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Widespread belief in claims that run counter to substantial scientific evidence—like climate
change is a hoax, and the earth is flat—can have harmful societal consequences. Under-
standing the reasoning behind these beliefs is crucial for mitigating their spread. Across two
studies, we used quantitative content analysis to compare how believers (Fringe) and non-
believers (Mainstream) of implausible claims reason about evidence. After reading a ficti-
tious report of either high or low quality from a forensic expert (Study 1; N = 183) or doctor
(Study 2; N =193), and rating the expert, participants explained the reasoning behind their
ratings. We analysed the quantity and quality of these responses. There was mixed evidence
suggesting that Fringe believers' responses were less effortful than Mainstream responses.
However, we found consistent evidence that Fringe believers provided significantly fewer
normative justifications and weak evidence that they provided significantly more self-gen-
erated justifications. These results suggest that Fringe believers rely less on conventional
indicators of evidence quality. Differences in how people evaluate information may explain
why some adopt implausible beliefs, and framing information in ways that resonate with
Fringe believers may help reduce the spread of false claims.
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1. INTRODUCTION

Discerning fact from falsehood presents a sig-
nificant challenge in the information age. Be-
lief in epistemically suspect claims such as un-
verified conspiracies, fake news, and pseudo-
science is associated with a host of negative
outcomes such as heightened discrimination
against marginalised groups, lower civil en-
gagement, reduced public health compliance,
and weakened societal cohesion (Jolley et al,
2022; Roozenbeek et al., 2020). Belief in suspect
claims is not reserved to a small minority either.
For example, 20% of surveyed Australians be-
lieved the government concealed health risks
posed by 5G (Marques et al., 2022). To under-
stand why people find claims of this kind per-
suasive, we examine how believers and non-
believers of implausible claims differ in their
reasoning.

One proposed explanation for why people be-
lieve misinformation is miserly thinking. To use
Kahneman's (2011) dual process model, cogni-
tive miserliness would broadly refer to a reli-
ance on intuitive, fast thinking (System 1) over
analytical, slow thinking (System 2). When eval-
uating information, cognitive misers are un-
willing to go beyond heuristic processing, ex-
pending little effort or analysis when trying to
determine if information is plausible or correct.
Miserly thinkers may come to believe misinfor-
mation because they do not think carefully
enough about the evidence that they encoun-
ter (Pennycook & Rand, 2019; Scherer et al,
2021).

In line with this view, self-reported analytic
cognitive style has been found to negatively
correlate with belief in conspiracy theories and
the paranormal (Aarnio & Lindeman, 2005; Yel-
buz et al,, 2022). Similarly, performance on tasks
designed to assess analytic thinking, such as
the Cognitive Reflection Test (CRT,; Frederick,
2005), is inversely correlated with belief in du-
bious claims (Pennycook et al.,, 2012, 2015; Pen-
nycook & Rand, 2019; Yelbuz et al., 2022). Pen-
nycook and Rand (2019), in finding that lower
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CRT scores relate to lower accuracy in detecting
implausible news headlines, suggested that
failing to think thoroughly leads people to be-
lieve false claims. Yelbuz (2022) also suggested
that claims like conspiracy theories attract peo-
ple with an intuitive thinking style because
such theories require lower cognitive effort.
And Brashier (2023) noted that several pieces of
evidence appear to characterize conspiracy
theorists as “overconfident underthinkers” (p.
3). We refer to the idea that people believe false
claims because they fail to effortfully evaluate
information as the Miserly Hypothesis.

It is worth noting that analytic versus intuitive
thinking may refer to many things, including
processing strategies, reliance on heuristics
versus formal logic, emotional versus rational
decision-making, or the mental effort people
expend when evaluating information. Varied
definitions can also complicate tests of miserli-
ness because effort and ability can be challeng-
ing to disentangle. Analytic thinking involves
the deliberate, systematic evaluation of infor-
mation, which is inherently effortful, but effort
alone does not guarantee analytic processing.
In testing the Miserly Hypothesis, we focus spe-
cifically on whether those who believe implau-
sible claims expend less effort than non-believ-
ers when evaluating evidence. We reason that
while increased effort may sometimes equate
to more analysis, decreased effort cannot signal
more analytical thinking.

Within this framing, evidence suggesting that
those who believe misinformation are cognitive
misers has certain limitations. For example,
even though the CRT is the dominant way to
assess analytic thinking in the literature (Pen-
nycook et al., 2015), it may not reliably assess in-
dividual differences in miserliness. Stupple and
colleagues (2017) demonstrated that people
who struggle on the CRT perform poorly be-
cause of limited working memory or cognitive
inhibition rather than miserliness. Instead, poor
performers on the CRT may expend considera-
ble mental effort but have a misguided
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approach. Several studies in fact question the
validity of the CRT for similar reasons (e.g.,
Blacksmith et al,, 2019; Otero et al.,, 2022; Patel
et al,, 2019). Relatedly, believers of implausible
claims (e.g., climate change is a hoax, vaccines
are harmful) give incorrect answers to CRT
guestions more often than non-believers, but
they spend longer attempting to answer the
guestions (Martire et al., 2023). Lengthier delib-
eration is inconsistent with miserliness.

Other evidence also challenges the notion that
believers of implausible claims are cognitive
misers. Anti-vaccination comments on Face-
book, for instance, display more analytical lan-
guage compared to pro-vaccination or neutral
comments (Faasse et al.,, 2016). The evidence on
whether encouraging analytical thinking re-
duces belief in false claims is also mixed (see
Bago et al,, 2020; Sanchez et al., 2017; Veckalov
et al., 2024). Additionally, in studies that assess
how individuals evaluate rich text material,
there is little evidence that those who believe
implausible claims are less analytical than non-
believers (Martire, Growns et al,, 2020). Overall,
growing research suggests that it may be inac-
curate to broadly characterize those who be-
lieve implausible claims as having a generally
miserly cognitive style.

If not miserliness, what else may be at play? An-
other perspective is that false beliefs stem from
different perceptions about what evidence is
reliable or valid. Lewandowsky and colleagues
(2017) argue that those who endorse misinfor-
mation adopt a 'post-truth' lens, viewing the
world through an alternative epistemology
that defies conventional standards of evidence.
A preference for alternative sources and less
conventional evidence (see Harambam &
Aupers, 2015) can mean that people draw on or
emphasise different information on given top-
ics. Such preferences can shape what infor-
mation people value and attend to, and how
that information is then assessed and inte-
grated. As a result, people can arrive at drasti-
cally different conclusions on the same topic.
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Adopting fringe positions on issues like vac-
cines and climate change, in other words, may
arise from overvaluing certain types of infor-
mation even when it conflicts with higher-qual-
ity, epistemically normative evidence. We call
this view the Information Preference Hypothe-
sis.

