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Consistently inconsistent: Predictivity and validity of doublethink
Abstract

If a person tends to endorse conflicting beliefs simultaneously, we say they are prone to doublethink.
While psychological research, normative logic and our implicit expectations of rationality suggest
that people are uncomfortable with inconsistency, we find stable individual differences in the
tendency to endorse contradictory beliefs. In this research, we focused on (1) exploring whether
doublethink can be predictive of irrational beliefs and their consequences, and (2) understanding the
nature of what this tendency is. In a study (N = 306) exploring the relation of doublethink and all
three groups of irrational beliefs - paranormal, pseudoscientific and conspiratorial - we find that
doublethink is positively related to all three. Moreover, since the pandemic provided a unique
opportunity to explore the endorsement of contradictory conspiracy theories as they were emerging,
we found, across three studies (total N = 741) that doublethink had a unique contribution to the
prediction of COVID-19 conspiracy theories, over and above other markers of superficial information
processing style. We also showed in a separate study (N = 385) examining doublethink’s ties to non-
adherence to medical advice and use of alternative medicine that it was related to neither. We did
however find that, while unrelated to trust in science, doublethink was positively correlated with trust
in folk wisdom or the “wisdom of the common man”. As for our second aim, across different studies,
we found doublethink to be robustly related to markers of a more superficial approach to information
processing, including intuitive thinking style, pseudo-profound bullshit receptivity, and need for
closure, while inversely related to actively open-minded thinking, cognitive reflection, and syllogistic
reasoning. While doublethink showed no significant relation to executive functions like shifting and
updating after accounting for other superficial style variables, we did find it to be related to the more
specific ability of spotting inconsistencies, across two studies (N = 234; N = 315), suggesting an
overall lack of sensitivity to contradictions. This is what we focused on in three separate experimental
studies (total N = 1071) - addressing this lack of sensitivity to contradictions through increasingly
direct strategies to tackle inconsistent beliefs. Our interventions did not, however, reduce doublethink.
To gain insight as to why the experimental studies yielded no results, we conducted semi-structured
interviews with participants (N = 15) to explore how they reason about their inconsistent beliefs, and
found the participants to be aware that their beliefs are contradictory yet also to not attach any
negative value to that state of affairs. Instead, they relied on rationalizing the contradictions through
various strategies. Overall, we find that doublethink is, paradoxically, a permissive, yet rigid thinking
style, that helps allow different beliefs to enter the system without much filter and cross-referencing,
but then also rarely includes belief revision and updating within the belief system itself. Our findings
challenge the notion of consistency as a core motive, and instead suggest tolerance of belief
contradictions as at times adaptive thinking style, but one that is also a key mechanism for maintaining
epistemic vulnerability to irrational beliefs and their persistent existence.

Keywords: doublethink, belief inconsistency, irrational beliefs, superficial information processing,
belief revision

Scientific field: Psychology
Scientific subfield: Social psychology

UDC number:



Dosledno nedosledni: priroda i prediktivnost konstrukta duplog misljenja

Sazetak

Ako osoba istovremeno podrzava medusobno suprotstavljena uverenja, kazemo da je sklona duplom
misljenju (engl. doublethink). lako psiholoSka istrazivanja, pravila normativne logike i1 naSa
implicitna oc¢ekivanja racionalnosti sugeriSu da je ljudima protivrecnost neprijatna, nasa istrazivanja
sugeriSu da postoje stabilne individualne razlike u sklonosti da se podrzavaju kontradiktorna
uverenja. U ovom istrazivanju ispitivali smo: (1) da li duplo misljenje moze da bude prediktor
iracionalnih uverenja i njihovih posledica, i (2) prirodu ove kognitivne sklonosti. U korelacionoj
studiji (N = 306) ispitali smo odnos izmedu duplog misljenja i tri glavne grupe iracionalnih uverenja
— paranormalnih, pseudo-naucnih i zaverenic¢kih — i pokazali da je duplo misljenje povezano sa sve
tri. Uz to, pandemija je pruzila jedinstvenu priliku da se ispita podrSka kontradiktornim zaverenickim
narativa dok su se pojavljivali, pa smo kroz tri studije (ukupno N = 741) pokazali da duplo misljenje
znacajno doprinosi predvidanju verovanja u zavere o kovidu-19, povrh drugih pokazatelja povrsnog
stila obrade informacija. U posebnoj studiji (N = 385) ispitali smo odnos izmedu duplog misljenja i
nepridrzavanja medicinskih preporuka, kao i koriS¢enja alternativne medicine, ali nismo nasli
povezanost ni sa jednom grupom ponasanja. Pokazali smo i da duplo misljenje nije povezano sa
poverenjem u nauku, ali jeste pozitivno povezano sa poverenjem u narodnu mudrost, tj. ,,mudrost
obi¢nog ¢oveka®. Radi ispitivanja drugog cilja ove disertacije, kroz vise studija pokazali smo i da je
duplo misljenje dosledno povezano sa pokazateljima povr$nog stila obrade informacija, ukljucujuci
intuitivno misljenje, prijemcivost za pseudodubokoumne verbalizme (engl. pseudo-profound bullshit
receptivity) 1 potrebu za kognitivnim zatvaranjem, dok je negativno povezano sa aktivnim misljenjem
otvorenog uma, kognitivnom refleksijom i sposobnoscu silogistickog zakljuc¢ivanja. Duplo misljenje
nije bilo povezano sa egzekutivnim funkcijama poput premestanja (shifting) 1 aZzuriranja (updating),
ali jeste sa slabijom sposobnos¢u prepoznavanja nedoslednosti u dve studije (N =234; N =315), Sto
upucuje na opStu neosetljivost na protivrecnosti. Zbog toga smo sproveli tri eksperimentalne studije
(ukupno N = 1071) koje su kroz razli¢ite pristupe pokusale da direktno adresiraju ovu neosetljivost
na protivrec¢nost i smanje nivo duplog misljenja. Nijedna od intervencija nije imala efekta. Da bismo
razumeli zasto intervencije nisu bile uspesne, sproveli smo polustrukturirane intervjue sa u¢esnicima
(N = 15) kako bismo ispitali na koji nacin rezonuju o sopstvenim kontradiktornim uverenjima.
Ucesnici su uglavnom bili svesni da su njihova uverenja kontradiktorna, ali nisu tu pojavu negativno
evaluirali. Umesto toga, oslanjali su se na racionalizaciju protivrec¢nosti kroz razli¢ite strategije.
Ukupno gledano, pokazali smo da je duplo misljenje paradoksalan stil miSljenja — permisivan u
pogledu prihvatanja razlicitih, pa i kontradiktornih uverenja, ali rigidan kada je re¢ o njihovoj reviziji
1 medusobnom usaglaSavanju. Nasi nalazi dovode u pitanje ideju da je teZznja ka doslednosti osnovni
kognitivni motiv i umesto toga sugeriSu da tolerancija na protivre¢nost moze ponekad biti adaptivna.
Medutim, duplo misljenje je 1 klju¢ni mehanizam za odrzavanje epistemoloske ranjivosti na
iracionalna uverenja i njihovu istrajnost.

Kljuéne redi: duplo misljenje, nedoslednost uverenja, iracionalna uverenja, povrsni stil obrade
informacija, revizija uverenja

Naucna oblast: Psihologija
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“In its rational form, dialectic [...] includes in its comprehension and
affirmative recognition of the existing state of things, at the same time
also, the recognition of the negation of that state, of its inevitable
breaking up; because it regards every historically developed social form
as in fluid movement... and is in its essence critical and revolutionary.”

— Karl Marx, Capital, Vol. I, Afterword to the Second German Edition

This thesis explores how contradiction persists not only in systems — but in minds.
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Introduction



Introduction

Imagine you are having a lively discussion with a friend in which you are firmly arguing for
your belief that voting should be obligatory for everyone. Y our friend argues that everyone is allowed
freedom of choice and that no one should be obligated to do anything, let alone vote. They argue that,
for example, a person might feel that they do not have anyone adequate to vote for, or that all the
candidates are more or less the same. You find that this notion just further supports your lifelong
belief that some people should clearly not be allowed to vote, which you proudly point out to your
friend. With a victorious glint in their eye, they in turn claim you have just made the discussion moot,
as you’ve simultaneously argued for two contradictory beliefs. With a flash of horror, you realize that
you had just effectively lost the argument, and not to the other side’s refutation but to your own
inconsistency, leaving you to sit with the unsettling feeling of having incompatible beliefs. At the
same time, you also start to realize that you do believe both those things to be actually true, despite
their clear contradiction. You find yourself wanting to defend both beliefs and that, upon reflection,
the contradiction does not dissolve with it - it persists.

If a person is prone to such mutually incompatible beliefs, we say they are prone to
doublethink (Petrovi¢ & Zeielj, 2022), by borrowing from Orwell (as in Irwin, Drinkwater, et al.,
2015) or to belief inconsistency (Irwin, Dagnall, et al., 2015). Initial findings suggest that there are
stable individual differences in this tendency to endorse mutually contradictory beliefs at the same
time. However, the notion that people can be inconsistent in their beliefs stands in stark contrast with
postulates of normative logic where reasoning from inconsistency is automatically invalid, as well as
arange of psychological findings on consistency that further suggest that we should be uncomfortable
when contradictory (e.g., Festinger, 1957; Heider, 1946). Consistency is embedded into our implicit
ideas of rationality, as it is one of the often-ascribed traits to rational and reasonable people
(Grossmann et al., 2020). It is also a key part of rhetoric in public debates, where one way to dismiss
an argument is to directly attack it by, for example, examining if it’s consistent with facts or what
was previously said (Ericson et al., 2003).

Is it then even possible to endorse contradictory beliefs simultaneously? Can this be examined
as a trait-like tendency? Are there belief systems that are particularly susceptible to inconsistencies?
Is this tendency malleable? How do people perceive and reason about their inconsistent beliefs? Is
inconsistency really unsettling for people, or is it readily tolerated? This thesis will help provide
evidence-based answers to these questions.

Consistency as a normative and psychological imperative

In classical logic, consistency is a prerequisite for rational and valid inference. In fact, the law
of non-contradiction is a core principle in logic, one that is impregnable (Aristotle, 350 B.C.E / 1984).
According to it, a proposition cannot be both true and false at the same time, i.e. an attribute cannot
both apply and, simultaneously, not apply to an object. Consistency is a central concept in classical
reasoning and underpins many formal demonstrations, for example the reduction to absurdity (e.g.,
Aristotle, 350 B.C.E / 1984; Copi et al., 2011; Enderton, 2001). This is a form of logical proof where
the proposition is first negated and then a contradiction is derived from that negation, thus proving
that the original statement has to be true. This method relies on the principle of explosion, where
anything can follow from two inconsistent premises - once a contradiction is acknowledged, the
system collapses, because anything can be proven if we were to accept an inconsistency as true
(Klenk, 2007; Priest, 2006). So, if we were to adopt this classical logic framework, a rational agent
could not hold two mutually incompatible beliefs.



Not only that but seminal psychological work would suggest that people are actively
uncomfortable with inconsistency, and once they encounter it in their beliefs and behaviors, they
strive to alter one of the incongruent elements to achieve coherence again. According to Heider’s
(1946) balance theory, our cognitions (i.e. our attitudes, beliefs, representations of our behavior) tend
to exist in a balanced state, meaning they are organized in internally compatible constellations. The
theory focuses on constellations of either two or three elements, and defines a balanced configuration
as the one where the elements within the constellation are mutually compatible. For example, say that
a person genuinely opposes gambling, but they recently got a job where they develop software for
gambling platforms. This creates an imbalanced state, as a person’s behavior (their work) is
incongruent with their beliefs. Or say that a person strongly believes that abortion is a universal right
and that they recently met someone they really liked. An imbalanced state could arise if they discover
that that person believes that abortion should be illegal. Balance theory suggests that in cases as the
ones described above - cases of an imbalanced state - tension arises, that then pushes the constellation
towards reorganization. In our first example, the person can either cognitively restructure the field,
for example by trying to convince themselves that gambling can also be fun, thus changing the
dynamic property of this element (i.e. instead of a genuine dislike, their belief might become more
neutral) or they can remove one of the elements, for example, by finding a new job. Similarly, in the
other example, a person can either rationalize that, just because a person holds a view they find
unacceptable, this does not automatically make them a bad person, or they can revisit their beliefs
about abortion or even decide that they do not want to be friends with that ill-suited person. The
theory, however, does not discuss relations between different internally consistent constellations, and
instead exclusively focuses on the relation between a limited number of cognitive elements.
Nevertheless, in general, it suggests that people strive for cognitive consistency, and that
inconsistency represents a state that needs to be addressed and altered. It is plausible to assume that
people strive not only for internal consistency within configurations, but also for congruence between
them, as well as across elements of different constellations. Alternatively, consistency might be
limited to a finite number of elements within compartmentalized configurations, allowing for
inconsistencies to arise between elements of such broader, disconnected groups of cognitive elements.

An even more direct examination of how people strive towards consistency can be found in
Festinger’s (1957) cognitive dissonance theory. Similarly to what is proposed in balance theory,
cognitive dissonance theory suggests that people aim towards consistency between their cognitions,
such as beliefs or attitudes. This state of affairs, where our cognitions are congruent, is labelled as a
state of cognitive consonance and is supposedly the usual state in which our cognitive field is in 1.e.
consistency is a general, expected rule within our belief system (Festinger, 1957). Inconsistencies do
happen, and when two or more elements (say two of our beliefs) are incompatible, this is considered
a dissonant state. This state is for a person aufomatically uncomfortable, meaning it’s a state that
motivates people towards change, in order to resolve the discomfort and achieve a consonant state
again. This would suggest that inconsistency is inextricable from the unpleasant (and motivating)
feeling of dissonance. Cognitive dissonance is researched through different paradigms with three
being the most typically used: (1) induced compliance with minimal external justification, (2) effort
justification and (3) post-decision paradigm (Harmon-Jones & Mills, 2019). In the induced
compliance paradigm, participants are induced to act or say things that are in discrepancy with their
personal beliefs. Research suggests that in such cases, people tend to adjust their attitudes to be more
congruent with what they have done. In one of the first experiments within this paradigm (Festinger
& Carlsmith, 1959), students were asked to participate in really boring tasks. They were then sorted
either into the control condition, the $1 condition, or the $20 condition. In the two experimental
conditions, the participants had to (either for a $1 or $20 reward) promote the tasks as fun to students
who were about to participate in them for the first time (who were actually confederates of the
researchers). The results show that the participants who had to promote an attitude that they disagreed



with had significantly more positive evaluations of the tasks relative to the control group. This only
happened in the group that received a smaller compensation, as the other group is thought to have
had enough of an external justification to justify their behavior (Festinger & Carlsmith, 1959). As for
the first group, as their behavior was contradictory to their beliefs, they adjusted their beliefs to be
more aligned with their behavior to reduce the dissonance. The effort justification paradigm suggests
that when people have to put in more effort into an otherwise uncompelling outcome, they afterwards
rate that outcome more favorably in order to overcome the dissonance. For example, Aronson & Mills
(1959) show that when participants have to go through a more severe initiation to a new group (in
this case, a more embarrassing one), they tend to like that group more afterwards relative to the control
group. Finally, in the post-decision paradigm, the participants are given a choice between two
alternatives that are equally attractive to them and told to choose one of them, after which they
evaluate their preference for the options again. Their preference for the non-chosen option typically
diminishes, while the preference for the chosen option rises (Festinger, 1962). This effect stems from
the fact that the choice is now dissonant with the attractive aspects of the non-chosen alternative and
the non-attractive aspects of the chosen alternative. To reduce tension that arises from such
incongruencies, the non-chosen option becomes less attractive. All of these examples attest to the
idea that inconsistency, once encountered, needs to be dealt with, and in a similar manner as
postulated by balance theory - for example by removing inconsistent cognitions altogether or by
reducing their importance (Harmon-Jones & Mills, 2019). These findings would suggest that
contradictions are either relatively apparent to people, or if not, these processes seem to be happening
almost automatically. This means that holding simultaneously contradictory beliefs should be
relatively rare.

The theory has, however, evolved from Festinger’s initial proposition, allowing for some
exceptions to the “consistency default”. In fact, in one of the previously described experiments
(Festinger & Carlsmith, 1959) the participants in the $20 condition did not show the usual dissonance
effect, meaning that sometimes, inconsistency can be tolerated. One of the key distinctions that was
made in the theory since its initial set up is the distinction between cognitive inconsistency and
dissonance, which for Festinger were necessarily coupled. Cognitive inconsistency is instead defined
as the relation between two cognitions (two beliefs for example), while dissonance is the undesirable,
psychologically unpleasant, motivational state that pushes a person to revise these cognitions
(Harmon-Jones & Mills, 2019). This distinction is important because it allows, potentially, for the
simultaneous existence of incompatible cognitions, which if the dissonance component is missing,
does not automatically lead to the resolution of these inconsistencies.

Reexaminations of the theory have actually gone on to specify exactly that - inconsistency on
its own is not enough to trigger dissonance effects, but rather there are different conditions that need
to be met in order for dissonance to arise and spark attitudinal change. It has been proposed that it is,
for example, not the perception of inconsistency that leads to attitudinal change, but rather threats to
self-esteem (e.g. Aronson, 1999). This would suggest that the idea of being hypocritical is what is
driving the dissonance, rather than inconsistency per se. Similarly, and more broadly, it has also been
argued (Cooper & Fazio, 1984) that what brings about dissonance is the expectation or knowledge of
bringing about aversive consequences. In the examples we discussed above, the fact that the students
had to deceive someone, or the potential that a wrong choice was made between two attractive
alternatives produces the feeling of dissonance, rather than the inconsistency itself. Kruglanski and
colleagues (2018) also challenge the notion that consistency is a fundamental universal need, and
suggest that the negative affect that is documented in dissonance studies (this unpleasant feeling that
motivates people to adjust their incongruent cognitions) does not stem from the inconsistency itself.
Rather it is the lowered expectancy of a desired outcome that triggers these feelings. For example,
in the induced compliance paradigm, the negative affect does not arise because of inconsistency, but
rather from the idea that we are being hypocritical or dishonest i.e. the new information is not



problematic because it is inconsistent, but because it is “bad news”. One can then imagine that there
are inconsistencies that persist because they increase the expectancy of a desirable outcome, and thus
do not provoke the negative affect that motivates a person to somehow rearrange their cognitions

Taken together, these addendums to the cognitive dissonance theory seem to suggest that
consistency is not actually such a universal need within the belief system. What is more, there are
both logic and belief systems that tolerate and incorporate inconsistencies with relative ease.

Inconsistency as a computational and rational necessity

As mentioned in the previous section, classical logic systems do not tolerate inconsistency, as
anything can follow once a contradiction is accepted. There are however logical systems that treat
inconsistency as potentially informative, such as paraconsistent logic (Priest et al., 2018).
Paraconsistent logic has its application in formal explorations of belief revision i.e. the study of how
beliefs are rationally updated. One of the reasons why paraconsistent logic is employed is because it
is assumed that in real-life applications, inconsistency is unavoidable, as for example, an agent might
adopt several beliefs from different sources that are incompatible with each other and endorse them
until new information arises that can resolve the contradictions (Schwind et al., 2022).

In fact, given the amount of information and beliefs that we intake and endorse, full belief
consistency seems highly unlikely and even computationally impossible. Some authors argue that the
most consistency that we can hope for is within a limited set of beliefs (around five to seven) that are
simultaneously activated when new information is incoming (Sommer et al., 2023). Moreover, while
detection of inconsistency can lead to belief revision, this is not always the case. When faced with
new information, we try to find a single mental model that can incorporate all of the propositions,
i.e., both the new fact and our previous beliefs. The more models we have to examine, the harder the
task, which can sometimes yield illusions of consistency when there is none, thus allowing
inconsistencies to persist (Johnson-Laird et al., 2004). This suggests that we do not systematically
review all our beliefs when forming new ones, enabling contradictory beliefs to coexist within a belief
system. This is further compounded by the fact that we often outsource knowledge to others, which
creates a sense of knowing without personal understanding (Sloman & Fernbach, 2017). This can
help maintain a subjective sense of coherence—even when our personal belief systems contain
internal contradictions. Not only that, but once we try to explain an inconsistency, it becomes harder
for us to detect it later on. Even when the inconsistency is made salient, one can generate an
explanation to reframe it - usually this is done by framing inconsistencies as exceptions to
generalizations that are accepted by default (Khemlani & Johnson-Laird, 2012). For example, if a
person believes that acupuncture can heal anxiety, and then meets a person with anxiety that tried
acupuncture and it did not work for them, they will try to explain away this inconsistency by saying
that this person did not try acupuncture for long enough, or with the right practitioner or even that
they just have a resistant type of anxiety. In fact, in this view, the robustness of beliefs to
inconsistencies is a rational principle (Gershman, 2019) that functions as a Bayesian model of
cognition in which central beliefs are protected by the generation of auxiliary beliefs (i.e.
modifications or additions to the central belief). When faced with an inconsistency, we can generate
auxiliary ones that incorporate the inconsistency without abandoning the central belief.

Some theories even go beyond defining incorporation of inconsistency as a rational, belief-
protecting mechanism, but consider it a broader reflection of epistemic flexibility. According to this
view, inconsistency does not need to be rationalized or protected through auxiliary hypotheses -
people can simply simultaneously rely on and draw from different, even contradictory knowledge
systems and representations, which is labeled as cognitive polyphasia (e.g., Jovchelovitch, 2008;
Jovchelovitch & Priego-Hernandez, 2015). Instead of framing this as an erroneous aspect of the belief



system, the authors exploring cognitive polyphasia consider it a useful and necessary way to handle
complexities of the social world (Jovchelovitch & Priego-Hernandez, 2015). Depending on the
context, individuals may switch between conflicting (e.g., scientific, traditional, or spiritual)
rationalities, adapting their epistemic stance to what the environment demands. Inconsistencies can
then lead to either polyphasia or dissonance, depending on individual differences in, for example,
self-monitoring (Martinez, 2018).

So far, we illustrated that people vary in how they respond to inconsistency: with dissonance
or polyphasia or doublethink. However, there are also individual differences in how frequently they
exhibit these responses. This variability can be linked to how much people value consistency in
themselves and others, reflected in preference for consistency (Cialdini et al., 1995). This preference
is usually assessed through self-report measures, with participants being asked to declare if they find
it uncomfortable to encounter inconsistency in themselves and others. However, the opposite end of
the spectrum has not been extensively studied so far - preference for inconsistency is not simply the
inverse of preference for consistency. Moreover, if we consider what we have so far established about
tolerance of inconsistency, it is unclear if people would be able to accurately report whether or not
they prefer consistency. What is more, their preference might not be related to the amount of
contradictory beliefs they hold - someone could nominally report that they dislike inconsistency
without any particular effort, but they can still harbor actual contradictory beliefs (Petrovi¢ & Zezelj,
2022). This is why focusing on the inconsistency side of the spectrum is useful - it allows for the
development of a measure that consists of pairs of contradictory beliefs. Instead of reporting if they
like consistency or not, the participants just report how much they endorse a certain belief. The score
is then derived from examining the relation between contradictory pairs - if a person believes both
contradictory statements, this would be categorized as doublethink. This measure then directly
assesses tolerance of inconsistency (Petrovi¢ & Zezelj, 2022) rather than merely stating a preference
for it. It demands more cognitive resources, which, given the discussed capacity needed to maintain
consistency, makes it a well-calibrated tool for evaluating doublethink.

So given the constraints, consistency seems to be unlikely in the belief system, incorporation
of inconsistencies and their rationalization seem to be a part of a rational process of belief formation
and revision, and this ability to tolerate and reconcile contradiction is sometimes considered a feature
rather than a fault. If inconsistency is to some extent inevitable, the pressing question is not whether
people endorse contradictory beliefs, as they clearly do, but what are the consequences of
doublethink. While some inconsistent beliefs may be harmless or adaptive, certain belief systems—
such as pseudoscientific, conspiratorial, or paranormal beliefs—may be especially laden with
contradictions, yet these beliefs are still endorsed with conviction. Doublethink then becomes a
mechanism that sustains such beliefs, despite a range of detrimental consequences that they can have,
such as political violence, perpetuation of prejudice, non-adherence to medical advice and use of
questionable health practices.

Irrational beliefs and contradictions

Irrational (ZeZelj & Lazarevié, 2019) or epistemically suspect (Pennycook et al., 2015) beliefs
refer to a range of beliefs that do not comply with principles of normative logic, lack a solid-evidence
base and are generally not in line with most commonly held ontological assumptions about reality
(Zezelj & Lazarevi¢, 2019). While the literature classifies numerous different beliefs under this
umbrella term, there seems to be a relative consensus that they can be sorted into three broad
categories (Rizeq et al., 2021; Teovanovié et al., 2024; Srol, 2022): paranormal (e.g., beliefs about
ghosts or telekinetic abilities), pseudoscientific (e.g., beliefs about laws of attraction or morphic fields
and cell memory) and conspiratorial beliefs (e.g., beliefs that HAARP is a secret weapon used for
mind control/weather manipulation or that the pharmaceutical industry is intentionally hiding the cure



for cancer). While diverse content-wise, these beliefs are highly correlated, forming what we can
refer to as an irrational mindset (e.g., Puri€ et al., 2025; Knezevi¢ et al., 2024).

From the very definition of these beliefs as non-conforming to normative rationality, it is not
surprising that they might be particularly prone to contradictions. This has been mostly demonstrated
in the domain of conspiratorial beliefs (e.g., Lewandowsky et al., 2011; Luki¢ et al., 2019; Wood et
al., 2012). Research suggests that people can simultaneously endorse conspiracy theories whose
content is mutually inconsistent (Lukié et al., 2019; Miani & Lewandowsky, 2024; Petrovi¢ & ZeZelj,
2022; Wood et al., 2012), for example, that Princess Diana is still alive and that she was killed by
MI6 or endorsing the idea that the coronavirus has been accidentally released by China but also by
the US (Miller, 2020). Moreover, the tendency to endorse contradictory beliefs (i.e. doublethink) has
already been shown to be related both to belief in specific conspiracy theories (e.g., that trails left
behind airplanes (‘chemtrails’) poison people) and the more general propensity towards conspiratorial
thinking or interpreting important events as secret plots orchestrated by malevolent groups (Irwin,
Dagnall et al., 2015; Petrovi¢ & Zeielj, 2022).

Why is a tolerance of contradictions a part of the irrational mindset? Research so far has been
almost exclusively focused on conspiratorial thinking when exploring contradictory beliefs. These
findings suggest that the simultaneous endorsement of contradictory conspiracy theories is a
reflection of a superordinate, core belief that the official version of events is not true (Luki¢ et al.,
2019; Wood, 2017). Given that irrational beliefs, such as conspiratorial ones, are entrenched and hard
to refute (Cichocka, 2020) and can be core identity beliefs fulfilling various motives (Douglas et al.,
2020), contradictions in specific conspiracy theories that support such central, higher order narratives
are more easily tolerated. So, a person might believe that the official narrative about Princess Diana
is not true, and can then endorse both the theory that she was killed by the MI6 and that she is still
alive, as both are congruent with the superordinate belief (that the official explanation is not true) and
seem equally likely to the person. While this has not been empirically tested so far, it is possible to
draw similar parallels with other irrational beliefs. A person who believes that mainstream knowledge
is flawed and that we need alternative modes of knowledge (i.e. someone prone to pseudoscientific
beliefs) might simultaneously believe their fate to be predetermined by astrology while also believing
in the law of attraction and the ability to manifest outcomes (regardless of the stars). While mutually
incompatible, these beliefs are congruent with the superordinate, core belief of pseudoscience. In
spite of this example, research relating the endorsement of contradictory beliefs to irrational beliefs
other than conspiratorial ones is scarce. Given these beliefs are also often inherently contradictory,
doublethink might be an important information processing mechanism that allows for their
coexistence. In fact, previous findings suggest that superficial information processing is related to all
types of irrational beliefs, so doublethink’s relation to irrational beliefs might be best understood if
we consider doublethink within the context of this superficial information processing style.

Doublethink as a superficial information processing style

Superficial information processing style (e.g., Fonseca et al., 2014) can be operationalized in
different ways, but in general it represents a quicker, more intuitive, less focused processing of
different types of information. It is relatively well documented that all types of irrational beliefs are
related to such information processing - for example, all three types of irrational beliefs are related to
less analytical but more intuitive thinking style (e.g. Fasce and Pico, 2018; Majima, 2015; Svedholm
and Lindeman, 2012, Yelbuz et al., 2022) and those prone to irrational beliefs are also less likely to
revise their beliefs in light of new evidence i.e. they are less actively open-minded (e.g., Knezevic¢ et
al., 2024; Newton et al., 2023; Rizeq et al., 2021). Irrational beliefs are also related to cognitive biases
(e.g., Teovanovié et al., 2024; Srol, 2022), and ontological confusions about the world (e.g. Lindeman
et al., 2015; Rizeq et al., 2021). Simultaneously, doublethink was also shown to be related to less



analytical and more intuitive thinking style (Petrovié¢ & Zezelj, 2022), and as such it can be
conceptualized as a disheveled thinking style, where a person is more lenient towards contradiction.
Those high in doublethink could thus be prone to tolerate contradictions and adopt any belief, without
really cross-checking them for consistency, allowing them to enter and persist in the belief system.

This is however not the only possibility. Those high in doublethink could possibly be unaware
of the contradictions within their belief system, as a consequence of a lesser ability to spot
inconsistencies. Both of these interpretations suggest a certain insensitivity to inconsistency and do
not have to be mutually exclusive but could be superposed tendencies, leading to more contradictory
beliefs within the belief system. While there are some initial findings relating doublethink to thinking
styles (Petrovié¢ & Zezelj, 2022), there is a need to replicate these findings and examine which aspects
of superficial information processing style are the most prominent correlates of doublethink, in order
to better understand its nature. Additionally, there is no research examining how doublethink is
related to the ability to spot inconsistencies nor is there an attempt to examine its relations to both
thinking style and this ability within a single design, in order to check whether one can make the other
obsolete - i.e. whether we can label doublethink as predominantly one or the other. Moreover, the
relation of doublethink to thinking styles and the ability to spot inconsistencies raises more important
conceptual questions. One of the triggers of cognitive dissonance is the perception of inconsistency -
this perception then leads to the psychological discomfort that leads to attitude change. If people are
unable to spot inconsistencies in general or can more easily ignore them, they might be able to do the
same in their beliefs. This would suggest that doublethink might be malleable if people are made
aware of the contradictions in their beliefs. At the same time, if doublethink represents an active
tolerance of contradiction, those highly prone to it may not just overlook consistency, but also
incorporate them more fluidly, even accepting their presence with relative ease.

Do we need to reduce doublethink and can it be done?

If doublethink is, as mentioned, not inherently problematic, and if it is just another
consequence of the computational constraints of our information processing, why would it be
important to develop strategies to reduce it? As mentioned, there are indications that doublethink is
related to irrational beliefs. These beliefs have a range of negative consequences such as for example
vaccine hesitancy (Jolley et al., 2022), readiness to commit political violence (Imhoff et al., 2021),
prejudices and stereotypes (Biddlestone et al., 2020) and most prominently, questionable health
behaviors, such as intentional non-adherence to medical recommendations (e.g., deciding which
prescribed therapy to take or not to take, self-medication) and use of traditional, complementary and
alternative medicine (Knezevi¢ et al., 2024; Lazarevi¢ et al., 2023; Puri¢ et al., 2022; 2025). These
are particularly interesting as people tend to simultaneously use both official and alternative medicine,
despite them often being juxtaposed with one another (e.g., Aikins, 2005; Jovchelovitch & Gervais,
1999; Pew Research Center, 2017). Additionally, correlations between intentional non-adherence to
recommendations and use of alternative medicine, while positive, are not high (s around .30;
Knezevi¢ et al., 2024; Lazarevi¢ et al., 2023; Puri¢ et al., 2025), suggesting the possibility of relying
on both official and alternative medicine simultaneously (Tangkiatkumjai et al., 2020), despite their
overt incongruence. Going even further, this tolerance of contradictions might lead to moral
relativization (e.g., lauding freedom of speech as an inviolable right, but approving of censorship
when it targets views one disagrees with) or the formation of double standards for different groups.
This is particularly important as some ideological belief sets, such as authoritarianism, seem to be
conducive to simultaneous acceptance of contradictions (Altemeyer, 1996; Petrovi¢ et al., 2024)
through the compartmentalization of beliefs and a lack of their cross-reference (Altemeyer, 1996).

As irrational beliefs are, despite efforts, generally hard to reduce (e.g. Veckalov et al., 2024),
there is a need for more mechanisms to tackle them. One potential avenue to do so is to tackle the



more general tendencies of information processing that are thought to be underlying them. Debiasing
techniques (Isler & Yilmaz, 2022) that focus on explaining how cognitive biases work and making
them more salient to people can successfully elicit reflective thinking and subsequently lower
irrational beliefs (Bayrak et al., 2025). If doublethink shows a robust relation to irrational beliefs,
targeting doublethink in interventions could potentially reduce irrational beliefs and consequently
their consequences. If people just need to be made aware of inconsistencies, doublethink can be
addressed more straightforwardly, by pointing these contradictions out to people or training them to
be more sensitive to them. If instead people can acknowledge contradictions, but still easily explain
them away, reducing doublethink might prove to be more complex.

Previous findings (Luki¢ et al., 2019) suggest that people employ different strategies to
explain their inconsistent beliefs. As previously discussed, the nature of irrational beliefs allows for
inconsistency to be handled through the structure of the belief system, with more specific, lower order
conspiracy beliefs being congruent with higher order ones, even if not between each other (Luki¢ et
al., 2019; Wood, 2017). Doublethink, however, as we have discussed it so far, entails a more general
propensity towards inconsistent beliefs. This propensity is content independent, since doublethink
refers to the relation between beliefs rather than the content of those beliefs. If doublethink can arise
from any type of belief, this strategy of generating a higher order belief that can subsume both
inconsistent ones is not applicable. Take for example the belief that some people are irreparable and
the belief that every person has the potential to change. There is no obvious superordinate belief that
you can generate that would explain why these beliefs would be simultaneously endorsed. And yet,
previous studies show that they are (Petrovié & Zezelj, 2022). As such, it is unclear what previously
identified strategies, if any, might be applicable to doublethink if we conceptualize it as a general,
content-independent tendency. It is possible that previously discussed strategies - such as generating
auxiliary hypotheses or framing inconsistencies as an exception to the rule - may also emerge as ways
to explain inconsistency. However, these have not been previously examined within such a design
nor in the context of individual differences of doublethink. Either way, understanding how people
perceive their own inconsistent beliefs and how they reason about them is another crucial aspect of
understanding the nature of the endorsement of contradictory beliefs and why it arises.

Rationale and research aims

The aim of this dissertation was to explore (1) the predictivity and (2) the nature of
doublethink, defined as the proneness to simultaneously endorse mutually incompatible beliefs. To
do so, we had several research aims. Firstly, to examine the predictive role of doublethink for
irrational beliefs and their consequences, we investigated its relationship with three domains of
irrational beliefs: paranormal, pseudoscientific, and conspiratorial. The pandemic provided a natural
experiment in how contradictory conspiracy theories in particular arise in times of great uncertainty
and information overload that made it a fertile ground for the proliferation of conflicting narratives
that were hard to navigate. As new information was incoming, conspiracy theories accumulated, and
a lot of them were incompatible with each other. As such, we identified the most commonly
represented conspiratorial themes about the pandemic (for example, that the severity of the virus was
not as presented) and generated contradictory conspiracy beliefs in those domains. Our aim was to
examine (a) if people can endorse incompatible conspiracy theories about the pandemic but also (b)
if this tendency can be explained by doublethink as a general tendency to tolerate inconsistent beliefs.
Finally, to examine the potential behavioral outcomes of doublethink, we explored if doublethink can
be predictive of questionable health behaviors (both non-adherence to official recommendations and
use of alternative medicine) and, more specifically, if it can explain simultaneous reliance on both
conventional and alternative medicine, as they are often portrayed as epistemically incompatible. To
tackle our second aim of better understanding the nature of individual differences in doublethink, we
examined its relationship with superficial information processing styles and sensitivity to



inconsistency—investigating whether the construct primarily reflects one or the other. On the one
hand, doublethink can be a part of the superficial information processing style reflected in a tendency
to tolerate contradictory beliefs. On the other, contradictory beliefs might arise because a person lacks
the ability to spot inconsistencies. These two explanations need not be juxtaposed - both superficial
information processing style and the ability to spot inconsistencies can represent an insensitivity to
inconsistencies, while doublethink can entail both to an extent. We also assessed whether doublethink
can be reduced through interventions that vary in the degree in which they explicitly confront people
with their own inconsistent beliefs. Finally, we explored how individuals perceive, rationalize, and
potentially self-correct their own contradictions. Employing correlational, experimental and
qualitative methodologies, the 11 studies that comprise this thesis aim to elucidate the nature of the
construct and help situate it within the larger field of irrational beliefs and their consequences.

