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Partisan misinformation undermines people’s ability to make decisions based on accurate
information, posing a threat to democracy and liberal values. Current interventions to coun-
ter misinformation are less effective when it comes to politically polarizing content, espe-
cially among extreme partisans who share the most misinformation. A new line of research
suggests that crowdsourcing interventions, or using laypeople's judgments to help people
spot misinformation, provide an additional layer of content moderation that can help over-
come these limitations. We present a model that explains when crowdsourcing interven-
tions will be successful based on three factors: trust in fact-checking sources, dissonance
with previous beliefs, and crowd size. These three factors are often at odds in politically po-
larized social media environments, where more trusted sources may be less willing to pro-
vide dissonant opinions, resulting in smaller fact-checking crowds. Based on this model, we
discuss how crowdsourcing interventions could be scaled in a way that is ethical and lever-
ages network analysis methods to connect people with neighboring communities outside
their ideological echo chambers. Finally, we propose venues for future research in the field
of crowdsourcing interventions that lie at the intersection between individual-level and sys-
tem-level solutions to partisan misinformation.
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Scaling crowdsourcing misinformation interventions

1. INTRODUCTION

Misinformation has been listed as the “most se-
vere short-term risk the world faces”, as re-
ported by members of the World Economic Fo-
rum (World Economic Forum, 2024). One rea-
son for this is that it threatens democracy and
can destabilize society through ideoclogical po-
larization (Au et al., 2021; Spohr, 2017). Polariza-
tion is fueled by people's tendency to amplify
moralized content that favors “my side”, re-
gardless of its accuracy (Marie et al., 2023; Pre-
tus et al, 2023; Rathje et al,, 2021). This process
can arise from rational belief updating given a
set of priors (Cook & Lewandowsky, 2016). Ef-
forts to correct misinformation through de-
bunking are effective among the general pop-
ulation (Chan et al., 2017) but have reduced ef-
fectiveness among far-right partisans
(DeVerna et al,, 2022; Martel et al., 2024; Pretus
et al,, 2023; Rathje et al,, 2022), who spread the
largest share of online misinformation (Guess
et al, 2019). These limitations could partly be
overcome by a multi-layered approach to con-
tent moderation (Bak-Coleman et al,, 2022), in-
cluding crowdsourcing strategies where social
media users share responsibility for fact-check-
ing content (Pretus et al,, 2024). In the current
work, we explore how crowdsourcing interven-
tions could be scaled to provide a fast first-line
response to content moderation on social me-
dia.

Crowdsourcing, or the act of obtaining needed
services, ideas, or content by asking for contri-
butions from a group, especially from an online
community, rather than from traditional sup-
pliers (Allen et al., 2021), has yielded significant
achievements for humanity. One example is
Wikipedia, the largest ever-evolving encyclo-
pedia fully managed by human volunteers,
who continuously improve over 6.7 million arti-
cles in English at a rate of 21 edits per second
(Wikimedia Foundation, 2024, June 12; Wiki-
Statistics, 2024).
knowledge by non-experts can also help peo-

media Crowdsourced

ple discern the veracity of political statements
(Espina Mairal et al.,, 2024), which could have
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wide-ranging effects on how we moderate con-
tent on social media. This is partly because,
when aggregated, laypeople's judgments can
be used to accurately discern reliable news
sources (Pennycook & Rand, 2019) and true
news headlines (Arechar et al, 2023). Critically,
collective accuracy judgments are well re-
ceived even by extreme partisans, who reduce
partisan misinformation sharing in alignment
with the number of people who think a given
post is misleading (Pretus et al., 2024). Finally,
crowdsourcing could also reinforce fact-check-
ing behaviors by presenting them as socially
desirable (Gimpel et al.,, 2021) and creating a
sense of shared responsibility over content
moderation. Thus, crowdsourcing interventions
could meet current demands for more imme-
diate fact-checking strategies that are effective
among extreme partisans.

The question of how to implement crowdsourc-
ing interventions in real-world informational
ecosystems is not a trivial one. “Community
Notes”, a community-based fact-checking sys-
tem by Twitter/X, currently uses laypeople's
knowledge for content moderation. However,
the reliance on single users to add contextual
information to misleading posts followed by its
validation by a diverse set of users causes de-
lays in fact-checking, which often occurs only
after posts have circulated widely and accumu-
lated thousands of impressions (Renault et al,,
2024). This limitation could be overcome by al-
lowing everyone to tag posts as misleading and
presenting fact-checks in an aggregate man-
ner ('number of people who think a post is mis-
leading'). The aggregate approach to
crowdsourcing elicits questions such as who
can fact-check which content, and should eve-
ryone be able to see everyone else's fact-
checks?

If everyone could see everyone else's fact-
checks, then people could debunk content
they simply disagree with, and coordinated bot
attacks could be used to bring down posts by
political opponents. If people were only
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exposed to fact-checks by accounts they fol-
low, they would be more likely to fact-check
content that is incoherent with their ideologi-
cal bubble, exacerbating echo chambers. Con-
versely, if people were solely exposed to fact-
checks generated outside of their community,
then people may mistrust those fact-checks.
Importantly, the way an algorithm filters who
can see whose ratings should be transparent to
users, who have the right to know how infor-
mation is presented to them. Hence, the issue
of how to implement crowdsourcing interven-
tions is far from resolved.

We present a theoretical model to help address
these questions (see Figure 1). The model in-
cludes three key psychological factors that
should be
crowdsourcing interventions in a way that pro-

considered to implement
motes belief updates. These factors include dis-
sonance with previous beliefs, trust in fact-
checking sources, and crowd size. We review
the literature supporting why each of these el-
ements is important for effective fact-check-
ing. Cognitive dissonance, trust, and crowd size
are often at odds in polarized social media en-
vironments due to strong ingroup/outgroup
tensions. In these contexts, ingroup sources
will be more trustworthy but will provide fewer
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dissonant fact-checks, while outgroup sources
will generate more dissonant fact-checks but
will inspire less trust. We propose ways to bal-
ance out these factors when implementing
crowdsourcing interventions in the real world
by leveraging network analysis methods. Fi-
nally, we suggest directions for future research
that will help elucidate how to optimize
crowdsourcing interventions to combat misin-
formation at scale.