There is some evidence to support this perspec-
tive. For one, those who believe suspect claims
tend to distrust information from scientific ex-
perts, authorities and institutions (Imhoff et al,,
2018; Lewandowsky et al, 2017; Lyons, 2023;
Ward et al, 2017). Believers may also exhibit
lower intellectual humility (Bowes & Tasimi,
2022) and might therefore trust their own
knowledge and experiences over the opinions
of others (Krumrei-Mancuso & Rouse, 2016).
Suspect beliefs are also linked to preferences
for less credible sources, such as social media
and personal experience (Blankenship et al,
2018; Enders et al., 2023; Rodriguez, 2016). These
varied pieces of evidence indicate that misbe-
liefs may emerge from operating in an alter-
nate epistemic framework that values non-nor-
mative information.

1.1 The Present Studies

The aim of the present set of studies is to test
the Miserly and Information Preference hy-
potheses by using evidence evaluation tasks to
compare those who believe implausible claims
to those who do not. We define an implausible
claim as one that contradicts substantial evi-
dence and consensus among scientists and in-
stitutions, where relevant evidence is publicly
accessible and key events are not dependent
on secrecy among a small group of individuals.
This definition narrows implausible claims to a
subset of claims within the broader category of
misinformation. The four implausible claims we
focus on are: 1) global warming is a hoax, 2) vac-
cines are harmful and this fact is covered up, 3)
the Earth is flat, and 4) the Apollo moon land-
ings never happened and were staged in a Hol-
lywood studio (Martire, Growns et al., 2020; Mar-
tire et al., 2023). Notably, three of these claims
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are overtly conspiratorial, and the fourth (the
Earth is flat) implies a global conspiracy as well.
It is quite possible that a belief which contra-
dicts substantial evidence and scientific con-
sensus may necessitate a large-scale conspir-
acy to be convincing. Our four claims could
therefore also be viewed as implausible con-
spiracy theories (see Frenken et al., 2024 for a
distinction between plausible and implausible
conspiracy theories). In any case, we label those
who believe implausible claims as Fringe be-
lievers and those who do not as Mainstream
believers because these terms are more neu-
tral.

Across two studies, Fringe and Mainstream be-
lievers read facts about an expert and their
opinion, which is of either conventionally high-
quality or low-quality. They then rate the per-
suasiveness of the expert and their opinion be-
fore providing an open-ended response ex-
plaining their ratings. The results for the quan-
titative data are reported elsewhere (Robson et
al,, 2024), but the persuasiveness ratings for the
high- and low-quality evidence suggest that
Fringe and Mainstream believers are equally
effective at distinguishing evidence quality;
both groups expended the analytic effort re-
quired to reach a normatively expected conclu-
sion. We extend on this work here by employ-
ing content analyses to compare the groups on
the open-ended responses they gave to justify
these evaluations.

We code the open-ended responses into dis-
crete justifications that fit under three over-
arching categories. The first includes justifica-
tions about information in the report that was
relevant to expertise (per the Expert Persua-
sion Expectancy Framework [EXPEX]; Martire,
Edmond & Navarro, 2020). The second includes
justifications about peripheral information in
the report irrelevant to expertise. And the third
includes self-generated information provided
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by the participant. Hypotheses for both studies
were preregistered (Study 1. https://aspre-
dicted.org/blind.php?x=2DP_68B; Study 2:
https://aspredicted.org/blind.php?x=9Z5_FJL),
but specific coding procedures and planned
analyses were not specified.

Under the Miserly Hypothesis, Fringe believers
should display less effort in their reasoning and
therefore provide significantly fewer justifica-
tions overall compared to Mainstream believ-
ers. In line with the Information Preference Hy-
pothesis, however, we expect Fringe and Main-
stream believers not to differ significantly in the
number of justifications they provide, but to dif-
fer significantly in the type of justifications they
provide.! Importantly, participants were asked
to reason about information unrelated to the
implausible claims above. This design ensures
that pre-existing beliefs about specific issues
are unlikely to affect participants’ reasoning on
our experimental tasks. However, any differ-
ence in miserliness, if it is a cognitive style,
should apply even in these unrelated contexts.

2. METHODS
2.1 Ethics and Data Availability

Ethical approval for both studies was obtained
through the UNSW Human Research Ethical
Approval Panel C #3454 and #3636, respec-
tively. The codebook, data, and analytic scripts
for these studies can be found on the Open Sci-
ence Framework (OSF) at: https://osf.io/ebv9c/.

2.2 Design

In both Studies1and 2, we employed a 2 (Belief
Group; Fringe vs. Mainstream) X 2 (Condition;
High vs. Low quality report) between-groups
design. Participants read and rated the persua-
siveness of fictional expert reports from either a
forensic examiner (Study 1) or medical doctor
(Study 2). This report was manipulated to be of
either high or low quality (based on the ExPEXx
framework; Martire, Edmond & Navarro, 2020).

'In the preregistrations, we refer to this hypothesis as the ‘limited’ explanation, but the way in
which we operationalised the variables in fact aligns more with what we call information prefer-

ences.
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Participants then justified their ratings in an
open-ended response. Justifications were
coded into one of three categories using the
manual coding method detailed below. The
dependent variables of interest were the total
number of justifications provided and the

number of justifications from each category.
2.2.1 Grouping Method
Participants were grouped via the Belief in Im-