The thesis consists of a total of three papers that have been categorized by the Serbian Ministry
of Education, Science, and Technological Development as M21a, M21, and M22. We present an
outline of the papers and studies in Table 1 below. The thesis is split into different chapters, each
corresponding to the accepted version of the papers.
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Table 1

Overview of papers and studies

Study type

Sample size

Study type
Sample size

Study type

Sample size

Doublethink as a predictor of irrational beliefs

Paper 1: Exploring the mechanisms that allow incompatible beliefs to coexist in the
cognitive system: how doublethink relates to thinking styles and syndromes of irrational
beliefs

Study 1 Study 2

Correlational

Community  Community
sample of N sample of N

=306 = 385 Serbian
Serbian participants
participants

Paper 2: Both a bioweapon and a hoax: the curious case of contradictory conspiracy
theories about COVID-19

Study 1 Study 2 Study 3

Correlational
Community  Community Community
sample of N sample of N sample of

=290 =281 Serbian N =170
Serbian participants Serbian
participants participants

The nature of doublethink as a trait

Paper 3: Inconsistent yet unyielding: Persistence of contradictory beliefs and strategies for
their reconciliation

Study 1.1 Study 1.2 Study 2.1 Study 2.2 Study 2.3 Study 3

Correlational Online experiment; mixed design, 2 (between Qualitative
subjects) x 2 (within subjects)

Community  Community Community  Community Community Student

sample of N sample of N sample of  sampleof N=  sample of N sample of
=234 =315 Serbian N =348 431 Serbian =292 N=15
Serbian participants Serbian participants Serbian

participants participants participants
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Abstract

Despite assumptions that people strive for consistency between their beliefs, en-
dorsement of mutually incompatible ones is not rare - a tendency we have previously
labelled doublethink, by borrowing from Orwell. In an attempt to understand the
nature of doublethink and the underlying mechanism that enables incompatible beliefs
to coexist, we conducted two preregistered studies (total N = 691). To do so, in Study
I, we first explored how doublethink relates to (1) thinking styles (rational/intuitive,
actively open-minded thinking, and need for cognitive closure), (2) a set of irrational
beliefs (magical health, conspiratorial, superstitious, and paranormal beliefs) and (3) its
predictiveness for questionable health practices (non-adherence to medical recom-
mendations and use of traditional, complementary and alternative medicine). We then
additionally expanded the set of health behaviors in Study 2, and related doublethink to
trust in two epistemic authorities - science and the wisdom of the common man.
Finally, in both studies, we explored whether those prone to inconsistent beliefs are
also more likely to simultaneously rely on conventional and alternative medicine,
despite their apparent incompatibility. While doublethink was positively related to
need for cognitive closure and different irrational beliefs that easily incorporate
contradictions, as well as negatively to actively open-minded thinking, we did not find it
to be predictive of the use of non-evidence-based medicine nor of its simultaneous use
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Conclusions

In two highly powered preregistered studies we observed robust relationships between
a relatively novel concept of doublethink and superficial information processing style,
as well as a set of content-varied irrational beliefs - all in line with previous research on
the topic (Petrovi¢c & Zezelj, 2022, 2023). We developed a way to meaningfully
measure individual differences in endorsement of incompatible beliefs, find a non-
trivial portion of the population who score relatively high on it, and offer evidence for it
to be considered a feature of a specific mindset. Having in mind the consistency
paradigm that was pervasive in psychology in the previous period, this should be taken
as a signal that doublethink should be further researched and understood better.
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Abstract

Despite assumptions that people strive for consistency between their beliefs, endorsement of mutually
incompatible ones is not rare - a tendency we have previously labelled doublethink, by borrowing
from Orwell. In an attempt to understand the nature of doublethink and the underlying mechanism
that enables incompatible beliefs to coexist, we conducted two preregistered studies (total N=691).
To do so, in Study 1, we first explored how doublethink relates to (1) thinking styles
(rational/intuitive, actively open-minded thinking, and need for cognitive closure), (2) a set of
irrational beliefs (magical health, conspiratorial, superstitious, and paranormal beliefs) and (3) its
predictiveness for questionable health practices (non-adherence to medical recommendations and use
of traditional, complementary and alternative medicine). We then additionally expanded the set of
health behaviors in Study 2, and related doublethink to trust in two epistemic authorities - science
and the wisdom of the common man. Finally, in both studies, we explored whether those prone to
inconsistent beliefs are also more likely to simultaneously rely on conventional and alternative
medicine, despite their apparent incompatibility. While doublethink was positively related to need
for cognitive closure and different irrational beliefs that easily incorporate contradictions, as well as
negatively to actively open-minded thinking, we did not find it to be predictive of the use of non-
evidence-based medicine nor of its simultaneous use with the official medicine. It seems that this
novel construct can be best understood as a feature of the cognitive system that allows incompatible
claims to enter it. However, once beliefs are within the system, they are compartmentalized, without
any cross-referencing between them. This is further reflected in non-evidence-based beliefs persisting
within the belief system, irrespective of their content.

Word count: 276

Keywords: doublethink, inconsistent beliefs, irrational beliefs, health behaviors, trust in science,
thinking styles
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Exploring the mechanisms that allow incompatible beliefs to coexist in the cognitive system

Despite seminal psychological works (Festinger, 1957; Heider, 1946) assuming consistency
is a default state within the belief system, and inconsistency an unpleasant state urging to be resolved,
there is mounting empirical evidence this might not always be the case, i.e. that a person can
concurrently actively endorse mutually incompatible beliefs. There are, however, individual
differences in this proneness to doublethink (Petrovi¢ & Zezelj, 2022; 2023), more often found in
people with a more intuitive and less rational approach to information processing. Doublethink is
content-independent, observed in different beliefs, regardless of their type. In other words, it is a
general characteristic of the belief system. There are clusters of concrete beliefs, however, in which
inconsistency is more likely to be found than in others. Within the literature, those are labeled
irrational, epistemically suspect, or unwarranted beliefs (Pennycook et al., 2015; Rizeq et al., 2021),
and inconsistency is sometimes even listed as one of their key features (Lewandowsky & Cook,
2020). While there is evidence that ties doublethink to this set of beliefs (Petrovié¢ & Zezelj, 2022;
2023; Lazarevi¢ et al., 2023), it is still under-researched. Understanding this link might be particularly
important as irrational beliefs can have detrimental consequences, most notably leading to the use of
questionable health practices (e.g. Knezevic et al., 2024; Lazarevi¢ et al., 2023; Lindeman et al., 2023;
Oliver & Wood, 2014; Puri¢ et al., 2022, 2023).

Across two studies, we explored how doublethink relates to different types of irrational
beliefs, how reflective it is of a certain type of superficial information processing, and whether it can
be predictive of risky health behaviors.

Irrational beliefs and superficial information processing

Irrational beliefs include a wide range of beliefs that in the broadest sense do not comply with
postulates of normative rationality, and contradict scientific knowledge or ontological assumptions
about reality (ZeZzelj & Lazarevié, 2019). These beliefs are more and more examined together rather
than individually. Apart from their stated base conceptual similarity, all different types of irrational
beliefs also tend to empirically cluster together and are highly interrelated, forming three main
domains - conspiratorial, pseudoscientific and paranormal (e.g. Lobato et al., 2014; Rizeq et al., 2021;
Srol, 2022; Teovanovié¢ et al., 2024). Within such a belief system, contradictory beliefs might be
particularly likely to arise. This is especially true for conspiratorial beliefs, where people are likely
to endorse mutually incompatible conspiratorial narratives (Petrovié¢ & Zezelj, 2022; 2023; Luki¢ et
al., 2019; Wood et al., 2012). Recent findings further corroborate doublethink’s stable positive
correlation with conspiratorial beliefs (both general and specific), but also demonstrate its relation to
other types of irrational beliefs, including superstition and magical health beliefs (KneZevi¢ et al.,
2024; Lazarevic et al., 2023). This might be because the irrational belief system is organized in such
a way that it tolerates the existence of inconsistencies (Wood, 2017).

This tolerance of contradictions might be a reflection of a more superficial information
processing style (i.e. relying more on intuitive, but less on rational thinking) that is typical for people
who endorse irrational beliefs (e.g., Knezevic€ et al., 2024; Lazarevic et al., 2023; Pennycook et al.,
2015; Svedholm & Lindeman, 2013; Yelbuz et al., 2022). Similarly, another characteristic of such a
belief system might be a strong intolerance of uncertainty reflected in the need for cognitive closure
- it has previously been tied to conspiratorial thinking (Marchlewska et al., 2018), pseudoscientific
claims (Van Elk, 2019), and paranormal beliefs (Wilt et al., 2022). The relation of doublethink to the
need for cognitive closure is, however, less straightforward and has not been examined in the
literature previously. Given that doublethink can be considered a “high entropy” (more chaotic)
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thinking style, it should imply less need for cognitive closure - such a disheveled belief system
suggests more tolerance of uncertainty.

While doublethink cannot be labeled as one of the irrational beliefs, given its lack of content
and that it hinders on the relation between beliefs specifically, it does seem to fit well into the
irrational mindset, allowing for very different, and even incompatible beliefs to coexist. However,
which general styles of information processing shape doublethink and irrational beliefs and if it’s one
and the same is still left to be explored.

Detrimental health consequences of doublethink and irrational beliefs

Endorsement of irrational beliefs might be particularly problematic if we take into account its
consequences, especially in the domain of health. To maintain their health or to cure themselves,
people resort to various non-evidence-based practices or turn away from evidence-based ones.
Previous studies (Puri¢ et al., 2022, 2023) exploring the relation of the irrational mindset to
questionable health practices have systematized these behaviors into two broad groups - (1)
intentional non-adherence to medical recommendations (iNAR; e.g. avoiding checkups, self-
medication, etc.) and (2) use of traditional, complementary and alternative medicine (TCAM; e.g.
homeopathy, use of herbal remedies, etc.). And while the irrational mindset was an important
predictor of TCAM, but not iNAR (KneZevi¢ et al., 2024; Lazarevic et al., 2023; Puri¢ et al., 2022,
2023), the relation of doublethink to these practices was less clear. One study found that doublethink
was positively, albeit weakly, related to use of TCAM only (Lazarevi¢ et al., 2023), while another
found no relation of doublethink to either of the two types of questionable health practices (Knezevi¢
et al., 2024). Given its relation to the irrational mindset, it might be another candidate for predicting
the use of questionable health practices, and its relation to questionable health practices thus requires
more scrutiny.

Study 1
Aims and hypotheses

In this first of two studies, we aimed firstly to replicate and check the robustness of previously
found relations of doublethink to various irrational beliefs (Petrovi¢ & Zeielj, 2022; 2023; Knezevi¢
et al., 2024; Lazarevi¢ et al., 2023). To this end, we focused on the relations of doublethink to
conspiratorial, paranormal, superstitious, and magical health beliefs, thus capturing all three main
domains of irrational beliefs (conspiratorial, pseudoscientific and paranormal; Rizeq et al., 2021; Srol,
2022). We expected that doublethink would be positively related to conspiratorial (H1a), paranormal
(H1b), superstitious (H1c), and magical health beliefs (H1d), and we also expected that all irrational
beliefs would be positively related to each other (H2), implying the existence of an irrational mindset.

To go even further, doublethink has been previously related to less analytical and more
intuitive thinking style and actively open-minded thinking (Petrovié¢ & Zezelj, 2022; 2023) and the
same is true for irrational beliefs (e.g., Pennycook et al., 2015; Svedholm & Lindeman, 2013; Yelbuz
et al., 2022). We aimed to then explore how both doublethink and irrational beliefs are tied to a
specific, more superficial approach to information processing, by examining their relations to actively
open-minded thinking, rational and intuitive thinking styles, and the need for cognitive closure. To
replicate previous findings on doublethink’s relation to superficial information processing, we
expected that doublethink would be positively related to intuitive thinking (H3a), but negatively to
actively open-minded (H3b) and rational thinking (H3c). In this study we also focused on another
specific characteristic of thinking style that has not been tied to doublethink previously - need for
cognitive closure. We expected it to also be negatively related to doublethink (H3d). Similarly, as
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found in previous studies, we expected irrational beliefs to be positively related to intuitive thinking
(H4a), but negatively to actively-open minded (H4b) and rational thinking (H4c).

In the domain of health behaviors, we expected doublethink to be related to less adherence to
official medical recommendations (H5a) and more use of alternative medicine practices (H5b). We
also anticipated that irrational beliefs and doublethink would contribute positively to the prediction
of non-adherence to official medical recommendations (H6a) and use of alternative medicine (H6b),
over and above measures of cognitive style. Finally, we expected that (H7) doublethink would be
positively related to the simultaneous endorsement of official and alternative medicine.

Figure 1 shows an overview of the study.

Figure 1
Three main domains explored in the context of doublethink within the study

Actively open-minded , . .
¥ Of Conspiratorial beliefs

thinking Intentional
o non-adherence to
- . Paranormal beliefs .
Intuitive and rational medical
thinking style .. , recommendations
Superstitious beliefs
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We preregistered all the hypotheses, analyses, and the sampling plan here -
https://aspredicted.org/YBP_881

Methods
Materials

Doublethink was assessed using the Proneness to doublethink scale (Petrovi¢ & Zezelj, 2022).
The scale assesses the tendency to accept mutually contradictory beliefs and consists of 11 pairs of
such beliefs (e.g. Some people are essentially irreparable and Every single person is capable of
growth and change). The participants assess their agreement with each item individually on a scale
from 1 (completely disagree) to 4 (completely agree). The scale is presented in two separate blocks
of 11 items each (one item from each pair), alongside two buffer items in each block, and with other
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scales as buffers between the two blocks. The score is calculated by adding up the number of
contradictory pairs where a person agrees with (marked 3 or 4 on the scale) both items in a pair. The
scale shows good construct and convergent validity (e.g. Petrovi¢ & Zezelj, 2022; 2023; Lazarevié et
al., 2023), and is available in open access along with the scoring procedure - https://osf.io/z7wijr/ .

To assess the conspiratorial subdomain of epistemically suspect beliefs, we used the
Conspiracy Mentality Questionnaire (Bruder et al., 2013), which assesses the general propensity to
engage in conspiratorial thinking. We wanted to focus on general tendency towards conspiratorial
ideation, instead of focusing on any one specific conspiracy theory to avoid any content overlap with
our other measures. The scale consists of five items (e.g. Government agencies closely monitor all
citizens.) to which participants responded using a 5-point scale (1 - Completely disagree; 5 -
Completely agree). The score is calculated as the mean of answers across all items. The scale is
psychometrically sound and validated cross-culturally (Imhoff et al., 2022); the Serbian version
previously showed good factorial validity and reliability (MiloSevi¢-Dordevi¢ et al., 2021).

To assess paranormal beliefs, we used two measures. First, paranormal beliefs were assessed
via the Revised Paranormal Beliefs scale (Tobacyk, 2004), with 26 items (one reverse coded)
separated into seven subscales - traditional religious beliefs, psi beliefs, witchcraft, superstition,
spiritualism, extraordinary life forms and precognition (e.g. 4 person’s thoughts can influence the
movement of a physical object.) The participants indicated their agreement with the items on a 7-
point scale (1 - Completely disagree; 7 - Completely agree). In line with previous findings (e.g.,
Lange et al., 2000; Houran et al., 2001) showing that a two-factor structure of the scale is more
adequate, we calculated the scores for these two subscales - New Age Philosophy (11 items) and
Traditional Paranormal Beliefs (5 items). According to Lange and colleagues (2000) the first subscale
captures new age paranormal abilities such as astrology, while the second focuses on traditional
supernatural concepts such as witchcraft. Item breakdown per subscale is available on OSF -
https://osf.io/z7wit/ .

As an additional measure of the paranormal subdomain of irrational beliefs, we included
superstition, to make sure to tap into culturally relevant paranormal beliefs as well. Superstition was
assessed via the Superstition scale (Zezelj et al., 2009), consisting of 20 items that measure
superstitious beliefs and behaviors (e.g. I am pleased when my palm itches, it might mean money is
on the way.). Seven items in the scale are reversely coded. The participants responded using a 5-point
scale (1 - Completely disagree, 5 - Completely agree), and we calculated the score as a mean of
answers on all items, given that the scale has one main factor (Zezelj et al., 2009).

To assess the domain of pseudoscientific beliefs, we included magical health beliefs which
were measured with the 10 items from the general factor of the Magical Beliefs about Food and
Health Scale (Lindeman et al., 2000). We opted for this scale because it captures well the general
principles of pseudoscientific beliefs, without explicitly mentioning pseudoscientific practices. The
participants indicated their agreement with the items (e.g. An imbalance between energy currents lies
behind many illnesses.) on a 5-point scale (1 - completely disagree; 5 - completely agree). The score
was calculated as a mean of all items. Both the original Finnish (e.g. Aarnio & Lindeman, 2004), as
well as the English (e.g. Bryden et al., 2018) and the Serbian (e.g. Lazarevi¢ et al., 2023) versions of
the scale have good reliability (alpha over .85).

Actively open-minded thinking was assessed with the eight-item version of the Actively Open-
Minded Thinking Scale (Bronstein et al., 2019; Stanovich & West, 1997). We opted for this version
of the scale, given that some other short operationalizations show low reliability (see Petrovi¢ &
Zezelj, 2023 for details). The scale measures the tendency to use evidence to form and revise beliefs
(Stanovich & West, 1997), and contains five reversely coded items. The participants answered using
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a 6-point scale (1- Completely disagree, 6 - Completely agree). We calculated the score by taking the
mean on all items.

Need for cognitive closure was assessed with the short version of the Need for Cognitive
Closure scale (Roets & Van Hiel, 2011; Webster & Kruglanski, 1994). The scale measures the desire
for certainty and consists of 15 items (e.g. When I have made a decision, I feel relieved). The
participants indicated their agreement with the items on a 6-point scale (1- Completely disagree, 6 -
Completely agree), and we calculated the score as a mean of answers on all items. The short version
of the scale was empirically validated and psychometrically sound (Roets & Van Hiel, 2011).

Health behaviors. To measure how often people resort to questionable health practices, we
assessed both intentional non-adherence to official medical recommendations and the use of
traditional, complementary, and alternative medicine.

To assess intentional non-adherence to medical recommendations, we took four of the most
frequent non-adherence behaviors reported in a previous study (e.g. /¢ had happened to me that I took
antibiotics even though a doctor did not prescribe them to me.; Puri€ et al., 2023). The participants
indicated on a binary scale (0 - no, 1 - yes) if the outlined behavior has happened to them in the last
12 months. Given that the elimination of the item regarding the use of sunscreen would lead to a
significant change in reliability (from a = .49 to a = .57), we omitted this item and were left with
three items. We calculated the score as a proportion of the behaviors that have happened to the
participant.

To assess TCAM use, we took two items from each of the four TCAM domains (Puri¢ et al.,
2022) - alternative medical systems (e.g. homeopathy), mind-body practices (e.g. meditation), natural
product-based practices (e.g. vitamins, minerals, and antioxidants), and rituals/customs (e.g. praying
for health). For each practice, the participants indicated if they had used it in the last 12 months, and
we calculated the score as a proportion of used practices.

Finally, to assess proneness to the simultaneous use of TCAM and conventional medicine, we
included the following item - Which type of medicine do you prefer to use when you need to solve a
health issue?. The participants answered on a 7-point scale (-3 - official medicine, 0 - both equally, 3
- Traditional, complementary and alternative medicine). We recoded the answers to absolute values
and then inversely coded them, so that higher numbers indicate a higher proneness to simultaneous
use. The score then ranged from 1 to 4.

Sampling

Our final sample consisted of a total of N = 306 participants from Serbia, which was in line
with our preregistered a priori power analysis (see the preregistration for details -
https://aspredicted.org/YBP_881). A total of 476 participants from Serbia took part in the study,
which was run online. They were recruited using snowballing and Facebook and Twitter ads. In line
with the preregistration, we removed 170 participants who failed one of the five attention checks. Per
preregistration, we checked for speeders via the relative speed index (which indicates how fast
participants finish the survey compared to the median participant; RSI, Leiner, 2019). However, there
were no participants with an RSI > 2. The sample consisted of 90.5% women, 8.5% men, while the
rest of the participants chose the other/rather would not say option. The mean age of the participants
was 48.02 (SD = 13.02).
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Results

All data and analytical code is available on the Open Science Framework: https://osf.io/udth2/ . Data
was analyzed using R version 4.3 (R Core Team, 2024).

Table 1 details the means, standard deviations, and correlations of doublethink, irrational
beliefs, and measures of information processing style.
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Table 1

Means, standard deviations, reliability, and correlations of doublethink, irrational beliefs, and information processing style (Study 1)

Variable M SD 1 2 3 4 5 6 7 8
1. Doublethink (0-

11) 4.28 2.37 0.73

2. Conspiracy

mentality (1-5) 3.95 0.75 SR 0.77

3. Magical health

beliefs (1-5) 2.86 0.88  .35%#xEk  SQ%Ak 0.89

4. New age

philosophy

paranormal beliefs

(1-7) 2.96 1.39 0.13 AQFFE AN 0.91

5. Traditional
paranormal beliefs
(1-7) 2.99 1.51 JA18* AlxEE o S4xwEk - 75AEx 0.82

6. Superstition (1-5) 208 0.72 24xFx 0 QRFIE JOFEx SSwAEk S5FEkx 0.87

7. Actively open-

minded thinking (1-

6) 478  0.87  -33FxEk 20k 6%k L QeMkx DRk 3Rk 0.79

8. Need for cognitive
closure (1-6 4.11 0.78  .30%** A7* 0.1 0.02 0.1 27HFE L 3OHRH 0.84



Table 1 continued

Variable M SD 2 4 10

9. Rational thinking

style (1-5) 4.05 0.82 -0.06 -0.06 -0.06 -0.09 - 18* 2% 0.15 -.18* 0.75

10. Experiential

thinking style (1-5) 3.39 0.97 0.08 25%FkKk 0 FPkEEk Rk 28H*H 2% -0.09 -.19* -0.02 0.77

Note. M and SD are used to represent mean and standard deviation, respectively. The main diagonal shows reliability of all measures (GLB for doublethink (Petrovi¢
& Zezelj, 2022) and Cronbach’s alpha for all other measures)
All p values were adjusted for multiple observations using Holm’s method.
* indicates p <.05. ** indicates p < .01. *** indicates p <.001.
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All of our hypotheses regarding irrational beliefs and doublethink were confirmed. As
expected (Hla-d), doublethink was positively related to all irrational beliefs (except for one
paranormal beliefs subscale), while all irrational beliefs were positively related to each other, in line
with our prediction (H2).

Moreover, as we expected, doublethink was negatively related to actively open-minded
thinking (H3b). However, contrary to our predictions (H3d), the relation of doublethink to the need
for cognitive closure was positive. Doublethink was also, unexpectedly, not related to either the
intuitive (H3a) or rational (H3c¢) thinking style.

As for irrational beliefs, they were all positively related to intuitive thinking, in line with our
predictions (H4a), while as expected, negatively related to actively open-minded thinking (H4b).
Rational thinking style was negatively related to only traditional paranormal and superstitious beliefs,
while other correlations were not significant, thus only partially in line with H4c.

To explore how doublethink is related to health behaviors, we also examined their
interrelations (Table 2).

Table 2

Means, standard deviations, and correlations of doublethink and different health behaviors - Study
1

Variable M SD 1 2 3
1. Doublethink (0-11) 4.28 2.37 0.73
2. Intentional non- 0.55 0.34 0.11 0.57

adherence to medical
recommendations (0-1)

3. Use of TCAM (0-1) 0.29 0.16 -0.01 0.14 0.39

4. Preference for 2.16 1.35 0.04 A7% JOF**
simultaneous use of
conventional and

alternative medicine (1-
4)

Note. For 4., higher scores indicate more preference for simultaneous use of conventional and alternative
medicine. M and SD are used to represent mean and standard deviation, respectively. The main diagonal
shows the reliability of all measures (GLB for doublethink (Petrovi¢ & Zezelj, 2022) and Cronbach’s alpha
for all other measures)
All p values were adjusted for multiple observations using Holm’s method.

* indicates p < .05. ** indicates p <.01. *** indicates p <.001.

As the Table 2 suggests, we found no relation of doublethink to either intentional non-
adherence (H5a) or use of TCAM (HS5b), which was not in line with our expectations. Similarly, we
did not find a significant correlation between doublethink and preference for the simultaneous use of
official and alternative medicine (H7).
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It should be noted, however, that the short measures of intentional non-adherence and TCAM
use had low reliability (a = .57 and a = .39, respectively). This is why we also explored how
doublethink is related to individual non-adherence behaviors, as well as individual TCAM practices.
After correcting for multiple comparisons using Holm’s method, none of the correlations of
doublethink to individual behaviors were significant.

To account for the poor reliability of some of the measures, we also report correlations
corrected for attenuation (see Supplement S1 on OSF). As expected, this led to an increase in the
magnitude of all correlations, however, the non-significant correlations remain at a level that does
not reach significance. The overall pattern of results thus remains the same.

Finally, to assess the relative contribution of doublethink and irrational beliefs to the
prediction of intentional non-adherence and use of TCAM when information processing style is taken
into account, we ran a path analysis. We opted for this for the sake of clarity and to take into account
multiple comparisons. We fit the model using the maximum likelihood estimation with robust
standard errors and a Satorra-Bentler scaled test statistic. We fit a model with intentional non-
adherence and TCAM as the outcomes, and all measures of superficial information processing and
irrational beliefs, as well as doublethink as predictors (Table 3).

Table 3
Path analysis with TCAM and iNAR as outcomes - Study 1

Standardized
Outcome Predictor Estimate estimate p
iNAR

Actively open-

minded thinking -0.017 -0.042 0.526
Need for cognitive

closure 0.01 0.023 0.721
Rational thinking

style 0.019 0.045 0.443
Experiential

thinking style 0.007 0.02 0.753

Doublethink 0.01 0.068 0.308
Conspiracy

mentality 0.011 0.024 0.738
Magical health

beliefs -0.021 -0.054 0.518
New age

philosophy beliefs 0.005 0.018 0.856
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Table 3 continued

Outcome Standardized
Predictor Estimate estimate p

Traditional

paranormal
beliefs 0.040* 178% 0.043
Superstition -0.005 -0.01 0.899

TCAM

Actively open-
minded thinking 0.015 0.078 0.153

Need for cognitive
closure 0.025 0.119 0.06

Rational thinking
style -0.005 -0.025 0.614

Experiential
thinking style 0.003 0.015 0.781
Doublethink -0.011%** -.164%* 0.006

Conspiracy
mentality -0.024 -0.113 0.049

Magical health
beliefs 0.063*** 349% 4% <.001

New age
philosophy beliefs 0.009 0.075 0.319

Traditional

paranormal
beliefs 0.018* 167* 0.024
Superstition 0.016 0.073 0.244

Note. Significant predictors are printed in bold.
* indicates p <.05. ** indicates p < .01. *** indicates p <.001.
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As Table 3 suggests and as opposed to our predictions (H5a), almost none of the predictors
contributed to the prediction of intentional non-adherence, with the exception of traditional
paranormal beliefs, which only marginally contributed to the prediction (standardized estimate =
178, p = .043). The model explained under 5% of the variance of intentional non-adherence (R’ =
.047).

For TCAM use (Table 3), the results were partially in line with our predictions (H5b). While
none of the thinking style variables contributed significantly to prediction, irrational beliefs and
doublethink did. Magical health beliefs (standardized estimate = .349, p < .001) and traditional
paranormal beliefs (standardized estimate = .167, p =.024) contributed positively to the prediction,
as expected. Doublethink, however, contributed negatively to the prediction (standardized estimate =
-.164, p =.006). In total, the model explained around a total of 24% of the variance of TCAM
practices’ use.

Given that we preregistered a test of our hypotheses via hierarchical linear regression and that
those results were fully in line with the model presented here, for the sake of brevity, we report those
results in Supplement S1.

Robustness checks

Given that some of the distributions were skewed, we also reran the analyses with normalized
scores. The pattern of the results remained the same (see Supplementary file S2 on the Open Science
Framework project page for more information).

Study 2
Introduction

While our preliminary findings suggest that there is no relation between doublethink and
questionable health behaviors, it is also possible that doublethink could be tied to the use of health
practices in less direct ways. Cognitive polyphasia (Jovchelovitch & Gervais, 1999) is a concept
closely related to doublethink referring to a state where contradicting explanations of the world are
endorsed by the same individual. Much of the research on cognitive polyphasia has been in the health
domain, where studies show that, for example, practices and beliefs from traditional medicine are
combined with conventional medical knowledge, despite them often conflicting with each other
(Jovchelovitch & Priego-Hernandez, 2015). Thus, endorsement of contradictory beliefs might not be
predictive of proneness to questionable health behaviors as such, but could potentially explain how
people use different questionable health practices. For example, people can use TCAM alternatively
to official medicine, simultaneously with it, or even preventively. Doublethink could then be related
specifically to simultaneous use and can explain how people rely on different practices
simultaneously, even when they are based on contradictory principles.

Moreover, doublethink could stoke trust in unwarranted epistemic authorities, or hinder trust
in appropriate ones, much like irrational beliefs do. This could then further endorse the use of
questionable health practices. One such warranted epistemic authority is science. Mistrust in science
has been repeatedly tied to conspiratorial (Rutjens & Veckalov, 2022), but also to pseudoscientific
(Fasce & Pico, 2019a) and paranormal beliefs (Fasce & Pico, 2019b). It has not, however, been
explored alongside doublethink so far. Furthermore, during the pandemic, mistrust in science has
been repeatedly tied to questionable health practices, both in the domain of non-adherence to
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conventional practices and in the domain of TCAM use (Algan et al., 2021; Pagliaro et al., 2021;
Zezelj et al., 2023).

Conversely, often contrasted with trust in science (Merkley & Loewen, 2021) is the so-called
trust in the “wisdom of the common/ordinary man” (ZeZelj et al., 2023), i.e. trust in the the common
sense of an average layperson. Trust in the wisdom of the common man has also been related to
epistemically suspect beliefs, in particular belief in conspiracy theories, and to questionable health
practices (ZezZelj et al., 2023). Still, its relation to doublethink has not been examined previously. Not
only that, but despite them being contrasted in literature (e.g. this referral of trust to the ordinary
people as in Oliver & Rahn, 2016 has been equated with anti-intellectualism), and their implicit
incompatibility, trust in science and trust in the “wisdom of the common man” were previously shown
to be unrelated in non-US samples (ZeZelj et al., 2023). This means that, at least for some people,
these two types of epistemic authorities are not mutually exclusive, and doublethink could again help
reconcile them.

Aims and hypotheses

Given that the reliability of health behaviors was low in the previous study, in this study we
focused on expanding the list of health behaviors and used the full original instruments (Puri¢ et al.,
2022, 2023) to discern better if doublethink is related to questionable health practices. We again
expected that doublethink would be positively related to less adherence to official medical
recommendations (H1a) and the use of alternative medicine practices (H1b). Moreover, drawing from
previous findings that non-adherence to medical recommendations and use of TCAM are positively
related (Puri¢ et al., 2022, 2023), we also explored if doublethink moderates this relation - for those
higher on doublethink relying on both conventional and alternative medicine might be easier. We
thus expected that doublethink would moderate the relation between non-adherence to medical
recommendations and use of TCAM, so that this correlation is weaker for people more prone to
doublethink (H2). We also expected that doublethink would be positively related to the perception of
conventional and alternative medicine as complementary (H3a), and to simultaneous reliance on
conventional and alternative medicine when having to solve a health problem (H3b).

We also focused on exploring how doublethink is related to trust in two types of epistemic
authorities - science and the wisdom of the common man. We expected that doublethink would be
negatively related to trust in science (H4a), but positively to trust in the “wisdom of the common
man” (H4b), in line with previous findings on the relation of these two types of trust to irrational
beliefs (Zezelj et al., 2023). Moreover, we expected that doublethink would moderate the relation
between these two types of trust, so that this relation is stronger and positive for higher scores of
doublethink (H5).

We again preregistered all the hypotheses, analyses, and the sampling plan here:
https://aspredicted.org/C9X CKC

Methods
Materials

Intentional non-adherence was assessed with the iINAR-12 questionnaire (Puri¢ et al., 2023).
The questionnaire consists of 12 items that assess lifetime intentional non-adherence to different
medical recommendations (e.g. taking antibiotics without prescription, not reporting all symptoms to
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a doctor), to which participants answer using a binary scale (0 - it has never happened to me; 1 - it
has happened to me). The score is calculated by averaging all items.

Use of TCAM practices was assessed with the TCAM-22 questionnaire (Puri¢ et al., 2022),
which consists of 22 alternative medical practices (e.g. homeopathy, use of herbal tinctures, prayer,
use of crystals). Responses are given in a binary format (0 - / have never used this practice, 1 - I have
used this practice or I am still using it), and a total score is calculated by averaging all items. Both of
the scales (iINAR and TCAM) were empirically derived from a larger pool of items, and are
psychometrically sound and reliable (e.g. Lazarevi¢ et al., 2023; Knezevi¢ et al., 2024).

To more precisely assess the perception of the relationship between alternative and
conventional medicine we used both an attitudinal indicator and a behavioral one.

To measure attitudes towards this relationship (attitudinal indicator), we constructed five
items for this study (e.g. For me, alternative and conventional medicine complement each other). The
participants indicated their agreement with the items on a 7-point scale (1 - completely disagree; 7 -
completely agree). All items had high loadings on a single factor (>.80), and the scale had an excellent
reliability (a = .94), so we calculated the score by averaging answers on all five items.

To assess if participants are inclined to also use the two types of medicine simultaneously
(behavioral indicator), we again asked them what type of medicine they prefer to use when they have
to resolve a certain health issue. The participants responded using a 7-point scale (-3 - conventional
medicine; 0 - both equally; +3 - alternative medicine). We recoded the answers to absolute values
and then inversely coded them, so that the highest score (i.e. 3) reflected that participants were prone
to simultaneously use, while lower scores indicated that they are more ready to opt for one of the two
types. The score ranged from 0 to 3.

To assess trust in epistemic authorities we used two items (ZeZelj et al., 2023), in which we
asked the participants how much trust they have in (a) science and (b) the wisdom of the “common

man”, when it comes to knowledge about and dealing with health problems. The participants
answered using a 7-point scale (1 - no trust at all; 7 - trust completely).

Doublethink was assessed as in the previous study.
Sampling

Our final sample size, which was in line with our a priori power analysis (see preregistration
for details - https://aspredicted.org/C9X CKC), consisted of 385 participants from Serbia, collected
online using snowballing and Facebook ads. As per preregistration, three attention checks were used
as filters, so those that failed them were filtered out and could not continue on with the study (127
participants failed the first attention check, three the second one, and three the final one). We again
checked for speeders via the relative speed index (RSI, Leiner, 2019) and removed a total of five
participants that had an RSI above 2. The sample consisted of 80.5% women, 17.6% men, while the
rest of the participants chose the other/rather would not say option. The mean age of the participants
was 49.85 (SD =11.91).

Results

All data and analytical code are available on the Open Science Framework:
https://osf.io/udth?/ . Data was again analyzed using R version 4.3 (R Core Team, 2024).
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Table 4 details means, standard deviations, and correlations, as well as reliabilities for all multi-item
measures on the main diagonal.
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Table 4

Means, standard deviations, and correlations of all used variables - Study 2

Variable

1. Doublethink (0-11)
2.iINAR (0-1)
3. TCAM (0-1)

4. Trust in science (1-7)

5. Trust in the wisdom of the
common man (1-7)

6. Relationship between
alternative and conventional
medicine - attitudinal indicator (1-
7)

7. Relationship between
alternative and conventional
medicine - behavioral indicator
(0-3)

M

4.1

0.36

0.37

5.84

4.34

4.65

1.08

SD

2.25

0.21

0.17

1.19

1.51

1.79

1.21

1

0.68

0.06

0.01

0.01

.20***

24w

0.1

0.68

.23***

- 17

0.11

0.09

0.14

3 4
0.79

- 20%* /
34¥%% 0,06
4 -0.1
35EE gk

5 6
/

38%% 0,94

23k 5]

Note. For 6. and 7., higher scores indicate that conventional and alternative medicine are seen/used as more compatible. M and SD are used to represent mean
and standard deviation, respectively. The main diagonal shows reliability of all measures (GLB for doublethink (Petrovi¢ & Zezelj, 2021) and Cronbach’s

alpha for all other measures)

All p values were adjusted for multiple observations using Holm’s method.

* indicates p <.05. ** indicates p <.01. *** indicates p <.001.
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While both the iNAR and TCAM use measures showed improved reliability relative to Study 1,
contrary to our predictions, doublethink was not related to either iNAR (H1a) or TCAM use (H1b).
Those more prone to doublethink were more likely to perceive conventional and alternative medicine
as complementary (H3a), but, unexpectedly, not more prone to actually use them simultaneously
when they had a health issue (H3b). We found no correlation of doublethink and trust in science
(H4a), but as expected, those higher on doublethink were more likely to have trust in the wisdom of
the “common man” when it came to resolving health problems (H4b). We also found that trust in
science was related to more adherence to recommendations, and less use of TCAM, while trust in the
wisdom of the “common man” positively contributed only to the prediction of use of TCAM.

As in Study 1, due to the lower reliability of some measures, we also report correlations
corrected for attenuation in Supplement S1. As in Study 1, this increases the magnitude of the
correlations, but did not change the pattern of results reported here.

Moderation analyses

To explore if doublethink moderates the relation between iNAR and use of TCAM (H3), as
well as the relation between two types of trust (H5), we ran two moderation analyses using a path
model with maximum likelihood estimation with robust standard errors and a Satorra-Bentler scaled
test statistic using the R package laavan (Rosseel, 2012). Contrary to our prediction, doublethink was
not a significant moderator of either of those two relationships.

There was a significant main effect found between iNAR and TCAM (beta = .235, p < .001),
however, there was no significant main effect of doublethink on TCAM use (beta=-.002, p = .969).
There was also no moderating effect of doublethink (beta=-.008, p =.864).

Similarly, there was no moderating effect of doublethink on the relation between trust in
science and the wisdom of the “common man” (beta=-.019, p =.743). We also did not find a main
effect of trust in science (beta = -.063, p =.273), while there was a significant main effect of
doublethink (beta = 0.204, p <.001).

Robustness checks

As in Study 1, we reran the analyses with normalized scores and without outliers as a
robustness check. The pattern of the results remained largely the same (see Supplementary file S3 on
OSF for more information).

Discussion

Across two studies, we explored how doublethink relates to superficial information
processing and irrational beliefs, and whether it is predictive of questionable health practices and
reflected in trust in different epistemic authorities.

Our results show that, while doublethink is not related to trust in science, it is related to higher
trust in the “wisdom of the common man”. This type of epistemic authority is often referred to as
anti-intellectualism and is implicitly, but also often explicitly contrasted with trust in experts or even
used as a proxy for distrust in experts (e.g., Merkley, 2020; Merkley & Loewen, 2021; Oliver & Rahn,
2016). However, despite this tendency to equate them in the literature, we again found no correlation
between the trust in science and in the wisdom of the common man in a Serbian sample (ZeZelj et al.,
2023). We also find that this trust in the common man is related to doublethink. This implies that, at
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least in our non-Western samples, trust in the ordinary man is not incompatible with trust in experts,
or that incompatibility can be overcome within the belief system.

