime

A 10% increase
in illegal
immigrants
share of the
population is
associated with
a 8% percent
increase in
violent crime

Anti-stricter
enforcement
of laws
against illegal
immigrants

convictions convictions
Which of the following statements  In the last Undocumented  Anti-stricter
1s true? decade, workers enforcement
undocumented typically do not of laws
immigrants have contribute to against illegal
generated a the Social immigrants
$100 billion Security
surplus in the program
Social Security  because their
program wages are paid
off-the-books
Police From 2015 to March 2024, in 83% 57% Pro-police-
having cases of police shootings, shooting
free rein  approximately % of the victims
to shoot were reported to be armed.
suspects
when
they feel According to a study of shooting a persistent a significant Anti-police-
threatene . . ; . . . . i
incidents in Minneapolis, police increase decrease shooting
d . .
shootings are followed by in
crime rates in areas located 0.1 to
0.5 miles from the police shooting
site.
Reducing From a 2018 report, prisoners in 20% 10% Pro-reduction
the use of the United States make up about
the _ % of the world prison
criminal  population.
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Justice . Roughly  U.S. adults—have an 77 million 107 million Anti-reduction

syst(?m m incarceration, conviction, or arrest

dealing

; record.

with

societal

problems

Reducing What percentage of total wealth in =~ 26.5% 46.5% Anti-

wealth the United States is currently held reduction-of-

inequality by the top 1% of the population, wealth-
according to Federal Reserve inequality
statistics through mid-2023?
The 2017 Tax Cuts and Jobs Act, The average The average Anti-
passed under President Trump, worker worker reduction-of-
reduced taxes on businesses and experienced an  experienced an  wealth-
employees. What effect did this annual gain of annual loss of  inequality
have on typical workers in the $750 in real $500 in real
following years? wages wages
In 2022, what was the ratio of pay ~ 344:1 34:1 Pro-reduction-
for CEOs vs. the average of-wealth-
nonsupervisory worker at their inequality
company, among the top 350
publicly-traded companies in the
United States?
From 1979 to 2019, average 16% 45% Pro-reduction-
worker productivity in the United of-wealth-
States increased by 59%. In that inequality
same period of time, by how much
did inflation-adjusted wages for
the typical (median) worker
increase?

Legislatio What percentage of scientists 99% 71% Pro-legislation

n to believe that climate change is

combat caused by humans?

climate

change The International Renewable 90% 60% Pro-legislation

Energy Agency (IRENA)
estimates that  of the world’s
electricity can and should come
from renewable energy by 2050.
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According to WHO estimates, 250,000 950,000 Anti-
climate change will kill __ people legislation
each year worldwide between
2030 to 2050
Forests act as important carbon Increased by 18  Decreased by Anti-
sinks that absorb CO: from the million acres 14 million legislation
atmosphere. From 2000 to 2021, acres
the amount of forest cover in the
United States
Privately- A Commonwealth Fund analysis The United France, where  Pro-privately-
run ranked which country better on a States, where health care is run-healthcare
healthcar measure of “care process”, which  health care is primarily
e combines assessments of primarily government-
preventive care, safe care, privately-run run

coordinated care, and engagement
and patient preferences?

Which country has been

recognized for its high rates of
preventive services, such as flu
vaccinations and breast cancer

The United
States, where
health care is
primarily

Canada, where

health care is

publicly funded
and universally

Pro-privately-
run-healthcare

screenings? privately run accessible
Which country has a higher rate of  The United The United Anti-
preventable deaths, i.e., deaths that ~ States, where Kingdom, privately-run-
could have been prevented by health care is where health healthcare
timely and effective care or better ~ primarily care is
public health measures? privately-run primarily

government-

run
Among high-income Western 91% 62% Anti-
countries, what proportion privately-run-
guarantees universal health care healthcare