(BEIC; Martire,
Growns et al., 2020) administered towards the

plausible Claims Protocol
end of each study. This protocol includes the
four implausible claims outlined in the intro-
duction (global warming is a hoax; vaccines
are harmful, and this fact is covered up; the
earth is flat; the Apollo moon landings never
happened and were staged in a Hollywood
film studio). Participants answered using a
scale from O (Not at all) to 100 (Definitely true).
If a participant rated one or more of the im-
plausible statements above 60 for truth, they
were labelled as a Fringe believer whereas par-
ticipants who rated all four implausible state-
ments below 40 were classified as Mainstream
believers. These cut-off values were selected
because they are analogous to thresholds typi-
cally used with 5-point Likert scales where val-
ues of 4 and 5 indicate agreement, values of 1
and 2 indicate disagreement, and a value of 3
indicates indecision or uncertainty. These crite-
ria ensure that all participants categorized as
Fringe believers have indicated strong belief in
at least one implausible claim, while all Main-
stream believers have indicated little or no be-
liefin all of the implausible claims. This method
arguably aligns more with the Fringe and
Mainstream labels than say a median split
method, which might misclassify individuals
with mild belief across all four claims as Fringe,
or those with strong belief in only one implau-
sible claim as Mainstream. Prior work, however,
has indicated that varying the precise cut-off
values has little impact on general findings re-
garding these groups (see Martire, Growns et
al.,, 2020; Martire et al., 2023).
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We chose to group participants, rather than use
a continuous measure of belief, for several rea-
sons. First, implausible claims are endorsed by
relatively few people, so a general population
sample would include few people who actually
believe such claims, limiting insights into this
group of interest. To address this, we specifically
prescreened participants who either endorsed
or rejected implausible claims (see Participants
section). A group comparison approach is
therefore consistent with how participants
were recruited.

Consider also an analogy from basketball: to
understand what predicts expert basketball
performance, sampling from general popula-
tion may be inadvisable as most people are not
professional basketballers. The key variables
that distinguish basketball ability in the general
population may be different from the variables
that separate experts from amateurs. A more
suitable approach would be to recruit equal
numbers of experts and amateurs, and to com-
pare them on relevant traits and skills. Using
general population samples may similarly mis-
represent relationships regarding belief in im-
plausible claims. For instance, van Prooijen and
colleagues (2023) found that correlations be-
tween beliefs can be entirely driven by those
who accept the official narrative rather than by
actual conspiracy theorists. Recruiting equal
numbers of believers and non-believers, and
comparing them on psychological measures,
can allow for meaningful conclusions about
what separates the two groups.

2.3 Participants

All participants were pre-screened on Prolific
within two months prior to data collection with
the BEIC protocol outlined above. From those
pre-screened, we aimed to recruit 120 pre-
sumptive Fringe believers and 120 presumptive
Mainstream believers via Prolific. However, par-
ticipants were formally grouped for analysis via
their responses to the BEIC protocol re-admin-
istered in the present studies. There were no re-
strictions on which countries we collected data
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from because we aimed to oversample people
who believe implausible claims rather than re-
cruit a representative sample from any partic-
ular country. Participants received monetary
compensation of £2.25 for taking part.

A priori power analyses conducted in G*Power
(Faul et al., 2007) indicated that a minimum of
179 participants would be needed to detect a
medium effect (f=0.25) in a 2 X 2 between sub-
jects ANOVA with 80% power. Two attention
checks were included throughout each study,
and we excluded participants who failed both
attention checks or who responded in a lan-
guage other than English. We also excluded
participants who no longer met the criteria for
either Fringe or Mainstream based on their re-
sponses on the re-administered BEIC protocol.

2.3.1 Study1

A total of 240 participants were recruited. None
were excluded based on attention checks but
two were excluded for not responding in Eng-
lish. Of the remaining 238 participants, the av-
erage age was 39.1 (SD = 14.4), 54.2% identified
as Male (45.0% as female; 0.4% other), 71.8%
identified as White/Caucasian (9.7% Hispanic,
8.4% African American, 3.4% Asian, 6.3% other),
75.6% had tertiary level education or higher
(23.5% high school level or less), and 68.9%
spoke English as a first language. Twenty-six
participants did not meet the criteria for either
Fringe or Mainstream believers, leaving 104
Fringe believers and 108 Mainstream believers.
After pilot coding, 183 participant responses re-
mained, and only these were used for analysis.

2.3.2 Study?2

We recruited 239 participants. None were ex-
cluded based on attention checks or language.
The average age of these participants was 45.3
(SD =13.7), 57.7% identified as male (41.4% fe-
male, 0.4% other), 849% identified as
White/Caucasian (4.6% Asian, 4.2% African
America, 2.9% Hispanic, 2.9% other), 71.1% had
tertiary level education or higher (28.5% high
school level or less), and 81.6% spoke English as
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a first language. Of these, 96 were classified as
Fringe believers and 126 as Mainstream believ-
ers, with 17 removed for not fitting either crite-
rion. After pilot coding, 193 participant re-
sponses remained, and only these responses
were used for analysis.

2.4 Materials and Procedure

Participants provided informed consent and
then completed an evidence evaluation task in
which they read facts about an expert and their
opinion. Participants were randomly allocated
to read either a high- or low-quality report (ma-
nipulated based on the ExPEXx framework; Mar-
tire, Edmond & Navarro, 2020). Table 1 (adapted
from Robson et al., 2024) provides the wording
of the reports. The ExPEx framework contains
eight attributes relevant to the merit-based as-
sessment of an expert's opinion: foundation,
field, specialty, ability, opinion, support, con-
sistency, and trustworthiness (see Martire,
Growns et al., 2020; Martire & Montgomery-Far-
rer, 2020 for more details). The reports pre-
sented eight facts, each corresponding to one
of the ExPEXx attributes. The expert opinion’s
soundness, credibility and merit is determined
according to strengths and weaknesses on
these attributes (Martire, Edmond & Navarro,
2020).

In addition to the relevant pieces of infor-
mation, we added incongruent and low-rele-
vance information to make the task more chal-
lenging. For example, the expert was described
as having a technical and specialised hobby
(i.e., pilot) in the low-quality condition and a cas-
ual hobby in the high-quality condition (i.e,
candlemaker). In Study 1, two relevant EXPEx at-
tributes (support and consistency) were also in-
congruent with the other attributes, again to
make the task more difficult. The high-quality
report, for instance, stated that another expert
did not reach the same opinion as the expert,
whereas in the low quality report another ex-
pert did reach the same opinion. In Study 2, all
relevant information was intentionally congru-
ent with the quality condition because the
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Table 1

The Information Provided in the Reports in Studies Tand 2.

Robson et al.,, 2024

ExXPEXx Attrib-
ute

High [low] quality and low relevance information

Study 1

Study 2

Foundation

Field

Specialty

Ability

VA
VA 4

An extensive review of the medical literature reveals that formal
training, study, and experience working as a clinical podiatrist
makes it possible [does not make it possible] to identify a perpe-
trator through the comparison of a) gait patterns captured on
CCTV with b) the gait of suspected offenders.