We have now also consistently observed the expected positive relations between doublethink
and endorsement of irrational beliefs, very different in content at that. This is in line with our previous
findings on the positive link between doublethink and conspiratorial beliefs (Petrovié & Zezelj, 2022;
2023), and more recent findings on its positive relation to other types of irrational beliefs as well
(Lazarevi¢ et al., 2023). Moreover, we again found that those prone to doublethink are also more
likely to be more actively open-minded in their thinking, in line with previous findings (Petrovi¢ &
Zezelj, 2023). The pattern of doublethink’s relation to the set of irrational beliefs and the set of
thinking styles does not allow us to firmly situate it within either of those blocks. On one hand,
doublethink implies a departure from principles of normative reasoning - one of the defining features
of irrational beliefs. However, irrational beliefs are content-specific, and differ from each other
specifically in that content, while doublethink is largely content-independent, and can arise in any
type of belief as long as they are incompatible. On the other hand, doublethink can be considered a
thinking style that implies a higher tolerance of contradictory beliefs (Petrovi¢ & Zezelj, 2022). In
contrast to other thinking styles which are assessed through self-report and thus represent a measure
of a preferred approach to information processing, doublethink is a direct measure of the number of
contradictory beliefs a person adopts. In our view, this cannot be dismissed as only a method
difference, but signals an important difference in the nature of these constructs.

Having in mind the nature of doublethink, we expected that such a belief system should be
made possible by a higher tolerance of uncertainty, i.e. lower need for cognitive closure. The relation
we observed was, nevertheless, positive. This could be due to the fact that this belief system is
permeable only upon entry, when beliefs are indiscriminately adopted. Once adopted, however,
beliefs may rarely be cross-referenced and subjected to scrutiny which makes them harder to correct
or change altogether, which is typical for those high in need for cognitive closure (Webster &
Kruglanski, 1994). It could also be that drawing from a need for certainty and cognitive closure,
people adopt mutually exclusive beliefs to “cover their bases as wide as possible” and represent all
possible outcomes within their belief system.

Finally, despite our expectations, we did not find that doublethink is predictive of the use of
questionable health practices. Those prone to doublethink were, however, more likely to see
conventional and alternative medicine as mutually compatible, but not to also simultaneously use
them. This would suggest that while doublethink is related to beliefs on alternative and conventional
medicine, this relation does not necessarily transfer to behaviors as well. Moreover, while out of the
scope of this study, the pattern of results suggests the possibility of doublethink contributing to
TCAM use indirectly, by stoking trust in inadequate epistemic authorities and especially irrational
beliefs, given its stable relation to them.

Limitations and future directions

While we aimed to cover a wider range of irrational beliefs, we certainly cannot claim it is
representative of the whole set. Future studies could, for example, focus on examining whether
doublethink is related to pseudoscientific beliefs specifically, as they are one of the three key domains
of irrational beliefs (Rizeq et al., 2021, Srol, 2022).

Our studies used a correlational design, which did not allow us to make assumptions about

the direction of relations between the constructs. To learn more about that, one could try to
experimentally manipulate doublethink and observe the outcomes of the potential change. This could
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be done through, for example, highlighting the cognitive dissonance in people’s own beliefs, and then
testing if this subsequently reduces irrational beliefs.

In these studies we tested the relationship between doublethink and basic thinking styles,
while future ones could relate it to basic personality dispositions, especially focusing on Openness to
experience.

Since it was out of the scope of this study, we did not check the participants’ overall health
status. It could be that those with poorer overall health or those currently suffering from medical
illnesses have more opportunities to use both conventional medicine and TCAM. Future studies could
thus examine whether those groups in particular are more likely to simultaneously rely on both, and
whether proneness to doublethink is higher for those who do.

Finally, in this paper, we examined trust in two epistemic authorities independently of each
other and found that doublethink only relates to the trust in the wisdom of the common man. It could
be informative to look into whether there is a trade-off between these two types of trust by directly
contrasting them, similarly to how we contrasted alternative and conventional medicine within a
single question. This would allow us to see if people choose science over the wisdom of the common
man or vice versa, or whether they rely on both epistemic authorities simultaneously.

Conclusions

In two highly powered preregistered studies we observed robust relationships between a
relatively novel concept of doublethink and superficial information processing style, as well as a set
of content-varied irrational beliefs - all in line with previous research on the topic (Petrovi¢ & Zezelj,
2022; 2023). We developed a way to meaningfully measure individual differences in endorsement of
incompatible beliefs, find a non-trivial portion of the population who score relatively high on it, and
offer evidence for it to be considered a feature of a specific mindset. Having in mind the consistency
paradigm that was pervasive in psychology in the previous period, this should be taken as a signal
that doublethink should be further researched and understood better.
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Table S1.1

Chapter 2 - Supplementary information

Supplement S1

Additional analyses

Means, standard deviations, reliability, and correlations corrected for attenuation of doublethink, irrational beliefs, and information processing

style (Study 1)

Variable

SD

10

1. Doublethink
(0-11)

2. Conspiracy
mentality (1-5)

3. Magical health
beliefs (1-5)

4. New age
philosophy
paranormal
beliefs (1-7)

5. Traditional
paranormal
beliefs (1-7)

4.28

3.95

2.86

2.96

2.99

2.37

0.75

0.88

1.39

1.51

0.73

43

45

17

25

0.77

71

.50

Sl

.89

.69

.63

91

.87

.82
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Table S1.1 continued

Variable

M

SD

6. Superstition (1-
5)

7. Actively open-
minded thinking

(1-6)

8. Need for
cognitive closure
(1-6

9. Rational
thinking style (1-
8))

10. Experiential
thinking style (1-
5)

2.08

4.78

4.11

4.05

3.39

0.72

0.87

0.78

0.82

0.97

31

-45

40

-.09

A1

35 45 .62 .65 .87

=27 -31 -31 -34 -.46 .79

21 12 .03 A1 32 -.37 .84

-.08 -.07 -.11 -23 =27 .20 -22 75

33 37 40 35 27 -.12 -24 -.02 0.77

Note. M and SD are used to represent mean and standard deviation, respectively. The main diagonal shows reliability of all measures (GLB
for doublethink (Petrovié & Zezelj, 2022) and Cronbach’s alpha for all other measures)
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Table S1.2

Means, standard deviations, and correlations corrected for attenuation of doublethink and different
health behaviors - Study 1

Variable M SD 1 2 3

1. Doublethink (0- 4.28 2.37 .73
11)

2. Intentional non- 0.55 0.34 .19 57
adherence to

medical

recommendations

(0-1)

3. Use of TCAM (0- 0.29 0.16 -.02 32 39
1)

Note. For 4., higher scores indicate more preference for simultaneous use of conventional and
alternative medicine. M and SD are used to represent mean and standard deviation, respectively.

The main diagonal shows the reliability of all measures (GLB for doublethink (Petrovi¢ & Zezelj,
2022) and Cronbach’s alpha for all other measures)

* indicates p <.05. ** indicates p <.01. *** indicates p < .001.
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Table S1.3

Regression results using intentional non-adherence as the criterion - Study 1

Predictor b beta Beta 95% CI [LL, UL] Fit Difference
Actively open-minded thinking -0.04 -0.09 [-0.21, 0.03]
Need for cognitive closure 0.02 0.05 [-0.07,0.17]
Rational thinking style 0.01 0.02 [-0.09, 0.14]
Experiential thinking style 0.02 0.07 [-0.05, 0.18]
R’ =.004
Actively open-minded thinking -0.01 -0.04 [-0.17, 0.09]
Need for cognitive closure 0.01 0.02 [-0.11, 0.15]
Rational thinking style 0.02 0.05 [-0.07, 0.16]
Experiential thinking style 0.01 0.02 [-0.11, 0.14]
Doublethink 0.01 0.07 [-0.06, 0.20]
Conspiracy mentality 0.01 0.02 [-0.12, 0.17]
Magical health beliefs -0.02 -0.05 [-0.22,0.11]
New age philosophy beliefs 0.01 0.02 [-0.18, 0.21]
Traditional paranormal beliefs 0.04 0.18 [0, 0.35]
Superstition -0.01 -0.01 [-0.16, 0.14]

R’ =.014 AR’ =010

Note. A significant b-weight indicates the beta-weight is also significant. b represents unstandardized regression weights. beta indicates the
standardized regression weights. LL and UL indicate the lower and upper limits of a confidence interval, respectively.

** indicates p < .01.
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Table S1.4
Regression results using TCAM use as the criterion - Study 1

Predictor b beta Beta 95% CI [LL, UL] Fit Difference
Actively open minded thinking -0.00 -0.01 [-0.13,0.11]
Need for cognitive closure 0.02 0.12 [-0.00, 0.24]
Rational thinking style -0.01 -0.07 [-0.18, 0.05]
Experiential thinking style 0.03%* 0.16 [0.04, 0.27]
R? =.028%

Actively open minded thinking 0.01 0.08 [-0.04, 0.19]
Need for cognitive closure 0.02* 0.12 [0.00, 0.23]
Rational thinking style -0.00 -0.03 [-0.13, 0.08]
Experiential thinking style 0.00 0.02 [-0.10, 0.13]

Doublethink -0.01** -0.16 [-0.28, -0.05]

Conspiracy mentality -0.02 -0.11 [-0.24, 0.01]

Magical health beliefs 0.06%** 0.35 [0.20, 0.50]

New age philosophy beliefs 0.01 0.08 [-0.10, 0.25]
Traditional paranormal beliefs 0.02%* 0.17 [0.01, 0.33]
Superstition 0.02 0.07 [-0.06, 0.21]

R? =215%%% AR’ = 187%**

Note. A significant b-weight indicates the beta-weight is also significant. b represents unstandardized regression weights. beta indicates the
standardized regression weights. LL and UL indicate the lower and upper limits of a confidence interval, respectively.
* indicates p <.05. ** indicates p < .01. *** indicates p <.001.
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Table S1.5
Means, standard deviations, and correlations corrected for attenuation - Study 2

Variable M SD 1 2 3
1. Doublethink (0- 4.10 2.25 .68

11)

2.iNAR (0-1) 0.36 0.21 .09 .68

3. TCAM (0-1) 0.37 0.17 .02 32 .79
4. Relationship 4.65 1.79 .30 12 49

between alternative
and conventional
medicine - attitudinal
indicator (1-7)

Note. For 4., higher scores indicate that conventional and alternative medicine are seen/used as more
compatible. M and SD are used to represent mean and standard deviation, respectively. The main
diagonal shows reliability of all measures (GLB for doublethink (Petrovi¢ & Zezelj, 2022) and
Cronbach’s alpha for all other measures)
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Supplement S2
Robustness analysis - Study 1

We aimed to exclude participants detected as univariate outliers whose mean score on doublethink
was more than three times the median absolute deviation (3*MAD) away from the median score
(Leys et al., 2013). However, we did not find any such outliers. Variables with skewness and kurtosis
over 0.5 were normalized using the Rankit transformation (Solomon & Sawilovsky, 2009). Those
were all but doublethink, need for cognitive closure and intuitive thinking style.

52



Table S2.1
Reliability and correlations of doublethink, irrational beliefs, and information processing style (Study 1)

Variable 1 2 3 4 5 6 7 8 9 10
1. Doublethink .73

2. Conspiracy mentality SR 77

3. Magical health beliefs J5wwEk SRAHE .89

4. New age philosophy A2 A2%FE - 6QFHE 91

paranormal beliefs

5. Traditional paranormal 18%* 43 ool WAk £ .82

beliefs

6. Superstition 23#x 0 QFEE 4ERx SeHkx 54k .87

7. Actively open-minded S 32%EE Q0 2Bk _Dekak L QRHRER 3wk .79

thinking

8. Need for cognitive 3QH** 18%* .10 .03 A1 20HFE - F(okk .84

closure

9. Rational thinking style -.06 -.06 -.06 -12 - 19% - 23wk .16 -.16 75

10. Experiential thinking .08 25%FkK 0 JOHEkx FSuckk Dk DRk -.09 -.19* -.02 77
style

Note. The main diagonal shows reliability of all measures (GLB for doublethink (Petrovi¢ & Zezelj, 2022) and Cronbach’s alpha for all other
measures)

All p values were adjusted for multiple observations using Holm’s method.

* indicates p < .05. ** indicates p < .01. *** indicates p <.001.
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Table S2.2

Means, standard deviations, and correlations of doublethink and different health behaviors - Study
1

Variable 1 2 3
1. Doublethink .73
2. Intentional non-adherence to 11 .49

medical recommendations

3. Use of TCAM -.01 .14 .39
4. Preference for simultaneous use .03 8** 36***
of conventional and alternative

medicine

Note. For 4., higher scores indicate more preference for simultaneous use of conventional and
alternative medicine. The main diagonal shows the reliability of all measures (GLB for doublethink
(Petrovi¢ & Zezelj, 2021) and Cronbach’s alpha for all other measures)

All p values were adjusted for multiple observations using Holm’s method.
* indicates p < .05. ** indicates p < .01. *** indicates p <.001.
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Path analysis

Table S2.3
Path analysis with TCAM and iNAR as outcomes - Study 1
Outcome Predictor Estimate Standardized estimate p
iNAR

Actively open minded thinking -0.037 -.042 S18
Need for cognitive closure 0.028 .026 .687
Rational thinking style 0.045 .049 406
Experiential thinking style 0.023 .026 .673
Doublethink 0.027 .075 263
Conspiracy mentality 0.018 .020 779
Magical health beliefs -0.050 -.058 473
New age philosophy beliefs 0.022 .025 795
Traditional paranormal beliefs 0.156 173 .046
Superstition 0.000 .000 .899

55



Table S2.3 continued

Outcome Predictor Estimate Standardized estimate p
TCAM

Actively open minded thinking 0.054 .056 320

Need for cognitive closure 0.142 118 .061

Rational thinking style -0.026 -.026 .600

Experiential thinking style 0.015 .015 781

Doublethink -0.066** - 167** .005

Conspiracy mentality -0.115* -.119* .043
Magical health beliefs 0.338%** 358k <.001

New age philosophy beliefs 0.086 .090 264

Traditional paranormal 0.155%* 158%* .042

beliefs
Superstition 0.054 .057 361

Note. Significant predictors are printed in bold.

* indicates p <.05. ** indicates p < .01. *** indicates p < .001
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Table S2.4
Regression results using intentional non-adherence as the criterion - Study 1

Predictor b beta Beta 95% CI [LL, UL] Fit Difference
Actively open-minded thinking ~ -0.08 -0.09 [-0.19, 0.02]
Need for cognitive closure 0.06 0.06 [-0.07, 0.20]
Rational thinking style 0.02 0.03 [-0.08, 0.13]
Experiential thinking style 0.07 0.08 [-0.03, 0.17]
R’ =.007
Actively open-minded thinking -0.04 -0.04 [-0.17, 0.09]
Need for cognitive closure 0.03 0.03 [-0.10, 0.15]
Rational thinking style 0.05 0.05 [-0.07, 0.17]
Experiential thinking style 0.02 0.03 [-0.10, 0.15]
Doublethink 0.03 0.07 [-0.05, 0.20]
Conspiracy mentality 0.02 0.02 [-0.13, 0.16]
Magical health beliefs -0.05 -0.06 [-0.22, 0.11]
New age philosophy beliefs 0.02 0.03 [-0.17, 0.22]
Traditional paranormal beliefs 0.16 0.17 [0-0.35]
Superstition 0.00 0.00 [-0.15, 0.15]

R’ =.019 AR’ =.012

Note. A significant b-weight indicates the beta-weight ais also significant. b represents unstandardized regression weights. beta indicates the
standardized regression weights. LL and UL indicate the lower and upper limits of a confidence interval, respectively.
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Table S2.5

Regression results using TCAM use as the criterion - Study 2

Predictor b beta Beta 95% CI [LL, UL] Fit Difference
Actively open-minded thinking -0.02 -0.02 [-0.14, 0.10]
Need for cognitive closure 0.14 0.11 [-0.01, 0.23]
Rational thinking style -0.07 -0.07 [-0.18, 0.04]
Experiential thinking style ~ 0.15%%* 0.16 [0.05, 0.27]
R? =.030%
Actively open-minded thinking 0.05 0.06 [-0.06, 0.17]
Need for cognitive closure 0.14* 0.12 [0.00, 0.23]
Rational thinking style -0.03 -0.03 [-0.13, 0.08]
Experiential thinking style 0.01 0.02 [-0.10, 0.13]
Doublethink  -0.07** -0.17 [-0.28, -0.05]
Conspiracy mentality -0.12 -0.12 [-0.25, 0.01]
Magical health beliefs — 0.34%** 0.36 [0.21, 0.50]
New age philosophy beliefs 0.09 0.09 [-0.08, 0.26]
Traditional paranormal beliefs 0.15%* 0.16 [0, 0.31]
Superstition 0.05 0.06 [-0.08, 0.19]
R? =.217%* AR? = .187%**

Note. A significant b-weight indicates the beta-weight is also significant. b represents unstandardized regression weights. beta indicates the
standardized regression weights. LL and UL indicate the lower and upper limits of a confidence interval, respectively.

* indicates p <.05. ** indicates p < .01. *** indicates p <.001.
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Supplement S3
Robustness analysis - Study 2 (Table S3.1)

We aimed to exclude participants detected as univariate outliers whose mean score on doublethink
was more than three times the median absolute deviation (3*MAD) away from the median score
(Leys et al., 2013). We found 14 participants like that and removed them from all subsequent
analyses. Variables with skewness and kurtosis over 0.5 were normalized using the Rankit
transformation (Solomon & Sawilovsky, 2009). Those were all but trust in the wisdom of the common
man.

Moderation analyses

As for the moderation of the relation between iNAR and TCAM, there was again a significant
main effect found between iNAR and TCAM (beta= .220, p < .001), however, there was no
significant main effect of doublethink on TCAM use (beta= -0.011, p = .822). There was also no
moderating effect of doublethink (beta= -.049, p =.333).

Similar to the original analysis, we found no moderating effect of doublethink on the
relation between trust in science and the wisdom of the “common man” (beta=-.013, p =.830). We
did not find a main effect of trust in science (b=-.070, p =.220), but there was a significant main
effect of doublethink (beta= .170, p =.002).
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Table S3.1
Correlations of all used variables - Study 2

Variable 1 2 3 4 5 6
1. Doublethink .72

2.iNAR .07 .68

3. TCAM .01 22%** .79

4. Trust in science -.02 - 17* - D kE /

5. Trust in the wisdom of the common A7* 13 34 k** -.07 /

man

6. Relationship between alternative and 20%* .10 A2HE - 17*% 37k .94
conventional medicine - attitudinal

indicator

7. Relationship between alternative and .04 13 35k EA 24k SOHE

conventional medicine - behavioral
indicator

Note. For 6. and 7., higher scores indicate that conventional and alternative medicine are seen/used as more compatible. The main diagonal shows reliability of all measures
(GLB for doublethink (Petrovi¢ & Zezelj, 2021) and Cronbach’s alpha for all other measures)

All p values were adjusted for multiple observations using Holm’s method.

* indicates p <.05. ** indicates p <.01. *** indicates p <.001
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ABSTRACT

Amidst the flow of conspiracy theories (CTs) about the COVID-19 pandemic,
many were logically incompatible. We aimed to map the psychological profile
of their endorsers. Upon pretesting for familiarity and logical incompatibility,
we choose eight pairs of contradictory COVID-19 CTs. Across three studies, a
substantial portion of respondents (40%-42%) endorsed at least one pair. In
Study 1 (N=290), conspiracy mentality and doublethink, but not preference for
consistency, meaningfully related to endorsement of contradictory CTs; double-
think contributed over and above other predictors. In two following studies we
introduced indicators of superficial (Study 2; N=281) and analytical (Study 3;
N =170) information-processing as predictors. The endorsers of contradictory
CTs were more intuitive, prone to ontological confusions and pseudo-profound
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to the prediction. We end by suggesting how the interventions should be tail-
ored to address people with such distinct information-processing style.

ARTICLE HISTORY Received 1 July 2021
Accepted 7 June 2022

KEYWORDS COVID-19 conspiracy theories; inconsistent beliefs; doublethink; superficial information
processing; thinking style

[MAGA thought process: We must punish evil China for sending this horrible
virus that is just the common cold and we don't need masks but Trump was
a hero for wearing one that one time and God bless him for inventing the
miraculous vaccine we're not going to take.]

(tweet by Patrick W. Watson,
https://twitter.com/patrickw/status/1334954936879214596?lang=en
[last accessed March 29, 2021])

CONTACT lIris Zezelj € izezeli@fbg.acrs @ Faculty of Philosophy, University of Belgrade, Cika
Ljubina 18-20, Belgrade 11000, Serbia.
#Shared first authorship.

@Supplemental data for this article is available online at https://doi.org/10.1080/13546783.
2022.2088618.

© 2022 Informa UK Limited, trading as Taylor & Francis Group



28 ‘ M. PETROVIC AND |. ZEZELJ

Acknowledgement

This work is a part of Marija Petrovi¢’s PhD thesis entitled “Consistently inconsist-
ent: predictivity Vand validity of doublethink” at the University of Belgrade, super-
vised by Dr. Iris Zezelj.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was funded by Ministry of Education, Science and Technological
Development of the Republic of Serbia.

ORCID

Marija Petrovi¢ (&) http://orcid.org/0000-0001-6422-3957
Iris Zezelj (&) http://orcid.org/0000-0002-9527-1406

References

Alkali, Y. E, & Amichai-Hamburger, Y. (2004). Experiments in digital literacy.
Cyberpsychology & Behavior, 7(4), 421-429. https://doi.org/10.1089/cpb.2004.7.421

Allington, D., Duffy, B., Wessely, S., Dhavan, N., & Rubin, J. (2021). Health-protective
behaviour, social media usage and conspiracy belief during the COVID-19 public
health emergency. Psychological Medicine, 51(10), 1763-1769. https://doi.org/10.
1017/5003329172000224X

Alper, S., Bayrak, F., & Yilmaz, O. (2020). Psychological correlates of COVID-19 con-
spiracy beliefs and preventive measures: Evidence from Turkey. Current
Psychology, 40, 5708-5717. https://doi.org/10.1007/512144-020-00903-0

Bertin, P., Nera, K., & Delouvée, S. (2020). Conspiracy beliefs, rejection of vaccination,
and support for hydroxychloroquine: A conceptual replication-extension in the
COVID-19 pandemic context. Frontiers in Psychology, 11, 565128. https://doi.org/
10.3389/fpsyg.2020.565128

Bierwiaczonek, K., Kunst, J. R,, & Pich, O. (2020). Belief in COVID-19 conspiracy theo-
ries reduces social distancing over time. Applied Psychology. Health and Well-
Being, 12(4), 1270-1285. https://doi.org/10.1111/aphw.12223

Bruder, M., Haffke, P., Neave, N., Nouripanah, N., & Imhoff, R. (2013). Measuring indi-
vidual differences in generic beliefs in conspiracy theories across cultures:
Conspiracy Mentality Questionnaire. Frontiers in Psychology, 4, 225. https://doi.
org/10.3389/fpsyg.2013.00225

Cialdini, R. B., Trost, M. R.,, & Newsom, J. T. (1995). Preference for consistency: The
development of a valid measure and the discovery of surprising behavioural
implications. Journal of Personality and Social Psychology, 69(2), 318-328. https://
doi.org/10.1037/0022-3514.69.2.318



Both a bioweapon and a hoax: The curious case of contradictory
conspiracy theories about COVID-19

Marija B. Petrovi¢ **, & Iris ZeZelj **
Faculty of Philosophy, University of Belgrade, Belgrade, Serbia

*Shared first authorship

Author Note

Corresponding author: Iris Zezelj, Cika Ljubina 18-20, 11000 Belgrade, Serbia, e-mail:
izezelj@f.bg.ac.rs, +381113206166

Acknowledgement

This work is a part of Marija Petrovi¢’s PhD thesis entitled “Consistently inconsistent: predictivity
and validity of doublethink™ at the University of Belgrade, supervised by Dr. Iris Zezelj.

64



Abstract

Amidst the flow of conspiracy theories (CTs) about the COVID-19 pandemic, many were logically
incompatible. We aimed to map the psychological profile of their endorsers. Upon pretesting for
familiarity and logical incompatibility, we choose eight pairs of contradictory COVID-19 CTs.
Across three studies, a substantial portion of respondents (40%-42%) endorsed at least one pair. In
Study 1 (N = 290), conspiracy mentality and doublethink, but not preference for consistency,
meaningfully related to endorsement of contradictory CTs; doublethink contributed over and above
other predictors. In two following studies we introduced indicators of superficial (Study 2; N = 281)
and analytical (Study 3; N=170) information-processing as predictors. The endorsers of contradictory
CTs were more intuitive, prone to ontological confusions and pseudo-profound bullshit, less rational
and less actively open-minded; doublethink again added to the prediction. We end by suggesting how
the interventions should be tailored to address people with such distinct information-processing style.

Word count: 150

Keywords: COVID-19 conspiracy theories, inconsistent beliefs, doublethink, superficial information
processing, thinking style
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Both a bioweapon and a hoax: The curious case of contradictory conspiracy theories about
COVID-19

[MAGA thought process: We must punish evil China for sending this horrible virus that is just the
common cold and we don’t need masks but Trump was a hero for wearing one that one time and
God bless him for inventing the miraculous vaccine we’re not going to take. ]

(tweet by Patrick W. Watson, https://twitter.com/patrickw/status/1334954936879214596?lang=en
[last accessed March 29, 2021])

Amidst the so-called COVID-19 infodemic (World Health Organization, n. d.), online
comment threads showcased a particular tendency in conspiracy theorizing — for example, people
seem to have simultaneously believed that the coronavirus originated in 2019 in a lab in China, but
also that it has been around for years. In Serbia, as in other parts of the world, conspiracy theories
dominated online discourse surrounding the pandemic, and much of it was overflowing with
inconsistencies. For example, there were claims that doctors were taking money to treat the supposed
virus while the hospitals they worked in were actually empty, but that, at the same time, all of the
hospitals were so overcrowded that people were sleeping in the corridors and toilets. We propose that
individual differences in endorsing contradictory conspiratorial arguments can be traced back to two
more basic tendencies: first, to a propensity towards conspiratorial interpretation of information, but
also to a tendency to overlook inconsistencies, irrespective of their content. In this research, we first
set out to explore to what extent people endorse mutually incompatible conspiracy theories (CTs)
about the pandemic and if so, which ones. Next, we tested whether individual differences in this
proneness can be predicted by the two basic tendencies. Finally, we analyzed whether this specific
type of conspiratorial thinking is driven by a particular approach to information processing: more
superficial, less analytical.

Tolerance for contradictions and belief in contradictory COVID-19 CTs

Until recently, individual differences in consistency have predominantly been explored within
the cognitive consistency framework (Festinger, 1957) as a disposition labeled preference for
consistency (Cialdini et al., 1995), which encompasses the desire to be internally consistent, as well
as the need to appear consistent to others, while expecting the same from them. Preference for
consistency moderates a range of different consistency phenomena, such as the cognitive dissonance
in the counterattitudinal advocacy effect - those high on preference for consistency were more likely
to alter their beliefs to make them consistent with their previous actions. Preference for consistency
can only be measured through self-report measures that assess one’s perception of personal
consistency (Cialdini et al., 1995). However, if we move away from the prevalent notion that
consistency is always a desired state in belief organization and instead suppose that people can easily
be inconsistent in their beliefs, it allows us to define a different construct — a disposition towards
concurrent acceptance of two incompatible beliefs or doublethink. Thus, when we set out to measure
to doublethink, we need not rely on self-report measures, but can instead generate pairs of
contradictory beliefs and directly test how many pairs people accept at the same time, as in the
Proneness to doublethink scale (Petrovié & Zezelj, 2021). We have previously demonstrated that it
would be false to treat these constructs as the poles of a continuum, but that they are instead
conceptually different, empirically weakly related and differentially predictive of other constructs.
This is why we aimed to test which one of the two measures of (in)consistency is more predictive of
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holding inconsistent beliefs in a specific domain — endorsement of contradictory COVID19-related
CTs.

Conspiratorial worldview and belief in contradictory COVID-19 CTs

There are reasons to expect certain worldviews to be riddled with contradictions. For example,
more than 70 years ago, Levinson and Sanford (1944) devised an antisemitism scale, in which they
strategically incorporated pairs of contradictory items (e.g. "Jews are over-assimilative", but they are
also "Strategically refusing to assimilate" or "Jews are proud people", but they also "Lack self
respect”). The procedure “derived from the hypothesis that anti-Semites would agree with both items
in each pair, “for such an inconsistency is an intrinsic aspect of anti-Semitism aind helps to
characterize it as irrational and destructive” (p. 367). This inconsistency in opinions, they argued,
allows Jews no alternative, i.e. makes it impossible for them to act in a manner that would be
acceptable for the majority group. Similarly, the internal inconsistency has often been mentioned as
a core feature of the conspiratorial worldview (Lewandowsky & Cook, 2020). This is partially due to
its so-called monological structure, in which one belief supports the other (Goertzl 1994; Swami et
al, 2011) and makes them notoriously hard to confront (Lazié¢ & ZeZelj, 2021). This structure allows
contradictory beliefs about the same event to simultaneously exist, if they are supported by a higher
order narrative (often as vague as “the official version of events is not true*) (Luki¢ et al., 2019;
Wood et al., 2012). If contradictory beliefs arise purely from higher order conspiratorial narratives,
they should then encompass all of the lower order beliefs, even contradictory ones, and hence should
be sufficient to explain the unexpected positive correlation between contradictory conspiratorial
beliefs (Wood et al., 2012; Wood, 2017).

There is a substantial number of people who endorse conspiratorial beliefs about the virus
across different countries (Douglas & Sutton, 2020; van Mulukom et al., 2022). The studies suggest
CTs may be detrimental to public acceptance of different preventive measures against the disease,
such as non-adherence to recommended COVID-19 safety measures (Allington et al., 2020;
Bierwiaczonek et al., 2020; Imhoff & Lamberty, 2020; Romer & Jamieson, 2020; Teovanovi¢ et al.,
2020) and vaccine hesitancy (Bertin et al., 2020; Romer & Jamieson, 2020; Teovanovi¢ et al., 2020).
There 1s already scattered evidence for endorsements of some COVID-19 related contradictory CTs.
For example, people who believe that the virus was intentionally released by China are also more
likely to believe that it was accidentally released by China (Miller, 2020).

The first step in this research was thus to systematize higher order COVID-19 related CTs
and their contradictory offsprings in order to develop a reliable instrument to assess individual
differences in their endorsement.

Development of Belief in contradictory COVID-19 CTs scale
Deriving contradictory COVID CTs

To derive most relevant contradictory conspiratorial arguments about the pandemic, we
started with a content analysis of social media comments on pandemic-related news in the most
read Serbian digital outlets. We identified the most common themes challenging the official
narratives of public and health officials regarding the pandemic, and then generated pairs of
contradictory narratives in their support (Table 1). Apart from the fact that it had to be prevalent in
the public discourse, we labeled a narrative as conspiratorial if it . went against the official version
of events, and b. contained claims of malevolent intents that weren’t corroborated at the moment.

While most of the chosen claims were clear-cut, the two criteria suggested we included a
claim that officials were intentionally reporting lower numbers of infected. We decided to leave it
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in, even though there were indications that the reported numbers were lower than they should have
been, because it remains to be seen whether it was due to intent to deceive the public, a
consequence of a lack of resources to accurately track them, or of sheer incompetence. More
importantly, we decided to keep this particular claim despite its contested conspiratorial nature,
because we were not concerned primarily with responses to individual CTs, but rather the conjoint
responding to the pair. As such, a person believing that the officials are intentionally reporting
lower numbers would not be characterized as prone to contradictory CTs, unless they also believed
that the tests are rigged to show positive results at the same time.

Assessing compatibility and familiarity of CTs

To make sure that the included theories were (a) familiar and (b) truly logically incompatible
with each other (contradictory), we then recruited 44 independent expert raters. Post-graduate
students at the Faculty of philosophy, University of Belgrade, served as experts. First, they assessed
the familiarity of each CT individually on a scale from 1 (not at all familiar) to 7 (completely
familiar). We proceeded to show them the pairs of contradictory items, and asked them to rate the
pair on a 7-point Likert-type scale from 1 (not at all contradictory) to 7 (fully contradictory), such
that both items in the pair cannot be true at the same time. Item selection was based on two criteria:
items in a pair had to be more familiar than not (average familiarity > 4) and also rated as highly
contradictory (average contradictory score > 5). We additionally included three pairs that were
extremely contradictory (6 or above), but whose familiarity was somewhat below the set criteria. All
of the pretested items that we excluded during this process are available in Supplement A of the
Supplementary material.

The final scale of contradictory COVID-19 related CTs included eight pairs (16 items) of
contradictory CTs; participants indicated their agreement on a 4-point Likert scale. We opted for a 4-
point response scale and transformed it into a binary one for two main reasons. First, even though
endorsement of conspiracy theories is typically a continuum with a relatively small number of
respondents on the extreme, the very notion of contradiction encompasses a binary approach: it can
only exist if we assume that one endorses two incompatible beliefs. Second, as inconsistency has
been highlighted as central to an individual’s conspiratorial worldview, we wanted to avoid a
variable-centered approach, i.e. reporting on correlations between the contradictory CTs (as in Wood
et al., 2012) and instead develop a measure of individual differences in this tendency. Admittedly, to
push the respondents into weighing their endorsement and decide whether it is predominantly on the
Yes or No side, we left out the midpoint of the scale, but we still left them two points on each side to
express their level of endorsement.

Table 1
Higher order narratives with corresponding contradictory CT item pairs and their average
familiarity and incompatibility, as rated by 44 post-graduate psychology students

Higher order narratives Item pairs Familiarity Incompatibility

1. America planted
the coronavirus in
China to weaken

The origin of the virus is their economic
not what is officially growth, but that
claimed backfired on them. 4.8 6.6
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2. China clearly
made the virus in
order to establish
world domination.

1. The coronavirus
was produced to
ensure the tracking
of the world
population through
vaccination.

2. The coronavirus
was produced to
finally solve the
overpopulation
issue.

1. If you've heard
Bill Gates' speech
from a few years
back about the threat
of a pandemic and
the significance of
vaccines, you know
that he is behind the
coronavirus

pandemic.

2. It's no wonder
there's a coronavirus
pandemic when it is
well  known that
Chinese authorities
have been opening
dangerous
biochemical labs for
years.

5.7

4.9

3.2

4.6
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There are
conspirators
virus spread

powerful

behind

the

1. It's no wonder
that after decades

of dangerous
experiments the
virus finally

escaped from the
lab in 2019 — no one
believes that it was
accidently
transferred from
animals.

2. This coronavirus
has been circling in
the human
population for
years, but was just
now conveniently
revealed.

1. The pandemic was

orchestrated by the
pharmaceutical
industry.

2. The
pharmaceutical
industry has
overstated the

pandemic only to
shamelessly  profit
off of it.

1. Refugees are paid
to spread the
coronavirus.

2. The pandemic was
orchestrated as a

smokescreen for
large-scale
settlement of
refugees.

4.6

5.5

2.7

52

4.8
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True seriousness of the
health threat the virus poses
is not what is officially
claimed

1. It will become
clear that the
pandemic was only a
smokescreen for the
final reckoning with
the agents of the
deep state.

2. If you know
anything about the
deep state it is clear
that  that's  who
decided to cause this
pandemic.

1. There's now
plenty of evidence
that the
coronavirus tests
are rigged to show
positive results.

2. The officials are
intentionally hiding
the fact that the
numbers of infected
are much higher
than those
reported.

1. Doctors are paid
to supposedly treat
the infected, and
yet all the hospitals
are empty.

2. The fact that the
hospitals are so
overcrowded that
patients sleep in
toilets is being
hidden from the
public.

53

3.1

5.8

5.6

6.8
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Actual protectiveness of
advised measures is not
what is officially claimed

1. The coronavirus
is a  powerful
bioweapon made
for the mass
depopulation of the
planet.

2. COVID-19 is
nothing more than
a common cold
whose
consequences  are
intentionally
exaggerated.

1.  This  whole
coronavirus thing is
a mere media spin
and a fabrication.

2. The disease
attributed to the

coronavirus is
actually a
consequence of

radiation spread by
the 5G network.

1. It is clear that
masks have no
effect on health
whatsoever, but are
still imposed on us
for profit.

2. Wearing a mask
leads to carbon
dioxide intake,
which damages the
lungs — more work
for the
pharmaceutical
industry!

59

4.9

6.6

4.4
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Vaccines  aren't safe/ 1. The globalists

effective as officials claim intentionally halted
the vaccine approval
process to ensure the
pandemic does not
end.

2. Mass vaccinations
are a key step in the
globalists' plan for
world domination. 33 6.1

1. COVID-19
vaccines contain
only saline solution.

2. The

pharmaceutical

industry is well

aware of  the

dangers of COVID-

19 vaccines and yet

insists on

distributing them. 3.9 6.1

1. The people in the
media who are
claiming they are
getting COVID-19
jabs are actually all
paid actors — no one
was even
vaccinated against
the virus.

2. The members of the
elite are all getting
vaccinated far from the
public's eye. 3.1 6.5

Note. The item pairs included in the final scale are in bold.



Study 1

Aims and hypotheses

The main goal of the first study was to determine if and to what extent people are prone to
endorsing contradictory CTs about the pandemic. Furthermore, we wanted to contrast the contribution
of higher order conspiratorial beliefs against the contribution of the metastructural tendency to
tolerate inconsistencies regardless of the content, alongside the tendency to prefer consistency in
general. If the tendency to endorse contradictory COVID-19 stems solely from an individual's
proclivity towards conspiratorial thinking, then the role of doublethink in this tendency would be
trivial after general conspiratorial beliefs are taken into account.

We expected that the endorsement of contradictory CTs would be positively related to
conspiracy mentality (Hla), and doublethink (H1b) and negatively to preference for consistency
(H1c). Additionally, we wanted to explore specifically how doublethink related to other constructs in
the design, so we expected it to be positively related to conspiracy mentality (H2a) but negatively to
preference for consistency (H2b). Finally, we hypothesized doublethink would contribute to
prediction of belief in contradictory COVID-19 CTs over and above conspiracy mentality and
preference for consistency (H3). All of the hypotheses, as well as the analyses and sampling plan
were preregistered: https://aspredicted.org/sp2pi.pdf

Method

Measures

COVID-19 contradictory conspiracy theories. The scale consists of eight pairs (16 items
in total) of contradictory COVID-19-related conspiratorial claims along with six buffer non-
conspiratorial items related to the pandemic which were not scored; all items were presented
individually. Participants rated how likely a statement is to be true on a scale from 1 (definitely not
true) to 4 (definitely true), to avoid neutral answers. Participants' answers were then recoded to either
a 0 (answers 1-2; not true) or 1 (answers 3-4; true). The final score was counted as the number of
pairs where participants thought both statements in a pair were true and ranged from 0 to 8 (a=.77).
Since all item distributions were asymmetrical, we also report the Greatest Lower Bound (GLB = .83)
that could be more representative of internal consistency in such cases (Trizano-Hermosilla &
Alvarado, 2016). To ensure that individual differences on the scale were not due to careless
responding, we added three attention checks and set a rigorous criterion for exclusion (we did not
allow for wrong responses). Additionally, we examined whether those more prone to contradictory
COVID-19 CTs had shorter response times, which could also indicate less effort in responding. We
did not observe a correlation between contradictory CTs proneness and overall time spent on the
questionnaire (» = .03, p = .569), whilst the correlation with time spent on the scale itself was even
positive (r = .13, p =.026).