access?
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Benefits According to a study on 2 major 33%-42% 63%-76% Pro-animal-
to human German university medical research
health centers, approximately  of
from animal studies were never
animal published, resulting in the
research  unnecessary use and often
outweighi euthanasia of animals without
ng harms contributing to scientific
to the knowledge
animals
Assume that scientists’ best guess ~ 76% 95% Anti-animal-
(before animal testing) is that a research
new drug has a 70% chance of
being safe in humans. A recent
analysis indicated that on average,
if such a drug is found to be safe
for mice, what is the likelihood of
it being safe for humans?
Drug What percentage of drug-related 88% 44% Pro-drug-
legalizatio arrests in the United States in 2022 legalization-
n and were for possession offenses? and-
decrimina decriminalizat
lization ion
The city of Vancouver piloted a A 26% decrease A 12% increase Pro-drug-
program in which they provided in overdose in overdose legalization-
supervised injection sites to certain  deaths deaths and-
neighborhoods, where individuals  surrounding surrounding decriminalizat
could go and use opioids. What injection sites injection sites ion
was the effect of this program?
In 2020, Oregon decriminalized Increased Decreased Anti-drug-
the possession of small amounts of compared to the compared to legalization-
illicit drugs. Since then, opioid- national average the national and-
related deaths have: average decriminalizat
ion
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Studies that examine car accident ~ States where No effect on Anti-drug-
rates, comparing U.S. states in recreational the rate of legalization-
which marijuana is legal to states marijuana is traffic and-
in which marijuana use is illegal, legal show an accidents decriminalizat
have most often found which increased rate of ion
outcome? traffic accidents
Separatio  Studies show that student prayer in  Associated with ~ Associated Anti-
n of public schools is: an increase in with a decline  separation-of-
church academic in academic church-and-
and state performance performance state
When was the phrase “In God We 1955 because 1789 because Pro-
Trust” added to all US currency? during the Cold  the founders of  separation-of-
War the US the United church-and-
government States wanted state
wanted to to emphasize
emphasize the important
America’s role religion
religiosity in played among
contrast to the the American
Soviet Union. people
Censorshi When Parler, a fringe right-wing The total use of  The total use of  Anti-
p of social media network, was taken fringe right- fringe right- censorship-of-
extremist offline by large tech companies in ~ wing social wing social extremist-
speech 2021, what effect did it have on media platforms media speech
total user engagement across all remained platforms
similar fringe right-wing social unchanged declined
media platforms?
In 2019, a popular community of Increased levels  Decreased Anti-
Trump supporters (r/TheDonald) of toxic and levels of toxic ~ censorship-of-
was banned from the Reddit hateful content and hateful extremist-
platform. The community then content speech

migrated to a separate Web site. A
textual analysis showed what type
of change in the typical content of
posts after this forced migration?
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According to a Meta internal study A broad decline A persistent Pro-
published in 2023, what was the in hate speech increase in hate  censorship-of-
effect of banning popular over the longer  speech among  extremist-
spreaders of hate speech from the  term, despite an  those most speech
Facebook platform? initial backlash  closely
among those connected with
who were most  the banned
closely users, due to
connected anger about
censorship
What was the effect of a 2017 An 11% A 7% greater Pro-
German law that required social reduction in likelihood of censorship-of-
media platforms to remove hateful posts in ~ German users extremist-
harmful Internet content, Germany with leaving the speech

comparing far-right Twitter users
from Germany vs. Austria where
no such law was in place?

no evidence that
German users
were more likely
to leave the

platform, with
little change in
hateful content
before vs. after

platform the law took
effect among
those who
stayed
Equal According to an analysis of data 68% 32% Pro-equal-pay
pay for collected from 2009 to 2011, what
men and  percentage of the gender pay gap
women persists within specific careers
when controlling for education and
experience?
A 2023 study examining data from  Over 20% less About 2% less  Pro-equal-pay

Poland showed that female
graduates in STEM fields (science,
technology, engineering, and
mathematics) earn  than male
counterparts within the first year
post graduation
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A 2016 report found what about Mentend tobe  There wereno  Anti-equal-
the differences between men and more inquisitive  differences pay
women in leadership roles? between male
and female
leaders on any
measurable
characteristic
According to a 2025 report, nearly Women working Weak Anti-equal-
80% of the U.S. gender pay gap is  fewer hours, enforcement of pay

explained by

taking more
career breaks,

equal pay laws
and the absence

and shifting into  of strong
lower-paying workplace
occupations protections
Women According to research, a child 6.2 percent 6.2 percent Pro women in
in the whose mother worked an average  higher lower the workforce
workforc  of 15 hours per week while the
e child was under age 16 would have
aGPA __ than a similar child
whose mother did not work at all.
Research shows that children more than 2.6 half as Anti women
whose mothers started working times in the
more during their preschool years workforce
were  likely to be overweight
or obese between ages 7 and 11,
compared to children whose
mothers did not work.
Movemen What percentage of sexual assault 7% 24% Pro
ts to reports filed with police are movements
reduce typically shown to be false or
sexual exaggerated upon investigation?
harassme
nt and What percentage of female 34% 64% Anti
assault employees report that they have movements
been sexually harassed by a
colleague?
Legal In the past decade (2013-2023), 415% 41.5% Pro legal
protectio  the number of American minors protection for
n for employed in violation of child workers’
labor laws rose by: rights
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vYorkers’ Right-to-work laws make union Higher levels of Lower levels of Anti legal
rights formation much more difficult, and well-beingona  well-beingona protection for
lead to reduced union “ladder” of life ~ “ladder” of life =~ workers’
participation. Compared to states satisfaction satisfaction rights
without these laws, employees in
right-to-work states report:
Using According to a study published in ~ 12.8% 41.6% Pro deadly
deadly 2001, robbery victims generally force
force in have a 30.2% chance of being
self- injured; what percentage of
defense victims who used a firearm for
when self-defense during a robbery were
someone  injured?
believes
they are ~ What is the effect of the stand- 8%-11% 3-5% decrease  Anti deadly
in your-ground laws on rates of increase in in homicides force
imminent homicide in a state? homicides
danger
Torture Were “enhanced interrogation” No Yes Anti torture
and techniques, used against terrorism and enhanced
enhanced suspects after the 9/11 attacks, interrogation
interrogat found to be an effective method of techniques
ion obtaining accurate information?
technique
s Which of the following was used Being keptina  Being deprived  Anti torture
as an “enhanced interrogation” coffin-sized box  of food for and enhanced
technique in the post-9/11 era? for more than 24  more than 24 interrogation
hours hours techniques
Investigations into CIA detainment 3 10 Pro torture
sites found that a total of and enhanced
terrorism suspects were subjected interrogation
to waterboarding, a form of techniques
torture, since 2001.
A 2014 Senate Intelligence 39 119 Pro torture
Committee report indicated that at and enhanced
least detainees interrogation
suspected of terrorism have been techniques