Dr X has formal training, study and experience working as a clini-
cal podiatrist [hand surgeon]. Dr X has also obtained a degree in
Psychology from a local college [prestigious university].* Dr X is a
single mother of two children who lives in a ‘working class’ neigh-
bourhood.

Dr X has [has not] undertaken training courses specifically instruct-
ing how to make comparisons from low quality CCTV footage to
high quality suspect footage for the purpose of gait analysis. She is
also a candlemaker [But she is also a pilot]*in her spare time.

Dr X has been tested to examine whether she is accurately able to
match suspects to perpetrators on the basis of a gait comparison
using CCTV footage. Dr X performs the task very well and rarely
makes mistakes [very poorly and commonly makes mistakes]. Dr
X's friends like to tell stories about all of the times she was [was
not] able to recognise them even from afar, just by the way they
move.

An extensive review of the medical literature reveals that
formal training, study, and experience working as a neu-
rologist makes it possible [does not make it possible] to
accurately diagnose a neurological disorder called Intraar-
terial Capitis by looking at the results of brain scans.

Dr Chen has formal training, study, and experience work-
ing as a neurologist [orthopaedic surgeon]. Dr Chen has
also obtained a degree in Psychology from a local college
[prestigious university]* Dr Chen is a single mother of two
children who lives in a ‘working class’ neighbourhood.
Dr.Chen is not close friends with any (is close friends
with many)* of her colleagues.

Dr Chen has [has not] undertaken an Advanced Training
Program specifically instructing how to read brain scans
to make accurate diagnoses of Intraarterial Capitis. She is
also a candlemaker [But she is also a pilot]* in her spare
time.

Brain changes caused by Intraarterial Capitis can be seen
in autopsy results. Dr Chen has [has not] been tested to
examine whether she is accurately able to diagnose In-
traarterial Capitis from brain scans in training cases, by
comparing her diagnoses to later autopsy results. Dr Chen
performs the task very well in training and rarely makes
mistakes. This is her first case of Intraarterial Capitis
with a real patient.* After visiting Dr Chen, Patient B
heard that a friend had a really bad [good]* experience
with Dr Chen.
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ExPEx Attrib-

High [low] quality and low relevance information

ute
Study 1 Study 2
Opinion In her report, Dr X gave the opinion that she is extremely [some- In her report, Dr Chen gave the opinion that she is ex-
what] confident that the perpetrator from the CCTV and the sus- tremely [somewhat] confident that Patient B should be
pect are the same person given the observed similarities in their diagnosed with Intraarterial Capitis given the features of
gait. Patient B's brain scan.
Support When asked by the Court, Dr X did not provide any evidence [pro- When asked by Patient B, Dr Chen provided extensive

Consistency

Trustworthi-
ness

vided extensive evidence]* in support of this opinion.

The opinion expressed by Dr X was reviewed by a clinical podiatrist
with formal training, study, and experience. The clinical podiatrist
did not reach [reached]* the same opinion as Dr X.

Dr X is a court appointed expert in this case. She has worked for
both the prosecution and the defense in the past showing that
she does not have a pro-prosecution or pro-defense bias in her
work [known as a hired gun and only testifies for the prosecution].

evidence [did not provide any evidence] in support of this
diagnosis.

The opinion expressed by Dr Chen was reviewed by a neu-
rologist [two neurologists] with formal training, study, and
experience. The neurologist reached [One neurologist did
not reach] the same diagnosis as Dr Chen, but Patient B’s
husband - an electrician - disagrees [agrees]* with Dr
Chen’s diagnosis._

Dr Chen has no [a] vested interest in diagnosing Intraarte-
rial Capitis. She has no known [is suspected to have] ties
to pharmaceutical companies that provide treatments for
Intraarterial Capitis and is only concerned with the well-
being of her patients [so it benefits her to make more di-
agnoses of the disorder].

Note. Table adapted from Robson et al. (2024). Bolded text was presented in the high quality condition whereas text in brackets was presented in the
low quality condition. Italicized text denotes low relevance information (i.e.. not related to Expert Persuasion Expectancy [EXPEX] attributes). Some
information (*) was incongruent with the quality condition to add ambiguity to the material.
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paradigm was being applied to a medical set-
ting for the first time.

After reading the report, participants rated
how persuasive they found the expert and their
opinion (aggregate of weight, value, and credi-
bility), and whether they agreed with the opin-
ion. Next, participants wrote an open-ended re-
sponse asking them to justify their ratings. The
open-ended responses are of main interest
here. The questions posed to participants in
Studies 1 and 2 were similar to each other. The
question from Study 1 was:

“We are interested in learning about the infor-
mation you used to make your decisions about
Dr X and her opinion on the previous screens.
Please describe what you considered as accu-
rately as you can. There are no right or wrong
answers, but please write in full sentences.”

Participants then completed a series of other
guestions beyond the scope of the present
study, followed by the BEIC Protocol, which
was used to place participants into groups. This
protocol includes the four implausible items
outlined eatlier interspersed among eight gen-
eral knowledge items, and one attention
check. The general knowledge items were in-
cluded to avoid demand effects when inquir-
ing about beliefs. An example of a general
knowledge item was: ‘Spiders have six legs’. Fi-
nally, participants responded to demographic
guestions and were then debriefed.

2.5 Response Coding
2.5.1 Pilot Phase

We initially selected 35 responses randomly
from the full sample in each study to develop a
codebook that we could then apply to the re-
maining responses (per White & Marsh, 2006).
The codebook’s development followed proce-
dures outlined in qualitative coding manuals
(Bryman, 2016; Riff et al,, 2014; Ward et al., 2017;
Weber, 1985; White & Marsh, 2006). Two inde-
pendent coders (authors EG and SP3J) identi-
fied and categorised the presence (1) or
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absence (‘0’) of justifications for each partici-
pant's response. Coders were blind to who
wrote the responses. A justification was defined
as any reason provided by the participant for
rating the credibility, value, and weight (i.e. per-
suasiveness) of the expert, or for agreeing or
disagreeing with the expert. After initial inde-
pendent coding, the coders discussed differ-
ences and refined the category definitions. This
codebook was revised several times, with itera-
tions ceasing once inter-rater reliability for
most categories had ‘substantial agreement’ or
higher (Cohen’s k > .60; Landis & Koch, 1977).

