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Sustained and coordinated social action is needed to combat the spread of the novel
coronavirus disease 2019 (COVID-19). Health practitioners and governments around the
world have issued recommendations and mandates designed to reduce the transmission
of COVID-19 by influencing the social behaviors of the general public. Why and when are
some people unwilling to take action to protect themselves and others from the effects of
this public health crisis? We find that belief in COVID-19 consensus information (by the self
or perceptions of scientists’ beliefs), are consequential predictors of COVID-19 mitigation
behaviors. Importantly, support for COVID-19 conspiracy theories predicted decreased,
whereas perceived understanding of COVID-19 predicted increased, belief in COVID-19
consensus information. We also implemented an lllusion of Explanatory depth paradigm,
an approach to examining knowledge overestimation shown to reduce confidence in one’s
understanding of complex phenomena. By requiring participants to elaborate upon
COVID-19 conspiracies, we experimentally increased understanding of these theories,
which led, in turn, to ironic increases in support for the conspiracy theories and
undermined perceived understanding of COVID-19 information for a notable portion of
our participants. Together, our results suggest that attention given to COVID-19
conspiracies may be misguided; describing or explaining the existence of COVID-19
conspiracies may ironically increase support for these accounts and undermine
knowledge about and willingness to engage in COVID-19 mitigation.

Keywords: conspiracy, fake news, COVID-19, health communication, causal reasoning and explanation

INTRODUCTION

Sustained and coordinated social action is needed to combat the spread of the coronavirus disease
2019 (COVID-19; Van Bavel et al., 2020), a pandemic that has claimed the lives of millions and will
continue to threaten the safety and well-being of many more in the foreseeable future (World Health
Organization, 2020a). Health organizations, medical professionals, and governments around the
world have issued recommendations and mandates designed to reduce the transmission of COVID-
19 by influencing the social behaviors of the general public (Centers for Disease Control, 2020; Gotz
et al,, 2020). These initiatives—such as frequent handwashing, the use of protective facemasks, and
social distancing—have indeed been effective at slowing the transmission of the virus and reducing
the likelihood of illness (Anderson et al., 2020; Cohen and Corey, 2020; Haushofer and Metcalf, 2020;
Prather et al., 2020).

The success with which behavioral mitigation is able to reduce disease contagion largely depends
on widespread and voluntary compliance among individual members of the general public (Bish and
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Michie, 2010; West et al., 2020). While large majorities of the
general public in the U.S. support and engage in behavioral
mitigation measures (Pew Research Center, 2020a; Pew
Research Center, 2020b), there nonetheless remains a sizable
minority who do not (cf. Motta et al., 2020). Why and when are
some people unwilling to take action to protect themselves and
others from the effects of the COVID-19 pandemic? With the
widespread dissemination of inaccurate or unreliable information
about COVID-19 (Brennen et al, 2020), where conspiracy
theories run amok (Miller, 2020), and prominent political
leaders misrepresent the severity of the pandemic and the
efficacy of purported treatments (Sharma et al, 2017
Woodward, 2020), understanding how individuals acquire and
use knowledge about COVID-19 is of central importance to
containing its spread.

PREDICTORS OF COVID-19 MITIGATION
BELIEFS AND BEHAVIORS

A literature examining predictors of COVID-19 beliefs about and
voluntary ~ compliance  with  behavioral = mitigation
recommendations is burgeoning. Engaging in mitigation
behaviors is predicted by perceptions of the self (Bruine de
Bruin and Bennett, 2020); perceptions of key others
(Pfattheicher et al, 2020; Merkley and Loewen, 2021);
individual traits such as thinking style (Pennycook et al., 2020;
Teovanovic et al.,, 2020) and partisanship (Calvillo et al., 2020;
Clinton et al., 2020; Druckman et al., 2020; Gollwitzer et al.,
2020); as well as consumption of mainstream media outlets
(Allington et al., 2020; Bridgman et al., 2020; Motta et al., 2020).

Much research has also focused on the implications of what
some have described as an “infodemic” (Bridgman et al., 2020;
World Health Organization, 2020b; Teovanovic et al., 2020),
which refers to the widespread acceptance of unreliable and
unverified information regarding the COVID-19 pandemic
(for a review, see van Mulukom et al., 2020 preprint; Depoux
et al., 2020; Kouzy et al., 2020; Mian and Khan, 2020; Motta and
Callaghan, 2020). Such misperceptions of COVID-19 and distrust
in experts who provide COVID-19 information reduce
perceptions of risk and social distancing compliance
(Bridgman et al, 2020; Merkley and Loewen, 2021).
Furthermore, distrust in expertise promotes COVID-19
conspiracy theories (Uscinski et al, 2020), with belief in
COVID-19 conspiracy theories being found to be the most
consistent predictor of not engaging in protective health
behaviors (Teovanovic et al., 2020). In short, misinformation
and misperceptions can have deleterious consequences for
accurate COVID-19 beliefs, with pernicious effects on
behavioral mitigation.