subject to “enhanced interrogation
techniques” (waterboarding,
beating, sleep deprivation) by the
CIA from 2002 to 2009.
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The US’s A report examining US drone 7% - 15% 21% - 28% Pro US’s
military strikes in the Middle East and military
interventi North Africa from 2009-2016 interventions
ons in identified what percentage of those in other parts
other killed as civilians? of the world
parts of
the world Which is a more accurate estimate 186,000 - 27,500- 34,000 Anti US’s
of the number of Iraqi civilians 210,000 military
killed in war between 2003 and interventions
2023, following the U.S. invasion in other parts
of Iraq? of the world
Reducing What is the largest expense of the ~ The Social The Anti-reducing
the US’s  US federal government? Security Department of  the US’s
military program Defense (DoD) military
spending budget spending
The US military procures much of  40% 10% Pro-reducing
its equipment from defense the US’s
contractors, with which the military
government negotiates prices. spending
What is the typical profit margin
for defense contractors in recent
years?
Welfare What percentage of recipients of 8% 3% Anti welfare
and social government assistance in the U.S. and social
support are able-bodied adults without support
programs dependents? programs
What is the rate of welfare fraud 13.3% 4.7% Anti welfare
(applying for and accepting and social
benefits without the requisite support
criteria) in the United States? programs
Approximately how many people 37,500,000 3,550,000 Pro welfare
were lifted out of poverty in 2022 and social
due to government benefits, support
according to the U.S. Census programs
department data?
Which United States government SNAP — benefits TANF — cash Pro welfare

assistance program serves a larger
population?

valid only for
groceries

assistance for
families with
children

and social
support
programs
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increasin  As of January 2024, what 35% 10% Pro increasing
g large proportion of post-COVID large
corporati inflation could be attributed to corporations’
ons' price increases that primarily social
social enhance corporate profits rather responsibility
responsib  than covering increased production and ethics
ility and costs?
ethics
Over the past fifteen years, what 0.9% 2.8% Pro increasing
was the average rate of corporate large
donations to charity (as a corporations’
proportion of their profits)? social
responsibility
and ethics
What proportion of companies ina  80% 50% Anti
recent worldwide survey reported increasing
having a corporate ethics code? large
corporations’
social
responsibility
and ethics
Companies can voluntarily publish  Risen Dropped Anti
Environmental, Social, and significantly to  significantly to  increasing
Governance (ESG) disclosures, 86% 47% large
which measure factors like social corporations’
impact, environmental impact, and social
work culture. The proportion of responsibility
companies listed in the S&P 500 and ethics
(i.e., the 500 most significant
American companies) who publish
ESGs in recent years has:
Gender-  According to research examining Lower rates of Higher rates of Pro-GACM
affirming more than 3000 transgender and recent recent
care for nonbinary youth (aged 13-17), depression and ~ depression and
minors those who wanted gender- less attempted more attempted
(GACM) affirming hormone treatment suicide suicide