2. HOW DO CROWDSOURCING IN-
TERVENTIONS WORK?

Crowds across the globe can generate high-ac-
curacy judgments (Arechar et al, 2023). This
happens because of a phenomenon known as
the wisdom of the crowds, which was first dis-
cussed more than a century ago (Galton, 1907),
and in modern days has been compared to the
“Ask the audience” resource from Who Wants
to be a Millionaire? (Surowiecki, 2004). The con-
cept is rooted in the idea that collective judg-
ment from a diverse and large group of individ-
uals can be more accurate than that of isolated
experts. For instance, aggregate judgments
from politically balanced groups of laypeople
have been found to closely align with profes-
sional fact-checkers (Allen et al., 2021). In the
context of social media and misinformation,

Figure 1

Elements of Crowdsourcing Interventions that Influence Belief Update
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crowdsourcing from a broad base of internet
users can be leveraged to evaluate the veracity
of news articles, in other words, crowdsourcing
could help appropriately identify and fact-
check misinformation.

The wisdom of crowds arises from adding di-
verse viewpoints and information (Larrick et al.,
2012). Accuracy then originates from the princi-
ple that, while individual estimates may vary
widely, their average is likely to be closer to the
truth due to the dissolution of individual biases
and errors. For instance, using a diverse pool of
evaluators has proven to be effective in as-
sessing the accuracy of news articles on civic
topics, health-related information, and other
content (Allen et al,, 2021). In another study,
crowd workers evaluated the truthfulness of
statements related to the COVID-19 pandemic
using a customized search engine (Roitero et
al.,, 2020). Their task involved judging the accu-
racy of eight statements while researchers an-
alyzed factors such as worker background, bi-
ases, and cognitive abilities. Despite the varia-
bility in internal agreement between crowd
workers, their combined judgments generally
aligned with expert labels. A later longitudinal
study was conducted by re-launching the task
multiple times with both novice and experi-
enced workers (Roitero et al., 2023). The longi-
tudinal study replicated the results, showing
that workers were able to detect and objec-
tively categorize online (mis)information re-
lated to COVID-19. Although these results are
promising, current evidence points to specific
which the
crowdsourced judgments can be optimized.

conditions in accuracy of

2.1 When do crowds generate accurate judg-
ments?

Recent studies suggest crowds can generate
more accurate judgments under certain condi-
tions. When it comes to the composition of the
crowd, researchers have found that evaluations
frorn heterogeneous crowds have a greater
alignment with expert assessments. For in-
stance, Espina Mairal et al. (2024) found that
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political heterogeneity boosted the accuracy of
collective estimates when evaluating the trust-
worthiness of political messages. This is be-
cause diverse and politically balanced groups
ensure the inclusion of a range of perspectives
to bear on the veracity of news content. The
study found that politically heterogeneous so-
cial influence distinctively improved the ability
of individuals to discriminate between true and
false statements relative to a control bench-
mark with no social feedback. Conversely, ho-
mogeneous groups significantly increased
their political bias after social influence. This is
connected to the fact that people’s political
alignments strongly influence their willingness
to classify news as misinformation. For in-
stance, Coscia and Rossi (2020) found that indi-
vidual biases significantly impact the assess-
ment of content veracity by simulating the be-
havior of users in a crowdsourced content po-
licing system using agent-based modeling. This
computational modeling approach simulates
the actions and interactions of autonomous
agents to assess their effects on the system as
a whole. Simulated users' judgments were in-
fluenced by factors such as their degree of po-
larization, tolerance levels, and propagation at-
titudes. These results underscore the need for
nuanced strategies to increase crowd hetero-
geneity.

In terms of crowd size, Espina Mairal et al. (2024)
find that more than 3 or 4 individuals signifi-
cantly boost the accuracy of trustworthiness es-
timates. Thus, larger crowds are more likely to
offer accurate collective estimates. As a refer-
ence, several studies report high levels of exter-
nal agreement with expert assessments based
on the evaluations of 10 crowd workers (La Bar-
bera et al, 2020; Roitero et al, 2018; Roitero et
al., 2023).

How crowd worker responses are collected and
aggregated also affects the accuracy of
crowdsourced judgments. Importantly, individ-
ual responses should be collected inde-
pendently from one another to preclude social
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influence effects between fact-checkers which
can lead to lower accuracy performance (Hong
et al,, 2019). For instance, Condorcet’s jury the-
orem elucidates the need for individual judg-
ments to be independent for accuracy to im-
prove with larger group sizes (Hahn et al., 2019).
In other words, increasing the number of indi-
vidual judgments will not improve accuracy if
they are not independent. Moreover, the scales
used to rate the truthfulness of a given news
vary widely across fact-checking websites and
research studies. Some agencies use four to
seven-level scales, such as True, Partly True,
Misleading, and False (Lee et al, 2023), while
some studies have experimented with O to 100
and O to infinite scales (Roitero et al.,, 2018). Re-
cent work suggests that greater agreement
with expert judgments can be achieved by
merging these ratings into 2 or 3 categories,
such as True, In between, and False (Roitero et
al.,, 2023). Of note, merging percent ratings into
fewer categories could artefactually increase
external agreement with experts. The same au-
thors underlie the need to use average crowd
worker ratings to obtain more accurate aggre-
gate ratings instead of relying on the internal
agreement among workers, which is often low.
Thus, how collective estimates are collected
and processed is also an important issue to
consider when designing effective fact-check-
ing strategies.

Finally, researchers and social media platforms
can use quality checks to optimize the accu-
racy of crowdsourced fact-checks. Quality
checks can include test questions that help dis-
cern high-quality from low-quality fact-check-
ers, for example by asking them to rate known
accurate and inaccurate statements. Another
quality check involves asking fact-checkers to
justify their assessments. For instance, Roitero
et al. (2023) asked crowd workers to support
their accuracy judgments with a written justifi-
cation of over 15 words as well as the URL of the
website they had used as a source of verifica-
tion. They found that crowd workers who used
text selected from the source website to justify
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their responses, as well as more free text re-
working that information, provided more accu-
rate evaluations. The same study found that as-
sessments from crowd workers who partici-
pated in more than one set of evaluations (ex-
perienced workers) were of higher quality than
those of novice workers. Thus, the accuracy of
crowdsourced fact-checks can be improved
not only by fine-tuning the composition of the
crowd and the data collection process but also
by including additional checks that discern
high-quality from low-quality fact-checkers.

Of note, most of the reviewed studies were con-
ducted in Western contexts and focused on
specific social media platforms (e.g., Allen et al,,
2021; Coscia & Rossi, 2020; Espina Mairal et al,,
2024; Roitero et al, 2018, 2023). Beyond the
Western context, Arechar et al. (2023) found
that aggregated crowd judgments on the ve-
racity of news were highly accurate across all 16
examined countries on 6 continents. Neverthe-
less, additional cross-cultural replications are
needed to understand how crowds perform in
different cultural contexts and social media
platforms.

The effectiveness of crowdsourcing signifi-
cantly depends on the context, specific imple-
mentation strategies, and participants' political
biases. Despite that, the reviewed body of evi-
dence suggests that when properly structured,
crowdsourcing can be used as an accurate
mechanism for evaluating information at a
scale and speed that traditional fact-checking
cannot match.