Conspiracy mentality was assessed using the 5-item version of the questionnaire (CMQ;
Bruder et al., 2013; Serbian adaptation in Pordevi¢ et al., 2021), which measures general
susceptibility to conspiracist ideation (e.g. I think that government agencies closely monitor all
citizens). Participants rated the truthfulness of the items on a 1 (completely incorrect) to 100
(completely correct) slider (o = .78).

74


https://aspredicted.org/sp2pi.pdf

Doublethink was assessed using the Proneness to doublethink scale (Petrovi¢ & Zezelj,
2021). The scale measures a person’s tendency to concurrently accept mutually incompatible beliefs
and consists of 11 pairs of contradictory items (e.g. Some people are essentially irreparable and its
contradictory pair Every single person is capable of growth and change), with 5 pairs of non-
contradictory items as buffers; all items are presented in two separate blocks. The scale covers a wide
range of beliefs, from health to beliefs about human nature, worded as truisms to encourage their
acceptance. Participants rate their agreement with the items on a Likert-type scale ranging from 1
(completely disagree) to 4 (completely agree), further recoded into either a 0 (1 and 2; disagree) or a
1 (3 and 4; agree). The final score is calculated by counting the number of pairs where a person agreed
with both statements and ranges from 0 to 11 (a = .73, GLB =.79). As with the belief in COVID-19
conspiracy theories, we found no evidence of people being more careless while responding to these
items — no significant correlation was found with either the overall time spent on the questionnaire (»
=.01, p = .841), or the two pages with doublethink items (» = .02, p =.736; r = .03, p = .662). The
full scale is available at: https://osf.io/ns4c9/ .

Preference for consistency was measured using the brief, 9-item version of the scale
(Cialdini et al., 1995), measuring a person’s preference for consistency in their own beliefs and
behaviors, as well as those of others (e.g. [ want to be described by others as a stable, predictable
person). Participants indicate their agreement with the items on a 9-point Likert type scale (o = .84).

Sampling

A total of 302 participants recruited via snowballing and posts on social media completed the
questionnaires in full. We based the minimum sample size needed (N = 190) to be able to detect a
local effect of doublethink > = 0.08 in the hierarchical forced entry regression with 90% power at
alpha = .01 (see preregistration for details). As per the preregistration plan, we filtered out the ones
who failed at least one of the three attention checks which left us with the final sample size of N =
290 (44% female, 53% male, 3% did not state their gender; average age 34.4 years (SD = 12.71)).
Participants were not offered any incentives, and they completed the questionnaires in 14 minutes on
average.

Results

Data was analyzed using R version 4.0.0 (R Core Team, 2020). All data and code are available at
https://osf.io/rbmkd/

Measurement model

First, we conducted an exploratory factor analysis on tetrachoric correlations of the items
of COVID-19 related CTs scale and used the unweighted least squares method (Li, 2016), given
the binary nature of the scale. The scree criterion indicated that one factor was optimal,
explaining 56% of variance. Both local and global CTs loaded on the same factor (all loadings
>.60).

Endorsement of COVID-19 conspiracy theories
Table 2 shows the percentage of the sample that found the conspiracy items to be more likely

than not (3-4 on a 1 to 4 scale). When interpreting these percentages, one can have two thresholds in
mind. The first, stricter one, implies that the respondents perceive the items as mutually exclusive: in
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that case, their co-occurrence should be zero. The second implies that the respondents perceive them
as independent: we calculated this threshold as a product of proportions of endorsement on both of
the items (we report this in the Table 2 underneath the endorsement of each pair). The most popular
CTs were at the same time the most plausible ones: the claim that the local officials intentionally
downplayed the reported numbers of infected, which as we discussed previously, has been a topic of
contention in the Serbian media. While the endorsement of that particular CT was high, the
simultaneous endorsement of its contradictory pair was relatively low, and is one of the few pairs
where it was lower than the expected threshold for independent beliefs. The second most endorsed
CT was about the so-called “[lab leak”, which was at the time also brought back in global scientific
discourse as a very unlikely, although not fully dismissed option (Zimmer et al., 2021).

Table 2
Percent of the sample (Study 1) that accepts individual conspiratorial items (the percent of the sample
that finds both of the items in the pair true)

% that thinks both are true at the
same time (% that thinks both are
Items % that thinks is true (answers 3-4) fully true at the same time)

a. Coronavirus tests are rigged
to show positive results 26.6
b. Officials intentionally
report lower numbers of
infected 59.3
Co-occurrence threshold for
independent beliefs (a x b) 15.8
10 (2.8)

a. Doctors are paid to
supposedly treat COVID-19,
while hospitals are actually
empty 16.6
b. Hospitals are SO
overcrowded that patients
sleep in toilets 38.6
Co-occurrence threshold for
independent beliefs (a x b) 6.4
5521

a. COVID-19 vaccines contain
only saline solution 13.1
b. Pharmaceutical companies
knowingly distribute harmful
COVID-19 vaccines 32.1
Co-occurrence threshold for
independent beliefs (a x b) 4.2
9.3(3.8)
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a. People claiming in the
media that they got vaccinated
are all paid actors

b. Members of the world’s
elite are getting vaccinated far
from the public’s eye

Co-occurrence threshold for
independent beliefs (a x b)

16.2

44.5

7.2

4.5(1.7)

a. Masks have no effect on
health whatsoever but are still
imposed on us for profit.

b. Wearing a mask leads to
carbon dioxide intake which
damages the lungs

Co-occurrence threshold for
independent beliefs (a x b)

a. Coronavirus is a bioweapon
manufactured for the mass
depopulation of the planet

b. COVID-19 is nothing but a
common cold whose
consequences are intentionally
exaggerated.

Co-occurrence threshold for
independent beliefs (a x b)

a. Coronavirus was planted
into China by the Americans
to damage the Chinese
economy

b. China has manufactured this
virus to conquer the world

Co-occurrence threshold for
independent beliefs (a x b)

a. Virus has escaped in 2019
from the laboratory after
decades of dangerous
experiments; it is naive to
believe it was accidently
transferred from animals

279

293

8.2

35.5

24.8

8.8

22.1

20.3

4.5

44.8

22.1(14.8)

17.2 (9.3)

11 (4.5)
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b. This coronavirus has been
circling in the human
population for years, the
opportunity presented itself
for that to finally be revealed 31.7

Co-occurrence threshold for
independent beliefs (a x b) 14.2
21.7 (10.7)

*Note. The percentages reflect the percent of the sample that answered 3 or 4 on a 1 (definitely not true) to 4
(definitely true) scale. The percent of the sample that answered 4 on both items depicted in brackets. Co-
occurence calculated as a product of proportion for each belief.

A total of 40% of the participants endorsed at least one contradictory conspiracy pair. The
most popular contradictory pair refers to masks with almost a quarter of the sample endorsing this
contradictory pair. In total, the simultaneous endorsement of all pairs was above the threshold of
mutual exclusivity (i.e. different from zero), and above the threshold of independent co-occurrence
for all but three pairs. This illustrates that, for a non-trivial number of respondents, endorsement of
one theory does not cancel out endorsement of its contradictory pair. Not only that, but they are not
even independent, but instead support one another, building a larger conspiratorial worldview.

Relations between belief in contradictory CTs, cognitive (in)consistency and conspiratorial ideation

Table 3 details means, standard deviations and correlations for belief in contradictory CTs,
doublethink, conspiracy mentality and preference for consistency. We normalized all skewed
variables using the Rankit transformation (Solomon & Sawilovsky, 2009), but continue to report non-
transformed descriptives for ease of interpretation. We opted for non-parametric correlations due to
the skew of the belief in contradictory CTs distribution even after transformation, as per
preregistration. On average, participants endorsed one pair of contradictory COVID-19 related CTs,
and five out of eleven pairs of contradictory beliefs in the doublethink scale, with practically all
participants (99% of the sample) endorsing at least one contradictory pair.

Table 3
Means, standard deviations, and Spearman correlations (Study 1)

M SD 1 2 3
1. Belief in contradictory conspiracy
theories 1.01 1.62
2. Doublethink 5.21 2.65 A4FF*
3. Conspiracy mentality 71.32 21.75 S9FE* 39k
4. Preference for consistency 6.19 1.43 .06 23FE* 4%

Note. Correlations significant after Bonferroni-adjusting for all 6 correlations are printed in bold.
* indicates p < .05. *** indicates p <.001.

As expected, belief in contradictory CTs was positively related to conspiracy mentality (H1a)
and doublethink (H1b), but contrary to Hlc, not related to preference for consistency. Similarly,
doublethink was positively related to conspiracy mentality (H2a), yet it was positively instead of
negatively (H2b) related to preference for consistency. The latter finding, alongside the positive
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relation of preference for consistency to conspiracy mentality, suggest that its nature might be
different from what the theory proposes.

To test our final hypothesis (H3), we ran a hierarchical forced entry regression, entering
preference for consistency and conspiracy mentality as predictors in the first step, and doublethink in
the second step, while predicting belief in contradictory CTs (Table 4).

Table 4
Hierarchical forced entry regression with belief in COVID-19 contradictory CTs as the outcome
(Study 1)

B [95% CI] S.E. B t

Step 1

Conspiracy mentality 0.460 [0.380,0.541] 0.041 0.558 11.313%**
Preference for consistency 0.009 [-0.069,0.088] 0.04 0.012 0.236
Step 2

Doublethink 0.225[0.140,0.310] 0.043 0.272 5.213%%*
Conspiracy mentality 0.378 [0.295,0.460] 0.042 0.457 8.971***
Preference for consistency  -0.034 [-0.111,0.043] 0.039 -0.042 -0.869

Note. B - unstandardized regression coefficient. S.E. - standard error for B. § - standardized regression
coefficient
wxx ) < 00]

In the first step the model was significant (F(2, 287) = 65.39, p <.001; R?.;=.308), however,
only conspiracy mentality significantly contributed to the prediction. Once doublethink is included
in the model, it remains significant (F(3, 286) = 56.63, p < .001; R%.; = .366, AR’ = .058, p< .001)
and both conspiracy mentality and doublethink contribute to prediction. Doublethink explained an
additional 6% of variance over and above the contribution of conspiracy mentality and preference for
consistency (local effect size of £ = 0.10; H3).

To further disentangle the unique contributions of general tendency for consistency and
doublethink to the prediction of belief in contradictory COVID-19 CTs, and to more accurately model
it as a latent variable, we additionally fitted a SEM model, which was fully in line with the above
results. The SEM analysis can be found in Supplement B of the Supplementary material.

Superficial information processing and endorsement of contradictory COVID-19 CTs

Once we demonstrated that people are prone to believing in contradictory CTs, we assumed
that, given the proliferation of contradictory information during the pandemic, a particular style of
information processing might make people particularly vulnerable to their endorsement. Borrowing
from the dual process theory, we use the umbrella term superficial information processing (e.g.
Fonseca et al., 2014); similar tendencies have also been referred to as miserly information processing
(Toplak et al., 2013).
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Cognitive-experiential theory (Epstein, 2014) proposes two modes of information processing
— analytical, which is more deliberate and evidence-based, and experiential, which is intuitive and
relies on implicit beliefs. There is evidence that preference for analytical thinking (Alper et al., 2020;
Erceg et al., 2020; Stanley et al., 2020; Stoica & Umbres, 2021, Swami & Barron, 2020, Teovanovi¢
et al., 2020) is related to lesser endorsement of COVID-19 CTs. Conversely, intuitive thinking relates
to more endorsement of COVID-19 related CTs (Alper et al., 2020; Erceg et al., 2020). We thus
wanted to test whether proneness to contradictory COVID-19 CTs would follow the same pattern.

Apart from preferences for global thinking styles, the syndrome of superficial information
processing also includes more specific ways to assess information. Pseudo-profound bullshit
receptivity is a person’s ability to discern meaningful statements from meaningless, buzzword-filled
ones (Pennycook et al., 2015). It was previously related to belief in CTs (Hart & Graether, 2018;
Pennycook et al., 2015) and more recently to COVID-19 conspiratorial beliefs (Pennycook et al.,
2021). While bullshit receptivity refers to an inability to discern between meaningful and vacuous
statements, ontological confusions (Lindeman & Aarnio, 2007) refer to an inability to discern
between ontological categories and the processes related to them. This means that a person tends to,
for example, erroneously attribute mental processes to physical objects. Ontological confusions are
predictive of a range of epistemically unwarranted beliefs (Lobato et al., 2014), including CTs (Rizeq
et al., 2020). This is why we expected that those who are unable to detect bullshit and those prone to
ontological confusions will also be less likely to detect inconsistencies in CTs, leading to more
endorsement of contradictory conspiracy beliefs.

Finally, we also wanted to explore whether people prone to contradictory conspiracies lack in
digital literacy - a set of cognitive skills, one of which is the skill to evaluate information (Alkali &
Amichai-Hamburger, 2004). Since conspiracies are disseminated online, a superficial search for
information (e.g. not paying attention to the sources, date of publishing, triangulating the information,
etc) might lead to more exposure to, and thus more endorsement of contradictory conspiracies about
the virus.

Study 2

Aims and hypotheses

Building on the findings of Study 1, this study aimed to explore how different types of
superficial information processing are related to belief in contradictory COVID-19 CTs. Additionally,
we wanted to test whether doublethink can contribute to the prediction on top of the other predictors,
given that it can also be subsumed under the umbrella term of superficial information processing
style.

We expected that intuitive thinking style (H1a), pseudo-profound bullshit receptivity (H1b),
ontological confusions (Hlc) and doublethink (H1d) would contribute positively, while rational
thinking style (H1e) and digital literacy (H1f) would contribute negatively to the prediction of belief
in contradictory COVID-19 conspiracies. We also expected that (H2) doublethink would contribute
to the prediction of belief in contradictory CTs over and above all other predictors. Finally, we
expected doublethink to be positively related to ontological confusions (H3a), intuitive thinking style
(H3b), and pseudo-profound bullshit receptivity (H3c), but negatively to rational thinking style (H3d)
and digital literacy (H3e). All hypotheses and analyses were preregistered:
https://aspredicted.org/icSm6.pdf .
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Method

Measures

Thinking styles. The short form of the Rational-Experiential Inventory was used to measure
preference for the experiential and rational thinking styles (Epstein et al., 1996). The scale consists
of two subscales (5 items each, example items: I prefer complex problems to simple ones, I believe
in trusting my hunches.). Participants indicate their agreement on a S5-point Likert-type scale,
anchored with 1 (very atypical of me) to 5 (very typical of me). The internal consistency was o= .84
for the intuitive and a= .70 for the rational subscale.

Pseudo-profound bullshit receptivity was measured with the 10-item version of the scale
(Pennycook et al., 2015a). Participants rated how profound they found the items (e.g. Wholeness
quiets infinite phenomena.) to be on a scale from 1 (not at all profound) to 5 (very profound); o= .82.

Ontological confusions were assessed by the 14-item version of the Core Knowledge
Confusions scale (Lindeman & Aarnio, 2007; Lindeman et al., 2015) consisting of statements
representing different ontological categories and processes (e.g. Plants know the seasons) which
respondents rate on a scale anchored with 1 (completely metaphorical) to 5 (completely literal); o=
.83.

Digital literacy. We used the Digital Literacy Scale (UNICEF, 2017) which consists of 7
items measuring how people search for and evaluate information online (e.g. I check the date of

publication of texts online.). Participants answer using a 7-point scale from 1 (never) to 7 (always);
o=.68.

Doublethink (a= .71, GLB = .76) and belief in contradictory CTs (a= .59, GLB = .71) were
measured using the same scales as in Study 1, with one exception - we omitted the pair “Masks have
no effect on health whatsoever but are still imposed on us for profit.” and “Wearing a mask leads to
carbon dioxide intake which damages the lungs.”’) from the total contradictory CTs score calculation.
Although it was worded to imply contradiction (“no effect on health whatsoever”), and assessed by
experts as highly contradictory, we reasoned it might still be the case that certain respondents
interpreted it in a non-contradictory manner (“no effect against the virus”), so we wanted to make
sure to include only those items that do not allow for this.

Similar to Study 1, there were no significant relations between the time spent on the
questionnaire and the scores on either doublethink (» = -.07, p = .267) or belief in contradictory
COVID-19 CTs (r = .07, p = .266); the correlations with time spent on individual scales were non-
significant as well: both with doublethink (» = -.03, p = .640; r = .07, p = .256) and with belief in
contradictory CTs (r=-.11, p = .068).

Sampling

We recruited a total of 303 participants via social media posts and from the University of
Belgrade participant pool (one third of the sample were first year sociology students who took part in
exchange for course credits). The average completion time was 16 minutes. As in Study 1, we based
the minimum sample size needed (N = 188) to be able to detect a local effect of doublethink of f> =
0.07, with power 95% at alpha = .05 (see preregistration). We set an even higher criteria for careless
responding and incorporated five instead of three attention checks in the questionnaire. Upon
excluding those who failed one or more out of five attention checks, as per preregistration, the final
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sample consisted of a total of N = 281 participants (71% female; 27% male and 2% other/rather not
say; average age was 33.1 (SD = 14.14)).

Results
Measurement model

To confirm the underlying latent structure of the scale, we ran a confirmatory factor analysis
on eight pairs of contradictory CTs. We fitted a one-factor model, using the three-stage robust
diagonally weighted least squares estimator (DiStefano & Morgan, 2014). The model fitted the data
well (% (14, N=281) =25.133, p = .033; ¥*/df = 1.80; CFI = 0.95, TLI = 0.93; RMSEA = 0.05 (90%
C70.02-0.09), close fit test non-significant (p = .396)).

Endorsement of COVID-19 conspiracy theories

Both the endorsement of individual COVID-19 CTs, as well as contradictory pairs, was
similar to Study 1 (Table 5).

Table 5

Percent of the sample (Study 2) that accepts individual conspiratorial items (the percent of the sample
that finds both of the items in the pair true)

Items % of the sample that thinks is true % of the sample that thinks both are
(answers 3-4) true at the same time (% that thinks
both are fully true at the same time)

a. Coronavirus tests are rigged 33.1
to show positive results

b. Officials intentionally report 53.7
lower numbers of infected

Co-occurrence threshold for 17.8
independent beliefs (a x b)

12.5 (4.3)

a. Doctors are paid to 18.5
supposedly treat COVID-19,
while hospitals are actually
empty
b. Hospitals are so 27
overcrowded that patients
sleep in toilets

Co-occurrence threshold for 5

independent beliefs (a x b)

82



2.5(1.1)

a. COVID-19 vaccines contain
only saline solution

b. Pharmaceutical companies
knowingly distribute harmful
COVID-19 vaccines
Co-occurrence threshold for
independent beliefs (a x b)

12.5

35.9

4.5

9.3 (3.6)

a. People claiming in the
media that they got vaccinated
are all paid actors
b. Members of the world’s
elite are getting vaccinated far
from the public’s eye
Co-occurrence threshold for
independent beliefs (a x b)

38.8

23

2.5(1.1)

a. Coronavirus is a bioweapon
manufactured for the mass
depopulation of the planet.

b. COVID-19 is nothing but a

common cold whose
consequences are intentionally
exaggerated.
Co-occurrence threshold for
independent beliefs (a x b)

a. Coronavirus was planted
into China by the Americans
to damage the Chinese
economy.

b. China has manufactured this
virus to conquer the world.

Co-occurrence threshold for
independent beliefs (a x b)

a. Virus has escaped in 2019
from the laboratory after
decades of dangerous
experiments; it is naive to
believe it was accidently
transferred from animals

43.8

33.8

14.8

274

14.2

3.9

49.8

22.8 (11)

4.6 (1.1
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b. This coronavirus has been 38.1
circling in the human
population for years, it’s only
now that the opportunity
presented itself for that to
finally be revealed

Co-occurrence threshold for 19

independent beliefs (a x b)

27.4 (12.1)
*Note. The percentages reflect the percent of the sample that answered 3 or 4 on a 1 (definitely not true) to 4
(definitely true) scale. The percent of the sample that answered 4 on both items depicted in brackets. Co-
occurrence calculated as a product of proportion for each belief.

The overall simultaneous acceptance of contradictory CTs was similar to the rate of
acceptance in Study 1, with 42% of f'the sample finding at least one contradictory pair simultaneously
true. Similarly to Study 1, simultaneous endorsement for all pairs was above the threshold for mutual
exclusivity, and for all but two pairs above the threshold for independence.

Superficial information processing as a correlate of belief in contradictory COVID-19 CTs

Zero-order correlations between variables are depicted in Table 6. As in Study 1, we
normalized the variables with the Rankit transformation (Solomon & Sawilovsky, 2009), but continue
to report non-transformed descriptives and opt for non-parametric correlations, as pre-registered.

Replicating the findings in Study 1, participants endorsed close to one pair of contradictory
CTs on average, and five pairs of more general contradictory beliefs measured by the doublethink
scale, with 97% of the sample holding at least one pair of such contradictory beliefs.

Table 6
Means, standard deviations and Spearman’s correlations (Study 2)

M SD 1 2 3 4 5 6
1. BCCCT 0.81 1.16
2. Doublethink 499 257 .36%**
3. Ontological confusions 277  0.69 34%*F%F  4QF**
4. REI - Rational 3.6 0.8 -.16** -0.09 -.12%
5. REI - Experiential 3.8 0.82 4% 38%**F  13*  -0.01
6.Pseudo-profound bullshit
receptivity 297  0.79 A7 24%%% 23%%% 004 0.11
7. Digital literacy 513 098 -0.08 -0.11 -12* 37*** (.02 -.16**

*Note. BCCCT - belief in contradictory COVID-19 CTs. Correlations significant after Bonferroni-adjusting
for all 21 correlations are printed in bold.
* indicates p <.05, ** indicates p < .01 and *** indicates p <.001

Belief in contradictory COVID-19 CTs was related to all measures in the expected direction
(H1a - Hle), with the exception of digital literacy (H1f), where the zero-order correlation was non-
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significant. Doublethink was, as expected, related to ontological confusions (H3a), intuitive thinking
style (H3b) and bullshit receptivity (H3c), but not to rational thinking style (H3d) or digital literacy
(H3e), contrary to our expectations.

Next, we ran a hierarchical forced entry regression analysis, with superficial processing measures as
predictors of belief in contradictory COVID-19 CTs included in the first step, and adding doublethink
in the second step to check whether it contributes to prediction over and above the other included
predictors (Table 7).

Table 7

Hierarchical forced entry regression with belief in COVID-19 CTs as the outcome (Study 2)

B [95% CI] S.E. B t

Step 1
Ontological confusions 0.234 [0.141, 0.328] 0.048 0.29 4,930%**
REI - Rational -0.143 [-0.262, -0.025] 0.06 -0.142 -2.379%*
REI - Experiential 0.060 [-0.032, 0.153] 0.047 0.073 1.284
Pseudo-profound bullshit 0.102 [-0.016, 0.220] 0.06 0.1 1.698
Digital literacy 0.017 [-0.079, 0.113] 0.049 0.021 0.345

Step 2
Ontological confusions 0.169 [0.072, 0.266] 0.049 0.209 3.418%**
REI - Rational -0.139 [-0.254, -0.023] 0.059 -0.138 -2.360%*
REI - Experiential 0 [-0.095, 0.095] 0.048 0 -0.001
Pseudo-profound bullshit 0.069 [-0.047, 0.186] 0.059 0.068 1.169
Digital literacy 0.027 [-0.067, 0.121] 0.048 0.034 0.571
Doublethink 0.205 [0.101, 0.309] 0.053 0.248 3.873%**

Note. B - unstandardized regression coefficient, S.E. - standard error for B, B - standardized regression
coefficient
* indicates p <.05 and *** indicates p < .001

The model was significant in the first step (F(5, 275) =9.75, p <.001; R%.5=.135), however,
only ontological confusions and rational thinking style contributed to prediction in opposite
directions. In the second step, the model was still significant (F(6, 274) = 11.04, p < .001; R%.; =
177, AR? = .042, p< .001), with doublethink contributing an additional 4% of variance once all other
predictors are accounted for (local effect size of 2 = 0.05; H2). Both ontological confusions and
rational thinking style contributed to prediction alongside doublethink.

As in Study 2, we also ran a SEM analysis that corroborated these results (Supplement B).
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Analytical information processing as a correlate of belief in contradictory COVID-19 CTs

Given the relations of endorsement of contradictory COVID-19 CTs to the superficial
information processing style,to gain a more fine-grained perspective on the underlying information
processing style, next we focused on more specific cognitive abilities and competence-based
measures of systematic analytical reasoning.

Cognitive reflection (Frederick, 2005) refers to the ability to override intuitive responses and
reflect upon them to produce a correct answer to a question. There is empirical evidence that this
ability is negatively related to endorsement of COVID-19 conspiracies (Alper et al., 2020; Stanley et
al., 2020; Teovanovi¢ et al., 2020), and we aimed to explore whether it holds true for the even more
normatively irrational tendency - endorsement of contradictory COVID-19 CTs. Another analytical
ability, reasoning on belief-biased syllogisms (Evans, 2003) - suppressing prior beliefs about the
truthfulness of the conclusion in a categorical syllogism and evaluating it purely based on its logical
validity - was also previously negatively linked to conspiratorial beliefs (Srol, 2021), so we included
it in this study as well. Another potentially protective ability - statistical and numerical literacy
(Cokely et al., 2012, Peters et al., 2006) was also already linked to less endorsement of CTs (grol,
2021), as well as to less susceptibility to COVID-19 misinformation (Rozenbeek et al., 2020). Finally,
while not strictly a cognitive ability, actively open-minded thinking is a form of meta-belief about
whether or not beliefs should change in light of new evidence. As such, it has been previously shown
to be an important feature of analytical thinking, related to dismissing epistemically suspect beliefs
in general (Pennycook et al., 2020), as well as COVID-19 unfounded beliefs, including CTs (Erceg
et al, 2020) and less proneness to cognitive bias (Erceg et al., 2022). We expected this pattern to be
replicated in relation to endorsement of contradictory conspiratorial beliefs.

Study 3
Aims and hypotheses

The aim of this study was to explore how different measures of analytical processing are
related to belief in contradictory COVID-19 CTs. Additionally, as in previous studies, we wanted to
test whether doublethink can contribute to the prediction on top of the other predictors, to contrast it
to this particular predictor set as well.

We expected that cognitive reflection (H1a), actively open-minded thinking (H1b), syllogistic
reasoning (H1c) and numeric literacy (H1d) would contribute negatively to the prediction of belief in
contradictory conspiracy theories about the pandemic, while doublethink would contribute positively
(Hle).

Additionally, in line with previous studies, we expected that doublethink would contribute to
the prediction over and above all measures of analytical information processing style (H2).

The study and its hypotheses were preregistered as well: https://aspredicted.org/869 GTS.
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Method
Measures

Cognitive reflection. We included the Cognitive Reflection Test (Frederick, 2005),
consisting of three items (example item: A bat and a ball cost 1100 din in total. The bat costs 1000
din more than the ball. How much does the ball cost?). Participants answered by inputting a number,
and the score was calculated as a sum of correct answers; a=.72.

Actively open-minded thinking (Haran et al., 2013) was assessed using the short, 7-item
version (example item: “People should revise their beliefs in response to new information or
evidence.”’), with participants indicating their agreement on a scale ranging from 1 (completely
disagree) to 7 (completely agree). The score is calculated as the mean of all items. The scale’s
reliability was o= .59.

Syllogistic reasoning was assessed using four categorical syllogisms that favor belief-biased
reasoning (example item: “All animals like water. Cats don’t like water. Conclusion: Cats are not
animals.”). Participants answer by indicating whether the conclusion is valid i.e. it follows from the
two premises (yes/no). We calculated the score as a sum of correct answers; o= .77.

Numeric and statistical literacy was assessed using the Berlin Numeracy Test (Cokely et
al., 2012) which consists of 4 items (example item: “Imagine we are throwing a five-sided die 50
times. On average, out of these 50 throws, how many times would this five-sided die show an odd
number (1, 3 or 5)?”) to which participants answer by inputting a number. The score is calculated as
a sum of correct answers, with o= .65.

Before conducting the study, we introduced smaller changes to the Belief in contradictory
COVID-19 CTs scale. To update the scale, we omitted one pair of CTs due to its lack of relevance at
this point in the pandemic (“People claiming in the media that they got vaccinated are all paid
actors” and “Members of the elite are getting vaccinated without the knowledge of the public.””) and
we pretested several pairs of more current contradictory CTs. In the final version, we included one
pair that satisfied previously set thresholds for familiarity (>4) and logical incompatibility (>5) —
“The media is constantly going on about the pandemic, while the supposed virus that caused it hasn’t
even been isolated.” and “The vaccines were developed so quickly that it’s clear that a lot has been
known about the virus for a while” (Mfamiliarity = 4.38, Mincompatibitity = 5.90; N = 21).

Internal reliability of this new version of the belief in contradictory CTs scale was good (o=
.68, GLB =.75).

Doublethink (0= .72, GLB = .81) was measured using the same scale as in Study 1 and 2. As
before, there were no significant relations between the score on belief in COVID-19 contradictory
theories and the time spent on the whole battery (» = -.04, p = .582) nor on the time spent on the scale
itself (r = -.04, p = .645). Similarly, there was no correlation with doublethink and time spent on the
scale itself (r=.02, p =.779; r =-.01, p = .871), and only a weak significant correlation with the total
time spent on the whole battery (r=-.16, p =.036).

Sampling

We recruited a total of 179 participants who completed the questionnaires in full. As in
previous studies, we based the minimum sample size needed (N = 160) to be able to detect a local
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effect of doublethink of f> = 0.066 in hierarchical forced entry regression, with power 90% at alpha
= .05 (see preregistration). We once again included a high threshold for careless responding, with
five attention checks in total. Upon excluding those who failed one or more of the attention checks,
the final sample consisted of a total of N = 170 participants (60% female; 38% male and 2%
other/rather not say; average age was 47.52 (SD = 12.97)). Participation was once again not
incentivized, and the average time for filling out the whole batery was 18 minutes.

Results
Endorsement of COVID-19 conspiracy theories

We again examined the endorsement of contradictory COVID-19 CTs first. The endorsement
of pairs was somewhat lower than in previous two studies (Table 8).

Table 8
Percent of the sample (Study 3) that accepts individual conspiratorial items (the percent of the sample
that finds both of the items in the pair true)

% of the sample that thinks both
are true at the same time (% that
% of the sample that thinks is thinks both are fully true at the
Items true (answers 3-4) same time)

a. Coronavirus tests are rigged to

show positive results 26.5
b. Officials intentionally report lower
numbers of infected 58.8
Co-occurrence threshold  for
independent beliefs (a x b) 15.6
8.2(2.9)
a. Doctors are paid to supposedly
treat COVID-19, while hospitals are
actually empty 18.8
b. Hospitals are so overcrowded that
patients sleep in toilets 27.6
Co-occurrence threshold  for
independent beliefs (a x b) 5.2
590)
a. COVID-19 vaccines contain only
saline solution 6.5
b. Pharmaceutical companies
knowingly distribute harmful
COVID-19 vaccines 37.1
Co-occurrence threshold for
independent beliefs (a x b) 24
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5.3 (0)

a. The vaccines were developed so
quickly that it's clear that a lot has
been known about the virus for a

while. 46.5
b. The media is constantly going on
about the pandemic, while the
supposed virus that caused it hasn't
even been isolated. 31.2
Co-occurrence threshold  for
independent beliefs (a x b) 14.5

26.5(12.9)
a. Coronavirus is a bioweapon
manufactured  for the  mass
depopulation of the planet 37.1
b. COVID-19 is nothing but a
common cold whose consequences
are intentionally exaggerated. 28.8
Co-occurrence threshold  for
independent beliefs (a x b) 10.7

18.2 (5.3)
a. Coronavirus was planted into
China by the Americans to damage
the Chinese economy 21.8
b. China has manufactured this virus
to conquer the world 14.7
Co-occurrence threshold  for
independent beliefs (a x b) 3.2

4.7(1.2)
a. Virus has escaped in 2019 from the
laboratory after decades of dangerous
experiments; it is naive to believe it
was accidently transferred from
animals 41.2
b. The supposedly novel coronavirus
has been circling in the human
population for years, the opportunity
presented itself for that to finally be
revealed 28.2
Co-occurrence threshold  for
independent beliefs (a x b) 11.6

17.6 (6.5)
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*Note. The percentages reflect the percent of the sample that answered 3 or 4 on a 1 (definitely not true) to 4
(definitely true) scale. The percent of the sample that answered 4 on both items depicted in brackets. Co-
occurrence calculated as a product of proportion for each belief.

The overall simultaneous acceptance of contradictory CTs was also similar to the previous
two studies, with still a substantial portion (41%) of the sample finding at least one contradictory pair
simultaneously true. As in previous two studies, we observed evidence for this tendency in a non-
trivial number of respondents: the simultaneous endorsement was above the threshold of mutual
exclusivity for all contradictory pairs, and above the threshold of independent co-occurrence for all
but one of the pairs.

Analytical processing as a correlate of belief in contradictory COVID-19 CTs

We again normalized the variables with the Rankit transformation (Solomon & Sawilovsky,
2009), but, as per preregistration, continue to report non-transformed descriptives and non-parametric
correlations (Table 9).

On average, participants endorsed close to one pair of contradictory CTs, while also endorsing
more than five pairs of more general contradictory beliefs from the doublethink scale.

Table 9
Means, standard deviations and Spearman’s correlations (Study 3)
M SD 1 2 3 4 5
1. BCCCT 0.86 1.31
2. Doublethink 5.31 2.63  33%x*
3. Actively open-minded
thinking 5.6 0.84  -37%%* _28%**
4. Cognitive reflection 1.26 1.18 -0.05 -17* 24%*
5. Syllogistic reasoning 1.35 1.43 -0.11  -26%**  0.15  .35%**
6. Numeric literacy 0.98 1.16 0.05 -0.15 Jd6*  S1FEx 4] kE*

*Note. BCCCT - belief in contradictory COVID-19 CTs. Correlations significant after Bonferroni-adjusting
for all 15 correlations are printed in bold.
* indicates p <.05, ** indicates p < .01 and *** indicates p < .001

In line with our expectations, doublethink related positively (H1e), and actively open-minded
thinking negatively (H1b) to the prediction of belief in contradictory COVID-19 CTs. We did not
observe the predicted negative correlations between endorsement of COVID-19 contradictory CTs
and analytical competence measures: cognitive reflection (H1a), syllogistic reasoning (Hlc) and
numeric literacy (H1d).

Other interrelations between the variables were largely as expected: competence-based
measures of analytical thinking were all moderately correlated, but were less consistently related to
actively open-minded thinking. Doublethink was most strongly related to belief in COVID-19
contradictory CTs, but was also negatively related to actively open-minded thinking, syllogistic
reasoning, and, albeit weakly, to cognitive reflection.

To test our final hypothesis (H2), we ran a hierarchical forced entry regression, with
endorsement of COVID-19 contradictory CTs as the criterion, and actively open-minded thinking,
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cognitive reflection, syllogistic reasoning and numeric literacy added as the predictors in the first
step, and doublethink in the second step (Table 10).

Table 10
Hierarchical forced entry regression predicting belief in COVID-19 CTs (Study 3)

B [95% CI] S.E. B t
Step 1
Actively open-minded thinking -0.305 [-0.423, -0.187] 0.06 -0.378 -5.107%**
Cognitive reflection -0.002 [-0.168, 0.163] 0.084 -0.002 -0.026
Syllogistic reasoning -0.110 [-0.268, 0.047] 0.08 -0.114 -1.385
Numeric literacy 0.143 [-0.024,0.310] 0.085 0.15 1.686
Step 2
Actively open-minded thinking -0.252 [-0.369, -0.134] 0.06 -0.312 -4.229%**
Cognitive reflection 0.008 [-0.151, 0.168] 0.081 0.009 0.104
Syllogistic reasoning -0.048 [-0.204, 0.108] 0.079 -0.049 -0.608
Numeric literacy 0.142 [-0.019, 0.303] 0.082 0.149 1.736
Doublethink 0.083 [0.038, 0.128] 0.023 0.272 3.639%**

Note. B - unstandardized regression coefficient, S.E - standard error for B, P - standardized regression
coefficient
* indicates p <.05 and *** indicates p < .001

The model was significant in the first step (F(4, 165) = 7.809, p < .001; R’y = .139), with
only actively open-minded thinking significantly contributing to the prediction. The model remained
significant once doublethink was introduced (F(5, 164) = 9.360, p < .001; R%,; =.198, AR’=.059,
p< .001) and both actively open-minded thinking and doublethink contributed to the prediction.
Doublethink explained an additional 6% of variance over and above the contribution of all four
measures of analytical processing (local effect size of 2 = 0.08; H2).

The SEM analysis is, as in previous studies, available in Supplement B.
General discussion

Across three studies, we explored the endorsement of belief in contradictory conspiracy
theories about COVID-19. Pairs of CTs that were included were pretested for their familiarity and
mutual exclusiveness. While previous studies have discussed belief in contradictory CTs by drawing
from positive correlations between contradictory items (Wood et al., 2012), we treated it in a trait-
like manner and measured individual differences in their endorsement (see also Luki¢ et al., 2019).
Although not endorsed by the majority of respondents, contradictory CTs about the virus were
supported by notable portions of three different samples. More importantly, this tendency was
meaningfully related to other constructs, most markedly, doublethink - a general proneness to
contradictory beliefs, irrespective of their content. Doublethink contributed to prediction even after
accounting for preference for consistency and conspiratorial ideation (Study 1), a syndrome of traits
indicative of superficial processing style - preference for intuitive and not rational thinking,
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ontological confusion, receptivity for pseudo profound bulshit, and digital (i)literacy (Study 2), as
well as a set of specific cognitive abilities reflecting the analytic processing style — cognitive
reflection, syllogistic reasoning, numeracy, and actively open-minded thinking (Study 3).