2.5.2 Test Phase

The final codebook included 18 justification
subcategories with detailed instructions and
examples for each subcategory (see
https://osf.io/ebv9c/). Each of these 18 subcate-
gories fell under one of three overarching justi-
fication types: Present-relevant (pertaining to
information contained in the expert report and
relevant to an ExXPEx attribute), present-irrele-
vant (a justification relying on information that
was included in the expert report but was unre-
lated to an ExPEXx attribute), or self-generated
(reasons not based on information contained in
the expert report, including subjective assump-
tions and opinions). Here is an example re-
sponse from Study 2:

“I[Dr Chen's main area of expertise was stated
to be orthapaedic surgery, rather than neurol-
ogy]. [Furthermore, it was stated that even
well-trained neurologists cannot provide an
accurate diagnosis from brain scans]. [Dr Chen
also had a conflict of interest.]”

The text in each set of brackets refers to a dis-
crete justification. Each is an example of a pre-
sent-relevant justification. The first justification
was coded as Field, the second as Foundation
and the third as Trustworthiness, as per the Ex-
PEx framework. A present-irrelevant justifica-
tion would refer to low-relevance information
from the report (e.g., “has a degree in psychol-
ogy” or “is a single mother...”). Self-generated
justifications would refer to information not
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provided in-text (e.g., “I just can't trust what
she says” or “I believe from my own experience
that..”).

With this final codebook, the remaining re-
sponses were then independently coded. Be-
fore breaking the blind, the coders resolved any
disagreements and decided on a single code
(presence or absence) for each subcategory for
all responses. This final coding was used for all
subsequent analyses comparing Fringe and
Mainstream believers (Study 1[N =183]; Study 2
[N =193]).

2.6 Analysis Plan

In the preregistrations for Studies 1 and 2, we
expected Fringe and Mainstream believers to
differ qualitatively but not quantitively in the
justifications they provided. However, we had
not specified any planned analyses to test
these hypotheses beyond conducting content
analysis. Since then, we decided to compare
the groups on several measures: the total num-
ber of words typed, the total number of justifi-
cations given, and the number of justifications
from each overarching category. These com-
parisons were made using either poisson or
negative binomial generalized linear models
depending on overdispersion. We also decided
to include Condition (High vs. Low quality re-
port) as a predictor in addition to belief group,
as well as the interaction between them. To
avoid results being dependent on arbitrary ref-
erence categories, we summarized the regres-
sion models using the Anova function (type 2;
sum contrasts) from the “car” package (Fox &
Weisberg, 2019). This is a robust tool for inter-
preting effects in generalized linear models
and is functionally equivalent to an analysis of
deviance. Given the post hoc nature of these
decisions, all analyses are exploratory.

3. RESULTS

We present the results for each study below,
but we were also able to combine the data
from both studies and perform analyses on the
aggregated data for added power. For these
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combined analyses, we conducted generalized
multilevel models using the “Ime4” package
(Bates et al., 2015) and included Study as a ran-
dom effect. For each data set, we report anal-
yses comparing the preregistered groups.
However, to maximize empirical insights, we
also report the results for the analyses where
belief is included as a continuous predictor var-
iable, which we computed by taking partici-
pants’ mean ratings across the four implausible
claims. For these latter analyses, we included
data even from those who did not fall into one
of the belief groups. However, we still excluded
participants who did not pass attention checks
or respond in a language other than English.
The results for all analyses can be found in Table
2.

3.1 Response Quantity
3.1.1 Word Count

We conducted a negative binomial generalized
linear models with response length (word
count) as the outcome. In Study 1, there was a
significant main effect of belief group where
Fringe believers typed significantly fewer words
(M =50.61, SD = 32.36) than Mainstream believ-
ers (M = 63.76, SD = 40.85). However, in Study 2,
Fringe believers (M = 60.64, SD = 35.96) and
Mainstream believers (M = 61.28, SD = 38.60) did
not differ significantly in the number of words
typed. The group difference was also non-sig-
nificant when the data were combined. When
belief was included as a continuous variable,
however, there was a negative association be-
tween belief and word count in Study 1 and in
the combined analysis, but not in Study 2.

There was a non-significant main effect of con-
dition in Studies 1 and 2. However, when the
data were combined, being in the low quality
condition was associated with typing more
words (M = 63.71, SD = 39.15) compared to the
high quality condition (M =54.43, SD = 34.81). All
interaction effects were non-significant. This
pattern of findings was consistent with the
analyses where belief was included as a contin-
uous variable.
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Table 2
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Results for Studies Tand 2, and the Combined Data, for all Five Dependent Variables

Belief as dichotomous (Fringe vs Mainstream)

Belief as continuous (mean rating)