3. HOW DO CROWDSOURCING IN-
TERVENTIONS INFLUENCE PEO-
PLE'S BELIEFS?

For crowdsourced fact-checks to be effective,
they need to be both accurate and believed by
other social media users. One of the main
strengths of using crowdsourcing approaches
is that crowds provide normative information.
Collective decisions reflect a shared consensus
or societal norm that guides individuals' behav-
ior and decision-making in a way that aligns
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with the values and knowledge of the group as
a whole (Larrick et al.,, 2012). This collective de-
cision-making process can legitimize out-
comes and establish standards that individuals
are more likely to accept and follow. Social
norms significantly influence people's behavior
across a variety of outcomes such as prejudice
reduction, energy conservation, economic de-
cisions, health choices, and many other do-
mains (McDonald & Crandall, 2015). While de-
scriptive norms impact behavior by reflecting
common actions within a community, injunc-
tive norms drive behavior through societal ex-
pectations. For example, people may save en-
ergy because they conform to the energy-sav-
ing behaviors of their neighbors (descriptive
norm) or because they perceive saving energy
as a socially desirable behavior (injunctive
norm). When it comes to fake news, injunctive
norms about the desirability of reporting mis-
information increased the reporting of fake
news, while descriptive norms, or letting partic-
ipants know that other people report fake
news, did not. In contrast, the combined appli-
cation of both injunctive and descriptive social
norm messages was found to be more effective
in improving reporting behavior regarding
fake news (Gimpel et al., 2021).

Normative information can also impact virality.
In a study examining the impact of crowd wis-
dom on fact-checking social media content, re-
searchers analyzed the spread of posts that un-
derwent crowd fact-checking on Twitter's Bird-
watch platform (Drolsbach & Préllochs, 2023).
Unlike previous studies that focused on misin-
formation fact-checked by third-party organi-
zations, this study found that posts identified
as misleading by the crowd were less likely to
go viral compared to non-misleading posts.
These findings suggest that people rely on so-
cial cues to determine what content they are
willing to share and emphasize crowdsourcing
as an effective method to mitigate misinfor-
mation.

Individuals rely on social influence to address
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their need for accurate reality perceptions,
strong relationships, and a favorable self-con-
cept (Cialdini & Goldstein, 2004). Specifically,
normative information can help people gener-
ate more accurate evaluations that are also
aligned with group norms, affirming their iden-
tity as group members. Misinformation chal-
lenges this logic; even if fake news is often
widely shared and appears normative, it is still
inaccurate. Thus, as proposed by the Identity-
based Model of Belief (Van Bavel & Pereira, 2018;
Van Bavel et al,, 2024), identity concerns often
override accuracy goals, leading individuals to
align their beliefs with group norms over objec-
tive facts. For instance, individuals are more
likely to share misinformation aligned with
group-relevant values, especially when they
highly identify with their reference groups (Pre-
tus et al,, 2023). Importantly, identity concerns
not only influence people's informational con-
text and who they trust but also who they ac-
cept fact-checks from. Thus, addressing misin-
formation effectively requires interventions
that provide accurate information while also
resonating with people's social identity.

In sum, crowdsourcing interventions offer a
way to present accurate and normative infor-
mation, thus aligning precise descriptions of re-
ality with social identity motives. Engaging a
broad audience in fact-checking allows for col-
lective wisdom and offers a space for a shared
truth that can resist misinformation distortions.
We next discuss which conditions need to be
met so that crowdsourced fact-checks are not
only accurate but also influential in changing
people’s beliefs.

3.1 When do crowds influence people’s be-
liefs?

Crowdsourcing interventions stand out as a
promising strategy to counter misinformation.
However, they rely on people's willingness to
accept corrections of information they may
agree with and believe new information they
may disagree with. We explore three factors
that can influence people's willingness to up-
date their beliefs in response to crowdsourced
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accuracy judgments. First, receiving fact-
checks that are incongruent with one's beliefs
can lead to cognitive dissonance, which seems
to either facilitate or hinder belief update. Sec-
ondly, who is part of the crowd and how the
crowd is labeled can influence how much trust
people place in crowdsourced accuracy judg-
ments. Finally, the size of the crowd affects how
much a given accuracy judgment is perceived
as normative, impacting people's propensity
for belief update. We discuss how each of these
factors influences the design of effective
crowdsourcing interventions to counter misin-
formation and promote belief update.

3.1.1 Cognitive Dissonance

Cognitive dissonance has been defined as the
underlying tension arising from inconsisten-
cies between an individual's behavior and their
thoughts and beliefs (Festinger, 1957), or from
simultaneously holding two conflicting beliefs
(Cognitive Dissonance: A History in Tweets,
2011; Cooper, 2012; Fontanari et al,, 2012). Cogni-
tive dissonance can occur in a variety of situa-
tions such as forced compliance, when individ-
uals are forced to perform actions that are in-
consistent with their values, beliefs, or behav-
iors; or when gaining new information that is
not aligned with previous beliefs (Annu &
Dhanda, 2020). In the context of misinfor-
mation, cognitive dissonance might occur
when individuals are exposed to fact-checks
that are incongruent with their previous beliefs
or disrupt their tendency to actively seek, en-
gage with, and share ideologically congruent
information. Individuals are motivated to re-
duce the psychological discomfort elicited by
cognitive dissonance by either changing their
previous beliefs to match the newly acquired
knowledge or by reinforcing their previous be-
liefs and avoiding any conflicting information
(Kaaronen, 2018). For instance, studies have
found that the psychological discomfort trig-
gered by retractions of misinformation can
translate into a continued belief in misinfor-
mation (Susmann & Wegener, 2022). Hence,
understanding how and when cognitive
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dissonance influences the efficacy of fact-
checks in promoting attitudinal and behavioral
change is critical to the development of
crowdsourcing interventions against misinfor-
mation.

Cognitive dissonance can hinder individuals'
willingness to reconsider their values and per-
spectives, leading them to reject or scrutinize
information that is incongruent with their
preexisting convictions (Lewandowsky et al,,
2012). For instance, exposure to opposing views
on social media has been found to exacerbate
political polarization (Bail et al., 2018). The un-
derlying cognitive process behind this phe-
nomenon is known as cognitive immunization,
which describes strategies through which indi-
viduals devalue information that contradicts
their prior beliefs (Kube, 2023), thus contrib-
uting to belief maintenance. This is related to
confirmation bias or people’s tendency to seek
out evidence that aligns with their current out-
look (Voinson et al, 2015) and disregard con-
trary viewpoints by modifying their attention
levels and information recall (Al Marrar & Alle-
vato, 2022). As a result, people may either de-
value or reframe information that conflicts with
their values. For instance, climate change skep-
tics might reject the evidence of its occurrence
by either undermining the credibility of the
source (devaluating the information) or by stat-
ing that changes in climate are part of a natural
process (reframing the information). In this
sense, cognitive dissonance represents a bur-
den to fact-checking attempts as engagement
in cognitive immunization can prevent belief
update despite disconfirming information.