(GAHT) and received it showed

compared to those who
wanted GAHT but were not able to
receive it.
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After receiving gender-affirming Increase Decrease Pro-GACM
hormones, transgender youth
reported a significant in
levels of general well-being
(subjective sense of health,
happiness and life satisfaction)
In transgender adolescents, what A significant No difference Anti-GACM
physical effects have studies found increase in body in physical
after one year of GnRH agonist fat percentage characteristics
therapy (a form of gender- and BMIanda  including body
affirming care that pauses puberty  decrease in lean  fat percentage,
by suppressing sex hormone body mass BMI, and lean
production)? percentage, a body mass
pattern percentage,
associated with  suggesting that
long-term health  this treatment
problems is unlikely to
including affect risk for
increased risks cardiovascular
for disease or
cardiovascular diabetes
disease and
diabetes.
Which of the following statements  Research Research has Anti-GACM
is true: evidence on established
long-term long-term
benefits of benefits of
hormone hormone
treatment for treatment on
neurocognitive  neurocognitive
development development
and and
psychosexual psychosexual
development in  development in
transgender transgender
youth under 18  youth under 18
remains unclear
and limited
The need  According to estimates by Pew 7 4 Pro-reducing
to reduce Research Center,  in 10 people worldwide
worldwid  globally live on less than 10 poverty
e poverty dollars a day.
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The World Bank estimates that the 9% 25% Anti-reducing
proportion of people living in worldwide
extreme poverty (defined as poverty
having less than $2.15 a day,
adjusting for inflation and
differences in cost of living
between countries) has decreased
from 38% of the world’s
population in 1990 to what
percentage of the world population
in 20227
Criminal A study of adult male prisoners in ~ 35% 23% Anti-criminal
behavior = New York State found what behavior is
is percentage had been subjected to inherent
inherent  severe abuse prior to age 127
(genetic)
rather A recent analysis of crime data A significant No substantial ~ Anti-criminal
than from a mid-1970s Universal Basic ~ drop in both change in behavior is
environm Income pilot program in Canada violent and crime rates for  inherent
ental found that when all residents ofa ~ property crime either violent
(influence specific town were given crimes or
d by unconditional cash payments, what property crimes
surroundi happened to the crime rate, relative
ngs and to other nearby towns?
upbringin
2) A large meta-analysis combining 41% 20% Pro-criminal
51 studies of twins and adoptees, behavior is
aimed at quantifying genetic vs. inherent
environmental determinants of
antisocial behavior and
criminality, estimated that what
percentage of variability in these
outcomes were due to genetics?
Compared to the general male 15-25x 5-10x Pro-criminal

population, how much more likely
are adult male prisoners to meet
the diagnostic criteria for
psychopathy, a condition with a
strong genetic basis?

behavior is
inherent
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Homeless A recent study found that 53% 17% Anti-blaming
people percent of adults sleeping in homeless
are to homeless shelters were employed people for
blame for during the same year they had their own
their own experienced homelessness. homelessness
homeless
ness Studies have consistently shown Housing First Treatment First ~ Anti-blaming
that which approach is more approaches, approaches, homeless
effective for reducing long-term where housing where people for
homelessness, and for reducing the  support is psychiatric and  their own
likelihood of a previously- provided first drug issues homelessness
homeless person being without must be
hospitalized for physical or mental conditions, and  addressed first
health issues? then people are  before housing
given support to  is made
address available
psychiatric and
drug issues
According to a government report  64% 32% Pro-blaming
from 2023, in San Francisco, what homeless
proportion of homeless people people for
living in encampments declined their own
offers of shelter or reported homelessness
already having shelter or housing?
A 2008 survey asking US city Addiction Low wages Pro-blaming
governments to list the top three homeless
causes of homelessness in their people for
cities found that the most common their own
response (68% of surveyed cities) homelessness
was which of the following?
Doing According to the International 50% 30% Pro-doing
more to Labor Organization, 168 million more to end
end child children, almost 1 in 10 child labor
labor worldwide, are engaged in child
labor. About _ of them are
working in hazardous conditions,
such as working outside in extreme
heat or exposed to toxic chemicals.
What is the minimum age to 18 14 Anti-doing
legally work in a coal mine in the more to end
United States? child labor
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Items for the knowledge metacognition task for low moral conviction topics

Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
Pineapple  Acidity and fattiness are two Pineapples and  Salami and  Pro-pineapple-
on pizza distinct flavor profiles, which are ~ pizza cheese on-pizza
often paired in foods to balance
them both. Which of the following
is an example of such a pairing?
Which of these pizza toppings is Mushrooms Pineapple Anti-pineapple-
more popular among Americans? on-pizza
Adding True or false: while cream and False True Pro sugar and
sugar and  sugar add flavor and texture to cream in black
cream to coffee, they reduce the anti- coffee
black inflammatory and antioxidant
coffee properties that are good for health
in coffee.
Which of the following statements  One packet of  Adding Anti sugar and
about one’s caloric intake from sugar and a sugar and cream in black
coffee is true? tablespoon of ~ cream to coffee
half and half coffee is
contain more less healthy,
than 10x the but black
calories of a coffee
cup of coffee makes up
about 85%
of the
calories in
the cup
Drinking Consumption of which type of Decaffeinated ~ Regular Anti-decaf-coffee
decaf coffee is associated with higher coffee (caffeinated)
coffee levels of tiredness and headaches? coffee
True or false: Caffeine withdrawal = True False Pro-decaf-coffee