Variable Study 1 Study 2 Combined data Study 1 Study 2 Combined data
Total word Belief ME Belief ME Belief ME Belief ME Belief ME Belief ME
count x%(1) =5.68,p =.017 x3(1) = 0.04, p = .846 x2(1) =337, p=.066 | x3(1)=10.58,p =.001 x?(1)=0.34,p=.558 x3(1)=17.06,p =.008
Condition ME Condition ME Condition ME Condition ME Condition ME Condition ME
¥2(1) = 2.54, p = 1M x2(1)=348,p=.062 x?(1)=6.39,p=.012 | x2(1)=345p=.063 x2(1)=338,p=.066 x2(1) =7.09, p =.008
Interaction Interaction Interaction Interaction Interaction Interaction
x2(1) =134, p=248  2(1) =106, p = 304 x2(1) = 2.23, p = 135 x2(1) =142, p = 234 x2(1) =110, p = 294 x2(1) =232, p = 127
Total justifi- Belief ME Belief ME Belief ME Belief ME Belief ME Belief ME
cations x2(1) =199, p = 156 x2(1) =1.02, p = 313 x2(1) = 3.47,p=.062 | x2(1) =5.29, p =.021 x2(1) =255 p=10  x?(1) = 7.74, p = .005
Condition ME Condition ME Condition ME Condition ME Condition ME Condition ME
¥2(1) = 4.45,p=.035  x2(1) =014, p =711 x2(1)=129,p=256 | x2(1)=6.00,p=.014 x2(1) =025, p=.619 x2(1) =1.68, p = 195
Interaction Interaction Interaction Interaction Interaction Interaction
x2(1) =105 p=306  x2(1)=093,p=.334  x?(1)=163,p=.202 x2(1) =051, p=.477 x>(1)=036,p=.549  2(1) = 0.70, p = .402
Present-rel- Belief ME Belief ME Belief ME Belief ME Belief ME Belief ME
evant justifi- | x2(1) =9.49, p =.002 x3(1)=5.82,p=.016 x2(1) =14.98, p <.001 | x2(1) =11.71, p =.001 x2(1) = 6.94, p =.008 x3(1) =19.31, p <.001
cations Condition ME Condition ME Condition ME Condition ME Condition ME Condition ME
x2(1) =090, p =344  x?(1)<0.01,p=.967  x2(1) = 0.45, p = .501 x2(1) = 214, p = 143 x2(1) < .01, p = .999 x2(1) = 0.57, p = 448
Interaction Interaction Interaction Interaction Interaction Interaction
x2(1) = 0.35, p = 555 x2(1) < 0.01, p =.980 x2(1) =011, p = .740 x2(1) = 0.23, p = .629 x2(1) =0.01, p = .932 x2(1) < 0.01, p = .953
Present-ir- Belief ME Belief ME Belief ME Belief ME Belief ME Belief ME
relevant jus- | x?(1) = 0.59, p = .444 x2(1) =1.09, p = .297 x2(1) =0.99, p = .319 x2(1) =0.02, p =.883 x2(1) = 0.33, p = .568 x2(1) = 0.27, p = .607
tifications Condition ME Condition ME Condition ME Condition ME Condition ME Condition ME
x2(1) =9.80,p=.002 x2(1)=6.40,p=.011  x2(1)=0.39,p=.531 | x?(1) =14.63, p <.001 x2(1) =8.65,p=.003 x2(1)=0.87 p=.351
Interaction Interaction Interaction Interaction Interaction Interaction
x2(1) =210, p = 147 x2(1) = 2.46, p = 117 x2(1) =3.82, p = .051 x2(1) = 0.75, p = .388 x2(1) =3.77, p = .052 x2(1) =3.22, p=.073
Self-gener- Belief ME Belief ME Belief ME Belief ME Belief ME Belief ME
ated justifi- | x2(1) =114, p = .286 x2(1)=322,p=.073  x2(1) = 4.04, p =.044 | x2(1) = 0.09, p =.759 x2(1) =115, p = 282 x2(1) = 0.99, p = 320
cations Condition ME Condition ME Condition ME Condition ME Condition ME Condition ME
x2(1)=030,p=.582  x2(1)=0.62, p = .43 x2(1) = 0.98, p = 321 x2(1) = 0.01, p = 9T x2(1) = 0.80, p = .371 x2(1) = 0.50, p = .481
Interaction Interaction Interaction Interaction Interaction Interaction

x2(1) = 0.09, p = 762

x2(1) = 1.35, p = 246

x2(1) =113, p = 288

x2(1) < 0.01, p = 994

x2(1) = 0.02, p = .887

x2(1) = 0.01, p = 924

Note. Bolded effects are p <.05, ME = main effect
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3.1.2 Number of Justifications

We conducted Poisson generalized linear
models with total number of justifications as
the outcome. In Study 1, Fringe believers (M =
2.87, SD = 1.50) and Mainstream believers (M =
3.27,5D =1.65) did not differ significantly in total
number of justifications. In Study 2, Fringe (M =
3.33, SD = 1.44) and Mainstream believers (M =
3.61, SD = 1.51) did not significantly differ either.
And when combining data from both studies,
the main effect of belief group remained non-
significant. That said, there was a negative as-
sociation between the total number of justifi-
cations and belief in Study 1 and for the com-
bined data when the continuous measure of
belief was used, but not in Study 2.

There was a main effect of condition in Study 1
where those who read the high quality report
provided significantly fewer justifications (M =
2.77, SD = 1.33) than those who read the low
quality report (M = 3.34, SD =1.75). However, this
effect was not significant for Study 2 nor for the
combined data set. All interaction effects were
non-significant. These results align with anal-
yses where belief was included as a continuous
predictor.

3.2 Response Quality

We tested whether Fringe and Mainstream be-
lievers differed in the type of justifications they
gave. Each justification fell into one of three
overarching categories: Present-relevant, Pre-
sent-irrelevant and Self-generated. Figure 1 de-
picts the number of justifications from each
participant across each category.

3.2.1 Present-Relevant

Poisson generalized linear models revealed
that the number of Present-relevant justifica-
tions was consistently related to belief. In Study
1, Fringe believers provided significantly fewer
justifications (M =1.47, SD =1.10) from this cate-
gory than did Mainstream believers (M = 2.09,
SD =1.16). Fringe believers in Study 2 also gave
significantly fewer justifications from this cate-
gory (M = 227, SD = 1.04) compared to

Robson et al., 2024

Mainstream believers (M =2.83, SD =1.12). When
combining the data, the effect of belief group
was also significant and in the same direction.
Additionally, when belief was included as a con-
tinuous variable, it was negatively related to the
number of present-relevant justifications in
Study 1, Study 2, and when the data were com-
bined. The main effect of condition and the in-
teraction effect were non-significant in all anal-
yses.

3.2.2 Present-lrrelevant

For the Present-irrelevant justifications, a Pois-
son generalized linear model revealed that in
Study 1, Fringe believers (M = 0.41, SD = 0.63) did
not differ significantly from Mainstream believ-
ers (M = 0.36, SD = 0.62). Similarly, in Study 2,
Fringe believers (M = 0.34, SD = 0.62) did not sig-
nificantly differ in the number of present-irrele-
vant justifications compared to Mainstream be-
lievers (M = 0.27, SD = 0.54). In combining the
data, the main effect of belief group was also
non-significant.