One relevant strategy individuals use to reduce
the psychological discomfort elicited by cogni-
tive dissonance is altering elements of their so-
cial context. Particularly, in online social envi-
ronments, people may prefer to connect with
like-minded others to avoid exposure to con-
flicting information from their social media
feeds. For instance, individuals who are usually
very hostile online might surround themselves
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with other people who also provoke hostility
(Kaaronen, 2018). Online platforms like Face-
book and Twitter/X facilitate interactions
among individuals who share similar perspec-
tives (Cinelli et al,, 2020), which is exacerbated
by people's tendency to interact with like-
minded others, a phenomenon known as ho-
mophily (Fu et al, 2012). Homophily signifi-
cantly shapes personal informational environ-
ments, influencing the information individuals
are exposed to, the attitudes they adopt, and
their interactions (McPherson et al., 2001). Ho-
mophily also promotes the formation of echo
chambers, which contribute to the reinforce-
ment of beliefs, polarization, and the spread of
misinformation (Acemoglu et al,, 2021; Jiang et
al,, 2021; Térnberg, 2018). In this sense, cognitive
dissonance and homophily might be tightly in-
reduces the

tertwined, since homophily

chance of experiencing cognitive dissonance.

Cognitive immunization may also be overcome
given a large enough discrepancy between ex-
pected and actual outcomes, also known as
prediction error (Corlett, 2018). Studies suggest
that the size of prediction errors directly pre-
dicts belief update (Vlasceanu et al., 2021a): the
higher the predicted error, the greater the
probability of updating beliefs, and therefore,
the lower the chances of cognitive immuniza-
tion. For instance, participants who were asked
to guess how much global temperatures
would increase and estimated temperatures
much higher or lower than actual projected
temperatures were more likely to update their
beliefs (Kube, 2023). Interestingly, belief update
still happened among those engaging in cog-
nitive immunization given large prediction er-
rors. This is in line with Bayesian models of be-
lief update, which describe rational agents who
update their “prior” beliefs based on new evi-
dence, leading to a revised set of “posterior” be-
liefs. In the context of political news, studies
have found that individuals with high analytical
thinking skills are better at incorporating new
information and accurately updating their be-
liefs (Tappin et al, 2021). Thus, when taken as
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ground truth, fact-checks can function as new
evidence that helps individuals update their be-
liefs in the face of misinformation.

Belief polarization poses an enigma in light of
the large body of evidence supporting people's
adherence to the rules of Bayesian inference.
While Bayesian reasoning involves updating
prior beliefs in line with new evidence, belief po-
larization occurs when people who receive the
same information update their beliefs in oppos-
ing directions (Cook & Lewandowsky, 2016). This
phenomenon is considered "irrational" because
it involves contrary updating, which appears to
violate optimal responding as dictated by
Bayes' theorem. Attempts at explaining belief
polarization from a rational perspective pro-
pose more elaborate Bayesian models known
as Bayesian networks. These models incorpo-
rate the notion that people’s interpretation of
new evidence is moderated by additional belief
variables that are part of the general prior belief
(Cook & Lewandowsky, 2016). For instance, two
individuals with different prior beliefs about cli-
mate change may interpret the same scientific
data in ways that strengthen their respective
views because their interpretation of the evi-
dence is moderated by additional belief varia-
bles, such as their trust in science and their po-
litical ideology. Thus, networks that incorporate
a variety of beliefs could help disrupt belief po-
larization by offering a range of new ways of in-
terpreting evidence.

Can this situation be extrapolated to political
beliefs and misinformation behaviors? Studies
suggest that political tolerance increases by ex-
posing people to a range of diverse ideas, and
to reasons supporting opposing ideas (Mutz,
2002). On social media, users who are part of
politically and socially heterogeneous networks
have been found to engage more in political ex-
pression, including following or liking more pol-
iticians on social media, and sharing more po-
litical messages (Barnidge et al.,, 2018). A greater
acceptance of contrary viewpoints is possible
when people belong to a diverse enough online
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community. Heterogeneous compared to ho-
mogenous settings have been found to en-
hance truth discernment among social media
users, contributing to belief revision against
their partisan ideology (Espina Mairal et al,
2024). In this sense, heterogeneous settings
would create an opportunity for individuals to
update their beliefs due to greater political tol-
erance.

Crowdsourcing interventions can disrupt echo
chambers by increasing network heterogene-
ity and nudging users toward alternative view-
points. This could be achieved by gathering ac-
curacy judgments from heterogeneous
sources, which are most effective in bypassing
partisan biases and fact-checking political
speech as previously mentioned (Espina Mairal
et al, 2024). However, because cognitive disso-
nance seems to facilitate and hinder belief up-
date depending on multiple factors, attention
should be paid to the amount of dissonance
generated by crowdsourcing interventions.
Some of these factors include the degree of be-
lief polarization, the magnitude of prediction
errors, the risk for cognitive immunization, and
individual traits such as analytic thinking abil-
ity. We suggest that, at least in some cases, ex-
cessively dissonant opinions can put a person
at risk for cognitive immunization, while not
enough dissonance can foster the reinforce-
ment of false beliefs shared by ideological com-
munities. Future research should consider dif-
ferent levels of cognitive dissonance to under-
stand if they contribute differently to belief up-
dating across diverse political, cultural, and so-
cial media contexts. This research could be
used to fine-tune the composition of the fact-
checking crowd in a way that promotes an op-
timal level of cognitive dissonance.

To conclude, cognitive dissonance is a key ele-
ment to consider when scaling crowdsourcing
interventions to combat misinformation. Dif-
ferent implementation strategies may trigger
different levels of cognitive dissonance among
different online communities, which may
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impact their ability to promote belief update.
For that, crowdsourcing interventions that aim
to reduce echo chamber effects need to con-
sider the political and ideological preferences of
social media users and the online communities
they are embedded in.