The portions of the sample that simultaneously endorsed mutually incompatible beliefs were
above the expected threshold of co-occurrence of independent beliefs, signaling that there is an
underlying mechanism driving both contradictory beliefs, and further supporting the idea that higher
order beliefs can generate different specific beliefs, even mutually incoherent ones. As previously
suggested, contradictory CTs co-exist within the conspiratorial belief system due to its monological
nature (Wood et al., 2012), where beliefs are organized hierarchically, with more general higher-
order beliefs about a cover-up encompassing lower-order beliefs (Wood, 2017). This endorsement of
mutually contradictory CTs could also explain why debunking of a specific theory about COVID-19
might prove to be ineffective — one CT will be easily replaced with another, even when their contents
are highly incompatible (Miller, 2020). However, if we treat conspiracy mentality as a set of abstract
beliefs on top of the pyramid (very general beliefs about powerful groups controlling important events
in the world), our results show that even after accounting for it, doublethink still contributes to the
prediction of belief in contradictory CTs. This implies that, while contradictory COVID-19
conspiratorial beliefs are largely defined by a more general tendency to perceive conspiracies
everywhere, there is still a portion of variance that stems from a different general tendency to endorse
contradictions, whether we interpret it as a lack of ability to spot them, or as a “high entropy thinking
style” (for discussion about the nature of the construct see Petrovi¢ & Zezelj, 2021). Although it is
possible that doublethink is adopted as a mechanism that sustains the incoherent conspiratorial beliefs
within the belief system after they are acquired, it is also possible that this tendency allows the
incoherent beliefs to enter the belief system in the first place (Petrovié¢ & Zezelj, 2021).

We also show that doublethink was predictive of contradictory conspiratorial thinking in a
way that preference for consistency was not. What is more, preference for consistency was positively
related to not only conspiratorial beliefs, but doublethink as well. This is not in line with our
hypotheses which were embedded in the theoretical framework of preference for consistency
(Cialdini et al., 1995). Yet, given that (a) this is a self-report measure, not a measure of actual
consistency, and (b) it measures not only preference for consistency, but also the importance a person
places on consistency, the construct might be more indicative of a person’s need to see the world and
themselves in it as consistent than it is of a person actually being consistent in their beliefs and
behavioral patterns. If conceptualized this way, it can be traced back to a tendency to perceive the
world as non-random, which has repeatedly been tied to conspiratorial thinking (van Prooijen et al.,
2018; Moulding et al., 2016). This might also explain why preference for consistency is positively
related to it — those who want and need to appear inconsistent might be more prone to overlook
existing inconsistencies in their own beliefs. The robustness of these relations, however, should still
be independently replicated.

Besides replicating the contribution of doublethink to predicting endorsement of contradictory
COVID-19 CTs, the results of our second study demonstrate that, even though it was related to all
constructs indicative of superficial information processing, the two that accounted for the contribution
of all others were ontological confusions and rational thinking style. This is in line with the notion
that both intuitive and analytical information processing systems contribute to conspiratorial beliefs
(Denovan et al., 2020; Petrovi¢ & Zeielj, 2021; Stojanov, 2015; Swami et al., 2014). While high
experientiality generally encourages irrational thinking, simultaneously, high rationality can be a
protective factor that leads to its suppression (Joki¢ & Puri¢, 2019), given that the two systems are
independent (Epstein, 2014). The findings on ontological confusions are also in line with previous
studies relating them to different types of irrational beliefs (Lindeman et al., 2015), and specifically
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to conspiratorial beliefs (Rizeq et al., 2020). Moreover, those prone to superstitions tend to
inaccurately ascribe attributes of living organisms to energy, thus making more ontological
confusions. However, these vitalistic understandings of energy co-exist with scientific ones
(Lindeman & Saher, 2007). Although the two types of knowledge are not logically contradictory,
they are incompatible, implying that ontological confusions might lead to endorsement of inconsistent
beliefs. This could explain their relation not only to COVID-19-related contradictory CTs, but to
doublethink as well.

There was, however, less support for different analytical abilities as barriers to endorsement
of COVID-19 conspiratorial beliefs. The only significant predictor, alongside doublethink, was
actively open-minded thinking. This could potentially illustrate that a certain cognitive style, rather
than ability, underpins endorsement of contradictory CTs, which is then reflected in self-assessment
measures being more predictive of it than performance ones. Furthermore, endorsement of
contradictory COVID-19 CTs might stem from the unwillingness of those prone to it to reevaluate
their prior beliefs in light of newly adopted ones. The conspiratorial belief system could then be
characterized by highly permeable borders, allowing for an easy adoption of new beliefs that suit the
individual’s belief system in general, but without updating prior ones. This way beliefs remain in the
belief system, despite the fact that newly acquired beliefs contradict them. As doublethink was also
most strongly correlated with actively open-minded thinking, future studies could explore how those
high on inconsistent beliefs behave in belief updating tasks (Sharot et al., 2011). Given that there is
a marked asymmetry in belief updating, where people are more likely to update their initial beliefs
when they receive positively valued rather than negatively valued information, it is possible that, for
example, those prone to doublethink do not exhibit selective updating, but rather tend to not update
their beliefs in general.

Limitations and future studies

Since doublethink was the strongest predictor of belief in COVID-19 contradictory CTs in
Study 2 and since our studies were purely correlational, follow up studies could focus on
doublethink to tackle contradictory COVID-19 CTs. For example, nudging participants to actively
look for inconsistencies in unrelated, non-conspiratorial material could lower their endorsement of
contradictory COVID-19 CTs. Alternatively, the participants could be left to spot the
inconsistencies in COVID-19 contradictory CTs on their own — they can be exposed to pairs of
COVID-19 CTs they previously endorsed and subsequently asked to explain how both CTs could
be true. Finally, debunking higher-order conspiracy beliefs can also lead to less endorsement of
lower-order contradictory CTs. Even though dispelling such general beliefs might prove to be
challenging, recent evidence suggests that it can be effective (Imhoff et al., 2020), albeit typically
for a short-term. This is why building trust in public agents and developing critical thinking skills is
necessary for eradication of conspiratorial beliefs.

Although measuring behavioral outcomes was outside the scope of this study, future studies
should explore how the tendency to endorse contradictory COVID-19 conspiracies is related to
pandemic health practices. Those susceptible to contradictory COVID-19 CTs could, for example,
be particularly prone to simultaneously use recommended and pseudoscientific practices as
protective measures against the virus. Similarly, while outside of the scope of this study given that
our aim here was to explore whether people endorse contradictory COVID-19 CTs at all, future
studies could focus on exploring if and how those with consistent conspiratorial beliefs differ from
those that endorse contradictory conspiratorial beliefs or do not endorse conspiratorial beliefs at all.
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Conclusions

To our knowledge, this is the first study that defined the endorsement of contradictory
COVID-19 CTs in a trait-like manner - i.e. measured individual differences in this tendency.
Nevertheless, we do not claim that this is a novel disposition, but a domain-specific manifestation of
a more general tendency for doublethink. Our results suggest that the endorsement of this type of CTs
is quite prevalent, and that those who are prone to contradictory CTs are more conspiratorial overall
but also tolerate more inconsistencies in their beliefs, irrespective of its content; they also tend to rely
less on rational, and more on intuitive thinking, are more receptive of pseudo-profound bullshit, more
prone to ontological confusions and less likely to alter their prior beliefs in light of new evidence.
This study offers further insight into the structure of conspiratorial belief system in the pandemic, and
can help with tailoring recommendations for public health policies to combat conspiratorial beliefs
and their consequences.
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Chapter 3 Supplementary information

Supplement A

Belief in Contradictory Conspiracy Theories Scale
Pair 1

a. America planted the coronavirus in China to weaken their economic growth, but that backfired on
them.
b. China clearly made the virus in order to establish world domination.

Pair 2

a. It's no wonder that after decades of dangerous experiments the virus finally escaped from the lab
in 2019 — no one believes that it was accidentally transferred from animals.
b. The supposedly novel coronavirus has been circling in the human population for years, but was
just now conveniently revealed.*

Pair 3

a. There's now plenty of evidence that the coronavirus tests are rigged to show positive results.
b. The officials are intentionally hiding the fact that the numbers of infected are much higher than
those reported.

Pair 4

a. Doctors are paid to supposedly treat the infected, and yet all the hospitals are empty.
b. The fact that the hospitals are so overcrowded that patients sleep in toilets is being hidden from
the public.

Pair 5

a. The coronavirus is a powerful bioweapon made for the mass depopulation of the planet.
b. COVID-19 is nothing more than a common cold whose consequences are intentionally
exaggerated.

Pair 6

a. COVID-19 vaccines contain only saline solution.
b. The pharmaceutical industry is well aware of the dangers of COVID-19 vaccines and yet insists
on distributing them.

Pair 71

a. The vaccines were developed so quickly that it's clear that a lot has been known about the virus
for a while.

b. The media is constantly going on about the pandemic, while the supposed virus that caused it
hasn't even been isolated.

*Before Study 3, this item was worded slightly differently — instead of “the supposedly novel
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coronavirus” it said “this coronavirus”.
"This pair was only administered in Study 3

Items omitted from the final scale

a. It is clear that masks have no effect on health whatsoever, but are still imposed on us for profit.
b. Wearing a mask leads to carbon dioxide intake, which damages the lungs — more work for the
pharmaceutical industry!

- Omitted from the final score in Study 2 due to its potentially non-contradictory
interpretation

a. The people in the media who are claiming they are getting COVID-19 jabs are actually all paid
actors — no one was even vaccinated against the virus.
b. The members of the elite are all getting vaccinated far from the public's eye.

- Omitted in Study 3 due to its lack of relevance in the later stages of the pandemic

Items from the scale construction phase that were excluded in the pilot study due to their non-
contradictory/unfamiliar nature - pretest data is available on OSF

a. The coronavirus was produced to ensure the tracking of the world population through vaccination.
b. The coronavirus was produced to finally solve the overpopulation issue.

Mfamiliarity =5.7; Mcontradictory: 33

a. If you've heard Bill Gates' speech from a few years back about the threat of a pandemic and the
significance of vaccines, you know that he 1is behind the coronavirus pandemic.
b. It's no wonder there's a coronavirus pandemic when it is well known that Chinese authorities have
been opening dangerous biochemical labs for years.

Mfamilian'ty =49; Mcontradictory: 4.6

a. The pandemic was orchestrated by the pharmaceutical industry.
b. The pharmaceutical industry has overstated the pandemic only to shamelessly profit off of it.

M tamitiarity = 5.5 5 Mcontradictory= 2.0

a. Refugees are paid to spread the coronavirus.
b. The pandemic was orchestrated as a smokescreen for large-scale settlement of refugees.

Mfamiliarity =2.7; Mcontradictory: 4.8
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a. It will become clear that the pandemic was only a smokescreen for the final reckoning with the
agents of the deep state.

b. If you know anything about the deep state it is clear that that's who decided to cause this
pandemic.

Mfamiliarity =3.0; Mcontradictory: 5.8

a. This whole coronavirus thing is a mere media spin and a fabrication.
b. The disease attributed to the coronavirus is actually a consequence of radiation spread by the 5G
network.

Mfamiliarity =5.9; Mcontradictory= 4.4

a. The globalists intentionally halted the vaccine approval process to ensure the pandemic does not
end.
b. Mass vaccinations are a key step in the globalists' plan for world domination.

Mfamiliarity =33; Mcontradictory: 6.1

Supplement B
SEM analyses
Study 1

To further disentangle the unique contributions of general tendency for consistency and
doublethink to the prediction of belief in contradictory COVID-19 CTs, and to more accurately
model it as a latent variable, we fitted the model depicted in Figure 1. Given that the COVID-19
contradictory CT items are binary, we used the three-stage robust diagonally weighted least squares
estimator (DiStefano & Morgan, 2014). The model fit the data well (y* (41, N=290) = 59.929, p =
.028; x*/df = 1.46; CFI=0.95, TLI=0.96; RMSEA = 0.04 (90% CI 0.01-0.06), close fit test non-
significant (p = .767)). As expected, all CT items loaded on the latent dimension, and both
conspiracy mentality and doublethink contributed to the prediction of endorsement of COVID-19
contradictory CTs, explaining 53% of the variance. Preference for consistency did not contribute to
prediction.

Figure 1

SEM model with the unique effect of conspiracy mentality, preference for consistency and
doublethink on COVID-19 contradictory CT endorsement (Study 1)
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conspiracy mentality ————

; endorsement of contradictory
doublethink 0.34 COVID-19 CTs

preference for consistency

Note. The coefficients represented are the standardized regression coefficients. Dashed lines indicate non-
significant paths. Observed variables are represented by rectangles, and latent with ovals. We have omitted
the item-level variables for CTs for a clearer outline of the model.

Study 2

As in Study 1, we again tested a SEM model to explore the unique effects of the superficial
information processing variables on the endorsement of contradictory COVID-19 CTs (Figure 2),
using a three-stage robust diagonally weighted least squares estimator. The model fitted the data
well (%% (50, N=281) = 60.994, p = .137; CF1=0.95, TLI = 0.98; RMSEA = 0.03 (90% CI 0-0.05)),
close fit test non-significant (p = .951)). All CT items loaded on the latent dimension, however,
only doublethink and ontological confusions had significant effects on it. The model explained 35%
of variance of the latent variable.

Figure 2

SEM model of effect of superficial information processing variables on contradictory COVID-19
CT endorsement (Study 2)

doublethink \

ontological confusions \ -

rational thinking style

endorsement of contradictory
COVID-19 CTs

experiential thinking style

bullshit receptivity L ---"

digital literacy

Note. The coefficients represented are the standardized regression coefficients. Dashed lines indicate non-
significant paths. Observed variables are represented by rectangles, and latent with ovals. We have omitted
the item-level variables for CTs for a clearer outline of the model.

Study 3

Finally, for Study 3, we again tested a SEM model to explore the unique effects of the
analytical information processing variables on the endorsement of contradictory COVID-19 CTs,
using a three-stage robust diagonally weighted least squares estimator (> (44, N=170) = 38.789, p =
.694; CF1=1.00, TLI=1.01; RMSEA = 0.00 (90% CI 0-0.04)), close fit test non-significant (p =
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.982)). All CT items loaded on the latent dimension, and only doublethink had significant effects on
it. The model explained 31% of variance of the endorsement of contradictory COVID-19 items.

Figure 3

SEM model of effect of analytical information processing variables on contradictory COVID-19 CT
endorsement (Study 3)

doublethink \

actively open minded thinking ---.__

CRT

endorsement of contradictory
COVID-19CTs

syllogistic reasoning

Berlin numeracy test

Note. The coefficients represented are the standardized regression coefficients. Dashed lines indicate non-
significant paths. Observed variables are represented by rectangles, and latent with ovals. We have
omitted the item-level variables for CTs for a clearer outline of the
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CONTRADICTORY BELIEFS RESIST INTERVENTIONS 23

Limitations and future research

Different experimental manipulations did not reduce doublethink, probably due to the lack of negative
evaluation of endorsement of contradiction. Future interventions could focus on attaching negative
evaluations to it — for example, through highlighting the consequences of moral relativization or double
standards that could arise from doublethink. Additionally, as syllogistic reasoning was the dominant
correlate of doublethink in Study 1, interventions that tackle superficial information processing (e.g.
debiasing interventions (Isler & Yilmaz, 2023) or interventions directly correcting errors in syllogistic
reasoning) could be an avenue for future research.

Given the design of our studies, we focused on contradictory beliefs that have already been formed.
Future studies could apply a more process-oriented perspective by exploring how contradictory beliefs
are formed and maintained via longitudinal designs.

In our last study, we faced people with their contradictory beliefs and asked them to elaborate on how
those two beliefs could be simultaneously true. The strategies they used to reconcile inconsistencies might
not occur spontaneously. Future studies could thus ask people to elaborate on their beliefs right after they an-
swer how much they endorse them. Afterwards, their explanations for contradictory claims can be examined
to evaluate whether the same strategies for reconciliation of beliefs are used without prompt. Future research
could also draw from the fact that one strategy for resolving contradictions that emerged was attributing
inconsistency to the response format. It is true that we use a 4-point scale and then classify people as either
agreeing or disagreeing with a claim even though they might only partially agree with it. They, however, still
have an option to be consistent in their partial agreements. Fven if we consider this a flaw in the measure, the
measure still repeatedly shows robust, meaningful relations to a range of convergent constructs. Researchers
could nevertheless consider using a binary format, albeit its potential problem with lower dispersion. We
find that mixed method studies like ours are useful precisely for complementing quantitative ones, e.g. by
demonstrating how participants perceive giving answers on standard psychological scales.

Finally, researchers could also directly explore the hypothesized negative outcomes related to dou-
blethink in the intergroup domain, including whether endorsement of contradictory beliefs is related
to having inconsistent standards for different groups or irreconcilable expectations from, for example,
minority groups.

CONCLUSIONS

The results of five preregistered studies and a set of in-depth interviews suggest that inconsistency
within belief systems is neither as uncommon nor as undesirable as it is often assumed. We found that
people rarely correct contradictory beliefs, even when prompted to cross-reference them. Instead, they
employ various strategies to maintain these conflicting views. Potential negative outcomes of double-
think (e.g. double standards), however, highlight the need for alternative strategies to mitigate it.

AUTHOR CONTRIBUTIONS

Marija B. Petrovi¢: Conceptualization; investigation; methodology; validation; visualization; writing —
review and editing; formal analysis; data curation; writing — original draft. Iris 2eieli: Conceptualization;
methodology; supervision; writing — review and editing; writing — original draft.

ACKNOWLEDGEMENTS
This work is part of Marija Petrovic's PhD thesis entitled “Consistently inconsistent: Predictivity and
validity of doublethink” at the University of Belgrade, supervised by Dr Iris Zezelj.

FUNDING INFORMATION
This work was supported by the Ministry of Education, Science and Technological Development of the
Republic of Serbia (451-03-47/2023-01/200163).




Inconsistent yet unyielding: Persistence of contradictory beliefs
and strategies for their reconciliation

Marija B. Petrovi¢! & Iris Zezelj!

'LIRA lab, Department of Psychology, Faculty of Philosophy, University of Belgrade

Corresponding author: Marija B. Petrovi¢, Cika Ljubina 18-20, Belgrade, 11000, Serbia email:
marija.petrovic@f.bg.ac.rs

Acknowledgments: This work is part of Marija Petrovi¢’s PhD thesis entitled “Consistently
inconsistent: Predictivity and validity of doublethink™ at the University of Belgrade, supervised by
Dr Iris Zezelj.

Author contributions: Marija B. Petrovi¢ (Conceptualization, Data curation, Formal Analysis,
Investigation, Methodology, Validation, Visualization, Writing - original draft, Writing - review &
editing); Iris Zezelj (Conceptualization, Methodology, Supervision, Writing - original draft, Writing
- review & editing)

Conflicts of interest: Both authors declare no conflicts of interest.

Funding: This work was supported by the Ministry of Education, Science and Technological
Development of the Republic of Serbia [451-03-47/2023-01/200163].

Ethics: This research was approved by the Institutional review board at the Department of
Psychology, Faculty of Philosophy, University of Belgrade (Protocols #2022-053 and #2023-006)

Materials, data and analysis scripts are available for all six studies on OSF:
https://osf.io/8phqgz/

Preregistrations

Study 1.1: https://aspredicted.org/PDJ FFH; Study 1.2: https://aspredicted.org/dgwy-hmzm.pdf;
Study 2.1: https://aspredicted.org/8WG_BS8L; Study 2.2: https://aspredicted.org/MDF JXP; Study
2.3:_https://aspredicted.org/BDD_CPC

108


mailto:marija.petrovic@f.bg.ac.rs
https://osf.io/8phqz/
https://osf.io/8phqz/
https://osf.io/8phqz/
https://aspredicted.org/PDJ_FFH
https://aspredicted.org/dgwy-hmzm.pdf
https://aspredicted.org/8WG_B8L
https://aspredicted.org/MDF_JXP
https://aspredicted.org/BDD_CPC

Abstract

To better understand how inconsistent beliefs persist and whether the tendency to endorse them
(labeled doublethink) is malleable, we conducted five preregistered studies and a qualitative follow-
up (total N = 1635 Serbian participants). We first found and replicated that doublethink was robustly
related to both more intuitive, superficial information processing style and lack of ability to spot
contradictions (» = .20 and r = .21, ps < .001). We next tested three progressively more direct
interventions to reduce doublethink, all unsuccessful - the first one tried to increase sensitivity to
contradictions in irrelevant material, second pushed respondents to reconcile pairs of newly provided
inconsistent beliefs; third made them cross-reference their own inconsistent beliefs. When asked to
elaborate on their inconsistencies in semi-structured interviews, respondents did not evaluate them
negatively, but instead employed circumvention strategies - attributing incompatibility to the
response format or diluting the content of the claims. The most commonly used strategy was to rely
on adding additional logical conditions to the beliefs (in 34% of the cases). Although these strategies
could reflect rational belief safeguarding mechanisms, they also might allow for moral relativization,
double standards or incompatible expectations from others (e.g. posing irreconcilable standards for
minority groups).

Word count: 194

Keywords: inconsistent beliefs, doublethink, thinking styles, superficial information processing,
overcoming contradictions
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Inconsistent yet unyielding: How contradictory beliefs resist interventions and strategies that
enable it

“Oh so you just found those where I was contradictory? Well, I am still contradictory, I stand by
it.”

-Study 3 participant
Introduction

If someone claimed, for example, at one point that voting should be obligatory for everyone,
but five minutes later that they knew someone who should clearly not be allowed to vote, we would
be quick to point out this inconsistency. We might even use it as a proxy for irrationality, dismissing
their arguments based on it. Seminal psychological research (Heider, 1946; Festinger, 1957) and
philosophical theorizing (e.g. Thagard, 2007) suggests that people should be uncomfortable with
inconsistencies in their beliefs and behaviors, and strive to alter them to be congruent. We have,
despite this, and across several studies, shown that people can easily simultaneously endorse
contradictory beliefs (labeled doublethink as in Orwell’s 1984; Petrovi¢ & Zeielj, 2021;2023;2024).
In line with this empirical evidence, some authors argue that consistency might be cognitively
impossible, given the amount of resources required to check every single belief for consistency with
prior ones or with incoming evidence (Simon & Holyoak, 2002; Sommer et al., 2022). Moreover, as
belief revision happens as to minimize belief change (i.e. upholding as much of previous beliefs as
possible), this often means sacrificing consistency (Schwind et al., 2022). Some logic systems, such
as paraconsistent (or non-monotonic) ones even allow for such reasoning from inconsistent premises
(Pfeifer & Kleiter, 2005; Schwind et al., 2022). Inconsistency then might not be so rare within our
belief system, but rather its default state (Sommer et al., 2022). Nevertheless, there are stable
individual differences in the endorsement of inconsistent beliefs (Petrovi¢ & Zeielj, 2021; 2023;
2024). Illuminating the processes shaping doublethink can help design interventions to reduce it. This
might be particularly relevant given its stable positive correlation to different irrational beliefs - e.g.,
conspiratorial (Petrovi¢ & Zeielj , 2021; 2023; 2024), superstitious (Petrovi¢ & Zeielj, 2022;2024),
paranormal (Petrovié & Zezelj, 2024), magical health (KneZevié et al, 2024; Lazarevié et al, 2023;
Petrovi¢ & Zezelj, 2024), and extrasensory perception beliefs (KneZevié et al., 2024), all of which
have documented detrimental behavioral consequences (e.g. Biddelstone et al., 2020; Imhoff et al.,
2021; Lazarevi¢ et al., 2023; Knezevic¢ et al., 2024; Tam & Chan 2023; Taschner et al., 2022).

Across five preregistered studies and a qualitative follow-up, we first tested whether
doublethink is related to (a) a lack of ability to spot inconsistencies, and (b) information processing
style, while controlling for two relevant executive functions. Next, we tested three interventions to
reduce doublethink, each one progressively more direct in prompting participants to spot and correct
inconsistent beliefs. We started with instructing the participants to look for inconsistencies in neutral
material in the first intervention, expecting that sensitivity will transfer to more sensitivity to
contradictions in beliefs as well. We relied on initial evidence of similar inconsistency spotting
training improving children's comprehension skills (Wassenburg et al., 2015), although its
effectiveness for restoring belief coherence has not been tested previously. There were, however,
reasons to expect transfer from training in neutral domains to personal beliefs. For example,
generating unrelated counterfactuals transfers to more belief revision in response to conflicting
evidence (Rose et al., 2024), while counterfactual debiasing in one domain transfers to unrelated
domains as well (e.g., Galinsky et al., 2000; Hirt et al., 2004).
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In an attempt to draw participants’ attention to the fact contradictory beliefs are irreconcilable,
in the second intervention we asked them to explain how two newly provided (unfamiliar)
contradictory beliefs can be true, with the expectation that their inability to do so will lead them to
reconsider their own beliefs in the same manner. While crafting this intervention we were inspired
by the research on the illusion of explanatory depth (Rozenblit & Keil, 2002) and construal-level
theory (Alter et al., 2010; Trope & Liberman, 2010) in which participants are posed a set of questions
(e.g. “why” or “how”) and, typically, face their inability to generate meaningful answers.

In the last intervention, we directly prompted participants to cross-reference their own
inconsistent beliefs and later retested their endorsement. This was supposed to make specific beliefs
simultaneously accessible in memory and lead to their revision (Sommer et al., 2022).

Finally, through semi-structured interviews, we explored which strategies people employ to
avoid revising their contradictory beliefs, i.e. to reconcile them and allow them to coexist. Figure 1
shows the overview of the current research.

Figure 1

Overview of studies

Study 1 Study 1.1 - Inability to spot contradictions and
information processing style

Inability to spot contradictions and
superficial information processing style

as predictors of doublethink Study 1.2~ Replication of Study 1.1

Study 2.1 - Sensitivity to contradiction
training

Study 2 Study 2.2 - Instructed reconciliation of
mutually incompatible beliefs

Interventions to reduce doublethink

Study 2.3 - Forced cross-referencing of own
inconsistent beliefs

Study 3

Mapping spontaneous strategies for
reconciliation of mutually incompatible
beliefs

Lack of ability, particular thinking style or both?

The tendency to endorse incompatible beliefs can be a manifestation of a general, more
superficial information processing style (e.g. Fonseca et al., 2014; Petrovi¢ & Zezelj, 2023) - one that
entails a quicker, less thorough, more intuitive approach to information processing. Previous findings
suggest that doublethink is related to less cognitive reflection (Petrovié & Zezelj, 2023) and less
success in syllogistic reasoning tasks (Petrovi¢ & Zezelj, 2023), as well as more intuitive and less
analytical (Petrovié¢ & Zezelj, 2021), and less actively open-minded thinking (KneZevi¢ et al., 2024;
Petrovi¢ & Zezelj, 2023; 2024). It is also related to higher need for cognitive closure (Petrovi¢ &
Zezelj, 2024). This pattern of relations seems to suggest a disheveled thinking style, but,
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paradoxically, also a belief system that is rigid and resistant to change. Endorsement of contradictory
beliefs can, however, also be a result of a person’s inability to spot them. That means people higher
on doublethink would be less successful in spotting logically incompatible statements when exposed
to them.

Doublethink’s relation to superficial information processing has previously been extensively
examined - however, its relationship to the ability to spot inconsistencies has not. While its relation
to superficial processing could be rendered obsolete once the ability to spot inconsistencies is taken
into account, it is also possible that both indicate an insensitivity to contradictions - one stemming
from an inability to spot them, and the other from a more lenient, superficial processing. Thus,
superficial information processing and the ability to spot inconsistencies could represent independent
but partially overlapping tendencies that both contribute to doublethink. The question does not have
to be either/or - doublethink could entail both to different degrees and at different points of belief
formation.

Finally, if indeed this inability to spot inconsistencies is driving the endorsement of
contradictory beliefs, it would be important to disentangle it from deficits in more basic information
processing ability. We argue that doublethink is tied to a more specific skill of spotting contradictions
which cannot be reduced to deficits in cognitive ability i.e. that this relation will persist even when
general cognitive ability is accounted for. We here explored two executive functions, which are
regulatory mechanisms of multiple cognitive processes (Miyake et al., 2000). We first controlled for
the updating executive function, which requires monitoring incoming information and updating the
existing information in memory accordingly (Friedman & Miyake, 2017; Miyake et al., 2000).
Doublethink could be driven by its underperformance, as less successful updating could be allowing
for contradictory beliefs to be adopted into and persist within the belief system. Next, we controlled
for shifting - an executive function assessing the participants’ ability to switch between two tasks
(Miyake et al., 2000), usually considered an indicator of cognitive flexibility (Diamond, 2013).
Failures in shifting could allow for compartmentalization of beliefs and make cross-referencing
between them more difficult.

Study 1.1 - Inability to spot contradictions and superficial information processing style as
predictors of doublethink

Methods
Aims and hypotheses

In this study we explored how doublethink is related to a. sensitivity to inconsistency (i.e. the
ability to spot contradictions) in neutral material, and b. thinking styles, as well as whether thinking
styles have an independent contribution to the prediction of doublethink, over and above the
contribution of the ability to spot inconsistencies. To represent different aspects of the superficial
information processing style, we included measures of rational and intuitive thinking style, as well as
a measure of syllogistic reasoning. We also controlled for an aspect of cognitive ability by including
a measure of the updating executive function. The aim was to account for the potential contribution
of deficits in cognitive processing to doublethink, and isolate the unique contribution of the ability to
spot inconsistencies as a distinct skill, separate from more general executive functioning processes.
Moreover, we wanted to explore if superficial information processing style has an additional
contribution to prediction, over and above this specific ability.
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We expected doublethink to be positively related to intuitive thinking style (Hla), but
negatively to syllogistic reasoning (H1b), rational thinking style (H1c), ability to spot inconsistencies
(H1d), and executive function of updating (H1e). We also expected (H2) that at least one measure of
thinking style (rational and intuitive style, and syllogistic reasoning) will contribute to the prediction
of doublethink over and above the two ability measures: spotting inconsistencies and updating.

All hypotheses, analyses and sampling plan were preregistered:
https://aspredicted.org/PDJ FFH. The analyses for all studies except Study 3 were done in R version
4.4.1 (R Core Team, 2021).

Materials

Doublethink was assessed with the Proneness to doublethink scale (Petrovié & Zezelj, 2021).
The scale measures the tendency to adopt incompatible beliefs and consists of 11 pairs of
contradictory beliefs (e.g. Some people are essentially irreparable and Every single person is capable
of growth and change). Participants indicated their agreement with each statement individually using
a 4-point scale (1 - completely disagree; 4 - completely agree). The score is calculated by adding up
all the pairs where the participants agreed (marked 3 or 4 on the scale) with both items in the pair,
and thus ranges from 0 to 11. The scale is administered in two separate blocks of 11 items (one from
each pair), alongside two buffer items per block, which are not scored.

Updating was measured using the N-back task (adapted from Friedman et al., 2008). The task
consisted of one practice block where the participants are given feedback and four task blocks - one
1-back task, two 2-back tasks and one 3-back task. In each block, participants were instructed to press
the left mouse button once the letter matched the letter that was presented one, two or three letters
back (“yes” response). There were a total of eight “yes” responses in each block. They were instructed
to otherwise not react (“no” response). The blocks consist of 25 letters that are presented in a
sequence, each for 1000 ms, with an inter-stimulus interval of 500 ms. The score was calculated as
the proportion of correct responses (yes and no) across all four blocks.

Sensitivity to inconsistencies was measured via a task that was developed for the purpose of
the study and it consisted of a 218 word long made-up coffee advert. The advert had a total of five
pairs of contradictions embedded in it (e.g. at one point it claimed that A/l of the coffee beans are
gathered by hand but later on boasted that Thanks to a specially developed technology, none of the
beans have to be gathered by hand). The participants were instructed to read the text carefully,
because they will be asked questions about it later on, but were not told that it contained
contradictions. The advert was presented for 105 seconds (to allow participants to read through it
only once, based on the number of words and the average time of reading of three pretesters). To
ensure that the participants read the text, we included three comprehension checks (two closed-ended
and one open-ended) on the content of the advert (e.g. Which type of coffee bean was used for the
advertised product?). After they read the text, the participants were then asked if they noticed any
contradictions, and to list all contradictory pairs they noticed. The score was calculated as a sum of
pairs and thus ranged from 0 to 5. The text is available in Supplement S1 on OSF: https://osf.i0/8phqgz/

To assess thinking style we first used a short, 8-item version (Joki¢ et al., 2023) of the
Rational-Experiential Inventory (Pacini & Epstein, 1999). The scale consists of two 4-item subscales:
rational (e.g. I enjoy intellectual challenges.) and experiential (e.g. I like to rely on my intuitive
impressions.). The participants indicated their agreement with the items on a 1 (definitely not true of
myself) to 5 (definitely true of myself) scale, and the score was calculated by taking the mean of all
items on each of the subscales.
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As another measure of thinking style, we used a syllogistic reasoning task (Teovanovi¢ et al.,
2015) with four categorical syllogisms that promote belief-biased reasoning, where the logically
correct answer conflicts with a belief-based one (e.g. A/l mammals can walk. Whales are mammals.
Conclusion: Whales can walk). Participants answered by indicating whether the conclusion is valid
i.e. whether it follows from the two premises using a binary scale (yes/no). The score was calculated
as the sum of correct answers on all four syllogisms - lower score indicated more reliance on intuitive
cues when assessing the validity of the conclusion.

Sociodemographics. The participants reported their gender (female, male, other/would rather
not say) as well as their age.

Procedure

All participants first provided their informed consent, after which they filled out the
doublethink scale with the syllogistic reasoning task in the middle of the two doublethink blocks.
Afterwards, they were presented with the sensitivity to inconsistency task, followed by the N-back
task and the measure of thinking styles. They provided their sociodemographic data at the end. The
survey was administered via the SoSci Survey platform (Leiner, 2023).

Sampling

We based the sample size needed to be able to detect an effect size of f> = 0.066 in hierarchical
regression with power = 0.90 (see preregistration for details - https://aspredicted.org/PDJ_FFH). The
planned sample size was N = 217, however, since the participants were recruited online through
Facebook and Twitter ad campaigns, the sample size was a little larger due to the continued
recruitment online. A total of 244 participants from Serbia completed the questionnaire in full. As
per preregistration, we excluded participants who failed one or more of the three attention checks (n
=T7), as well as participants that answered two or more of the three comprehension checks incorrectly
(n = 3). The final sample size thus consisted of 234 participants, 57.3% were women, 42.3% men,
while the rest indicated the other/rather not respond option. The mean age of participants was 45.84
(SD =12.15).

Results
Relations between doublethink, cognitive abilities and thinking styles

Table 1 details the descriptive statistics of all measures, as well as Spearman correlations (as
per preregistration). The participants were relatively unsuccessful in spotting contradictions, on
average finding just under two out of the five. Similarly, they endorsed just under four out of eleven
pairs of contradictory beliefs.
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Table 1

Means, standard deviations, skewness, kurtosis, reliability (on diagonal) and Spearman correlations

Variable M

1. Doublethink (0-11) 3.79
2. N-back/updating (0-1) 0.74
3. Sensitivity to contradictions 1.94
(0-5)

4. Rational thinking style (1-5) 3.95
5. Experiential thinking style 3.49
(1-5)

6. Syllogistic reasoning (0-4) 1.59

SD
2.09
0.08
1.23

0.71
0.88

1.38

Sk
0.54
-0.75
0.26

-0.51
-0.08

0.29

Note. M, SD, Sk and Ku are used to represent mean, standard deviation, skewness and kurtosis, respectively. We report Cronbach’s alpha on the diagonal, except
for doublethink, where we report the Greatest Lower Bound on the diagonal (see Petrovi¢ & Zezelj, 2022 for details).
Correlations significant at least at p < .05 after Holm correction are printed in bold.

* indicates p <.05. ** indicates p < .01. *** indicates p <.001



In line with our predictions, doublethink was related positively to intuitive thinking style
(H1a), but negatively to syllogistic reasoning (H1b), sensitivity to inconsistencies (H1d) and updating
(H1e). The only expected relation we did not observe was between doublethink and rational thinking
style (H1c). The strongest correlation was between doublethink and syllogistic reasoning.

To test our final hypothesis (H2), we ran a hierarchical forced entry regression predicting
doublethink, with updating and sensitivity to inconsistency as the predictors in the first step, and
rational/intuitive thinking styles and syllogistic reasoning as additional predictors in the second step
(Table 2).
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Table 2

Regression results using doublethink as the criterion

Beta 95% CI

Predictor b beta (LL. UL] Fit Difference

Step 1
Sensitivit t
SENSIIVIYy 10 g 30« -0.19 [-0.32, -0.06]
inconsistency
N-back/updating -3.82+ -0.14 [-0.26, -0.01]

R? =.054%*

Step 2

it ¢
Sensitivity —to -0.24* -0.14 [-0.26, -0.02]
Iinconsistency
N-back/updating -1.73 -0.06 [-0.19, 0.06]
Rational thinki

ational funking 0.13 0.04 [-0.08, 0.16]
style
Experiential
1 . -0. 2
thinking style 0.17 0.07 [-0.05,0.20]
llogisti
Syllogistie -0.45% %+ -0.29 [-0.42, -0.17]
reasoning
RZ — AR2 —
134%*% L080***

Note. A significant b-weight indicates the beta-weight is also significant (represented in bold). b
represents unstandardized regression weights. befa indicates the standardized regression weights. LL
and UL indicate the lower and upper limits of a confidence interval, respectively.
* indicates p < .05, ** indicates p < .01, *** indicates p <.001

The model was significant in the first step, with both sensitivity to contradiction and updating
contributing to the prediction. More importantly, as expected (H2), the model was significant in the
second step as well, with syllogistic reasoning, alongside sensitivity to inconsistency, contributing
negatively to prediction. Syllogistic reasoning (as a representative of the tendency to reflect and
suppress intuitive answers) was the best predictor, while updating had no significant contribution
when other predictors were taken into account.