symptoms, including headache,
fatigue, low mood, and irritability,
were reduced by drinking decaf
coffee—regardless of whether
people knew it was decaf
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Formal Studies show that, when compared Improve Hurt morale  Anti-formal-
dress to formal dress codes, casual dress  morale by by dress-codes-in-
codes in codes: creating a weakening  workplace
the relaxed the sense of
workplace atmosphere in ~ professional
the workplace ~ ism and
company
pride in the
workplace
According to a study, how do As having As having Anti-formal-
university students perceive higher higher dress-codes-in-
instructors who dress more competence but competence  workplace
formally? lower warmth, and
with the equivalent
reduced warmth,
warmth with the
decreasing increased
students’ competence
intention to encouraging
enroll in their students to
class. enroll in
their class.
In companies which switched from Companies Companies  Pro- formal-
a formal dress code to a casual noted a noted a dress-codes-in-
one, what was the impact? significant significant workplace
increase in improvemen
tardiness and tin
flirtatious employer-
behavior employee
relations and
transparency
A recent study showed that Business casual Casual Pro- formal-
clothing was generally dress-codes-in-
rated as more appropriate for workplace
professionals to wear at work,
which led to them being perceived
as more ethical in their jobs.
Using __ % of employees think that 15% 5% Pro-emojis
emojis emojis improve workplace

communication
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According to research from 4 times more Half as Pro-emojis
customer service platform likely to likely to
Intercom, customers are: respond to an respond to
email from a an email
business if the  from a
message business if
contains emojis  the message
contains
emojis
A 2023 study found that in a Enhances Decreases Pro-emojis
corporate setting, a leader’s use of  employees’ employees’
positive emojis: creativity creativity
because they because
feel more positive
respected and emoji use
accepted makes the
work
environment
feel
inauthentic
Gen Z individuals are more likely =~ Text messages  Emojis are Anti-emojis
to think that: are better than  better than
emojis for text
conveying messages
intense feelings  for
conveying
intense
feelings
True or False: A study found that ~ True False Anti-emojis
the receiver’s ratings of the
feelings being communicated by a
specific negative emoji were
significantly different from ratings
given by the sender
True or False: A study found that ~ True False Anti-emojis

the receiver’s ratings of the
feelings being communicated by a
specific negative emoji were
significantly different from ratings
given by the sender
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Multi- A large study found that among Better Worse Pro-multitasking
tasking vs. children and young adults aged 7
single- to 29 years old, those who more
tasking often used different forms of
technology simultaneously in their
everyday lives (i.e., multitasking)
showed performance
on a cognitive test that measured
ability to multitask successfully?
According to a study of junior high Lower Higher Anti-multitasking
school students, higher levels of
media multitasking were found to
predict ability to think
creatively later on, measured by
how many novel uses they could
come up with for an everyday
object
Reading vs Which activity leads to stronger Reading, Watching Pro-reading
watching and more widespread brain because it films,
activity, promoting greater requires the because it
imagination and creativity? brain to involves dec
translate oding both
written images and
language from  audio at the
visual inputto  same time
semantic
meaning
Which leads to higher levels of Reading a Watchinga  Pro-reading
memory for news content? transcript of a  television
broadcast news
media news segment
story
True or false: A study on language True False Anti-reading

acquisition found that seventh and
eighth graders who watched a
closed-caption TV science series
twice a week for 12 weeks
demonstrated better word
knowledge and information recall
compared to those who learned the
material by reading the textbook

130



Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
A study on language acquisition True False Anti-reading
found that seventh and eighth
graders who watched a closed-
caption TV science series twice a
week for 12 weeks demonstrated
better word knowledge and
information recall compared to
those who learned the material by
reading the textbook.
Eating Capsaicin (the active ingredient in ~ Higher rates of ~ Thickening  Anti-spicy-food
spicy food  spicy foods) has been linked to gastrointestinal ~ of the
_ symptoms such  stomach
as nausea and lining,
vomiting which
would
suggest that

it improves
the

stomach’s
ability to
handle
acids,
enzymes,
and
microorgani
sms
Which of these statements about Plants evolved = Humans Anti-spicy-food
the evolution of spicy food is true? to produce evolved to
capsaicin enjoy
because the spiciness
pain prevented  due to its
mammals, antimicrobia
including | properties
humans, from
consuming
them
What are the names of the endorphins/dop Cortisol/adr  Pro-spicy-food
chemicals released by the body in ~ amine, for a enaline, for
response to consuming spicy feeling of a feeling of
foods, and what feeling does it euphoria stress