3.1.2 Trust in Fact-Checking Sources

Similarly to cognitive dissonance, trusting the
source of accuracy judgments is key for
crowdsourcing interventions to be successful,
especially in polarized contexts (Pretus et al,,
2024). According to most persuasion theories, it
is easier to trust information given by highly
credible sources than by less credible ones
(Pornpitakpan, 2004). Source credibility dimen-
sions include expertise and trustworthiness. Ex-
pertise is the perceived capability of a commu-
nicator to make correct assertions, while trust-
worthiness is the degree to which an audience
perceives the assertions made by a communi-
cator as the most valid one possible (Hovland et
al., 1953). Source trustworthiness is more effec-
tive than expertise in diminishing people's reli-
ance on misinformation, as evidenced by Pluvi-
ano et al. (2020). In this study, COVID-19 vaccine
skeptics increased their intentions to take the
vaccine to a greater extent after receiving infor-
mation from a trusted source shared by an or-
dinary person than after receiving information
from a questionable source shared by a
healthcare professional. Although this study re-
lied on a sample of undergraduate students
and may not generalize across other contexts,
these results suggest that trust in fact-check-
ing sources is a critical element to consider
when scaling crowdsourcing interventions.

People seem to be highly sensitive to who pro-
vides corrections to misinformation. One of the
most relevant aspects of a fact-checker people
consider is their group identity (Reinero et al,,
2023). Fact-checks are more effective in reduc-
ing misinformation sharing when they are gen-
erated by people in the same identity group
(Reinero et al., 2023), especially if they are per-
ceived as highly credible (Liu et al., 2023). For
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instance, Pretus et al. (2024) found a 25% re-
duction in participants' likelihood of sharing in-
accurate information when a Misleading count
was added next to the Like count. This strategy
was more effective when the Misleading count
reflected in-group norms, that is when collec-
tive accuracy judgments came from people in
the same identity group. This may be due to
people being more likely to believe information
that comes from the ingroup, regardless of its
veracity (Pereira et al,, 2023; Swire et al., 2017),
while out-group information is most often fol-
lowed by negative comments (Wojcieszak et
al., 2021). Thus, ingroup sources may be more
effective in eliciting trust in crowdsourcing in-
terventions, especially when the identity of
these sources is made available to social media
users.

Knowing that corrections to in-group misinfor-
mation have been predominantly generated
by outgroup sources could undermine fact-
checking efforts. Studies suggest that correc-
tion strategies that come from outgroup mem-
bers can have a backfire effect (Nyhan & Reifler,
2010; Reinero et al,, 2023). For instance, individ-
uals believe misinformation even more after
witnessing outgroup corrections (Reinero et al,,
2023). Yet, backfire effects are infrequent in
practice (Nyhan, 2021) and other studies have
found no evidence of them in response to cor-
rective information (Ecker et al.,, 2023; Wood &
Porter, 2019). Even in the absence of backfire ef-
fects, people are less likely to believe infor-
mation that originates from groups outside
their own (Pereira et al., 2023). This may be due
to partisans perceiving outgroup information
as a threat to their identity (Pereira et al.,, 2023)
and experiencing high levels of dissonance
about values and essential norms they do not
share. This dissonance can lead to distrust and
negative evaluations of outgroup members
(Chambers & Melnyk, 2006). As a consequence,
individuals may ignore or attribute less credi-
bility to fact-checks from sources outside their
group. Crowdsourcing interventions could
help increase trust in fact-checks by offering
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corrections from a broad and heterogeneous
group of fact-checkers who do not share a sin-
gle identity.

The relationship between group membership
and trust in sources is exacerbated in polarized
contexts. The effectiveness of most debunking
misinformation strategies has been found to
decrease when the topic is politically polarized
(Chan & Albarracin, 2023). This may be caused
by the fact that polarized contexts offer greater
incentives to conform to ingroup norms and
distance oneself from outgroup norms (Pretus
et al, 2024). This situation creates a prone envi-
ronment for ingroup political elites to influence
the public's opinion and makes in-party elite's
misinformation even more compelling to the
public (Orchinik & Rand, 2023), regardless of its
content (Traberg et al,, 2024). Thus, how to label
fact-checking sources in crowdsourcing inter-
ventions becomes an especially relevant ques-
tion in politically polarized contexts such as the
uU.s.

The issue of trust in fact-checking sources af-
fects all types of fact-checking efforts, from
fact-checking agencies to social media plat-
forms that issue their own fact-checks. Foster-
ing trust has become increasingly challenging
due to a global “erosion of trust” in governmen-
tal institutions and social media companies
over the last decade (Prange-Gstéhl, 2016). This
trend has been intensified by the development
of social media itself, which has facilitated the
spread of online misinformation and conspir-
acy theories, thereby increasing polarization
and partisan hostility (Cinelli et al.,, 2020; Hassan
& McCrickard, 2019; Pham et al.,, 2020). This sce-
nario has emerged from a social media incen-
tive structure that rewards likability and virality
over accuracy and trustworthiness (Globig et
al., 2023). Crowdsourcing interventions can shift
this incentive structure by promoting fact-
checking as a desirable behavior, which every-
one is partly responsible for. Studies suggest
that people are willing to accept this level of re-
sponsibility, especially when they are aware
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that their contributions may influence public
discourse (Allen et al., 2021). Crowdsourcing in-
terventions may thus help foster trust in fact-
checks by encouraging people to participate in
its generation.

3.1.3 Crowd Size

Finally, the number of people who participate
in fact-checking a given piece of information
can influence how much people believe
crowdsourced accuracy judgments. Fact-
checks from larger crowds may be interpreted
as more accurate and trustworthy than fact-
checks from smaller crowds. For instance, peo-
ple are less willing to share misinformation
with every additional person participating in
collective accuracy judgments (Pretus et al,
2024), highlighting the impact of the absolute
size of the fact-checking crowd. The effect of
additional fact-checkers was independent of
the proportion of negative compared to posi-
tive feedback and the virality of the post (posts
receiving thousands compared to dozens of
Likes). Despite this, the relative amount of peo-
ple who fact-check a post compared to the
number of people who endorse a social media
post is also important. The same study revealed
that individuals were less likely to share posts
that were flagged as misleading by a crowd
that was 80% (compared to 20%) of the size of
the crowd who had liked them (Pretus et al,
2024). Positive social media engagement met-
rics such as Likes can counteract the effect of
collective accuracy judgments. Therefore, both
the absolute and the relative crowd size of fact-
successful

checkers are important for

crowdsourcing interventions.

Aside from being more influential, larger
crowds can generate more accurate collective
estimates, as explained above (see When do
crowds generate accurate judgments?). Spe-
cifically, crowds of at least 3 or 4 individuals
have been found to significantly boost the ac-
curacy of collective judgments (Espina Mairal
et al,, 2024), and commonly used crowdsourc-
ing approaches involve at least 10 fact-
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checkers (La Barbera et al.,, 2020; Roitero et al,,
2018; Roitero et al,, 2023). Thus, crowd size is not
only important to generate persuasive fact-
checks but also to produce truly reliable ones.