However, the main effect of condition in Study
1 was significant such that those who read the
high quality report provided significantly fewer
present-irrelevant justifications (M = 0.24, SD =
0.53) than those who read the low quality report
(M =0.52, SD = 0.68). The main effect of condi-
tion was also significant in Study 2, but the ef-
fect was in the opposite direction; those who
read the high quality report provided signifi-
cantly more justifications from this category (M
= 0.39, SD = 0.64) than those who read the low
quality report (M = 0.20, SD = 0.50). Similarly, in
the analyses where belief was included as a
continuous variable, being in the low quality
condition was associated with more present-ir-
relevant justifications in Study 1 but fewer pre-
sent-irrelevant justifications in Study 2. The
main effect of condition when the data were
combined, however, was non-significant for
both types of analyses. All interaction effects
were also non-significant.
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Figure 1
Number of justifications provided from each category (Present-relevant, Present-ir-

relevant, and Self-generated) for each group and condition in Study 1 (A) and in

Study 2 (B).
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3.2.3 Self-Generated

For the Self-generated justifications, we con-
ducted Poisson generalized linear models. In
Study 1, Fringe believers (M = 0.96, SD = 0.85)
and Mainstream believers (M = 0.81, SD = 0.84)
did not significantly differ. In Study 2, Fringe
believers (M = 0.72, SD = 0.87) and Mainstream
believers (M = 0.51, SD = 0.70) did not signifi-
cantly differ either. Nonetheless, for the com-
bined data, there was a significant main effect
where Fringe believers provided significantly
more self-generated justifications (M = 0.84, SD
= 0.86) compared to Mainstream believers (M =
0.65, SD = 0.78). When belief was included as a
continuous variable, however, the effect of be-
lief was non-significant for Studies 1and 2, and
for the combined analysis. All main effects for
condition, and all interaction effects, were non-
significant.

3.2.4 Subcategory Prevalence

Finally, we counted how many participants in
each group provided justifications from each of
the 18 subcategories. The frequencies are pre-
sented in Table 3. In addition to reporting prev-
alence rates, we conducted chi-square anal-
yses to statistically compare the groups in each
subcategory. There were no significant group
differences for any subcategories except for
Ability in Study 1, but this too was non-signifi-
cant after correcting for multiple tests.

4. DISCUSSION

We investigated two explanations for why peo-
ple might come to accept implausible claims:
cognitive miserliness and information prefer-
ences. The Miserly Hypothesis suggests that
those who accept misinformation do so be-
cause they have a lazy cognitive style where
they avoid mental effort when evaluating infor-
mation. The Information Preference Hypothe-
sis, on the other hand, suggests that those who
accept misinformation have an alternative ep-
istemic framework and differ in what evidence
they consider credible. Valuing certain kinds of
information over others may explain why some

Robson et al., 2024
people find implausible claims convincing.

We tested these hypotheses by comparing en-
dorsers of implausible claims (Fringe believers)
to non-endorsers (Mainstream believers) on
reasoning tasks across two studies. Participants
read either a high or low quality expert report
and then rated the persuasiveness of the expert
and their opinion, before typing an open-ended
response to justify their ratings. Under the Mi-
serly Hypothesis, Fringe believers should have
provided significantly fewer justifications in
their responses than Mainstream believers be-
cause this would reflect less mental effort. In
line with the Information Preference Hypothe-
sis, however, Fringe and Mainstream believers
should have significantly differed in the compo-
sition of their justifications.

Counter to the miserly hypotheses, we did not
find a significant difference between the
groups in terms of response length or total
number of justifications in Study 2 nor when
the data from both studies were combined.
However, in line with the miserly hypothesis,
Fringe believers wrote significantly shorter re-
sponses in Study 1. When using a continuous
measure of belief, higher belief was also predic-
tive of fewer justifications in Study 1 and when
the data from both studies were combined. In
examining the quantity of participants’ re-
sponses, we therefore found mixed evidence
that Fringe believers reason less effortfully.

In favour of the idea that the groups have dif-
ferent information preferences, we found con-
sistent evidence that Fringe believers provided
significantly fewer justifications relevant to ex-
pertise (foundation, field, specialty, ability, opin-
jon, support, consistency, and trustworthiness
of the expert EXPEx attributes; Martire, Edmond
& Navarro, 2020) compared to Mainstream be-
lievers. In other words, Fringe believers relied
less on normative indicators of epistemic qual-
ity compared to Mainstream believers. Addi-
tionally, in combining the data sets, we found
that Fringe believers provided significantly
more self-generated justifications (i.e., not
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Table 3

Prevalence of Justifications for each Subcategory for All Responses

Robson et al., 2024

Study 1 (N =183) Study 2 (N =793) Com-
bined
data (N =
376)

Subcategory Fringe Main- rp- Fringe Main- v p- ¥’ p-value
stream value stream value
Foundation (PR) 7 (7.6%) 14 (15.4%) 0256 | 4 (4.5%) 12 (11.5%) 0209 |.062
Field (PR) 36 (39.1%) 37 (40.7%) 0.978 | 39 (43.8%) 59 (56.7%) 0202 | .317
Specialty (PR) 22 (239%) 24 (26.4%) 0929 | 40 (44.9%) 56 (53.8%) 0.468 |.400
Ability (PR) 24 (261%)  41(451%)  0.028* | 27 (30.3%) 36 (34.6%) 0.819 |.069
Opinion (PR) 1(1.1%) 4 (4.4%) 0.390 | O (0%) 4 (3.8%) 0174 | .080
Support (PR) 13 (141%) 22 (242%) 0225 [10(M2%) 10 (9.6%) 0934 | .597
Consistency (PR) 21 (22.8%) 30 (33%) 0310 |38(427%) 57 (54.8%) 0245 |.058
Trustworthiness 1 (12%) 18 (19.8%) 0.350 | 44 (49.4%) 60 (57.7%) 0.518 150
(PR)
Additional qualifi- |14 (152%) 7 (7.7%) 0279 |9 (101%) 5 (4.8%) 0.367 |.092
cation (Pl)
Personal character- | 4 (4.3%) 5 (5.5%) 0.938 | 4 (4.5%) 1(1.0%) 0.305 | .790
istics (PI)
Anecdote (PI) 20 (21.7%) 21(231%) 0977 |12 (135%) 15 (14.4%) 0.983 | .981
Character (Pl) 0 (0%) 0 (0%) NA 5 (5.6%) 7 (6.7%) 0.950 | .901
Foundation (SG) 10 (10.9%) 10 (11.0%) 1.000 | 13 (14.6%) 9 (8.7%) 0.431 .660
Inaccurate (SG) 1 (12%) 14 (15.4%) 0.796 | 14 (15.7%) 6 (5.8%) 0.077 | .569
Expertise (SG) 8 (8.7%) 2 (2.2%) 0154 | 2 (2.2%) 3 (2.9%) 0962 | 342
Trustworthi- 17 (18.5%) 10 (11.0%) 0.361 4 (4.5%) 8 (7.7%) 0.657 | 753
ness (SG)
Anecdote (SG) 5 (5.4%) 1(11%) 0258 |2 (2.2%) 4 (3.8%) 0.816 |.773
Other (SG) 37 (40.2%) 37 (40.7%) 0.998 |29 (32.6%) 23 (22.1%) 0.263 | .505

Note. *Significant at p < .05, but non-significant when using Holm-Bonferroni adjustment. PR = Present-
relevant, Pl = Present-irrelevant, SG = Self-generated
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based on the information in the report such as
subjective opinions or experiences). However,
this was not the case for each study individu-
ally, nor did it align with analyses where belief
was included as continuous variable. In all, the
findings revealed that Fringe believers may
have different underlying assumptions or pref-
erences about what is important when reason-
ing about evidence, but this is largely charac-
terised by fewer references to expertise-rele-
vant information, with weak evidence that they
gave more self-generated justifications.