induce in the body/brain?
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Which is true? Spicy foods Spicy foods  Pro-spicy-food
help with make it
weight loss harder to
because lose weight
capsaicin because they
increases do not make
metabolism, you feel as
which helps full, making
burn calories them easier
faster to consume
in excess
A cold What temperature shower is better ~ Cold shower Hot shower  Pro-cold shower
shower is for boosting blood circulation and
better for  reducing inflammation?
health
than ahot  showers are better for sleep, by  Hot Cold Anti-cold shower
shower relaxing muscles and lowering
core temperature
E-books How much better is reading 8x 2-3x Pro-physical
VS. comprehension with physical books
physical books versus e-books?
books
___books are considered more Electronic Physical Anti-physical
accessible to people with visual books
impairment.
IOS vs. What is the most popular mobile Androids, at iPhones, at  Pro-Android
Android operating system by market share ~ 70% 55%
worldwide?
Which mobile operating system is ~ iPhone Android Anti-Android
known for its enhanced consumer
privacy protections?
Shoes on What proportion of dirt and dustin  33% 47% Anti-shoes off
or off in a home is carried in by shoes?
the house
According to a recent University 25% 10% Pro-shoes off

of Arizona study,  of shoe
bottoms carry E. Coli, a toxic

bacteria.
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Notes How much faster is typing than 2x They are Pro-typing
taken by writing while taking notes? about the
hands or same
typed
What kind of note-taking results in Handwritingon Typingona Anti-typing
the best memory retention? paper keyboard
Film vs What kind of camera generally Film Digital Pro-film
digital for  captures higher resolution images?
capturing
images
and videos In 2017, what percentage of the 92% 67% Anti-film
top 100 movies in box office
revenue were shot at least partly
via digital cameras, as opposed to
on film?
Digital Which music format has a wider Digital Vinyl Pro-digital
music vs. dynamic range, reproducing more  streaming records
vinyl auditory detail?
records
Which music format uses a Vinyl records Digital Anti-digital
frequency range most similar to streaming
human hearing?
Drinking  Does drinking iced water or room  Iced water Iced water Pro-chilled water
room temperature water help burn a few  helps burn causes fewer
temperatu  more calories and how? calories calories to
revs. because the be burned at
chilled body needs to  rest than
water spend extra room
energy temperature
maintaining its ~ water
internal because cold
temperature temperature
after drinking s slow down
iced water. baseline
metabolism
True or false: people show poorer  False True Pro-chilled water

endurance in riding a stationary
bike after drinking cold water vs.
room temperature water according
to sports research
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
True or false: Drinking chilled True False Anti-chilled
water can aggravate migraines in water
those already prone to them
Which type of water is better to Room Ice water Anti-chilled
drink when you have a cold or flu?  temperature water
water
Listening  True or false: A 2023 study found  True False Pro-classical
to classical that one session listening to music
music has  classical music for 50 minutes
many affects gene expression in ways
cognitive that compensate for dysfunction in
and health patients with mild cognitive
benefits impairment and Alzheimer’s
Which type of listening material Listening to Listening to  Pro-classical
leads to better performance on upbeat classical white noise  music
cognitive tasks involving music only
declarative memory and
processing speed in older adults?
Which is better for cognitive Singing along  Listening to  Anti-classical
development in young children? to a nursery a piece of music
rhyme classical
music
A single exposure to which type of A pop song An upbeat Anti-classical
music can increase empathy for with anxiety classical music
peers who struggle with mental themed lyrics music piece
health?
Coffee vs ~ Which of these drinks tends to Tea Coffee Anti-coffee
tea soothe rather than worsen an upset
stomach?
Regularly consuming ___is Tea Coffee Anti-coffee
associated with significantly
lower rates of cancer and
cardiovascular mortality,
especially in men
Which of the following provides Coffee Tea Pro-coffee

faster mental alertness?

134



Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
Which is true: The The Pro-coffee
consumption  consumptio
of 25 cupsof nof25
coffee/day cups of
minimizes the tea/day
risk of minimizes
Alzheimer’s the risk of
disease Alzheimer’
s disease
Subtitles How do closed captions in movies  They improve  They reduce Pro-subtitles
when or TV shows affect memory and memory and memory and
watching comprehension? comprehension  comprehensi
TV shows of a video, by onofa
reinforcing video, by
heard dialogue  taking
with written attention
dialogue away from
the video
and
directing it
towards text
instead
A study found that Spanish with English with no Pro-subtitles
students of English as a foreign subtitles subtitles
language significantly improved
their vocabulary after watching 1
hour of a TV drama under which
conditions?
According to a survey in 2023, 38% 58% Anti-subtitles

when watching TV in a language
they know, of US adults
generally prefer to have subtitles
on?
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
Which is true about people EFL learners Erroneous Anti-subtitles
learning English as a foreign tend to subtitles
language (EFL) who are dependent incorporate have no
on subtitles when watching incorrect effect on the
television shows? information ability of
from erroneous EFL
subtitles into learners to