Crowd size can be heavily impacted by partisan
dynamics and social media network structures.
In-group members may be less willing to fact-
check in-group sources and more willing to
fact-check out-group sources, regardless of
how deserving of fact-checks they are. This can
lead to reduced fact-checking within ideologi-
cal communities and increased fact-checking
between ideological communities. As a result,
more aggressive communities with a greater
ability to mobilize large crowds could generate
more convincing fact-checks - backed by a
larger number of fact-checkers - against politi-
cal opponents. This would allow larger and
more active communities to dominate online
discourse by deliberately canceling factual in-
formation they perceive as threatening. This
possibility should be taken into account when
designing crowdsourcing interventions, which
should guarantee that fact-checks do not come
from within a single homogenous community.

Overall, cognitive dissonance, trust in fact-
checking sources, and crowd size are critical
factors that influence belief update in the con-
text of misinformation. Effective interventions
against misinformation should provide correc-
tions that are incongruent enough with prior
beliefs to facilitate belief update, without induc-
ing cognitive immunization. Moreover, to foster
acceptance of this new information, collective
accuracy judgments should come from trusted
sources in different communities. Cognitive
dissonance and trust are often at odds in polar-
izing contexts. While ingroup members may in-
spire trust but offer few dissonant judgments,
outgroup members may offer dissonant judg-
ments but inspire little trust. This results in
smaller and less effective crowds willing to fact-
check in-group content within communities.
Crowdsourcing interventions should rely on
crowds that are large and diverse enough to
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produce a dissonance level that motivates indi-
viduals to revise their convictions while remain-
ing credible and trustworthy. In the next sec-
tion, we discuss different ways to balance out
elements when

these implementing

crowdsourcing strategies.

4. IMPLEMENTATION

Throughout this review, we have presented
three factors that are important for successful
crowdsourcing interventions against misinfor-
mation: cognitive dissonance with previous be-
liefs, trust in fact-checking sources, and crowd
size. In this section, we discuss how these fac-
tors could be optimized when implementing
crowdsourcing interventions to effectively re-
duce belief in misinformation. We propose that
a key aspect to consider when addressing this
guestion is the placement of individuals in con-
versational networks and how information
spreads inside network structures.

In the present work, we define conversational
networks as dynamic networks where nodes
are social media users and connections be-
tween nodes represent followership, that is, a
scenario where at least one of the users follows
the other. The strength of these connections is
influenced by the amount of interaction be-
tween users via likes, comments, and reposts.
This definition is based on the fact that, despite
considerable differences between social media
platforms in terms of their algorithm, design,
and users, most platforms create interactions
based on followership (e.g., TikTok, Twitter/X,
Instagram, Snapchat, Youtube). While this def-
inition is useful for the current theoretical ap-
proach, it should be regarded with caution as
differences between platforms might influ-
ence how such a network may be built. Addi-
tionally, while real world conversational net-
works may continuously change as social me-
dia users dynamically choose to “follow” and
“unfollow” other accounts, the same networks
may be studied as static entities in experi-
mental research, especially in cross-sectional
experimental designs that disregard temporal
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dynamics. Our proposed implementations
should thus be considered in light of the dy-
namic nature of conversational networks in real
world social media environments.

The formation of collective memories, and by
extension beliefs, is influenced by the conversa-
tional networks people are embedded in as well
as the individual-level sociocognitive processes
that are sparked during conversational recall
(Coman et al, 2016; Vlasceanu et al, 2021b,
2023).
cause people to synchronize their beliefs with

Conversations within  communities
people close to them in the conversational net-
work. The more closely connected an individual
is to another person inside the network, the
more similar their beliefs become (Vlasceanu et
al., 2021b; Wilkes-Gibbs & Clark, 1992). Connec-
tion between any two individuals is defined by
direct interaction (conversation) with each
other. Therefore, people close in the network
converse directly with each other, whereas peo-
ple further away from each other are only indi-
rectly connected through conversations with a
third, fourth, or fifth (..) person. As a result of
these interactions, people's beliefs become
more synchronized and coordinated (Vlasce-
anu et al, 2021b; Wilkes-Gibbs & Clark, 1992).
Echo chambers could consequently be consid-
ered an example of a conversational network
whose users form a tightly-knit community
with highly synchronized beliefs.

To break out of the echo chambers and belief
synchronization across networks, people need
to come into contact with individuals who fulfill
the features mentioned in this review; individu-
als who create reasonable dissonance with
prior beliefs, who can be trusted, and who rep-
resent a sufficient crowd size to be convincing.
Furthermore, in the interest of transparency,
social media users should be able to know who
participated in fact-checking. Thus, fact-check-
ers should be similar enough to the receivers of
those fact-checks that they can be trusted, yet
sufficiently different to create dissonance and
influence people’s beliefs. We propose two
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types of solutions to achieve these results.

4.1 The Centralist Approach

One approach entails selecting fact-checkers
based on their absolute location within a net-
work. The idea would be to allow everyone to
fact-check but only display fact-checks from in-
dividuals who are connected to more than one
online community and occupy more central lo-
cations in their networks (see Table 1 and Fig-
ure 2, left panel). These individuals are termed
“Centrals” and can leverage beliefs from several
groups due to their various group member-
ships. Because of how social norms evolve
through social networks, central individuals
can be more influential in shifting norms and
(Gelfand et al,
2024). Thus, highly interconnected individuals

correcting misconceptions

may significantly affect the community as a
whole. Central individuals may be acknowl-
edged and trusted by several different in-
group members, yet because they also belong
to other groups, they could also bring addi-
tional or opposing beliefs to the table. Thus, re-
ceiving fact-checks from Centrals could make

Pretus et al., 2024

less interconnected ingroup members more re-
flective and create the needed dissonance to
break through echo chambers.

The centralist approach comes with several as-
pects to consider. First, from an ethical perspec-
tive, allowing only select individuals to influ-
ence others in the network could undermine
the principle of fairness, since others in the net-
work would not have the same opportunities to
fact-check. In this sense, being able to fact-
check could serve as an incentive for people to
connect with several distinct communities, fos-
tering network heterogeneity. Related to this,
incentives to become a Central may be
stronger for actors that aim to use fact-check-
ing illegitimately as a tool to achieve greater in-
fluence and undermine specific messages.
How these actors may be distinguished from
natural centrals remains to be elucidated. Sec-
ondly, when targeting the most central people
in a network, their held beliefs will spread to
their various connections for better or for worse.
Thus, if a given Central is highly partisan or
prone to misinformation, this too will spread

Figure 2
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across the network and reach numerous other
people. Conversely, if a given central is politi-
cally moderate, they could be uninterested in
politics altogether and be less motivated to
fact-check partisan posts in the first place, re-
ducing the overall amount of fact-checking
taking place in the network. The question of
whether individuals who are central in social
media networks are more or less partisan, es-
pecially in the light of their multiple group

Pretus et al., 2024

4.2 The “Two Steps Away” Approach

A second solution involves selecting fact-
checkers based on their relative location to the
individuals receiving their corrections. That is,
allowing everyone to fact-check misinfor-
mation but displaying corrections from “fact-
checkers who are two steps away from you”
(see Table 1 and Figure 2, right panel). Of note,
the label “two steps away"” has been chosen to

represent fact-checkers who are not part of the

memberships, remains to be addressed.