As a robustness check, we also re-ran all of the analysis with normalized skewed variables
(see Supplement S2 on OSF for details: https://osf.io/8phqz/), with the pattern of the results remaining
the same.
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Study 1.2 - A replication of the relation between inability to spot contradictions, superficial
information processing style and doublethink

Given that the participants had to rely on their memory in the sensitivity to inconsistency
task, and the close relation of updating and working memory capacity (Wilhelm et al., 2013), we
replicated the findings of Study 1.1, while ensuring to eliminate these memory confounds.

To do so, we altered the sensitivity to inconsistency task so that the answers were given on
the same page where the task was presented, allowing participants to answer while simultaneously
reading the text. Additionally, instead of relying on the updating executive function, we assessed
shifting.

We, as in Study 1.1 expected doublethink to be positively related to intuitive thinking (H1a),
but negatively to syllogistic reasoning (H1b), rational thinking style (H1c), sensitivity to
inconsistencies (H1d), and better shifting (H1e). We also again expected (H2) that at least one
measure of thinking style (rational and intuitive style, and syllogistic reasoning) will contribute to
the prediction of doublethink over and above the two ability measures: sensitivity to inconsistencies
and shifting. The study was again preregistered: https://aspredicted.org/dgwy-hmzm.pdf

Methods

We used the same measures assessing doublethink, thinking styles and syllogistic reasoning
as in the previous study.

Shifting was assessed using the local-global task (Puri¢, 2014; adapted from Miyake et al.
2000). The task consists of Navon figures, where a global figure is made up of smaller, local figures.
In this version of the task, geometric figures were used (a circle, an X, and a triangle), so that the
stimulus was, for example, a circle made up of triangles (see example on OSF: https://osf.io/8phqgz/).
The participant’s task is to react to either the global or the local figures (depending on the instruction)
by indicating how many lines the figure has (i.e. by pressing 1 for the circle, 2 for the X and 3 for the
triangle). The task consisted of three blocks - in the first block, all figures were in red and the
participant’s task was to react to the global figure; in the second all figures were in black and the task
was to react to the local figures, while the final block was the shifting block where the participants
had to react to either the global and the local figures, depending on the color of the stimuli. The first
two blocks had 30 trials (stimuli were presented randomly), while the shifting block had 60 (26
shifting blocks (i.e. a trial in which the participants had to shift to a different task from the previous
trial) and 34 non-shifting blocks (where the task was the same as in the previous trials), all presented
in a fixed, pseudorandomized order). The participants had 1500 ms to respond, and they got feedback
if they made a mistake (“Error! Please try to answer more accurately”) or took too long to answer
(“Please try to respond more quickly”). The stimuli set consisted of six red (or global) figures and six
black (or local) figures. The difference in accuracy or reaction time (RT) between shifting and non-
shifting blocks reflects the executive function of shifting. Given that both reaction time and accuracy
scores can have issues with reliability and validity (Hughes et al., 2013), and that each one does not
take into account the other, we calculated an alternative binning score (Draheim et al., 2016; Hughes
et al., 2013). This score takes into account both accuracy and RT and the trade off between them.
Using the scores from the final block, we first calculated the mean RT for accurate non-shifting trials,
and then subtracted it from the individual RT for each individual accurate shifting trial. The scores
are then rank ordered into deciles and assigned a bin value ranging from 1 to 10. The fastest 10% of
scores are assigned a value of 1 while the slowest 10% of scores are assigned a value of 10. Inaccurate
shifting trials are assigned a score of 20. Bin scores are then added up, with lower scores indicating

118


https://aspredicted.org/dgwy-hmzm.pdf
https://aspredicted.org/dgwy-hmzm.pdf
https://osf.io/8phqz/

(1) a smaller difference in RT between non-shifting and shifting trials and (2) less mistakes 1.e. better
shifting overall.

Sensitivity to inconsistency task was the same content-wise as in Study 1.1, however, instead
of participants having to list the contradictions after being shown the text and having to rely on their
memory, the boxes for listing the contradictions were presented on the same page. The task was
presented for a total of 171 seconds (the time that the text was presented in Study 1.1 plus the median
time it took participants to write their answers in Study 1.1) after which the participants were
transferred automatically to the next page. To make sure the participants engaged with the task, they
were not allowed to get to the next page before the 171 seconds lapsed.

Sampling

The sample size was based on an a priori power analysis (see preregistration for details -
https://aspredicted.org/dgwy-hmzm.pdf ). We based the needed sample size (N = 304) as to be able
to detect the smallest correlation from Study 1.1 (» = .16) with a power of .80 and a = .05. This also
allowed us to detect an effect of = 0.05 with power of .90 in the hierarchical regression, which was
smaller than the effect found in Study 1.1. A total of 324 Serbian participants completed the study in
full - as the participants were again recruited using Facebook ads, the sample size was a bit larger
than planned. As per preregistration, we filtered out the participants that failed any of the attention
checks (n = 13 for the first, n =2 for the second, and n = 37 for the third attention check), so they did
not finish the study and did not count towards the initial total sample. In line with the preregistration,
we also excluded participants who had an RSI above 2 (n = 5). We also removed n = 4 participants
that had no recorded shifting data. This means that the final sample was N = 315. The sample
consisted of 55.2% women, 43.8% men, while the rest of the participants chose the other/rather
would not say option. The mean age of the participants was 50.54 (SD = 11.89).

Results
Relations between doublethink, cognitive abilities and thinking styles

Table 3 details the descriptive statistics of all measures, as well as correlations. The
participants were again, despite the task changes, relatively unsuccessful in spotting contradictions,
on average finding just under two out of the five. Similarly to Study 1.1, they endorsed four out of
eleven pairs of contradictory beliefs.
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Table 3

Means, standard deviations, skewness, kurtosis, reliability (on diagonal) and correlations

Variable M SD Sk Ku 1 2 3 4 5
1. Doublethink (0-11) 4 2.34 0.35 -0.42 0.76
2. Shifting 400.25  56.92 -0.38 0.53 -0.01 0.65
3. Sensitivity to 1.84 1.43 0.34 -0.87  -21%%F - 1T7** /

contradictions (0-5)

4. Rational thinking 3.95 0.71 -0.51 -0.2 0.02 0 0.07 0.75
style (1-5)
5. Experiential 3.87 0.75 -0.29 -0.44 5% -0.01 -0.07 0.08 0.76

thinking style (1-5)

6. Syllogistic 1.57 1.41 0.39 -1.04  -43%%*  _13* 30%x%k 2%x% 3% 0.72
reasoning (0-4)

Note. M, SD, Sk and Ku are used to represent mean, standard deviation, skewness and kurtosis, respectively. We report Cronbach’s alpha on the
diagonal, except for doublethink, where we report the Greatest Lower Bound on the diagonal (see Petrovi¢ & ZeZelj, 2022 for details).
Correlations significant at least at p < .05 after Holm correction are printed in bold.
* indicates p < .05. ** indicates p < .01. *** indicates p <.001.
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In line with our predictions, doublethink was related positively to intuitive thinking style
(H1a), but negatively to syllogistic reasoning (H1b) and sensitivity to inconsistencies (H1d).
Unexpectedly, it was not related to either rational thinking style (H1c) or shifting ability (H1e). The
strongest correlation was, as in Study 1.1 between doublethink and syllogistic reasoning, and both
the pattern and the magnitude of the relations were almost identical to that of Study 1.1.

To test our final hypothesis (H2), we ran a hierarchical forced entry regression predicting
doublethink, with shifting and sensitivity to inconsistency as the predictors in the first step, and
rational/intuitive thinking styles and syllogistic reasoning as additional predictors in the second step
(Table 4).
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Table 4

Regression results using doublethink as the criterion

Beta 95% CI

Predictor b beta [LL, UL] Fit Difference
Step 1
Sensitivity to
inconsistency -0.36**%*  -0.22 [-0.33,-0.11]
Shifting 0 -0.05  [-0.16, 0.06]
R? = .041%**
Step 2
Sensitivity to
inconsistency -0.17 -0.1 [-0.21, 0.00]
Shifting 0 -0.09  [-0.19,0.01]
Rational thinking
style 0.37* 0.12 [0.02, 0.22]
Experiential
thinking style 0.2 0.07  [-0.03,0.17]
Syllogistic
reasoning -0.71%**  -0.43 [-0.54,-0.32]
AR? =
R? = 211%** 170% %%

Note. A significant b-weight indicates the beta-weight is also significant (represented in bold). b
represents unstandardized regression weights. befa indicates the standardized regression weights. LL
and UL indicate the lower and upper limits of a confidence interval, respectively.
* indicates p < .05, ** indicates p < .01, *** indicates p <.001

The model was significant in the first step, with only sensitivity to contradiction contributing
to the prediction. As expected (H2), the model was significant in the second step as well, with
syllogistic reasoning contributing negatively to prediction. Rational thinking style also contributed to
prediction, a likely statistical artefact, given its non-significant zero order correlation to doublethink.
Syllogistic reasoning was again the best predictor, with sensitivity to contradictions being non-
significant when other predictors were taken into account.

As a robustness check, we also re-ran all of the analysis with normalized skewed variables
(see Supplement S3 on OSF for details: https://osf.io/8phqz/), with the pattern of the results remaining
largely the same.
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The ability to spot inconsistencies was robustly related to doublethink across two studies
(albeit syllogistic reasoning was a stronger predictor). Since we had empirical evidence to expect the
transfer effect (Rose et al., 2024) and an easily implementable procedure to train this ability, we next
examined whether the relation between doublethink and sensitivity to inconsistency could be
employed to experimentally reduce doublethink.

Study 2.1 - Sensitivity to contradiction training
Methods
Aims and hypotheses

In this study we tested whether instructing participants to look for inconsistencies in neutral
material might make the inconsistencies in their own beliefs more salient so they would consequently
be less prone to endorse them.

We expected that that proneness to doublethink would decrease after the experimental
manipulation in the experimental group, while there would be no changes in proneness to doublethink
in the control group. As in the previous study, we preregistered the hypothesis and the design,
alongside the analyses and the sampling plan - https://aspredicted.org/SWG_BEL.

Design and experimental manipulation

The study followed a 2 (experimental manipulation: control vs experimental; between
subjects) x 2 (time point: pretest vs posttest; within-subjects) mixed design. The participants were
randomly assigned to either the control or the experimental group, and all participants filled out the
doublethink scale at two points - before and after the manipulation. The participants in the
experimental group had a contradiction spotting task. They first went through an exercise, where they
were presented with a short 104 word text on jellyfish, in which a total of two pairs of contradictions
were embedded (e.g., “Jellyfish are the first animals with a nervous system” and later on “...the
jellyfish’s closest relative is the sea cucumber, which is the first animal with a nervous system”).
Before the text was presented, they were told that there were several inconsistencies or pairs of
contradictory information within the text and that their task was to try and spot as many of them as
possible. The participants provided their answers on the same page where the text was presented, to
avoid the confounding effect of them having to rely on their memory. On the next page, they were
shown the text again, with the contradictions highlighted, alongside the answers they provided.
Afterwards, they moved on to the main task, with the same instructions and structure. The main task
text was about the platypus and it was longer, with 197 words and a total of five pairs of contradictions
(e.g., “Its ears have no auricles and they cannot be closed” and “...closing and opening their ears”).
The participants listed the contradictions below the text again. For the main task, the participants had
two minutes to work through the page and were not allowed to progress further until those two
minutes had lapsed (Supplement S4: https://osf.io/8phgz/).

The participants in the control group were shown a text that was identical to the main task text
of the experimental group, but without embedded contradictions (Supplement S4). They were
instructed to read the text and to single out the most important information from it. The box for
providing information was shown below the text, like in the experimental group. The participants
also had two minutes to work through the task, and the text was of the same length as the main text
in the experimental group.
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Measures

Buffer scale. We used the Brief Rosenberg Self-Esteem Scale (B-RSES; Monteiro et al., 2022)
as a buffer between the two doublethink blocks of items. The scale consists of five items (e.g., [ feel
1 do have much to be proud of.). Participants answer using a 7-point scale (1 = Completely Disagree,
7 = Completely Agree), and the score is calculated by taking the mean of all five items. The
participants filled out the distractor scale twice (once in the pretest and once in the posttest).

Doublethink was measured as in the previous study, and we collected the same
sociodemographic data.

Procedure

The survey was hosted on the SoSci Survey platform (Leiner, 2023). The participants first
provided their informed consent, after which they all filled out the doublethink scale and the buffer
scale. The participants were then randomly assigned either to the control or the experimental
condition, and went through the experimental manipulation. They then filled out the doublethink scale
again, alongside the buffer scale, and provided sociodemographic data.

Sampling

The sample size was again based on an a priori power analysis (N = 346), to be able to detect
a small to medium effect size (d = .35) with power = 0.90 (see preregistration -
https://aspredicted.org/SWG _BS8L). A total of 381 Serbian participants were recruited online via
snowballing and Facebook and Twitter ads. The higher number of participants is again due to the
sampling strategy. As per preregistration, we excluded participants who failed one of the two attention
checks (n = 22), as well as those who finished the survey too quickly (as indicated by the relative
speed index (RSI, Leiner, 2019) i.e., participants who had an RSI > 2, suggesting that they finished
the survey two times faster than the median participant (n = 11)). This left us with a total sample of
N =348 (n = 174 in each experimental condition). The sample consisted of 64.1% women, 34.5%
men, while the rest of the participants chose the other/rather would not say option. The mean age of
the participants was 45.04 (SD = 12.51).

Results

Figure 2 outlines the mean doublethink scores across experimental groups and time points.
There was no significant difference between the two groups on doublethink in the pretest (#345.81)
=0.025, p = .980), while the correlation between doublethink scores in the pretest and the posttest
was = .80 (p <.001).

Figure 2

Doublethink score across experimental groups and time points with 95% confidence intervals - Study
2.1
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Effects of the sensitivity to contradiction training
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To test our hypothesis, we ran a two-way mixed ANOVA, with experimental manipulation as
the between-subjects factor and time point as the within-subjects factor. Crucially, and contrary to
our expectations (H1), there was no significant interaction between the two factors - F(1, 346) =
0.132, p=.717, suggesting that the manipulation did not reduce doublethink. Moreover, we found no
main effect of experimental manipulation (F(1, 346) = 0.022, p = .882), while there was a significant
main effect of time point (F(1, 346) = 10.192, p = .002) i. e. doublethink was slightly higher in the
posttest regardless of the experimental group.

As a robustness check, we also checked for outliers by calculating the median absolute
deviation (3*MAD) from the median score (Leys et al., 2013). We performed the outlier analysis on
the scores within each group (i.e. control and experimental) and for the pretest and posttest scores
separately. However, no outliers were detected.

Since we found no effect of inconsistency sensitivity training on doublethink, we next
employed a more direct intervention, one that focused specifically on relation between beliefs i.e. one
that encouraged more thorough information processing and spurred participants on to scrutinize their
belief structure.

Study 2.2 - Instructed reconciliation of incompatible beliefs

In this study, we tested if, after being instructed to explain how two newly supplied and
unfamiliar incompatible beliefs are simultaneously true, and struggling to do so, the participants
would apply the same scrutiny to their own beliefs. This intervention draws from (1) the illusion of
explanatory depth (Rozenblit & Keil, 2002) and (2) construal-level theory research paradigm (Alter
et al., 2010; Trope & Liberman, 2010). Within the illusion of explanatory depth paradigm, people
usually first assess their knowledge of a concept, and then are asked to explicitly demonstrate that
knowledge in detail (and realize they were overconfident in their assessments). Afterwards, their
evaluation of their understanding of that concept becomes more accurate. Similarly, people could
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realize the incompatibility of certain claims after considering how to reconcile them. In construal
level terms, doublethink might arise due to a more abstract representation of beliefs, and having to
explain their relation on a very concrete level might then lead to a more detailed consideration of
one’s own beliefs, thus forcing them to correct inconsistent ones.

Methods
Aims and hypotheses

To further probe if it is possible to reduce doublethink, we presented participants with pairs
of incompatible claims (different from those in the Doublethink scale) and gave them an explicit task
to reconcile them. We hypothesized that their inability to do so might push people to scrutinize their
own beliefs for incompatibility, decreasing their further endorsement of contradictory beliefs in the
Doublethink scale.

We expected that proneness to doublethink will decrease after the experimental manipulation
in the experimental group relative to the control group (H1). We again preregistered the hypothesis
and the design, alongside the analyses and the sampling plan - https://aspredicted.org/MDF_JXP.

Design and experimental manipulation

The study again followed a 2 (experimental manipulation: control vs experimental; between
subjects) x 2 (time point: pretest vs posttest; within-subjects) mixed design. The participants were
randomly assigned to either the control or the experimental group, and all participants filled out the
doublethink scale at two points - before and after the manipulation. The participants in the
experimental group were presented with a total of five pairs of contradictory beliefs (e.g. Everything
happens for a reason and Life is just a series of random, purposeless events), alongside two buffer
non-contradictory pairs. Each pair was presented on a separate screen, with the question of whether
or not those two beliefs can be simultaneously true. Depending on their answer, the participants were
next asked either to elaborate why they both can be simultaneously true or why they cannot be. The
participants were instructed to disregard their own beliefs, and just focus on the content of the claims.
In the control group, the participants saw a total of seven beliefs, each again presented separately.
Their task was to come up with two additional beliefs that are similar to the one presented.

Stimuli selection

To select the final set of contradictory pairs for the experimental manipulation, we ran a pilot
study with N = 120 participants. We started with 10 pairs of contradictory beliefs (Supplement S4),
and presented them to the participants alongside two buffer non-contradictory pairs. Alongside each
pair, the participants were asked to write down how the two items could be simultaneously true. We
subsequently recoded these answers as to indicate if the participants managed to reconcile the claims
(coded as 0) or if they said that the items cannot be reconciled (coded as 1). Additionally, for each
pair, we asked the participants to rate on a 7-point scale how (a) difficult; (b) tiresome and (c)
irritating the task of explaining if the two items could be simultaneously true was. We then calculated
for each pair (1) the number of participants who failed to reconcile the two claims and (2) the average
rating across the three scales (i.e. how difficult, tiresome and irritating the task was). We finally chose
five pairs that were most difficult to reconcile, i.e. those with highest scores on both criteria.

All the experimental materials for both the experimental and the control group can be found
in Supplement S4: https://osf.io/8phqz/
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Measures

Task evaluation. As in the stimuli selection part, we again asked the participants to evaluate
the tasks on the three scales (difficult, tiresome and irritating) in both groups using a 7-point scale.

Doublethink was measured as in previous studies, with B-RSES as the buffer scale between
two blocks, and we collected the same sociodemographic data.

Procedure

The survey was again hosted on the SoSci Survey platform (Leiner, 2023). The participants
first provided their informed consent, and then proceeded with the doublethink pretest. They were
then randomly allocated to either the control or the experimental condition, and went through the
experimental manipulation, after which they filled out the task evaluation scales, and answered an
open-ended question regarding their impressions of the task and their strategies in going through it.
Finally, they filled the posttest doublethink scale, alongside the buffer scale, and provided
sociodemographic data.

Sampling

The needed sample size (N = 434 (346 + 20% to account for exclusions) was based on an a
priori power analysis with a small to medium effect size (d =.35) and power at .90 (see preregistration
for details - https://aspredicted.org/MDF_JXP). A total of 434 Serbian participants completed the
study in full. The participants were recruited using Facebook and Twitter ads. As per preregistration,
we filtered out the participants that failed the attention checks (n = 36 for the first and n = 2 for the
second attention checks), so they did not finish the study and did not count towards the final sample.
In line with the preregistration, we then checked for differences in the total time spent on the
questionnaire, and found significant differences between the control and the experimental group
(7(428.79) = -2.170, p=.031; Mconwrol = 1206.671, Mexp=1289.656). Since we found significant
differences, we calculated the RSI for each group separately, and then excluded participants who had
an RSI above 2 in each group (n = 2 in the control group, and n = 1 in the experimental group). This
means that the final sample was N =431 (n =214 in the control group and n =217 in the experimental
group). The sample consisted of 72.6% women, 26.7% men, while the rest of the participants chose
the other/rather would not say option. The mean age of the participants was 46.62 (SD = 12.73).

Results

Figure 3 shows the mean doublethink scores across experimental groups and time points. We
found no significant difference between the two groups on doublethink in the pretest (#428.78) = -
0.517, p = .605), while the correlation between doublethink scores in the pretest and the posttest was
r=.82(p<.001).

Figure 3

Doublethink score across experimental groups and time points with 95% confidence intervals - Study
2.2
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We first checked whether the two groups differed in how they evaluated the task. We found
significant differences on all three assessments but not in the expected direction - the task was
perceived as more difficult (#(428.97) = 2.163, p=.031; Mcontrol = 3.38, Mexp= 3.02), more tiresome
(1(428.57) = 2.882, p=.004; Mcontrol = 3.50, Mexp= 2.98) and more irritating (#413.56) = 3.316, p
<.001; Mcontrol = 2.74, Mexp= 2.18) in the control group relative to the experimental group.

To test our main hypothesis, we ran a two-way mixed ANOVA, with experimental
manipulation as the between-subjects factor and time point as the within-subjects factor. Contrary to
our expectations (H1), there was no significant interaction between the two factors - F(1, 429) =
0.145, p=.703, i.e. the manipulation did not reduce doublethink. Moreover, we found no main effect
of either the experimental manipulation (F(1, 429) = 0.431, p = .512) or of the time point (F(1, 429)
= 0.621, p=.431).

As arobustness check, and in line with the preregistration, we also reran all the analyses after
excluding outliers (using the same criteria as in Study 2.1; n=19) and those participants who managed
to reconcile more than three pairs of contradictory beliefs (n=87). Results remained largely the same,
with the exception of the time point factor being significant in these analyses (so that doublethink
was slightly lower in the posttest overall), while there was still no effect of experimental manipulation
or interaction. These analyses are available in Supplement S5: https://osf.io/8phqgz/ .

Finally, since neither of our two more subtle interventions had an effect, we devised an
intervention with direct feedback on inconsistency.

Study 2.3 - Forced cross-referencing of own inconsistent beliefs

Drawing from the logic of metacognitive interventions, (e.g. Saenz et al., 2019), in which
feedback on performance enhanced metacognitive skills (Flavell, 1979), i.e. helped people think
about their cognitive processes, beliefs and skills better, we provided participants with feedback on
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their own inconsistencies. It has been argued that one of the reasons why inconsistent beliefs are
adopted is because only a limited number of beliefs are accessible at any given moment
(Jovchelovitch & Priego-Hernandez, 2015; Sommer et al., 2022) and that directly making beliefs
accessible is one of the key ways to achieve consistency (Sommer et al., 2022). We thus expected
that making both beliefs accessible simultaneously would prompt the participants to cross-reference
the two beliefs and revise one.

Methods
Aims and hypotheses

We expected that doublethink would decrease in the experimental group, in which participants
were faced with the fact they endorsed inconsistent beliefs, relative to the control group (i.e., that
there would be an interaction between the experimental manipulation and time point). We again
preregistered the hypothesis, the design, the analyses, as well as the sampling plan -
https://aspredicted.org/BDD _CPC.

Design and experimental manipulation

We used the same experimental design as in the two previous studies. The participants were
again randomly assigned either to the control or to the experimental group, and all participants filled
out the doublethink scale both before and after the experimental manipulation.

In the experimental condition, after the pretest administration of the doublethink scale and the
buffer scale, participants were shown one of the randomly selected contradictory pairs from the
doublethink scale that they have previously agreed with. Alongside the items, they were shown a note
that the items, in their stated form, are contradictory and cannot be true at the same time, that their
agreement might indicate that their beliefs are inconsistent and that they should consider this before
moving on with the questionnaire. Then they again filled out the doublethink scale and the buffer
scale for the posttest, followed by the Dogmatism scale (see Materials section for details).

In the control condition, participants did not go through the experimental manipulation, and
just filled out the Dogmatism scale between the pretest and the posttest doublethink assessment.

Materials

Dogmatism. As an additional buffer scale, the participants filled out the 20-item Dogmatism
scale (e.g. “The things I believe in are so completely true, I could never doubt them.”; Altemeyer,
1996). The scale has 10 inversely coded items, and the participants indicated their agreement on a 9-
point scale (1 - completely disagree; 9 - completely agree).

Doublethink was measured as in previous studies, with B-RSES as the buffer scale between
two blocks, and we collected the same sociodemographic data, alongside socioeconomic status and
highest level of education.

Procedure

The survey was hosted on the SoSci Survey platform (Leiner, 2023) as before. The
participants first provided their informed consent, and then proceeded with the doublethink pretest,
with the B-RSES presented to them between the two blocks of doublethink items. They were then
randomly allocated to either the control or the experimental condition, and went through the
experimental manipulation. The control group filled out the Dogmatism scale instead of the
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experimental manipulation, followed by the posttest doublethink measure (with B-SRES as the buffer
between two doublethink item blocks again), while the experimental group filled it after the posttest
assessment of doublethink. Both groups filled out the sociodemographic questions at the end.

Sampling

We again based our sample size on an a priori power analysis, with a small to medium effect
size, and the power ranging from .80 to .90 (see preregistration for details -
https://aspredicted.org/BDD_CPC). A total of 297 Serbian participants completed the study in full
and passed both attention checks. The participants were recruited using Facebook and Twitter ads, so
the sample size was again slightly larger than planned. As per preregistration, we automatically
filtered out the participants who failed the attention checks (n = 19 for the first and n = 7 for the
second attention checks). In line with the preregistration, we checked for differences in the total time
spent on the questionnaire, and found no significant differences between the control and the
experimental group (#(289.88) =-1.259, p=.209; Mcontrol = 813.745, Mexp=856.170). As there were no
differences between the groups, we considered the sample as a whole, and excluded participants who
had an RSI above 2 in the whole sample (n = 5). Our final sample was N =292 (n = 145 in the control
group and n = 147 in the experimental group). The sample consisted of 45.9% women, 52.4% men,
while the rest of the participants chose the other/rather would not say option. The mean age of the
participants was 47.98 (SD = 13.97).

Results

Following our analytical strategy from the previous two studies, we first examined the
differences in doublethink across experimental groups and time points (Figure 4). We found no
significant difference between the two groups on doublethink in the pretest (#(289.94) =-0.113, p =
.910). The correlation between pretest and posttest doublethink scores was = .79 (p <.001).

Figure 4

Doublethink score across experimental groups and time points with 95% confidence intervals - Study

2.3
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Crucially, as a test of our hypothesis (H1), we ran a two-way mixed ANOVA, with
experimental manipulation as the between-subjects factor and time point as the within-subjects factor.
There was no significant interaction between the two factors - F(1, 290) < .001, p = .988, i.e. the
manipulation did not reduce doublethink. Moreover, we found no main effect of the experimental
manipulation (F(1, 290) = 0.013, p = .910), but there was a significant effect of time (F(1, 290) =
4.918, p = .027, partial n* = .017), with doublethink slightly decreasing between the two time points.

As a robustness check, and in line with the preregistration, we also reran all the analyses after
excluding participants detected as univariate outliers whose mean score on doublethink was more
than three times the median absolute deviation (3*MAD) away from the median score (Leys et al.,
2013). We performed the outlier analysis on the scores within each group (i.e. control and
experimental) and for the pretest and posttest scores separately. The results (available in Supplement
S5) remained the same.

Evaluation of contradictions and strategies to reconcile them

All three interventions were based on the assumption that contradictions will be evaluated in
the normative logic framework in which two inconsistent beliefs cannot be true at the same time. It
is, however, also possible that participants simply did not evaluate inconsistency negatively and
allowed their coexistence. Moreover, while those high on doublethink tend to agree with
contradictory beliefs, we do not know how they reason about these beliefs. This is why, to better
interpret the quantitative data, we decided to complement it with qualitative insights. In a series of
semi-structured interviews we directly assessed whether people perceive their contradictory beliefs
as such, how they evaluate these beliefs, whether they feel the need to explain their inconsistency and
the need to correct them.

If people do not see the need to correct their beliefs despite inconsistency, they might adopt
different strategies to reconcile them. Findings on inconsistent conspiratorial beliefs (Lukic¢ et al.,
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2019) suggest that, to deal with contradictions, people endorse a higher-order narrative that the
official version of events is not true, making inconsistent conspiratorial explanations equally
probable. Doublethink is however a more general propensity towards endorsement of contradictory
beliefs of very diverse content. Thus, previously documented strategies might not always apply and
novel ones might be observed.

Study 3 - Mapping spontaneous strategies for reconciliation of incompatible beliefs
Methods
Aims

In this study we conducted semi-structured interviews (similarly to Luki¢ et al., 2019) to
explore (1) how people act when faced with their own inconsistencies and (2) which strategies they
employ to reconcile their inconsistent beliefs.

Design and procedure

The participants took part in the study in two stages. In the first stage, they filled out the
doublethink scale (Petrovi¢ & Zezelj, 2021), alongside the B-RSES scale (Monteiro et al., 2022),
which was used as a buffer scale between the two blocks of doublethink items. Once they filled out
the scale, the participants could apply to take part in the second stage of the study, which occurred
approximately three weeks after the first. The second stage consisted of semi-structured interviews.
The participants were first asked if they remembered some of the items from the questionnaire and
asked if they noticed anything specific about the items. Then, the interviewer read out one of the
contradictory pairs from the scale that the participant previously agreed with. After each item, the
participants were asked if they recalled what they answered. Next, the interviewer read both of the
items from the pair again, and asked the participant if they noticed something about the pair. If they
pointed out the contradictory nature of the pair, they were asked to elaborate why they agreed with
both of the items, and how they understood their relationship. If they did not highlight the
contradictory nature of the pair on their own, the researcher pointed out that the items could be seen
as contradictory and then asked the same questions. The interview guide is available in Supplement
S6 on OSF: https://osf.io/8phqz/ . The interviews were recorded and then transcribed verbatim for
analysis, unless the participants declined to be recorded (n=3), in which case the researcher took
detailed notes of the conversation. Fully anonymized interview transcripts/notes are available on
OSF.

Participants

The participants were students of andragogy, pedagogy, and sociology (80% women, Mage =
22.33) who received course credits in exchange for participation. They were recruited from a larger
pool of students who filled out the doublethink scale, based on whether or not they were interested in
taking part in the interview. The participants were recruited until theoretical saturation was reached
i.e. until no new strategies for contradiction reconciliation were elicited. This is a guiding principle
of sampling in qualitative research, that entails sampling until no new information or themes emerge
in the data i.e. until the findings start to repeat themselves (e.g. Guest et al., 2006; Mason, 2010). This
way we ended up with a total of 15 semi-structured interviews which were all conducted by the same
interviewer.
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Analytic strategy and data coding

As the first step, the transcripts were analyzed to assess a. whether people acknowledged that
the items they agreed with were contradictory, and b. whether they were likely to reassess their
answers or they stood by their beliefs.

In the next step, we used qualitative content analysis (Elo & Kyngds, 2008) to identify and
categorize the strategies the participants employed to reconcile the contradictions. Qualitative content
analysis is a method of analyzing qualitative data that relies on classifying similar units of analysis
into thematic categories (Elo & Kyngés, 2008). Our unit of analysis was the participant’s answer to
a question or a follow-up from the researcher. We relied on inductive coding to develop the
categories. To come up with the coding scheme, we analyzed the data in several steps. Firstly, the
first author openly coded the data and proceeded to group segments from the open coding into
preliminary codes. The second author then went through the data and this preliminary coding scheme,
and suggested further grouping or refining the codes. In the next step, both authors simultaneously
went through the coding scheme and decided on its final form, which they then used to code the data
again. Each segment was coded exclusively, with a single strategy code. The coding was conducted
in MAXQDA version 24.3 (VERBI Software, 2021).

Results
Awareness of contradiction

On average, the participants endorsed three pairs of contradictory beliefs; there were no
participants who did not endorse at least one pair. When prompted by the interviewer, in 17 instances
the participants acknowledged that the pairs of statements they endorsed are in fact contradictory or
can be seen as such; only in three instances they did not acknowledge that. This would suggest that
participants were aware of contradictions. Even so the participants saw no problem in agreeing with
both contradictory statements simultaneously (i.e. the participants, after they established that the
statements are in fact contradictory, went on to explain why they endorsed both statements
simultaneously - see transcripts on OSF for details). There was only a single participant that indicated
that they would alter what they said previously due to the incompatibility of the statements (i.e. that
they actually endorse only one of the statements in the pair). The participants articulated one or more
strategies to explain why they accept the contradictory nature of the statements.

Strategies to reconcile incompatible beliefs

We identified two general strategies in the content analysis (Figure 5). One was to attribute
the endorsement of contradiction to the response format (e.g. for the “Absolute honesty is necessary
for a healthy relationship.” item - “If [ indicate a three on the scale, that means that some irrelevant
information can be kept from the partner, but not major things that are crucial for the relationship”
or for the item “You can never drink too much water” - “This depends on the extent of agreement,
we, of course, need a lot of water, but still not too much’). They focused specifically on the fact that
they had to give their answer on a scale and what meaning they attributed to the degree of agreement
with an item.

The second strategy relied on diluting/relativizing the explicit content of the items in certain
ways to allow for contradictions to coexist. Within this category, we observed four different sub-
strategies: (1) introducing additional logical conditions, (2) using biased examples, (3) diluting the
content chronologically and (4) interpreting statements as either prescriptive or descriptive.
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Figure 5

Strategies employed to explain contradictions

Additional logical conditions

7~ ™\
[ Contradiction as a consequence of response format ] Biased examples
L v
- ™\

Chronological dillution
Diluting the content of the claims L )

f Interpreting claims as either prescriptive or )
descriptive

. S

S

Regarding (1), participants imbued the items with additional conditions that were not a part
of the item’s explicit content (e.g. for the item pair “Some people are essentially irreparable” and
“Every single person is capable of growth and change” the participants said that “...even though
people have the capacity for change, some do not want to change, which makes them practically
irreparable’). Participants did not consider the items at face value, but rather gave them a more
complex meaning, which then allowed them to overcome the explicit contradiction in the items.

Similarly, for (2) the participants came up with examples where one claim in the pair holds
true, and then other examples where the other holds true (e.g. for the item pair “No matter how hard
they try, people cannot escape their genetics” and “Regardless of their genetic predispositions, people
forge their own destinies” a participant said “/ probably meant some segments and not generally. For
example some things like race... or something like that, that cannot be changed, but if someone has
a low socioeconomic status, they can overcome that”). While the items were formulated as general
beliefs, this strategy suggests that participants do not consider them as such, but find examples that
confirm both contradictory statements separately.

As for (3) chronological dilution, participants interpreted the claims to be true at different
points in time. For example, for the pair (a) A man is a wolf to his fellow men and (b) People always
lean and rely on each other, one participant said “...a man is a wolf to his fellow men when they first
meet, but afterwards we rely on each other”.

Finally, participants assigned the items in a pair (4) either a prescriptive or a descriptive status.
This entailed describing one belief as descriptive of how the world is, and the other of how it should
be, thus overcoming the contradiction (e.g. for the pair “Voting should be mandatory for everyone”
and “Some people should clearly not be allowed to vote.” one participant indicated that “since it’s
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not mandatory, some need to be prohibited to vote, but if it were mandatory, there would be no need
to prohibit certain people to vote”).

Frequency of employed strategies

A single participant did not rely on one strategy exclusively, but often used different strategies
for different or even the same pair of contradictory items (Figure 6). In general, the most frequently
used strategies were the use of additional logical conditions (coded in 13 instances across all
interviews) and the explanation of contradictions through response style (coded in 11 instances across
all interviews). Conversely, the chronological dilution strategies and the prescriptive/descriptive
strategy were the least frequent (each coded in 2 instances across all interviews).

Figure 6

Heatmap of frequency of coded strategies per interviews
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Discussion

Our results indicate that those who are prone to contradictory beliefs are both less successful
in spotting contradictions, and more prone to a superficial information processing style (reflected in
more intuitive thinking and less success in syllogistic reasoning). While we did find zero-order
correlations with the executive function of updating, when thinking style and the contradiction
spotting ability were taken into account, updating no longer contributed to the prediction of
doublethink. While the relations of doublethink to contradiction spotting ability and superficial
processing were replicated in a follow-up study, this time we found no zero-order correlations to the
executive function of shifting. This suggests that doublethink is a tendency that is not dominantly a
reflection of a general cognitive deficit, but rather of a less sensitivity to contradictions and a tendency
to rely on gut feelings in reasoning.

For those higher on doublethink, the belief system seems to be more permissive upon entry
since contradictions are not spotted, allowing beliefs to be indiscriminately adopted. However, within
the belief system, the beliefs are compartmentalized and rarely cross-referenced against each other
and subsequently, rarely updated, indicating a more rigid belief structure (Petrovi¢ & Zezelj, 2024).
This is in line with previous findings where the strongest (negative) thinking style correlate of
doublethink is actively open-minded thinking i.e. readiness to revise beliefs according to new
information (Petrovi¢ & Zezelj, 2023; 2024).

Correcting contradictory beliefs seems to be a hard task - none of the experimental
manipulations we tested, which were of different levels of subtlety, yielded any effects on
doublethink. Our last study potentially gives a clue as to why - all three of our interventions hinged
on the participants noticing contradictions, finding them problematic and consequently revising their
beliefs. However, it seems that people do not evaluate the simultaneous endorsement of
contradictions negatively. In alternative logic systems, such as paraconsistent logic, contradictions
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are not automatically dismissed and are sometimes even considered to be informative (Priest et al.,
2022). Similarly, the authors exploring cognitive polyphasia also see cognition as inseparable from
contradictions (Jovchelovitch, 2008) and inconsistencies a useful part of our social representations
instead of something needing correction (Jovchelovitch & Priego-Hernandez, 2015).

Our findings are in line with the proposition that an important final step in reasoning from
inconsistent premises is to resolve the inconsistency by providing explanations of it (Johnson-Laird
et al., 2004). Not only that, but these explanations of inconsistencies also make individuals less likely
to detect inconsistencies (Khemlani & Johnson-Laird, 2014). This is why our participants, when faced
with their inconsistent beliefs, instead of correcting contradictions, assume strategies that allow them
to bypass them in meaningful ways. This type of post-hoc rationalization of inconsistency might serve
as an adaptive process (Cushman, 2020) that can give insights for future belief revision, especially
given that complete consistency within the belief system seems highly unlikely (Sommer et al., 2022).