Fringe believers' less frequent reference to ex-
pertise-relevant cues could of course also be in-
terpreted as a sign that they did not thoroughly
analyse or encode the information presented
to them. This result could therefore be con-
strued to be in line with the Miserly Hypothesis.
The quantitative ratings related to the present
studies (reported in Robson et al,, 2024), how-
ever, indicate that both groups were sensitive
to evidence quality during the initial evaluation
of the experts and their opinion, showing no
difference in the conclusions they reached.
Given this added context, the relative number
of expertise-relevant justifications is more likely
toreflect diverging information preferences ra-
ther than differences in effortful processing.

The findings therefore suggest that con-
trasting beliefs on topics like climate change
and vaccines may stem from downplaying nor-
mative, high-quality information. And alt-
hough we found weak evidence that Fringe
believers justified their decisions based on self-
generated information, the specific kinds of in-
formation they prefer could not be ascertained
here. Believers of suspect claims may, for in-
stance, favour evidence such as personal anec-
dotes, personal experiences, and narrative for-
mats (see Dahlstrom, 2014; Rodriguez, 2016). Ul-
timately, more work is needed to understand
the diverging evidentiary frameworks involved.

We also cannot be sure about the causal direc-
tion between information preferences and
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belief in implausible claims. Nera (2024) argued
that the relationship between conspiracy men-
tality and belief in specific conspiracy theories,
for example, may be bidirectional. Similarly, in-
formation preferences may lead one to believe
implausible claims, but holding beliefs that run
counter to scientific consensus may also influ-
ence what information one prefers.

Given the mixed evidence for the Miserly Hy-
pothesis, labelling those who believe implausi-
ble claims as cognitive misers may be an over-
generalisation—particularly if miserliness is de-
fined as a cognitive style. If it were truly a style,
it ought to manifest across all contexts. It is
more plausible that people adopt different rea-
soning strategies depending on the situation or
topic at hand. For example, reasoning on social
media under conditions of information over-
load may lead to more superficial processing.
People may also reason about evidence differ-
ently to how they assess the credibility of
sources, and their reasoning about climate
change may differ from how they reason about
fake news or forensic evidence. Even Penny-
cook and Rand (2019), who have argued that ac-
cepting implausible news stories stems from a
lack of analytical thinking, suggest that any
such effect is likely situational and less im-
portant in domains where reflective thinkers do
not have the requisite knowledge or training
(e.g., climate science).

Previous studies in support of the Miserly Hy-
pothesis have predominantly focused on how
people reason when initially exposed to false
claims with evidence showing that measures of
analytic thinking are associated with accepting
misinformation (see Pennycook et al., 2015 for
review). Our work instead focuses on justifica-
tions provided after participants evaluated a fic-
titious expert report. It is possible that open-
ended questions of this sort may inaccurately
capture the actual reasoning processes under-
lying participants’ decision-making (see Dang
et al, 2020; Nisbett & Wilson, 1977). If so, our task
may not adeqguately assess the level of effort
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people expended when deliberating. Our task
may have also prompted more analytic pro-
cessing than what people would normally en-
gage in when encountering information day-
to-day. That said, carefully manipulated ficti-
tious information is commonly used in psycho-
logical research to isolate specific cognitive
mechanisms. Measures often used to assess
the relationship between cognitive style and
belief, like the CRT, are not without limitations
either (see Martire et al.,, 2023; Stupple et al,,
2017).

Another relatively unique feature of our study
lies in our recruiting strategy and group com-
parisons approach. This differs from many
other studies that recruit general samples and
measure belief on a continuum. Group differ-
ences can sometimes be non-significant even
when a correlation that hinges on the same
items is significant, and the reverse can also be
true. A linear relationship reflects consistent
co-variation between variables, but this does
not always translate into mean differences be-
tween groups. Indeed, our findings sometimes
varied depending on whether we compared
Fringe believers to Mainstream believers, or
whether we used a continuous measure of be-
lief to test for associations. The sample sizes
also differed between the two approaches. Dif-
ferent ways of operationalising belief may ac-
count for some of our mixed results and why
our findings diverge somewhat from previous
studies.

Finally, we sometimes found an association be-
tween the justifications participants provided
and whether they read the high or low quality
report. Those who read the low quality report
tended to provide significantly longer re-
sponses than those who read the high quality
report, particularly in Study 1. It is possible that
participants felt compelled to justify their deci-
sions when presented with low quality evi-
dence, especially when there was more con-
flicting information, like in Study 1. This evi-
dence aligns with findings in Robson et al.
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(2024), which suggest that identifying low qual-
ity information requires additional deliberation
and reflection. Additionally, reading the high
quality report was associated with fewer irrele-
vant justifications in Study 1, but more irrelevant
justifications in Study 2. The high quality report
in Study 2 may have contained more irrelevant
information to draw upon compared to Study 1.
Of course, the studies differed in terms of the
facts presented, the congruency of those facts,
and the domain, meaning that any of these var-
jables could account for discrepancies in find-
ings between studies.

Several practical considerations stem from our
primary findings. Some evidence suggests that
false beliefs can be ‘corrected’ by simply en-
couraging deliberation (Bago et al.,, 2020). In
light of the evidence here, however, another
fruitful direction may be to educate people
about the normative, high-quality indicators of
epistemic quality (see, for example, Lutzke et al,,
2019; Guess et al, 2020). Empirical work also
suggests that those who believe misinfor-
mation tend to incorporate what they find per-
suasive when attempting to persuade others
(Wood & Douglas, 2015). Altering the way that
information is communicated and dissemi-
nated to fit with the epistemic frameworks and
preferences of Fringe believers may therefore
be a promising avenue for intervention.
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