their

understand a

understanding ~ show
of the show correctly
they are
watching
Online What percentage of Americans 12% 27% Anti-online
dating have married or been in a dating
committed relationship with
someone they met through online
dating?
True or false: When compared to True False Anti-online
couples that met via more dating
traditional channels, marriages that
start with online dating tend to be
less satisfying and less stable
A common perception is that 70% 45% Pro-online dating
dating apps are used for casual
encounters rather than serious
relationships. Studies show that
__ % of users are not seeking
casual encounters
Studies have explored the different Seeking a Seeking Pro-online dating
motives for individuals who relationship sexual
download Tinder. Which of these experience

motivations was associated with
greater use of the app?
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
Playing A study of 2,000 children who The children The children Anti-video games
video played video games for three or who played who played
games is more hours per day found that: video games video games
beneficial had more had fewer
problems with ~ problems
attention and with
more attention
symptoms of and fewer
depression symptoms
compared to of
their peers, as  depression
reported by compared to
their parents their peers,
as reported
by their
parents
True or false: playing video games True False Anti-video games
is linked to more aggressive,
violent behaviors in adolescents
After 15 hours of supervised video  Enhanced No Pro-video games
game playing over 5 weeks, adults  cognitive difference in
aged 65 or older showed functioning cognitive
compared to those who did not functioning
play
Which of the following statements A recent A recent Pro-video games
is true? analysis found  analysis
that playing found that
shooter video non-gamers
games use less of
improves their brain
spatial skills as  for pattern
much as formal detection
(high school tasks,
and university-  suggesting
level) courses  that gaming
aimed at may impair
enhancing brain
these same efficiency in
skills do attention-
demanding
tasks
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
Texting vs. A 2012 study found that 7-to-12 Phone call; Text-based  Calling over
calling year old girls receiving a soothing  Text-based instant texting
message from their mother via instant message message;
showed reductions in Phone call
cortisol (a stress hormone) and
increases in oxytocin (a bonding
hormone), while receiving a
similar message via did
not produce these benefits
A study from 2021 found that Calling; texting  Texting; Calling over
interactions through  created calling texting
stronger social bonds and no
increase in awkwardness,
compared to interactions through
For customer support, 70% of mobile  55% of Texting over
users prefer mobile users  calling
texting over prefer
calling calling over
texting
A 2021 study showed which of the More frequent ~ More Texting over
following about couples in long- and responsive  frequent calling
distance relationships? texting voice calls
predicted predicted
significantly significantly
greater greater
relationship relationship
satisfaction satisfaction
Keeping What effect does removal of pets It reduces It has no Anti-keeping pets
pets from homes have on patients with ~ asthmatic effect on
benefits pet allergic asthma? airway asthmatic
their sensitivity airway
caregivers more than sensitivity
optimal relative to
medications optimal
alone medications
alone

138



Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
How do rates of depression Pet ownership  Pet Anti-keeping pets
compare between pet owners and  is associated ownership is
non-owners? with twice the  associated
likelihood of with a
having reduced
depression likelihood of
having
depression
According to a 2021 study on Significantly . i .
childhood development, children decreased risk Slgmﬁcantl Pro-keeping pets
3 y increased
who grow up with a dog show of Tisk of
developmental
. developmen
delay in .
L tal delay in
communication
. problem-
skills .
solving
skills
According to a study of families in  Relieving the Increasin Pro-keening nets
which a child has been diagnosed  burden on the bur dei pmgp
with autism, what is the typical primary carers .
: on primary
effect of getting a dog? (parents,
: carers
guardians, (parents
etc.), by parents,
i guardians,
providing a b
seconda; ctc.) by
ry .
. adding an
companion for additional
children dependent to
take care of
7009
Remote vs. Research shows tl;at remote wor.k 10-20% 5.10% Pro-in-person
. is, on average, % less productive
in-person .
than in-person work
work
A study examining the effect .of Lower ](?b Higher job Pro-in-person
remote work in Germany during satisfaction satisfaction
the COVID pandemic found that
employees who spent a higher
proportion of their work hours
working from home had
According to research from the 4x half Anti-in-person

firm Boston Consulting Group,
companies offering remote work
have seen revenue growth at _ the
rate of companies which did not
offer remote work over the past
three years
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
. of employees feel that 90% 40% Anti-in-person
flexible work arrangements, such
as remote work, increase employee
morale
Summer A study from Spain found that the =~ Summer, Winter, Winter over
vs. winter  proportion of patients admitted to ~ because hot because cold summer
hospitals with respiratory illnesses  temperatures temperature
who end up dying is higher in aggravate s aggravate
chronic and chronic and
infectious infectious
respiratory respiratory
diseases diseases
can train blood vessels to Moderately Moderately ~ Winter over

be more responsive, leading to
more vibrant, rosy skin over time

cold weather

hot weather

summer

Summers are marked by longer Sleep quality is  Sleep Summer over
days and shorter nights, when better in the quality is winter
compared to winter. How does this  summer, worse in the
impact sleep quality? Info: because summer,
Melatonin is the primary hormone  increased because
which causes sleepiness vitamin D increased
exposure vitamin D
during the day ~ exposure
increases during the
melatonin day
levels during decreases
the night' melatonin
levels
during the
night