The most common strategy our participants resorted to is the generation of additional logical
conditions that are not an explicit part of the considered belief. In line with a Bayesian framework, in
order to preserve both contradictory beliefs, and overcome the inconsistency, participants generate
auxiliary hypotheses (i.e. additions or modifications of the considered beliefs) that then serve as
safeguards for those beliefs (Gershman, 2019) - this is considered a rational belief-updating
mechanism.

While we do not put any value judgment on endorsement of contradictory beliefs, this ease in
circumventing contradictions can potentially lead to problematic consequences, such as acceptance
of different standards being applied for different groups or posing irreconcilable expectations to
minority groups (e.g., Migrants are taking our jobs, and simultaneously are lazy and leeching off of
our social aid; or Jews are over assimilative and simultaneously are refusing to assimilate, as in
Levinson & Sanford, 1944). Such a highly compartmentalized mind has already been deemed typical
for an authoritarian personality (Altemeyer, 2008). This highlights the importance of submitting
doublethink to more empirical scrutiny in future research.

Limitations and future research

Different experimental manipulations did not reduce doublethink, probably due to the lack of
negative evaluation of endorsement of contradiction. Future interventions could focus on attaching
negative evaluations to it - for example, through highlighting the consequences of moral relativization
or double standards that could arise from doublethink. Additionally, as syllogistic reasoning was the
dominant correlate of doublethink in Study 1, interventions that tackle superficial information
processing (e.g. debiasing interventions (Isler & Yilmaz, 2023) or interventions directly correcting
errors in syllogistic reasoning) could be an avenue for future research.

Given the design of our studies, we focused on contradictory beliefs that have already been
formed. Future studies could apply a more process-oriented perspective, by exploring how
contradictory beliefs are formed and maintained via longitudinal designs.

In our last study, we faced people with their contradictory beliefs and asked them to elaborate
on how those two beliefs could be simultaneously true. The strategies they used to reconcile
inconsistencies, might not occur spontaneously. Future studies could thus ask people to elaborate on
their beliefs right after they answer how much they endorse them. Afterwards, their explanations for
contradictory claims can be examined to evaluate whether the same strategies for reconciliation of
beliefs are used without prompt. Future research could also draw from the fact that one strategy for
resolving contradictions that emerged was attributing inconsistency to the response format. It is true
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that we use a 4-point scale and then classify people as either agreeing or disagreeing with a claim
even though they might only partially agree with it. They, however, still have an option to be
consistent in their partial agreements. Even if we consider this a flaw in the measure, the measure
still repeatedly shows robust, meaningful relations to a range of convergent constructs. Researchers
could nevertheless consider using a binary format, albeit its potential problem with lower dispersion.
We find that mixed method studies like ours are useful precisely for complementing quantitative
ones, e.g. by demonstrating how participants perceive giving answers on standard psychological
scales.

Finally, researchers could also directly explore the hypothesized negative outcomes related to
doublethink in the intergroup domain, including whether endorsement of contradictory beliefs is
related to having inconsistent standards for different groups or irreconcilable expectations from, for
example, minority groups.

Conclusions

The results of five preregistered studies and a set of in-depth interviews suggest that
inconsistency within belief systems is neither as uncommon nor as undesirable as it is often assumed.
We found that people rarely correct contradictory beliefs, even when prompted to cross-reference
them. Instead, they employ various strategies to maintain these conflicting views. Potential negative
outcomes of doublethink (e.g. double standards), however, highlight the need for alternative strategies
to mitigate it.

137



Chapter 4 References

Altemeyer, B. (1996). The authoritarian specter. Harvard University Press.
Altemeyer, B. (2008). The authoritarians. Cherry Hill Publishing.

Alter, A. L., Oppenheimer, D. M., & Zemla, J. C. (2010). Missing the trees for the forest: A construal
level account of the illusion of explanatory depth. Journal of Personality and Social
Psychology, 99(3), 436—451. https://doi.org/10.1037/a0020218

Biddlestone, Mikey, Cichocka, Aleksandra, Zeielj, I., & Bilewicz, Michat. (2020). Conspiracy
theories and intergroup relations. In Michael Butter & P. Knight (Eds.), Routledge handbook
of conspiracy theories. Routledge.

Cushman, F. (2020). Rationalization is rational. Behavioral and Brain Sciences, 43, e28.
https://doi.org/10.1017/S0140525X19001730

Diamond, A. (2013). Executive functions. Annual Review of Psychology, 64, 135-168.
https://doi.org/10.1146/annurev-psych-113011-143750

Draheim, C., Hicks, K. L., & Engle, R. W. (2016). Combining reaction time and accuracy: The
relationship between working memory capacity and task switching as a case example.

Perspectives on Psychological Science, 11(1), 133-155.
https://doi.org/10.1177/1745691615596990

Elo, S., & Kyngds, H. (2008). The qualitative content analysis process. Journal of Advanced Nursing,
62(1), 107-115. https://doi.org/10.1111/j.1365-2648.2007.04569.x

Festinger, L. (1957). A theory of cognitive dissonance. (pp. X1, 291). Stanford University Press.

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive—
developmental inquiry. American Psychologist, 34(10), 906-911.
https://doi.org/10.1037/0003-066X.34.10.906

Fonseca, R., Blascovich, J., & Garcia-Marques, T. (2014). Challenge and threat motivation: Effects
on superficial and elaborative information processing. Frontiers in Psychology, 3.
https://doi.org/10.3389/fpsye.2014.01170

Friedman, N. P., & Miyake, A. (2017). Unity and diversity of executive functions: Individual
differences as a window on cognitive structure. Cortex, 86, 186-204.
https://doi.org/10.1016/j.cortex.2016.04.023

Friedman, N. P., Miyake, A., Young, S. E., DeFries, J. C., Corley, R. P., & Hewitt, J. K. (2008).
Individual differences in executive functions are almost entirely genetic in origin. Journal of
Experimental Psychology: General, 137(2), 201-225. https://doi.org/10.1037/0096-
3445.137.2.201

Galinsky, A. D., Moskowitz, G. B., & Skurnik, 1. (2000). Counterfactuals as self-generated primes:
The effect of prior counterfactual activation on person perception judgments. Social
Cognition, 18(3), 252-280. https://doi.org/10.1521/s0c0.2000.18.3.252

138


https://doi.org/10.1037/a0020218
https://doi.org/10.1037/a0020218
https://doi.org/10.1017/S0140525X19001730
https://doi.org/10.1017/S0140525X19001730
https://doi.org/10.1017/S0140525X19001730
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1177/1745691615596990
https://doi.org/10.1177/1745691615596990
https://doi.org/10.1177/1745691615596990
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1037/0003-066X.34.10.906
https://doi.org/10.1037/0003-066X.34.10.906
https://doi.org/10.1037/0003-066X.34.10.906
https://doi.org/10.3389/fpsyg.2014.01170
https://doi.org/10.3389/fpsyg.2014.01170
https://doi.org/10.3389/fpsyg.2014.01170
https://doi.org/10.1016/j.cortex.2016.04.023
https://doi.org/10.1016/j.cortex.2016.04.023
https://doi.org/10.1016/j.cortex.2016.04.023
https://doi.org/10.1037/0096-3445.137.2.201
https://doi.org/10.1037/0096-3445.137.2.201
https://doi.org/10.1037/0096-3445.137.2.201
https://doi.org/10.1521/soco.2000.18.3.252
https://doi.org/10.1521/soco.2000.18.3.252

Gershman, S. J. (2019). How to never be wrong. Psychonomic Bulletin & Review, 26(1), 13-28.
https://doi.org/10.3758/s13423-018-1488-8

Guest, G., Bunce, A., & Johnson, L. (2006). How many interviews are enough?: An experiment with
data saturation and variability. Field Methods, 18(1), 59-82.
https://doi.org/10.1177/1525822X05279903

Heider, F. (1946). Attitudes and Cognitive Organization. The Journal of Psychology, 21(1), 107-112.
https://doi.org/10.1080/00223980.1946.9917275

Hirt, E. R., Kardes, F. R., & Markman, K. D. (2004). Activating a mental simulation mind-set through
generation of alternatives: Implications for debiasing in related and unrelated domains.
Journal of Experimental Social Psychology, 40(3), 374-383.
https://doi.org/10.1016/].jesp.2003.07.009

Hughes, M. M., Linck, J. A., Bowles, A. R., Koeth, J. T., & Bunting, M. F. (2014). Alternatives to
switch-cost scoring in the task-switching paradigm: Their reliability and increased validity.
Behavior Research Methods, 46(3), 702—721. https://doi.org/10.3758/s13428-013-0411-5

Imhoff, R., Dieterle, L., & Lamberty, P. (2021). Resolving the Puzzle of Conspiracy Worldview and
Political Activism: Belief in Secret Plots Decreases Normative but Increases Nonnormative

Political Engagement. Social Psychological and Personality Science, 12(1), 71-79.
https://doi.org/10.1177/1948550619896491

Isler, O., & Yilmaz, O. (2023). How to activate intuitive and reflective thinking in behavior research?
A comprehensive examination of experimental techniques. Behavior Research Methods,
55(7), 3679-3698. https://doi.org/10.3758/s13428-022-01984-4

Johnson-Laird, P. N., Girotto, V., & Legrenzi, P. (2004). Reasoning From Inconsistency to
Consistency. Psychological Review, 111(3), 640-661. https://doi.org/10.1037/0033-
295X.111.3.640

Joki¢, B., Puri¢, D., & Knezevi¢, G. (2022). REI-8: Development of a very brief version of rational-
experiential inventory using ant colony optimization procedure. Book of Abstracts, 62—63.

Jovchelovitch, S. (2008). The Rehabilitation of Common Sense: Social Representations, Science and
Cognitive Polyphasia. Journal for the Theory of Social Behaviour, 38(4), 431-448.
https://doi.org/10.1111/].1468-5914.2008.00378.x

Jovchelovitch, S., & Priego-Hernandez, J. (2015). Cognitive polyphasia, knowledge encounters and
public spheres. In G. Sammut, E. Andreouli, G. Gaskell, & J. Valsiner (Eds.), The Cambridge
Handbook of Social Representations (pp. 163—178). Cambridge University Press.
https://doi.org/10.1017/CBO9781107323650.014

Khemlani, S. S., & Johnson-Laird, P. N. (2012). Hidden conflicts: Explanations make inconsistencies
harder to detect. Acta Psychologica, 139(3), 486—491.
https://doi.org/10.1016/].actpsy.2012.01.010

Knezevié, G., Petrovi¢, M., Ninkovi¢, M., Zupan, Z., Puri¢, D., Luki¢, P., Zivanovié, M., Teovanovié,
P., Stankovié, S., & Zezelj, 1. (2024). Lifetime prevalence of questionable health behaviors
and their psychological roots: A preregistered nationally representative survey.
https://doi.org/10.31234/osf.10/zf4q7

139


https://doi.org/10.3758/s13423-018-1488-8
https://doi.org/10.3758/s13423-018-1488-8
https://doi.org/10.3758/s13423-018-1488-8
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1080/00223980.1946.9917275
https://doi.org/10.1080/00223980.1946.9917275
https://doi.org/10.1080/00223980.1946.9917275
https://doi.org/10.1016/j.jesp.2003.07.009
https://doi.org/10.1016/j.jesp.2003.07.009
https://doi.org/10.1016/j.jesp.2003.07.009
https://doi.org/10.3758/s13428-013-0411-5
https://doi.org/10.3758/s13428-013-0411-5
https://doi.org/10.1177/1948550619896491
https://doi.org/10.1177/1948550619896491
https://doi.org/10.1177/1948550619896491
https://doi.org/10.3758/s13428-022-01984-4
https://doi.org/10.3758/s13428-022-01984-4
https://doi.org/10.1037/0033-295X.111.3.640
https://doi.org/10.1037/0033-295X.111.3.640
https://doi.org/10.1037/0033-295X.111.3.640
https://doi.org/10.1111/j.1468-5914.2008.00378.x
https://doi.org/10.1111/j.1468-5914.2008.00378.x
https://doi.org/10.1111/j.1468-5914.2008.00378.x
https://doi.org/10.1017/CBO9781107323650.014
https://doi.org/10.1017/CBO9781107323650.014
https://doi.org/10.1017/CBO9781107323650.014
https://doi.org/10.1016/j.actpsy.2012.01.010
https://doi.org/10.1016/j.actpsy.2012.01.010
https://doi.org/10.1016/j.actpsy.2012.01.010
https://doi.org/10.31234/osf.io/zf4q7
https://doi.org/10.31234/osf.io/zf4q7
https://doi.org/10.31234/osf.io/zf4q7

Lazarevié, L. B., Knezevié, G., Puri¢, D., Teovanovié, P., Petrovi¢, M. B., Ninkovié, M., Zivanovié¢,
M., Stankovi¢, S., Brankovi¢, M., Luki¢, P., Opaci¢, G., & Zeielj, I. (2023). Tracking
variations in daily questionable health behaviors and their psychological roots: A
preregistered  experience sampling study. Scientific = Reports, 13(1), 14058.
https://doi.org/10.1038/s41598-023-41243-w

Leiner, D. J. (2019). Too Fast, too Straight, too Weird: Non-Reactive Indicators for Meaningless Data
in  Internet  Surveys.  Survey  Research  Methods, 13(3), Article 3.
https://doi.org/10.18148/srm/2019.v1313.7403

Leiner, D. J. (2023). SoSci Survey (Version 3.4.22) [Computer software]. https://www.soscisurvey.de

Levinson, D. J., & Sanford, R. N. (1944). A Scale for the Measurement of Anti-Semitism. The Journal
of Psychology, 17(2), 339-370. https://doi.org/10.1080/00223980.1944.9917200

Leys, C., Klein, O., Dominicy, Y., & Ley, C. (2018). Detecting multivariate outliers: Use a robust
variant of the Mahalanobis distance. Journal of Experimental Social Psychology, 74, 150—
156. https://doi.org/10.1016/].jesp.2017.09.011

Lukié, P., Zeielj, I., & Stankovi¢, B. (2019). How (ir)rational is it to believe in contradictory
conspiracy  theories?  Europe’s  Journal  of  Psychology, 15(1), 94-107.
https://doi.org/10.5964/ejop.v15i1.1690

Mason, M. (2010). Sample Size and Saturation in PhD Studies Using Qualitative Interviews. Forum
Qualitative Sozialforschung / Forum: Qualitative Social Research, 11(3), Article 3.
https://doi.org/10.17169/fqs-11.3.1428

Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D. (2000).
The Unity and Diversity of Executive Functions and Their Contributions to Complex “Frontal
Lobe” Tasks: A Latent Variable Analysis. Cognitive Psychology, 41(1), 49-100.
https://doi.org/10.1006/cogp.1999.0734

Monteiro, R. P., Coelho, G. L. D. H., Hanel, P. H. P., De Medeiros, E. D., & Da Silva, P. D. G.
(2022). The Efficient Assessment of Self-Esteem: Proposing the Brief Rosenberg Self-Esteem
Scale. Applied Research in Quality of Life, 17(2), 931-947. https://doi.org/10.1007/s11482-
021-09936-4

Petrovi¢, M. B., & ZeZelj, 1. (2021). Thinking Inconsistently: Development and Validation of an
Instrument for Assessing Proneness to Doublethink. European Journal of Psychological
Assessment, 1015-5759/a000645. https://doi.org/10.1027/1015-5759/a000645

Petrovi¢, M. B., & Zezelj, 1. (2024). Exploring the Mechanisms that Allow Incompatible Beliefs to
Coexist in the Cognitive System. Psychological Reports, 00332941241280870.
https://doi.org/10.1177/00332941241280870

Petrovi¢, M., & Zeielj, I. (2023). Both a bioweapon and a hoax: The curious case of contradictory
conspiracy theories about COVID-19. Thinking <& Reasoning, 29(4), 456-487.
https://doi.org/10.1080/13546783.2022.2088618

Pacini, R., & Epstein, S. (1999). The relation of rational and experiential information processing
styles to personality, basic beliefs, and the ratio-bias phenomenon. Journal of Personality and
Social Psychology, 76(6), 972—-987. https://doi.org/10.1037/0022-3514.76.6.972

140


https://doi.org/10.1038/s41598-023-41243-w
https://doi.org/10.1038/s41598-023-41243-w
https://doi.org/10.1038/s41598-023-41243-w
https://doi.org/10.18148/srm/2019.v13i3.7403
https://doi.org/10.18148/srm/2019.v13i3.7403
https://doi.org/10.18148/srm/2019.v13i3.7403
https://www.soscisurvey.de/
https://www.soscisurvey.de/
https://doi.org/10.1080/00223980.1944.9917200
https://doi.org/10.1080/00223980.1944.9917200
https://doi.org/10.1016/j.jesp.2017.09.011
https://doi.org/10.1016/j.jesp.2017.09.011
https://doi.org/10.5964/ejop.v15i1.1690
https://doi.org/10.5964/ejop.v15i1.1690
https://doi.org/10.5964/ejop.v15i1.1690
https://doi.org/10.17169/fqs-11.3.1428
https://doi.org/10.17169/fqs-11.3.1428
https://doi.org/10.17169/fqs-11.3.1428
https://doi.org/10.1006/cogp.1999.0734
https://doi.org/10.1006/cogp.1999.0734
https://doi.org/10.1006/cogp.1999.0734
https://doi.org/10.1007/s11482-021-09936-4
https://doi.org/10.1007/s11482-021-09936-4
https://doi.org/10.1007/s11482-021-09936-4
https://doi.org/10.1027/1015-5759/a000645
https://doi.org/10.1027/1015-5759/a000645
https://doi.org/10.1177/00332941241280870
https://doi.org/10.1177/00332941241280870
https://doi.org/10.1177/00332941241280870
https://doi.org/10.1080/13546783.2022.2088618
https://doi.org/10.1080/13546783.2022.2088618
https://doi.org/10.1080/13546783.2022.2088618
https://doi.org/10.1037/0022-3514.76.6.972
https://doi.org/10.1037/0022-3514.76.6.972

Pfeifer, N., & Kleiter, G. D. (2005). Coherence and Nonmonotonicity in Human Reasoning. Synthese,
146(1),93-109. https://doi.org/10.1007/s11229-005-9073-x

Puri¢, D. B. (2014). Odnos egzekutivnih funkcija i crta licnosti [University of Belgrade, Faculty of
Philosophy]. https:/nardus.mpn.gov.rs/handle/123456789/3328

Priest, G., Tanaka, K., & Weber, Z. (2018). Paraconsistent Logic. In E. N. Zalta (Ed.), The Stanford
Encyclopedia of Philosophy (Summer 2018). Metaphysics Research Lab, Stanford
University. https://plato.stanford.edu/archives/sum2018/entries/logic-paraconsistent/

R Core Team (2021). R: A language and environment for statistical computing [Computer

software]. https://www.R-project.org/

Rose, J. M., Ganbold, O., Rose, A. M., Thibodeau, J. C., & Rotaru, K. (2024). Overcoming resistance
to belief revision and correction of misinformation beliefs: Psychophysiological and

behavioral effects of a counterfactual mindset. Scientific Reports, 14(1), 12493.
https://doi.org/10.1038/s41598-024-63230-5

Rozenblit, L., & Keil, F. (2002). The misunderstood limits of folk science: An illusion of explanatory
depth. Cognitive Science, 26(5), 521-562. https://doi.org/10.1207/s15516709c0g2605 1

Saenz, G. D., Geraci, L., & Tirso, R. (2019). Improving metacognition: A comparison of
interventions. Applied Cognitive Psychology, 33(5), 918-929.
https://doi.org/10.1002/acp.3556

Schwind, N., Konieczny, S., & Pérez, R. P. (2022). On Paraconsistent Belief Revision in LP.
Proceedings of the AAAI Conference on Artificial Intelligence, 36(5), Article 5.
https://doi.org/10.1609/aaai.v36i5.20532

Simon, D., & Holyoak, K. J. (2002). Structural Dynamics of Cognition: From Consistency Theories
to Constraint Satisfaction. Personality and Social Psychology Review, 6(4), 283-294.
https://doi.org/10.1207/S15327957PSPR0604_03

Sommer, J., Musolino, J., & Hemmer, P. (2023). A hobgoblin of large minds: Troubles with
consistency in belief. WIREs Cognitive Science, 14(4), e1639.
https://doi.org/10.1002/wcs.1639

Tam, K.-P., & Chan, H.-W. (2023). Conspiracy theories and climate change: A systematic review.
Journal of Environmental Psychology, 91, 102129.
https://doi.org/10.1016/].jenvp.2023.102129

Taschner, N. P., Orsi, C., Almeida, P., & Pilati, R. (2022). The impact of personal pseudoscientific
beliefs in the pursuit for non-evidence-based health care. Journal of Evidence-Based
Healthcare, 3, €3516. https://doi.org/10.17267/2675-021Xevidence.2021.e3516

Teovanovi¢, P., Knezevi¢, G., & Stankov, L. (2015). Individual differences in cognitive biases:
Evidence against one-factor theory of rationality. [Intelligence, 50, 75-86.
https://doi.org/10.1016/].intell.2015.02.008

Thagard, P. (2007). Coherence, truth, and the development of scientific knowledge. Philosophy of
Science, 74(1), 28—47. https://doi.org/10.1086/520941

141


https://doi.org/10.1007/s11229-005-9073-x
https://doi.org/10.1007/s11229-005-9073-x
https://nardus.mpn.gov.rs/handle/123456789/3328
https://nardus.mpn.gov.rs/handle/123456789/3328
https://plato.stanford.edu/archives/sum2018/entries/logic-paraconsistent/
https://plato.stanford.edu/archives/sum2018/entries/logic-paraconsistent/
https://www.r-project.org/
https://doi.org/10.1038/s41598-024-63230-5
https://doi.org/10.1038/s41598-024-63230-5
https://doi.org/10.1038/s41598-024-63230-5
https://doi.org/10.1207/s15516709cog2605_1
https://doi.org/10.1207/s15516709cog2605_1
https://doi.org/10.1002/acp.3556
https://doi.org/10.1002/acp.3556
https://doi.org/10.1002/acp.3556
https://doi.org/10.1609/aaai.v36i5.20532
https://doi.org/10.1609/aaai.v36i5.20532
https://doi.org/10.1609/aaai.v36i5.20532
https://doi.org/10.1207/S15327957PSPR0604_03
https://doi.org/10.1207/S15327957PSPR0604_03
https://doi.org/10.1207/S15327957PSPR0604_03
https://doi.org/10.1002/wcs.1639
https://doi.org/10.1002/wcs.1639
https://doi.org/10.1002/wcs.1639
https://doi.org/10.1016/j.jenvp.2023.102129
https://doi.org/10.1016/j.jenvp.2023.102129
https://doi.org/10.1016/j.jenvp.2023.102129
https://doi.org/10.17267/2675-021Xevidence.2021.e3516
https://doi.org/10.17267/2675-021Xevidence.2021.e3516
https://doi.org/10.1016/j.intell.2015.02.008
https://doi.org/10.1016/j.intell.2015.02.008
https://doi.org/10.1016/j.intell.2015.02.008
https://doi.org/10.1086/520941
https://doi.org/10.1086/520941

Trope, Y., & Liberman, N. (2010). Construal-level theory of psychological distance. Psychological
Review, 117(2), 440—463. https://doi.org/10.1037/a0018963

VERBI Software. (2021). MAXQODA 2022 [Computer software]. maxgda.com

Wilhelm, O., Hildebrandt, A. H., & Oberauer, K. (2013). What is working memory capacity, and
how can we measure it? Frontiers in Psychology, 4.
https://doi.org/10.3389/fpsyg.2013.00433

142


https://doi.org/10.1037/a0018963
https://doi.org/10.1037/a0018963
https://doi.org/maxqda.com
https://doi.org/maxqda.com
https://doi.org/10.3389/fpsyg.2013.00433
https://doi.org/10.3389/fpsyg.2013.00433
https://doi.org/10.3389/fpsyg.2013.00433

Chapter 4 - Supplementary information

Supplement S1

Ad (in original formatting, in Serbian)

Na sta pomislite kada
cujete rec
"kqfu"?

POMISLITE NA MIR, POMISLITE NA PRIJATELJE, A
OD SADA - POMISLITEI NA Rosario !

Rosario kafa je potpuno novi brend na trzistu koji Vam donosi
organsku kafu bez ikakvih aditiva. Nasa juznoamericka kafa se
pravi sa puno ljubavi i paZnje, a sastoji se od stoprocentnog
zrna Arabike. Rosario se ponosi time $to je deo programa za
eticko uzgajanje kafe, zbog ¢ega pet posto naseg prihoda ide
direktno farmerima na plantazama kafe u severenoj Indiji, gde
se sva nasa zrna uzgajaju i prikupljaju. Zrna Arabike koja
prikupljamo se beru ruéno, sa puno ekspertize, a nasa kafa se
pravi u tri razliéita ukusa: intenzivni, voéni i balansirani. Svaki
od ovih ukusa prolazi kroz dug proces usavr$avanja, a tim nasih
nauénika svakodnevno radi na unapredivanju formule i
dodavanju specijalnih dodataka za poboljsanje aromatiénosti
ukusa. To je ono $to nas izdvaja od drugih brendova dostupnih
na triistu. Zbog toga je Rosario brend sa dugom tradicijom, koji
¢ak deset posto svojih prihoda daje direktno farmerima Sirom
severne Indije. Rosario kafa se ponosi specijalnom
tehnologijom koju smo razvili za prikupljanje zrna, ¢&ime
smanjujemo napor radnika, jer zrna ne moraju da prikupljaju
ruéno.

Rosario kafa je sada dostupna u kafi¢ima i prodavnicama Sirom '
Srbije. Proverite zasto smo progladeni za najinovativniji brend
vec danas! ’

: ROSARIO, o
VASASOLJICAINSPIRACIJE
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Translation (English)
Rosario

What do you think about when you hear the word “coffee”? You think about peace, you think about
friends, and from now on you will also think - Rosario!

Rosario coffee is a completely new brand on the market that brings you organic coffee without any
additives. Our South American coffee is made with a lot of love and attention, and its made from
100% Arabica beans. Rosario is proud to be a part of the ethical cultivation of coffee programme,
which is why five percent of our income goes directly to the farmers on Indian coffee plantations,
where all our coffee beans are cultivated and sourced from. The Arabica beans we use are gathered
by hand, with a lot of expertise, and our coffee comes in three flavor profiles: intense, fruity and
balanced. Each of these flavors goes through a long perfecting process, and a team of our scientists
works daily on improving the formula and adding special ingredients to increase the flavourness of
our coffee. This is what sets us apart from other brands available on the market. This is why Rosario
is a brand with a longstanding tradition, that donates even ten percent of its income directly to farmers
all across northern India. Rosario coffee prides itself on the special technology of gathering coffee
beans that we developed, making it possible for coffee beans not to be gathered by hand.

Rosario coffee is now available in coffee shops and supermarkets across Serbia. See for yourself why
we were named the most innovative brand on the market today!

Rosario, your cup of inspiration!

Note. Contradiction pairs are labeled with the same color.
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Supplement S2

To account for skewed data, we normalized variables (using rank-based Rankit transformation;
Solomon & Sawilovsky, 2009) that had an absolute value of Sk and Ku over .50 and then reran our
analyses with the new variables. All of the variables were normalised.

Table S2.1
Correlations between variables after normalization
Variable 1 2 3 4 5
1. Doublethink (0-11) 0.66
2. N-back/updating (0-1) -.16* /

3. Sensitivity to contradiction

- 21%* 14* /
(0-5)
4. Rational thinking style (1-5) -0.02 -0.02 0.11 0.72
5. Experiential thinking style e+ 0.07 011 0.03 0.79
(1-5)
6. Syllogistic reasoning (0-4) - 35 30%H* 19%* 4% -20%* 0.71

Note. The diagonal shows reliabilities (alpha for all except doublethink, where GLB is shown (see Petrovi¢
& Zezelj, 2022 for details)
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Table S2.2

Regression results using doublethink as the criterion with normalized variables

Predictor

Step 1

Sensitivity to
inconsistency
N-back/updating

Step 2

Sensitivity to
inconsistency
N-back/updating
Rational thinking
style
Experiential
thinking style
Syllogistic
reasoning

b

-0.15%*

-0.13*

-0.11*

-0.05
0.04

0.08

20,3455

beta

-0.19

-0.13

-0.14

-0.05
0.04

0.08

-0.3

Beta 95% CI
[LL, UL]

[-0.31, -0.06]

[-0.26, -0.01]

[-0.26, -0.01]

[-0.17, 0.08]
[-0.08, 0.16]

[-0.04, 0.20]

[-0.43, -0.17]

Fit Difference

R? =.060**

R? =.152*%* AR? = .093%%*

Note. A significant b-weight indicates the beta-weight is also significant. b represents unstandardized
regression weights. beta indicates the standardized regression weights. LL and UL indicate the lower and

upper limits of a confidence interval, respectively.

* indicates p < .05, ** indicates p < .01, *** indicates p <.001
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Supplement S3

To account for skewed data, we normalized variables (using rank-based Rankit transformation;
Solomon & Sawilovsky, 2009) that had an absolute value of Sk and Ku over .50 (shifting, sensitivity
to contradiction and syllogistic reasoning) and then reran our analyses with the new variables.

Table S3.1

Correlations between variables after normalization

Variable 1 2 3 4 5
1. Doublethink (0-11) 0.76
2. Shifting -0.02 0.65
3. Sensitivity to contradiction -21%*** - ]16%** /
(0-5)
4. Rational thinking style (1- 0.02 -0.01 0.07 0.75
5)
5. Experiential thinking style ~ .15%* 0 -0.07 0.08 0.76
(1-5)
6. Syllogistic reasoning (0-4) -.43*** - 13* WA -.13%* 0.72

Note. The diagonal shows reliabilities (alpha for all except doublethink, where GLB is shown (see Petrovi¢

& Zezelj, 2022 for details)
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Table S2.2

Regression results using doublethink as the criterion with normalized variables

Predictor

Step 1
Sensitivity to
inconsistency
Shifting

Step 2
Sensitivity to
inconsistency
Shifting

Rational thinking

style
Experiential
thinking style
Syllogistic
reasoning

b

-0.55%%*

-0.13

-0.26

-0.22
0.37*

0.2

-1.20%**

beta

-0.22

-0.06

-0.09
0.12

0.08

-0.43

beta
95% CI

[LL, UL]

[-0.33,-0.11]

[-0.17, 0.05]

[-0.20, 0.00]

[-0.19,0.01]
[0.02, 0.22]

[-0.02, 0.18]

[-0.54, -0.33]

Fit Difference
R? = .040%*
R? = 212%% AR? = 172%*

Note. A significant b-weight indicates the beta-weight is also significant. b represents
unstandardized regression weights. beta indicates the standardized regression weights. LL and UL
indicate the lower and upper limits of a confidence interval, respectively.

* indicates p < .05, ** indicates p < .01, *** indicates p <.001
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Supplement S4

Study 2.1
Control group

Original (Serbian)

Kljunar ili ¢udnovati kljunar kako ga nekad zovu je mali, stidljivi sisar iz predela Australije 1
Tasmanije. Kljunari su slatkovodne Zivotinje, koje zive u rukavcima reka obraslih drve¢em. Dlaka
mu je tamnosmeda po ledima, dok je na trbuhu svetlija. Na glavi s kratkim i neistaknutim vratom ima
Sirok, pljosnat, mekan i savitljiv kljun poput patke, kojim hvata si¢usne elektricne titraje koje odasilje
njihov plen. Usi su mu bez usnih skoljki i moze da ih zatvori. Kljunari imaju mesnati jezik pokriven
roznatim zubic¢ima, koji potpuno ispunjava njihovu usnu Supljinu. I muzjaci i Zenke kljunara su rodeni
sa roznatim ostrugama na Sapama, ali samo muzjaci imaju otrov u njima. Njegova funkcija je da unisti
bakterije 1 viruse, ali kljunari mnogo vise koriste svoj otrov za odbranu. Dok roni, kljunar drzi
zatvorene oci, usi i nozdrve, a oslanja se jedino na svoj vrlo osetljiv kljun, pomoc¢u kojeg nalazi hranu.
Hranu trazi u mulju dok roni, a hrani se malim vodenim Zzivotinjama, kao $to su puzevi, Skoljke,
slatkovodni rakovi i larve crva. Hranu koju ulovi, skladi$ti u malim kesama koje se nalaze iza kljuna
i jede tek kada se vrati na povrSinu. Visak hranljivih materija cuva u repu u obliku masti.

Translation (English)

Platypus or the wondrous platypus as it is sometimes referred to is a small, shy mammal from the
regions of Australia and Tasmania. The platypuses are freshwater animals that live in river
distributaries that are covered with trees. Its hair is dark brown on its back, and lighter on its belly.
On its head with a short and unpointed neck, the platypus has a wide, flat, soft and flexible duck-like
beak, used for catching tiny electrical vibrations that are sent by its prey. Its ears have no auricles and
they can be closed. Platypuses have a meaty tongue covered in horny teeth that completely cover its
oral cavity. Both male and female platypuses are born with horny spikes on their feet, but only the
male ones have poison in them. Its main purpose is to destroy bacteria and viruses, but platypuses
use it for defense more often. While they dive, the platypuses keep their eyes, ears and nostrils closed,
and they rely solely on their sensitive beak, which they use to find food. It looks for food in the mud
while it dives, and it feeds on small aquatic animals, such as snails, seashells, freshwater crabs and
maggot larvae. The platypus keeps the food that it catches in small bags under its beak, and eats them
only when it resurfaces from the water. Excess nutrients are kept in the tail in the form of fats.

Experimental group
Note. Pairs of contradictions are highlighted with the same color.

Practice block

Original (Serbian)

Meduze su uglavnom slobodno plivajuée Zivotinje, sa telom u obliku zvona i dugackim pipcima. One
su zivotinje kod kojih se prvi put javlja nervni sistem, naravno, u najprostijem obliku — tzv. mreZast
nervni sistem. Telo meduze ima samo dva sloja ¢elija, izmedu kojih se nalazi Zelatinozna masa, koja
ih povezuje. Neke vrste meduza su vezane za morsko dno 1 nepokretne, a njihovi najblizi srodnici su
morski krastavci, koji su prve Zivotinje sa nervnim sistemom. Kod slobodno plivaju¢ih meduza se u
treCem sloju telesnih Celija nalaze miSi¢na vlakna, koja izazivaju skupljanje i1 Sirenje tela 1 koja
omogucavaju meduzi da neumorno pliva i lebdi u vodi.

Translation (English)
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Jellyfish are mainly free-swimming animals, with a bell shaped body and long tentacles. They are the
first animals with a nervous system, which is in its most rudimentary form - the so-called nerve net
system. The body of the jellyfish has only two layers of cells, between which there’s a gelatinous
mass that ties them. Some types of jellyfish are tied to the riverbed and immovable, and their closest
relatives are sea cucumbers, which are the first animals with a nervous system. Free-swimming
jellyfish’s third layer of cells contains muscle fibers that cause contraction and expansion of its body
and allows for tireless swimming and floating in the water.

Main experimental block

Original (Serbian)

Kljunar ili ¢udnovati kljunar kako ga nekad zovu je mali, stidljivi sisar iz predela Australije i
Tasmanije. Kljunari su isklju¢ivo slatkovodne zivotinje, koje zZive u rukavcima reka obraslih
drve¢em. Na glavi s kratkim vratom ima $irok pljosnat, krut i nesavitljiv kljun poput patke, koji hvata
sicuSne elektricne titraje koje odasilje njegov plen. USi su mu bez u$nih skoljki 1 ne moze da ih
zatvori, a kljunarima zubi potpuno ispunjavaju usnu Supljinu. I muzjaci i Zenke kljunara su rodeni sa
roZnatim ostrugama na Sapama, ali samo muZzjaci imaju otrov. Njegova funkcija je da unisti bakterije
i viruse, ali kljunari mnogo vise koriste svoj otrov za odbranu. Dok roni i lovi u moru, kljunar drzi
zatvorene o€i 1 nozdrve, 1 oslanja se na svoj sluh, zatvarajuéi 1 otvarajuci svoje usi radi preciznosti
osluskivanja. Uz to, u pronalasku hrane mu pomaze i vrlo mekan i savitljiv kljun, a hrani se malim
vodenim zivotinjama. Hranu koju ulovi, skladisti u kesama koje se nalaze iza kljuna i jede tek kada
se vrati na povrsinu. Kako nema zube, u kljunu ima roznate tvorevine koje mu sluze kao sito i kojima
stiskaju¢i kljun mrvi hranu, dok zenke koriste svoj otrov da bi usitnile plen.

Translation (English)

The platypus, or the wondrous platypus as it is sometimes referred to is a small, shy mammal from
the regions of Australia and Tasmania. The platypuses are exclusively freshwater animals that live in
river distributaries that are covered with trees. On its head with a short and unpointed neck, the
platypus has a stiff and inflexible duck-like beak, used for catching tiny electrical vibrations that are
sent by its prey. Its ears have no auricles and they cannot be closed, and the platypus’ oral cavity is
completely filled with teeth. Both male and female platypuses are born with horny spikes on their
feet, but only the male ones have poison in them. Its main purpose is to destroy bacteria and viruses,
but platypuses use it for defense more often. While they are diving and hunting in the sea, the
platypuses keep their eyes and nostrils closed, and they rely solely on their hearing, closing and
opening their ears, which helps with listening precision. Additionally, in the search for food, it also
relies on its very soft and flexible beak, and it feeds on small aquatic animals. The platypus keeps the
food that it catches in small bags under its beak, and eats them only when it resurfaces from the water.
As it has no teeth, it uses the horny formations in its beak to sift and crush food, while the females
use their poison to shred their prey.

Study 2.2
Pilot study materials
Pair 1

Original (Serbian)
1. Sve se deSava sa razlogom.
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2. Zivot je samo skup dogadaja koji se deSavaju nasumiéno, bez stvarne svrhe.

Translation (English)
1. Everything happens for a reason
2. Life is just a series of random events, happening without any real purpose.

Pair 2

Original (Serbian)
1. Svaki pojedinac ima slobodnu volju i sposobnost da upravlja svojom sudbinom.
2. Nasi zivoti su unapred predodredeni i potpuno kontrolisani sudbinom.

Translation (English)
1. Every individual has free will and the ability to steer its destiny.
2. Our lives are predetermined and completely controlled by fate.

Pair 3
Original (Serbian)
1. Pravi partner te prihvata onakvog kakav si, bez zelje da te menja.
2. Svaka veza mora da bude zasnovana na zajednickom rastu, promeni 1 prilagodavanju drugoj
osobi.