Table 1

Hypotheses to be tested and limitations of each of the proposed implementations

Strategy

Hypotheses to be tested

Limitations

Centralist Ap-
proach

Centrals with diverse group
memberships are less partisan

Centrals are more willing to
provide dissonant fact-checks

Centrals are trusted by mem-
bers of different groups

A crowd of Centrals is hetero-
genous, independent, and
large enough to generate ac-
curate judgments

Fewer users are able to
fact-check

Interested parties could be-
come Centrals and misuse
their ability to fact-check

Two Steps Away
Approach

People outside of one's imme-
diate ideological bubble are
more willing to provide disso-
nant fact-checks

People outside of one's imme-
diate ideological bubble are
perceived as more trustwor-
thy than people far out of
one's bubble

A crowd of people outside of
one's immediate ideological
bubble is heterogenous, inde-
pendent, and large enough to
generate accurate judgments

Less central users receive
fewer (but more trusted)
fact-checks

Need to establish the opti-
mal distance in steps be-
tween fact-checkers and
fact-check receivers
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user's immediate informational environment
but also not too far from it. The optimal dis-
tance in steps between fact-checkers and fact-
check receivers, either two or more steps, re-
mains to be elucidated. This solution rests on
the assumption that extreme partisans, who
are more prone to misinformation (Guess et al.,
2019), are located in more isolated and tight-
knit online communities and connect to other
more moderate groups only indirectly through
distant connections. The idea would be to rely
on distant connections (at least two steps
away) with more moderate groups of center-
right and center-left individuals, respectively,
to provide fact-checks. In the US center-left
and center-right individuals have been found
to be less susceptible to misinformation than
their more extreme counterparts (Guess et al.,
2019). Additionally, a study across 45 countries
on 6 continents found center-left and center-
right voters to be more knowledgeable about
politics than people in the middle and at the
extremes of the political spectrum (De
keersmaecker et al, 2024). Thus, center-left
and center-right individuals could help provide
more accurate fact-checks to isolated parts of
the network that may be hard to reach through
centrals. At the same time, extreme partisans
may be more receptive to fact-checks from in-
dividuals who display more moderate forms of
their own ideology (center-left and center-
right, respectively) as compared to individuals
with opposing ideologies. Thus, using collec-
tive accuracy ratings from people who are “two
steps away” may help create enough disso-
nance with previous beliefs from a large
enough crowd, while preserving a certain level
of trust.

Using either the centralist or the “two steps
away" approach comes with several limitations.
Firstly, fact-checkers in either approach could
misuse their ability to fact-check content to
promote messages they agree with, for in-
stance, by giving them a high credibility score.
This would allow partisans to enhance the per-
suasive

impact of ingroup-consistent
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information. One way to overcome this would
be to use fact-checking exclusively as a dissua-
sive tool rather than a persuasive tool. This
could be achieved by allowing fact-checkers to
“downvote” content by marking it as “mislead-
ing” but not “upvote” content by marking it as
“credible”. This strategy may come with its own
limitations since crowds could similarly organ-
ize to “downvote” accurate claims. To counter-
act both possibilities, our proposed strategies
attempt to diversify the composition of fact-
checking crowds for any given post, making it
more difficult for people to organize and collec-
tively downvote posts they disagree with.

Another open question is whether these solu-
tions would apply to different cultural contexts,
where political identities may not be organized
along left-right political divides. Because we fo-
cus on network structure rather than political
content, our framework is flexible enough to
accommodate diverse contexts as long as iso-
lated individuals with absolutist stances receive
fact-checks from more central individuals who
we assume would have less ideologically con-
gruent attitudes. For instance, it would be use-
ful in contexts where extreme tight-knit com-
munities are formed around alternative politi-
cal cleavages such as separatism versus anti-
separatism, or support for versus resistance to
autocratic regimes and specific political figures.
These assumptions are generally met in polar-
ized political contexts, where attitudes are
sorted based on group membership (Mason,
2016). However, in non-polarized contexts as
well as in the case of non-partisan misinfor-
mation, attitudes are not necessarily distrib-
utedinline with group membership. These sce-
narios pose fewer challenges when it comes to
mistrust against defined outgroups and reluc-
tance to fact-check ingroup-coherent misinfor-
mation. For instance, individuals in less polar-
ized contexts such as the UK are equally re-
sponsive to crowdsourced accuracy judgments
from the ingroup compared to anonymous so-
cial media users (Pretus et al., 2024). Thus, fact-
checking in these scenarios could be done by
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individuals both inside or outside ideological
bubbles.

Of note, we have intentionally avoided labeling
certain users as those who “hold accurate be-
liefs" and using them as fact-checkers. While
some strategies are available to identify high-
quality fact-checkers (see When do crowds
generate accurate judgments?), their judg-
ments are ultimately validated by comparing
them to expert assessments issued by profes-
sional fact-checking agencies. While expert
judgments can be a reliable source of
knowledge, this would entail that social media
companies act as arbiters of truth based on the
assessments of select agencies. In this work, we
propose that accurate beliefs may arise from
exposure to different points of view, and thus
can be approximated by selecting a diverse
pool of fact-checkers or by choosing fact-
checkers who are exposed to multiple perspec-
tives. We have proposed two implementations
that we believe would generate accurate cor-
rections based on the judgments of heteroge-
neus, independent, and large enough crowds,
three necessary criteria to achieve accuracy
(see When do crowds generate accurate judg-
ments?). However, the fact that these imple-
mentations would successfully result in crowds
that fulfill these three criteria needs to be vali-
dated in the light of empirical evidence (see Ta-
ble1).