! This answer is erroneous. Research has shown that longer summer days typically decreases or delay melatonin
production. This item has been excluded from the analyses.
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer

According to a review paper that 17 out of 26 15 outof 26  Summer over
analyzed studies on the studies found studies winter
relationship between seasonality that physical found no
and physical activity, activity levels significant

are generally relationship

higher in between

summer than in  season and

winter, while physical

the remaining activity

studies did not
find significant

levels, while
the

effects remaining
studies
showed
mixed
results (i.e.,
some in
either
direction)
Living in True or false: individuals living in ~ False True Pro-urban
an urban urban environments are at a higher
vs. rural risk of psychiatric disorder than
area individuals living in rural
environments.
True or false: in less developed True False Pro-urban
countries where GDP per capita is
below $20,000, rates of wellbeing
are higher for urban populations
than for rural populations
What impact does urbanization Positive Negative Pro-urban
have on public health, according to  impact, impact,
a study using annual panel data because because
published by the World Bank from urbanization rapid
2000 to 2018? increases living  urbanization
standards and decreases
overall life living
expectancy standards
and
increases

obesity rate
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
Which environment is associated Rural Urban Anti-urban
with a higher sense of community =~ communities, communitie
belonging? due to tight- s, due to
knit, small increased
social circles options for
socializing
and
geographic
proximity to
friends and
family
Which of the following statements ~ Compared to Compared Anti-urban
is true? rural residents,  to urban
urban residents  residents,
are more likely  rural
to want to residents are
move to a more likely
different to want to
community move to a
type different
community
type
Which of the following improves Viewing Viewing Anti-urban
executive attention in both older images of images of
and younger adults? nature urban
environment
s
Driving vs. When compared to driving, taking ~ $13,000 $4,000 Pro-public
public public transportation decreases transport
transporta household expenditure by
tion __$ annually
Which of the following statements  The rates of Passengers ~ Pro-public
is true? accident- on public transport
related deaths transit are
are 60x lower 3x more
when likely to be
commuting by  the victim of
bus than when  a crime as

commuting by
car

compared to
car drivers
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
A study found that users describe ~ Cars Public Anti-public
which type of transportation as transport transport
providing higher levels of physical
and social protection and
affirmation of self-worth?
In the United States, on average, On average On average  Anti-public
public transport commute times twice as long as 1.5 times as  transport
are: driving times long as
driving
times
Night owls Who is at greater risk of People with People with  Early birds over
vs. early developing diabetes and other later sleep and  early sleep  night owls
birds health problems, even after wake times and wake
controlling for lifestyle factors? times
What percentage of successful 69% 52% Early birds over
CEOs and businesspeople get up night owls
before 6 am every day, according
to a survey by Inc. magazine?
A 2009 longitudinal study Later Earlier Night owls over
examining the relationship early birds
between childhood intelligence
and adult circadian rhythms found
that children with higher 1Q scores
tended, as adults, to go to sleep
and wake up than those
with lower childhood 1Q scores
A 2008 study found that 58% of after 10pm Before Night owls over
art students in university feel more 10am early birds

creative
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer
Binge- Is binge watching better or worse  Better, because =~ Worse, Pro-binge-
watching than spaced viewing for recall 4 binge watching because watching
TV series  weeks later of episodes froma TV~ benefits from binge
VvS. series? hyper-attention ~ watching
watching and causes
them over uninterrupted cognitive
time immersion into  overload,
a narrative that  giving the
allows for brain too
enriched much
encoding and information
better retrieval  in too little
later. time to
organize and
store
information
for later
recall.
Which is better for learning the Spaced viewing Binge Anti-binge-
vocabulary of a second-language of TV show watching of  watching
from TV? episodes TV show
episodes
Showering In a study from Japan comparing Bathing Showering  Bathing over
vs. bathing routine warm-water immersion showering

bathing with showering, where
people were randomly assigned to
2 weeks of each, which one led to
greater reductions in fatigue, less
self-reported stress, and better

mental health?
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Topic Question Correct Incorrect Position
Answer Answer Favored by the
Correct Answer

Which of the following is true: For people with  For people Bathing over
chronic heart with chronic  showering
failure, taking  heart failure,
warm baths can  taking warm

help improve showers has
heart function ~ been shown
by relaxing in clinical
blood vessels. trials to be
more
effective
than warm-
water
bathing in
improving
heart
function.
While both showers and baths Showers, by Baths, by Showering over
have their benefits, have a continually immersing bathing
clear advantage when it comes to replacing dirty  the body
getting cleaner. water with and ensuring
clean water as  near-total
it washes off. coverage as
one cleans.
How much more water does a 3x 1.5x Showering over
typical bath use compared to a 5- bathing

minute shower?
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