Translation (English)
1. A real partner accepts you the way that you are, without any desire to change you.
2. Every relationship should be built upon shared growth, change and adaptation to the other
person.

Pair 4
Original (Serbian)
1. Suprotnosti se uvek privlace.
2. Ljudi se uvek uparuju sa sebi sli¢nima.

Translation (English)
1. Opposites always attract.
2. Like calls to like.

Pair 5
Original (Serbian)
1. Uvek treba biti spreman na najgore.
2. Najbitnije je uvek ostati optimisti¢an i pozitivan u Zivotu.

Translation (English)
1. You should always prepare for the worst.
2. It’s important to always stay optimistic and positive in life.

Pair 6

Original (Serbian)
1. Uspeh zavisi isklju€ivo od koli¢ine truda i rada koje ulozis.
2. Nema uspeha bez srece 1 pravih okolnosti.

Translation (English)
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1. Success depends solely on the amount of effort and work you put in.
2. There’s no success without luck and right circumstances.

Pair 7
Original (Serbian)
1. Ljudi se danas uopste ne bave svojom decom kao nekada.
2. Svi se danas previse bave decom i od njih prave nesposobne pojedince.

Translation (English)
1. People nowadays don't take care of their children like they used to.
2. Everyone is too involved with their children today, shaping them into incompetent
individuals.

Pair 8

Original (Serbian)
1. Vazno je ne ostajati zaglavljen u partnerskoj vezi kada se vidi da ne ide.
2. Ne treba olako napustiti vezu samo zato Sto trenutno ne ide.

Translation (English)
1. It’s important not to get stuck in a romantic relationship if things are not working out.
2. You should not easily abandon a relationship just because things are not currently working
out.

Pair 9
Original (Serbian)
1. Moderna tehnologija i drustvene mreze su doveli do usamljenosti i nepovratnog otudenja
ljudi.
2. Uprkos granicama koje ih dele, ljudi nikada nisu blizi 1 povezaniji zahvaljuju¢i modernoj
tehnologiji.

Translation (English)
1. Modern technology and social media have brought about loneliness and irreversible alienation
of people.
2. Thanks to social media, people have never been closer and more connected despite the borders
that divide them.

Pair 10
Original (Serbian)
1. Intuicija je nepogresiv vodi¢ za donoSenje odluka.
2. Treba sve odluke dobro razmotriti, iako ne deluju ispravno na prvu loptu.

Translation (English)
1. Intuition is an infallible guide for making decisions.
2. All decisions should be considered well, even though they might not seem right at a first
glance.

Buffer pairs

Buffer pair 1
Original (Serbian)
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1. Pojedinac je odgovoran za svoj uspeh.
2. Podrska zajednice igra vaznu ulogu u uspehu pojedinca.

Translation (English)
1. Every person is responsible for their own success.

2. The support of their community plays an important role in a person’s success.

Buffer pair 2
Original (Serbian)
1. Ucenje iz greSaka je presudno za sopstveni razvoj.
2. Ljudi treba sebi da oproste greske koje su nacinili u proslosti.

Translation (English)
1. Learning from one’s own mistakes is crucial for personal development.
2. People should forgive themselves for their past mistakes.

Final study materials

Control group

Original (Serbian)
1. Organizmu treba obezbediti puno sna.
2. Treba voditi raCuna o svom zdravlju.
3. Bez obzira na izuzetke, u ljude generalno treba imati poverenja.
4. Deca treba uciti da pomaZzu prijateljima.
5. Treba Cuvati prirodu.
6. Vazno je kretati se Sto vise.

7. Trud i posvecenost se uvek isplate.
Translation (English)

1. The organism needs a lot of sleep.
You should take care of your health.
People should be trusted, despite some exceptions.
Children should be taught to help their friends.
Nature should be taken care of.
It is important to be as active as possible.

7. Effort and dedication always pay off.
Experimental group
Pair 1
Original (Serbian)

3. 1. Sve se deSava sa razlogom.

4. Zivot je samo skup dogadaja koji se deSavaju nasumiéno, bez stvarne svrhe.

Sk

Translation (English)
3. Everything happens for a reason
4. Life is just a series of random events, happening without any real purpose.

Pair 2
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Original (Serbian)

3. Svaki pojedinac ima slobodnu volju i sposobnost da upravlja svojom sudbinom.

4. Nasi zivoti su unapred predodredeni i potpuno kontrolisani sudbinom.

Translation (English)
3. Every individual has free will and the ability to steer its destiny.
4. Our lives are predetermined and completely controlled by fate.

Pair 3

Original (Serbian)
3. Uspeh zavisi iskljucivo od koli¢ine truda i rada koje ulozis.
4. Nema uspeha bez srece i pravih okolnosti.

Translation (English)
3. Success depends solely on the amount of effort and work you put in.
4. There’s no success without luck and right circumstances.

Pair 4
Original (Serbian)
3. Suprotnosti se uvek privlace.
4. Ljudi se uvek uparuju sa sebi slicnima.

Translation (English)
3. Opposites always attract.
4. Like calls to like.

Pair 5
Original (Serbian)
3. Uvek treba biti spreman na najgore.
4. Najbitnije je uvek ostati optimisti¢an i pozitivan u Zivotu.

Translation (English)
3. You should always prepare for the worst.
4. 1It’s important to always stay optimistic and positive in life.

Buffer pairs

Buffer pair 1
Original (Serbian)
3. Pojedinac je odgovoran za svoj uspeh.
4. Podrska zajednice igra vaznu ulogu u uspehu pojedinca.

Translation (English)
3. Every person is responsible for their own success.

4. The support of their community plays an important role in a person’s success.

Buffer pair 2
Original (Serbian)
3. Ucenje iz greSaka je presudno za sopstveni razvoj.
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4. Ljudi treba sebi da oproste greske koje su nacinili u proslosti.

Translation (English)
3. Learning from one’s own mistakes is crucial for personal development.
4. People should forgive themselves for their past mistakes.
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Supplement S5
Study 2.2 - Robustness analysis

In line with our preregistration, we excluded outliers and those participants who managed to reconcile
more than three of our contradictory pairs of beliefs. We detected a total of 19 outliers that were more
than three times the median absolute deviation (3*MAD) away from the median score (Leys et al.,
2013), all of which were detected on the posttest of the experimental group. We next excluded n = 87
participants that were able to reconcile more than three pairs of contradictory beliefs from our stimuli
list.

We checked again whether the two groups differed in how they evaluated the task. We found no
significant differences on either the perception of the task’s difficulty (#261.83) = 1.141, p=.255;
Meontrol = 3.38, Mexp= 3.16) or on how tiresome the task was (#263.93) = 1.772, p=.078; Mcontrol =
3.48, Mexp= 3.11). We did find significant differences for the assessment of how irritating the task
was (#(293.5) =2.169, p =.031; Mcontrol = 2.68, Mexp= 2.26), so that those in the control group were
more irritated by the task.

To test our hypothesis, we ran a two-way mixed ANOVA, with experimental manipulation as the
between-subjects factor and time point as the within-subjects factor. Despite our expectations (H1),
there was no significant interaction between the two factors - F(1, 323) = 0.386, p = .535, i.e. the
manipulation did not reduce doublethink. We found no main effect of the experimental manipulation
(F(1,323)=2.216, p = .138), but we did find a significant effect of time point (F(1, 323) = 4.131,p
=.043), so that overall doublethink decreased on the posttest.

Study 2.3 - Robustness analysis

In line with our preregistration, we performed an outlier analysis. We detected a total of 3 outliers
that were more than three times the median absolute deviation (3*MAD) away from the median score
(Leys et al., 2013), all of which were detected on the pretest in the control group.

After removing the outliers, we ran a two-way mixed ANOVA, with experimental manipulation as
the between-subjects factor and time point as the within-subjects factor. There was no significant
interaction between the two factors - F(1, 287) = 0.008, p =.930, i.e. the manipulation did not reduce
doublethink. We found no main effect of the experimental manipulation (F(1, 287) =.020, p = .886),
but we did find a significant effect of time point (F(1, 323) = 5.301, p = .022), so that overall
doublethink decreased on the posttest.
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Supplement S6

Interview guide (original Serbian)

1. Predstavljanje i uvod u cilj studije (Sta se krije iza toga kako ljudi odgovaraju na upitnike)

2. U upitniku koji ste popunjavali najpre ste odgovarali na neka pitanja o svojim stavovima, pa
potom na neka pitanja koja se ticu toga kako posmatrate sebe, a onda ponovo neka pitanja o
stavovima. Ti stavovi su se ticali na primer toga kako treba organizovati glasanje, ili toga
kakva je ljudska priroda, o tome da li ljudi mogu da se menjaju ili slicno.

3. Dali se secate tih pitanja?

1. Da li mozete da pretpostavite Sta procenjuju ove tvrdnje?
2. Dalli ste zapazili nesto u vezi sa ovim tvrdnjama?
4. Ispitanicima se potom prikazuje jedan od parova sa kojim su se slozili, tvrdnja po tvrdnja.
1. Dali se secate Sta ste odgovorili na ovu tvrdnju? Zasto?
2. Dali se secate $ta ste odgovorili na ovu tvrdnju? Zasto?
5. Onda ih jo$ jednom podsetimo na obe tvrdnje.
1. Dali uocavate nesto u vezi odnosa ove dve tvrdnje?
Ukoliko uoce da su kontradiktorne sami, istaknemo im da moze biti nedosledno da se slazu sa obe:
(a) Zasto ste se slozili sa obe tvrdnje? Kako razumete odnos ovih tvrdnji?
Ukoliko ne uoce da su kontradiktorne, istaknemo im da jesu 1 da moZe biti nedosledno da se slazu sa
obe.
(b) Zasto ste se slozili sa obe tvrdnje? Kako razumete odnos ovih tvrdnji?
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Interview guide (English translation)

1. Introductions and giving a general aim of the study (interest in how people fill out
psychological questionnaires).

2. In the questionnaire you completed, you first answered some questions about your attitudes,
then some questions about how you see yourself, and then again some questions about your
attitudes. These beliefs included, for example, how voting should be organized, what human
nature is like, whether people can change, and so on.

3. Do you remember these questions?

1. Can you guess what these statements are assessing?
2. Did you notice anything about these statements?
4. Respondents are then shown one of the pairs of statements with which they agreed,
statement by statement.
1. Do you remember what you answered for this statement? Why?
2. Do you remember what you answered for this statement? Why?
5. Then we remind them once more of both statements.
1. Do you notice anything about the relationship between these two statements?
If they notice that they are contradictory on their own, we point out that it may be inconsistent to
agree with both:
(a) Why did you agree with both statements? How do you understand the relationship between
these statements?
If they do not notice that they are contradictory, we point out that they are and that it may be
inconsistent to agree with both.
(a) Why did you agree with both statements? How do you understand the relationship between
these statements?
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Chapter 5

General Discussion
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Overall summary of findings
Doublethink and irrational beliefs

e Doublethink was correlated with representatives of all three types of irrational beliefs -
pseudoscientific, paranormal and conspiratorial

e Not only that, but we found it to be especially predictive of the endorsement of contradictory
conspiracy theories in the pandemic

o Itwas also predictive of belief in contradictory conspiracies over and above other well-
established markers of superficial information processing style

Doublethink and detrimental health consequences

e While doublethink was related to irrational beliefs, we found no evidence of it being
predictive of questionable health behaviors (either intentional non-adherence to official
medical recommendations or use of traditional, complementary and alternative medicine)

e We also found no evidence that those that use official and alternative medicine simultaneously
were higher in doublethink, but we did however find that doublethink was related to the
perception of official and alternative medicine as complementary

e We also found that doublethink was not related to trust in science, but those higher in
doublethink were more likely to trust “the wisdom of the common man” i.e. to trust the
wisdom of the average layperson

o Doublethink also did not moderate the relation between trust in these two epistemic
authorities

Doublethink and superficial information processing style

e Doublethink was consistently related to markers of superficial information processing style
(including higher intuitive thinking style, pseudo-profound bullshit receptivity, and need for
cognitive closure, and, expectedly, to lower actively open-minded thinking, cognitive
reflection, and syllogistic reasoning)

e We repeatedly found no relation to rational thinking style
Doublethink and processing abilities
e Doublethink was consistently related to a lower ability to spot inconsistencies

e However, it showed no correlation to the executive function of shifting, and a weak
correlation to the executive function of updating. This correlation was further non-significant
once variables of superficial processing style were taken into account, suggesting that it is not
a lack of cognitive resources that is driving the endorsement of contradictory beliefs

Interventions to reduce doublethink

e We tested three interventions to reduce the endorsement of contradictory beliefs that relied on
the idea that when contradictions are made apparent, they will push people to revise their
beliefs and avoid contradictions
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e The interventions relied on facing people with inconsistencies in more or less direct ways by
(1) training them to be more sensitive to contradictions in general, (2) instructing them to
reconcile provided mutually incompatible beliefs and (3) explicitly demonstrating that their
own beliefs are inconsistent

e None of the interventions had an effect on doublethink i.e. we saw no change when it was
reassessed upon intervention in the experimental groups relative to the control

Spontaneous strategies to reconcile contradictory beliefs
e People acknowledge the contradictory nature of the beliefs they endorse

e However, they do not attach negative evaluations to that endorsement and instead, after
acknowledging that the beliefs are contradictory, relatively easily generate explanations for
how they can endorse both

e Post hoc adjustments of the strength of beliefs or their revision in order to overcome the
contradictions is relatively rare

e Instead, people rely on various strategies to reconcile their personal contradictory beliefs: they
rationalized their inconsistencies with the nuances of agreeing with an item on a rating scale
(29% of total employed strategies) or they somehow reinterpreted the content of the the two
contradictory statements (beliefs)

o The most frequently used strategy in this category (34% of total employed strategies)
was the introduction of additional unstated conditions to the claims, followed by the
generation of biased examples that work as exemptions from the general rule (26%)

o The participants also relied on chronological explanations (i.e., one claim being true
at an earlier point in time than the other; 5%) and describing one claim as prescriptive
and the other as descriptive (5%).

General discussion

Doublethink and irrational beliefs

First of all, our findings suggest that doublethink is not only reflective of conspiratorial
beliefs, as was previously shown (e.g., Petrovi¢ & ZeZelj, 2022), but extends to paranormal and
magical health beliefs as well. It was additionally also the strongest predictor of contradictory
conspiracy theories related to the pandemic. This suggests that, rather than it being a consequence of
the specific content of conspiratorial beliefs, as suggested previously (Lewandowsky et al., 2016),
this tolerance of contradictions might be a feature of the broader set of interrelated beliefs, i.e. the
irrational mindset (Lazarevi¢ et al., 2023; Knezevi¢ et al., 2024). We argue that it can be an important
mechanism that helps in forming and sustaining such a mindset. Paradoxically, doublethink seems to
represent a belief system that is, simultaneously, both permissive and rigid. Less sensitivity to
contradictory information allows the system to be less selective at the entrance point, but also to
dismiss or rationalize disconfirming evidence later thus enabling it to be structurally self-validating
(Boudry & Braeckman, 2012).

As for established consequences of irrational beliefs, such as the use of questionable health
practices (Knezevi¢ et al., 2025; Lazarevic¢ et al., 2025; Puri¢ et al., 2025), we did not find doublethink
to be related to it. Moreover, we find that while doublethink (unlike irrational beliefs in general, see
e.g. Rutjens & Veckalov, 2022) is not related to distrust in science, those higher on doublethink were
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more likely to rely on the epistemic authority of the common man. The two epistemic authorities are
not mutually exclusive - in fact, we repeatedly find no correlation between the two (Zezelj et al.,
2023). However, this reliance on the epistemic authority of the common man or folk wisdom for those
higher on doublethink might once more be taken as evidence of a more lenient epistemic filter (in
one case by accepting incongruent beliefs and in the other by forgoing rigorous standards for
expertise).

Doublethink and superficial information processing style

Our findings also highlight that doublethink is a part of a more intuitive, more disheveled
approach to information processing. Interestingly, while its relation to intuitive thinking style seems
to be relatively robust, we find no correlation between doublethink and rational thinking style across
several studies. We initially conceptualized doublethink as a high entropy, highly permissive thinking
style, in which any belief can be adopted even if it is contradictory to previously held beliefs (Petrovic¢
& Zezelj, 2022). If indeed a person can adopt any belief, even if it is not compatible with the rest of
the belief system or at least some of its elements, this would suggest a belief system with highly
permeable borders, in which “anything goes”. However, the findings of this research point to a more
complex view of doublethink.

Firstly, we find that doublethink is positively related to the need for cognitive closure. As
need for cognitive closure represents a need for quick and definitive solutions and resolvement of
uncertainty (Webster & Kruglanski, 1994), its positive correlation to doublethink seems to suggest
that doublethink also entails a certain degree of rigidity of the belief system. Secondly, we find that
one of the strongest (negative) correlates of doublethink is actively open-minded thinking. Actively
open-minded thinking is a form of epistemic self-regulation, reflected in the readiness to update
beliefs with incoming new evidence (Stanovich & Toplak, 2023). This would also suggest a low
flexibility of the belief system. This rigidity complicates the notion of doublethink as a high-entropy
thinking style, because such a style would have to be more lenient and more tolerant of uncertainty.
Instead, as mentioned, our results seem to reveal a paradoxical blend of permissiveness and
inflexibility of doublethink. Third, we find a robust relation of doublethink to sensitivity to
inconsistencies in neutral material, suggesting that those higher on doublethink are less likely to
notice contradictions in general. Taken together, these findings highlight the dual (or contradictory,
if you will) nature of doublethink - they seem to suggest a highly unstructured approach to
information processing, but a rigid one at that. It could very well be that upon entry, for those high in
doublethink, the belief system seems to be relatively permissive and porous, allowing for
contradictory beliefs to be adopted indiscriminately, as a consequence of this tendency towards
intuitive thinking, insensitivity to inconsistency and the mentioned lack of computational resources
to constantly cross-reference beliefs (Sommer et al., 2023). However, the belief system of those more
prone to inconsistent beliefs seems to also be relatively rigid - there is a reluctance to revise beliefs
and a lack of cross-referencing of those beliefs. Once inside the system, beliefs are not updated with
new incoming evidence and new beliefs are not cross-referenced with existing ones, leaving
contradictory beliefs to thrive.

(In)consistency as a rational and computational imperative

In fact, across all samples, we find that endorsement of contradictory beliefs is substantial,
with people who did not endorse any contradictory beliefs being very rare (ranging from 1.4% to
7.5% of the total samples) and with around four out of 11 pairs of contradictory beliefs being endorsed
on average. This suggests that consistency is far from the default within the belief system. Our
findings in this regard seem to follow contemporary findings from the belief revision literature. As
already discussed, consistency might be impossible to sustain given the amount of central and
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peripheral beliefs we hold and would have to cross-reference in order to maintain consistency with
each and every one of them (Sommer et al., 2023). This is also adaptive, as some tolerance of
inconsistency can reduce cognitive overload and might be particularly important in the current
dynamic informational landscape. Being able to tolerate some sort of contradiction and to reason
about it might also be a part of a rational process of belief revision (Gershman, 2019). We also show
that this tendency to endorse contradictory beliefs is relatively robust - none of our interventions
yielded a change in doublethink. One of the reasons why this happened might be that the core idea
behind the interventions - that inconsistency can be frustrating or that it needs to be made apparent -
is simply not true. Not only that, but in one of our experiments, where the participants’ task was to
try and explain how two contradictory beliefs can be simultaneously true, this experimental task was
significantly less frustrating and difficult than the task that the control group had, which was just to
generate similar beliefs to those supplied. Facing contradictions might not then be as frustrating as
expected, so people need not go the distance to alter or abandon some of their beliefs. Moreover, what
we learned from interviews is that the issue does not lie in the fact that people are not aware that the
two beliefs they hold are contradictory. They might be less sensitive to such contradictions, but when
faced with two contradictory beliefs they hold, side by side, they almost always acknowledge that the
two beliefs are mutually inconsistent. They however attach no negative value to this state of affairs,
or at least not in a way that signals to them that their beliefs need to be altered.

As an alternative, but only when prompted, they try to rationalize this inconsistency
(Cushman, 2020). This rationalization includes adding onto or elaborating the beliefs in such a way
that the inconsistency is made irrelevant - this was also reflected in the strategies we found the
participants employed to explain their inconsistent beliefs. The most frequent strategy that emerged
was the generation of additional logical conditions i.e. generation of additional beliefs or addendums
to the belief that make the inconsistency possible. These additional logical conditions act as
safeguards or belief buffers to the previously held beliefs (Gershman, 2019) thus leaving them intact.
Instead of having to abandon beliefs when faced with inconsistency, especially beliefs that might be
important to the person, we can generate auxiliary beliefs to justify the inconsistency. Similarly,
another strategy that our participants relied on was the generation of biased examples that can justify
each of the inconsistent beliefs. Explaining inconsistency as an exception to the rule of the more
general belief, thus leaving that belief intact while allowing for the inconsistency to also be true
(Khemlani & Johnson-Laird, 2012) has also been previously highlighted as a strategy to reason about
inconsistency. Not only can explaining the inconsistencies make them sustainable, it can also make
people less sensitive to them later on (Khemlani & Johnson-Laird, 2012). Additionally,
rationalization calibrates beliefs so that the inconsistency becomes rational (Cushman, 2020). The
qualitative portion of our research thus provided crucial insights to understanding of why the
interventions were unsuccessful. The mixed-method approach can then be particularly valuable when
exploring such complex dynamics of the belief system that manifest as doublethink.

As we have shown, the strategies to reconcile inconsistent beliefs and overcome doublethink
are not just intellectual acrobatics nor are they purely irrational. It should be noted however that they
are post hoc explanations that arise only when prompted. People might not be fully endorsing two
completely opposite beliefs (or can give reasonable explanations as to why they are doing so when
asked), but, in the absence of being pushed to explain that endorsement, they are tolerating a clear
incompatibility. While we do not put any value judgment on the endorsement of contradictory beliefs,
especially in light of our results, and while we acknowledge that some aspects of inconsistency can
be reasonable, this does not mean it does not also lead to the formation of erroneous beliefs or does
not have potentially worrisome consequences.
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Limitations and Future research

While we relied on a range of studies employing diverse methodologies to ensure the
robustness of our findings, the current research also has some important limitations that merit
mention.

Firstly, as discussed in Chapter 4, one of the key strategies that the participants relied on when
faced with their inconsistency is the response format. Participants often claimed that for example their
choice of a 3 (on a 4-point scale) signals that they agree only with a part of the claim or that the
moderate strength of their belief for one of the items in the pair justifies believing as strongly in the
other item in the pair as well. As the construct demands it, we do binarize the participants' answers -
to say that a person holds two contradictory beliefs, we have to categorize each of the items in the
contradictory pairs as either held or not held by that particular person. We still opt to use a 4-point
scale in order to leave participants with a more nuanced spectrum to position themselves on and to
ease their choice between (mostly) believing something to be true or (mostly) not. Additionally, this
still leaves the participants the option to be consistent in their moderate agreements (by for example
choosing 3 on a scale for one belief in the pair and 2 for the other). Future studies could still test the
use of a binary scale or use a stricter threshold for what is considered doublethink (i.e. keep the 4-
point scale but treat only the extreme responses (so a 4) on both of the items in a pair as doublethink).
We however opt to not do so in order to ensure more variability and reliability of the measure, and to
represent different degrees of tolerance of inconsistency.

While the level of specificity of our explored constructs allows us to make some assumptions
about the pathways between doublethink, irrational beliefs and questionable health behaviors, we still
relied only on correlational studies when exploring these constructs, and have not tested whether
doublethink indirectly contributes to the use of questionable health behaviors through irrational
beliefs or the epistemic authority of the common man. Future studies could employ longitudinal
design to better establish the causal links between the examined constructs. Longitudinal designs
could also be employed to explore how doublethink is formed, and how pairs of contradictory beliefs
relate to each other through time. Moreover, future studies can explain whether consistency through
time and its perception are related to doublethink and in what ways. Similarly, instead of relying on
participants’ post hoc explanations of inconsistency, participants could be asked to explain why they
hold the beliefs represented by each of the item in a contradictory pair as they are answering them.
This could provide more insight into whether rationalization of inconsistency happens spontaneously
as well.

Our experimental studies have shown that doublethink is resistant to change. Future
interventions could focus on positioning inconsistency as undesirable, and exploring if that lowers
doublethink. Inoculation interventions (see Banas & Rains, 2010 for a review) could be adapted to
do exactly that, by first exposing people to, for example, some universal truths that are easily
simultaneously accepted (like the ones in the doublethink scale) and then highlighting the risks of
inconsistency and its problematic epistemic status (e.g. making people immune to counter arguments
even when they are reasonable or encouraging biased reasoning). Moreover, given its stable
correlations to different measures of superficial information processing, interventions that target those
could be a potential avenue for the reduction of doublethink. For example, previous studies have
shown that narrative norm-based inoculation techniques, in which actively open-minded thinking is
highlighted as the descriptive norm, while also preemptively warning about the dangers of not being
open minded, can enhance actively-open minded thinking (Biddlestone et al., 2024). It could be tested
if this intervention (or even more direct one, e.g. labeling consistency as a norm) can also lower
doublethink. Similarly, debiasing techniques have been shown to be successful in enhancing
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reflective thinking (Bayrak et al., 2025; Isler & Yilmaz, 2022), which could also be used as a strategy
to reduce doublethink.

While we focus here on exploring the inconsistencies within the system of irrational beliefs,
there are other belief systems - such as ideological or moral belief systems - that can also harbor
inconsistencies. As mentioned previously, this can manifest in the form of double standards for the
majority and minority groups (for example, seeing expression of cultural identity by the majority
group as a point of pride or patriotism, but seeing the same from the minority group as threatening or
divisive). This tolerance of inconsistency may serve a system-justifying function (Jost & Banaji,
1994), helping to preserve existing social hierarchies. In fact, system justifying beliefs are often
directly contradictory to a person’s own self-interest and thus holding them requires a certain
tolerance of inconsistency (e.g., for a woman, the belief that men are naturally predisposed to hold
positions of power stands in contradiction to her personal identity; see Jost & Van Der Toorn, 2012
for an overview). Moreover, as mentioned, research already suggests that doublethink is robustly
related to different measures of authoritarianism (Petrovi¢ et al., 2024; Petrovi¢ & Ninkovi¢, 2025).
In addition, when it comes to groups that people are prejudiced against, it is easy to endorse mutually
incompatible beliefs about that group as long as both beliefs are negative (e.g., migrants steal all our
work but are also lazy and leech of of our social support policies or Jews are unwilling to assimilate
and simultaneously are too assimilative (as in Levinson & Sanford, 1944)). As ideological beliefs are
usually core identity beliefs, people might adopt inconsistent beliefs as long as they are in line with
their partisan view. Given that political beliefs are also formed based on the alliances we forge with
others, they can be made of a sometimes inconsistent patchwork of beliefs (Pinsof et al., 2023). Future
studies could then examine whether people are more sensitive to inconsistencies in statements coming
from those ideologically misaligned with them rather than their ideological allies, possibly
highlighting a motivated reasoning bias (e.g., Kahan, 2023) in detecting inconsistencies. Doublethink
could also be a moderator of these effects. Taken together, these findings would suggest that
examining inconsistent beliefs in the domain of ideology can be a fruitful endeavor.

Finally, in this research, we relied on samples from a single country. Future studies could then
explore the cross-cultural invariance of doublethink, as well as the stability of its correlates across
diverse sociocultural contexts. For example, some studies on cognitive polyphasia and dialectic
thinking suggest a cross-cultural difference in tolerance and acceptance of contradictions (e.g.,
Jovchelovitch & Priego-Herndndez, 2015; Peng & Nisbett, 1999), but an empirical examination of
cross-cultural stability of individual differences in direct endorsement of contradictory beliefs still
remains to be explored.

Key contributions and concluding remarks

To our knowledge, this is the first thorough and systematic examination of individual
differences in doublethink i.e. in the endorsement of contradictory beliefs as a trait. Across a series
of 11 empirical studies, combining different methodological approaches (three experimental, seven
correlational and one qualitative study), and despite a body of work arguing for consistency as one
of our central motives (e.g., Gawronski, 2012), we show that people can easily endorse incompatible
beliefs, and that this tendency is psychologically meaningful and can be robustly assessed. We also
demonstrate that it is not mere carelessness, but a form of tolerance of contradiction that is compatible
with belief coherence maintenance - that is, the maintenance of previously held beliefs - even if this
tolerance seems purely irrational on the surface. Such a mechanism can be neutral or even functional
at times. Nonetheless, the thesis also highlights the importance of doublethink for predicting irrational
beliefs, which can be particularly important given the range of negative consequences that these
beliefs have been previously tied to (e.g., Imhoff et al., 2021; Knezevi¢ et al., 2024; Tam & Chan,
2023; Taschner et al., 2022).
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It also positions doublethink as an important aspect of understanding belief systems in general.
While it challenges the notion that consistency is the default in the belief system, it simultaneously
calls into question that inconsistency necessarily implies chaos or disarray. Instead, this research
seems to suggest that doublethink entails a certain rigidity of the belief system, one that allows
inconsistencies to persist, while also enabling rational strategies of overcoming the inconsistencies
when they are made salient.

From a broader perspective, this examination of a mindset tolerant of contradiction can be
particularly useful given the information overload, political polarization and the shifting epistemic
authorities that characterize contemporary societies. Understanding how people can readily endorse
contradictory beliefs can offer insight into how misinformation persists despite correction or how
evidence-based communication fails to provide intended belief or behavior change. Additionally, the
examination of doublethink could potentially help tailor public communication to address the
underlying mechanism that shapes belief resilience and help design interventions that increase
epistemic vigilance i.e. the ability to successfully discern what information is reliable (Sperber et al.,
2010), which is exercised through checking incoming information for consistency with beliefs and
knowledge.

We hope that this research lays the groundwork and successfully argues for an inclusion of
doublethink in understanding of rigid belief systems, such as irrational beliefs, misinformation,
science denial or political polarization. Addressing doublethink in these and other contexts will
however need to include more than just making the contradictions apparent, and instead really engage
with what is epistemically valued in public discourse - while inconsistency may be inevitable and
sometimes adaptive, there is still a question of which contradictions are tolerated and which are
questioned.
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H3zjaBa o ayropcTBY

Nwme u npesume ayropke: Mapuja I[letpouh
Bpoj unnexca: 41119-9

HzjaBmbyjem
71a je JTOKTOpCKa JUCepTallrja Mo 1 HaCIOBOM
Consistently inconsistent: Predictivity and validity of doublethink

PE3yNTaT CONCTBEHOT HCTPAXUBAYKOT Paja;

Jla TucepTaiyja y IeluHE HU Y JeIOBIMa HHje Onna MmpejioKeHa 3a CTUIAkhe APYTe TUTUIOME
mpeMa CTyIUjCKHUM IporpaMuMa APYTHUX BUCOKOLIKOJICKUX YCTaHOBA;

Jla Cy pe3yNTaTé KOPEKTHO HaBEICHU U

Jla HICaM KpIIWJIa ayTOPCKa MpaBa U KOPUCTUIIA UHTEICKTYaIHY CBOJHHY IPYTHX JIUIIA.

VY Beorpany, IMoTnuc ayropke

19.8.2025. m&&(\seﬂi



H3jaBa 0 HCTOBETHOCTH IITAMIIAHE U eJIEKTPOHCKeE Bep3uje JOKTOPCKOr pajaa

Nwme u npesume aytopke: Mapuja Illemposuh

Bpoj unnexca: 41119-9

Crynujcku niporpam: Ilcuxonozuja

Hacnos pana: Consistently inconsistent: Predictivity and validity of doublethink
Mentopka: op Hpuc Kexncen

U3jaBipyjeM aa je mramnaHa Bep3uja MOT IOKTOPCKOT pajia UCTOBETHA CJIEKTPOHCKO] BEP3HjH KOjY
caM Tpejaia paju Mmoxpamema y JAurutamHoM penosutopujymy YHuBep3uTeTa y beorpany.

Jlo3BospaBaMm fa ce 00jaBe MOjH JIMIHM MTOIAIM Be3aHH 3a JOOHjame akaIeMCKOT Ha3uBa TOKTOpa HayKa, Kao
IITO Cy UME | TIpe3nMe, TOANHA U MeCTO pol)era 1 1aTyMm onOpaHe paja.

OBU IMYHA TTOJIAITU MOTY ce 00jaBUTH Ha MPEKHHUM CTpaHUIIAMa TUTUTATHE OHOINOTEKE, Y eEKTPOHCKOM
KaTayiory u y nybnukanujama YHuBep3urera y beorpany.

VY beorpany, IHoTrnuc ayTopke

19.8.2025.
UMzt



HzjaBa o xopumhemy

Ognamhyjem YHUBep3uTeTCKY OMONMMOTEKY ,,CBeTo3ap MapkoBuh™ na y Jurutamiu perno3sutopujym
Vuusepsurtera y beorpany yHece Mojy JOKTOPCKY AMCEPTALH]y [10]] HACIOBOM:

Consistently inconsistent: Predictivity and validity of doublethink
KOja je MOje ayTOpPCKO JEINO.

Hucepranmjy ca cBUM IpHJIO3UMa Ipejalia caM y eNIeKTPOHCKOM (POpMaTy IOTOTHOM 3a TPajHO
apXUBUPABE.

Mojy ZOKTOpPCKY IMCEpTaIjy MoXpameHy y Jururaiaom peno3utopujymy YHUBep3ureTa y beorpany u
JOCTYITHY Y OTBOPEHOM IIPUCTYIY MOTY J1a KOPHCTE CBU KOjU TIOIITY]jy ofpende caupkane y oqadbpaHnom
tuny nuneHie Kpearnsae 3ajenaunne (Creative Commons) 3a K0jy caM ce OTy4uIa.

1. AytopctBo (CC BY)
yropcTBOo — Hekomepuujaiano (CC BY-NC)
3. AyrtopcTtBo — HekoMepIjaimHo — 6e3 pepana (CC BY-NC-ND)
4. AyTopcTBO — HEKOMepIHjarHo — nenutd o uctuM yciaoruma (CC BY-NC-SA)
5. AytopctBo — 0e3 npepazna (CC BY-ND)
6. AytopctBo — aenutu nox uctuM ycaosuma (CC BY-SA)

(MonuMo J1a 320KpY>KHTE CaMO jeIHY OJ1 IIECT MOHY)EHUX JIMIICHITH.

Kparax omnwc nurtieHIm je cacTaBHA J€0 OBE U3jaBe).

VY beorpany, HHoTrnuc ayTopke

19.8.2025. \W@j@‘(\ge\ﬁﬂ’



1. AytopctBo. JI03B0JbaBaTE YMHOKABAE, TUCTPHOYIIN]Y U jABHO CAOIIIITABAE Ae/a, U pepae,
aKo Ce HaBeJIe MMe ayTopa Ha Ha4uuH ojpeljeH 0/ cTpaHe ayTopa WK JaBaolia JHIEHIIE, YaK U y
koMepiujaiaHe cBpxe. OBO je HajcIo00IHUja O] CBUX JIUIICHIIY.

2. AytopcTBo — HEKoMepIHjarHo. Jl03BoJkaBaTe yMHOXaBambe, JUCTPHOYITH]Y U jaBHO
caollITaBame Jelia, 1 Ipepajie, ako ce HaBe/le UMe ayTopa Ha HauMH ojpeheH o cTpaHe ayTopa
Win qaBaona jmneHre. OBa JIMIeHIa He J03B0JbaBa KOMEPIHjallHy ynoTpely Jerna.

3. AyTopcTBO — HEKOMEPIIHMjaTHO — Oe3 npepana. J[o3BosbaBaTe yMHOXKABAKE, TUCTPUOYIIU]Y U
JaBHO caomIITaBame /iena, 6e3 mpoMeHa, MpeoOIMKOBamka MK YIIoTpede JAena y CBOM ey, ako ce
HaBeJle Me ayTopa Ha HauuH ojpeleH o cTpaHe ayTopa uiH JaBaola duueHne. OBa JIMIeHa He
JI03BOJbaBa KOMEPIMjaIHy YIIOTpeOy fena. Y 0JHOCY Ha CBE OCTalIe JIUIICHIIE, OBOM JIHIICHIIOM Ce
orpann4aBa Hajsehu oOMM mpaBa KopHIIhema ena.

4. AyTOpCcTBO — HEKOMEPIIHjATHO — JSITMTH O] HCTUM yCIoBHMa. J03BObaBaTe yMHOKABAE,
JUCTPUOYIH]Y U jaBHO CAOIIITaBamkE Jejia, U IIpepajie, ako Ce HaBeIe MM ayTopa Ha HaYMH
oapeleH o cTpaHe ayTopa WK AaBaolia JMICHIIE U aKO Ce Mpepajia TUCTPUOyHpa o1 HCTOM HITH
cuuHOM JriieHIoM. OBa JIMICHIIA He 03B0JbaBa KOMEPIHjalHy yroTpeOy Jesa u npepaja.

5. AyTtopctBo — 6e3 mpepana. J[o3BosraBaTe yMHOXKaBame, AUCTPHUOYIIH]Y U jABHO CAOTIITABAHE
nena, 6e3 MpoMeHa, MPeoOINKOBamba WM YIIOTpede /esla y CBOM Jiely, aKo ce HaBeJe uMe ayTopa
Ha HauuH ojipeh)eH oz cTpaHe ayTopa WM AaBaola juieHre. OBa JHleHNa 103B0JbaBa
KOMEpIHjaIHy yrnoTpeoy aena.

6. AyTOpCTBO — JETUTH IIOA UCTUM YCIOBUMA. J[03BOJpaBaTEe yMHOXAaBambe, JUCTPUOYLIUjY U jaBHO
CaoMINTaBamkE JIeNa, M pepajie, ako ce HaBelle MMe ayTopa Ha HauuH ofipel)eH o cTpaHe ayTopa
WJIM JaBaolia JIMLIEHIIE U aKo ce Mpepajia AUCTpHOyHpa MO UCTOM WIIM CIIMYHOM JuiieHIoM. OBa
JIMIIEHIA J03BOJbaBa KOMEPLMjaIHy yHoTpeOy nena u npepaga. Cnudna je copTBepckuM
JIUIEHIIaMa, OJJHOCHO JIMIIEHIIaMa OTBOPEHOT KOJa.