In this section, we have discussed two potential

solutions to optimize the efficacy of

crowdsourcing interventions that involve
trade-offs between cognitive dissonance, trust
in fact-checking sources, and crowd size. Both
approaches rely on several assumptions that
need to be tested before any implementation
takes place. We next discuss future avenues of
research that could help clarify whether these
assumptions hold in real-world online environ-

ments.
5. FUTURE DIRECTIONS

To maximize the effectiveness of

Pretus et al., 2024

crowdsourcing interventions and minimize the
risk of coordinated attacks against given politi-
cal messages, we propose limiting whose fact-
checks are visible to each user based on the rel-
ative or absolute location of the fact-checker in
social networks. Ensuring a diverse set of fact-
checkers necessarily requires leaving some of
them out, especially those who could have a
greater conflict of interest. This work is an at-
tempt to define how to do this filtering in a way
that is systematic and transparent. We believe
our proposed implementations can generate
sufficient cognitive dissonance based on a
large enough crowd, all the while preserving
some level of trust in sources and algorithm
transparency. This new approach comes with
several open questions that should be ad-
dressed.

Firstly, while we provide evidence that trust in
sources, cognitive dissonance, and crowd size
can impact belief updating, several core as-
sumptions in our model remain to be tested.
One of these assumptions is the potential non-
linear effect of dissonance on belief updating:
the idea that increasing levels of dissonance
have a positive effect on belief updating, while
at least in some cases too much dissonance will
prompt cognitive immunization. Future re-
search should assess whether this pattern
emerges in at least certain conditions. Another
assumption is that choosing fact-checkers in
central locations of the network or those who
are “two steps away” from any given user would
generate a diverse enough group of fact-check-
ers able to provide accurate judgments on any
given issue. Testing these two assumptions is a
critical first step to validate our proposed model
and implementations.

Secondly, both proposed solutions rest on the
assumption that there is an association be-
tween absolute network location and political
orientation or at least political extremity. Stud-
ies suggest partisan echo chambers foster po-
larization (Hobolt et al., 2023). Thus, one might
expect that extreme partisans are embedded in
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more isolated and tight-knit communities
while moderates occupy more central loca-
tions and are connected to a greater number
of different communities. Political orientation
has proven to be a valuable predictor of many
outcomes related to misinformation, such as
exposure and engagement with fake news
(Guess et al.,, 2019) and resistance to fact-check-
ing (Rathje et al., 2022). However, other work
suggests that the traditional left-right spec-
trum falls short when it comes to capturing im-
portant aspects of political behavior (Costello
et al, 2023). Future research should assess
where in the network different groups with var-
ying degrees of political extremity are located,
and how connected they are to neighboring
communities. This may vary in different social
media platforms (e.g., Facebook versus Twit-
ter/X) and across cultural groups. Thus, an in-
depth analysis of the ideological composition
of any given network should precede any at-
tempt at implementing the proposed solu-
tions.

When it comes to crowd size, one question that
remains is what percentage of individuals
across different ideological commmunities are
willing to fact-check misinformation that is ide-
ologically congruent with their own and neigh-
boring communities. Extreme partisans may
be less willing to fact-check ingroup sources,
while moderates may be less interested in pol-
itics and thus less likely to fact-check partisan
misinformation out of indifference. This would
cause center-right and center-left individuals
to receive fewer fact-checks from neighboring
communities of more center-leaning moder-
ates on one side and, respectively, far-right and
far-left partisans on the other side. This may not
be particularly detrimental, because center-left
and center-right voters are less susceptible to
misinformation (Guess et al, 2019) and more
politically knowledgeable than people at the
extremes and center of the political spectrum
(De keersmaecker et al, 2024). Thus, these
groups may benefit less from fact-checking
than more extreme groups. Knowing how
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much each group is willing to fact-check differ-
ent political sources and how responsive it is to
different crowd sizes would help fine-tune
whose ratings should users have access to.

Additionally, because social media users should
be able to know whose fact-checks they are ex-
posed to, how to label fact-checkers becomes a
relevant issue. One question is whether individ-
uals at the far right of the political spectrum,
who could benefit the most from fact-checking
(Guess et al.,, 2019), trust individuals who are ide-
ologically close, but in different ideological
communities, such as center-right voters. Stud-
ies suggest that, while individuals are attracted
by similarly minded others (Byrne & Nelson,
1965), they prefer people with ideologically con-
sistent opinions and high levels of certainty
over these opinions (Zimmerman et al., 2022),
two traits that characterize political extremists
(Zmigrod et al, 2019). These results leave little
room for moderates with ambiguous or ambiv-
alent political attitudes to be liked, even among
other moderates (Zimmerman et al,, 2022). Fu-
ture studies should thus assess whether label-
ing fact-checkers as “center-right” or “center-
left” has detrimental effects on people's ten-
dency to update their beliefs, especially among
neighboring communities of extreme parti-
sans. In this case, alternative labels that refer to
network structure rather than political orienta-
tion, such as “fact-checkers who are 2 steps
away from you”, would be recommended.

Finally, another venue for future research when
it comes to increasing the heterogeneity of
fact-checking crowds would be to use machine
learning algorithms to assess the political lean-
ings of different individuals in the crowd. These
assessments could be used to adjust the
input to
crowdsourced judgments, resulting in collec-

weight of each contributor's
tive estimates balanced for political affiliation.
Moreover, in the interest of transparency, the
extent of the contributions from fact-checkers
of different political leanings could be commu-
nicated to users consuming crowd-checked
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content. While this approach might be inter-
esting to pursue in the future, it also has its own
set of concerns, especially data privacy consid-
erations and the reliability of political affiliation
estimates using machine learning.

Elucidating these questions will be key to con-
firming the suitability of network-based ap-
proaches to define whose ratings people are
exposed to. This would allow using systematic
criteria to regulate fact-checking that apply to
everyone in an ethical manner, without dis-
crimination, and in a way that is transparent
and accessible to social media users. This ap-
proach could be especially interesting to open-
source social media platforms such as Masto-
don or Bluesky Social, which are already
aligned with these principles.

6. CONCLUSION

We have argued that crowdsourcing interven-
tions will be most effective if they convey disso-
nant feedback from a large enough crowd that
people trust. This approach will be most bene-
ficial for extreme partisans who share most
misinformation but also mistrust traditional
fact-checking sources. We believe this can be
achieved by allowing everyone to fact-check,
but making these ratings visible to users in a
way that precludes individuals and organiza-
tions from abusing this capability to overturn
political opponents. We have proposed two
ways to find a balance between these three el-
ements based on the user's relative and abso-
lute locations in social media networks while
preserving transparency and proposed future
research to address remaining questions. Cur-
rent attempts to employ crowdsourcing ap-
proaches to fact-checking, such as “Commu-
nity Notes” on Twitter/X, often arrive too late. By
allowing users to fact-check content in an ag-
gregate manner, social media companies
could provide an extra layer of content moder-
ation by allowing people to share this responsi-
bility while offering a first-line response to mis-
information.
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