Given the importance of accurate knowledge concerning the
risk, transmission, and mitigation of COVID-19, a primary goal
of public health recommendations and communication during
the pandemic is to increase public understanding and align belief
with consensus scientific information (Finset et al., 2020; Van
Bavel et al., 2020). Even during the peak of the pandemic, some
still underestimate the risk or severity of disease, or otherwise lack
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sophisticated knowledge concerning COVID-19 (e.g., Al-Hasan
et al., 2020; Allcott et al., 2020; Druckman et al., 2020; Grossman
et al, 2020). Understanding what factors keep people from
accepting scientific information about COVID-19, and how
this shapes mitigation behavior, is therefore needed.

CURRENT RESEARCH

In this paper, we examine beliefs about scientifically supported
COVID-19 information and its implications for COVID-19
mitigation behaviors. In a Pilot Study (see Supplemental
Materials) that utilized data from an Amazon MTurk survey
(N = 261), we find that belief in consensus information
concerning COVID-19, and the perceptions that scientists also
hold these beliefs, are associated with past and future COVID-19
mitigation behaviors, net a host of constructs known to covary
with COVID-19 mitigation behaviors (Hypothesis 1). These
results are largely consistent with prior research concerning
the most proximate and consequential predictors of COVID-
19 mitigation behaviors (Clark et al., 2020; Hornik et al., 2020,
Marsh et al., 2021).

Importantly, the Pilot Study also demonstrates that support
for conspiracy theories about COVID-19 correlated with
significantly decreased, whereas perceived understanding of
COVID-19 information correlated with significantly increased,
belief in COVID-19 consensus information. The main focus of
the current research is to better understand how these factors---
conspiracy theories about and perceived understanding of
COVID-19--shape belief in consensus COVID-19 information.
We approach this issue in two ways.

First, we examine if the perception that one understands
information related to COVID-19 correlates with belief in and
engagement with mitigation behaviors. Prior research suggests
that laypeople’s understanding of disease symptomology can
shape their perception of effective treatment (Marsh and
Zeveney, 2015; Marsh and Romano, 2016). Further, self-
perceived causal understanding is closely tied to perceptions of
causal understanding among scientists or experts (Sloman and
Rabb, 2016; Rabb et al., 2019), the latter of which has been directly
implicated in COVID-19 mitigation behaviors (Marsh et al,
2021). These findings suggest that perceived understanding, by
both the self and scientists, of how COVID-19 spreads could
translate to increased belief in and compliance with behavioral
mitigation. We found evidence consistent with this prediction in
the Pilot Study, and the current research provides an additional
test of this hypothesis (Hypothesis 2).

However, perceived understanding of COVID-19 consensus
information may not necessarily result in adopting mitigation
behaviors. In general, people often hold a shallow or incorrect
understanding of how things in the world actually work
(Rozenblit and Keil, 2002). Instead, people are frequently
overconfident in their own knowledge, perceiving themselves
as able to understand the causal underpinnings of many
complex phenomenon in daily life, despite lacking the ability
to properly ascertain their own competence in many domains
(Wilson and Keil, 1998; Rozenblit and Keil, 2002; Dunning et al.,
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2003; Fernbach et al, 2013; Zeveney and Marsh, 2016).
Overestimation of one’s knowledge about the causes of autism
relative to medical experts, for example, is associated with low
levels of actual knowledge and reduced vaccine uptake (Motta
etal,, 2018). Similarly, Teovanovic et al. (2020) demonstrated that
individuals who overestimate their knowledge (indexed as
deviation between self-reported and objective levels of
knowledge) about COVID-19 reported reduced compliance
with COVID-19 behavioral guidelines. Other investigations in
the political domain indicate that those with inflated confidence
in their causal understanding of political phenomena adopt more
extreme issue-positions and are more likely to endorse conspiracy
theories (Fernbach et al., 2013; Raimi and Leary, 2014; Marsh and
Vitriol, 2018; Vitriol and Marsh, 2018). Given these findings, the
relationship between perceived understanding and beliefs about
COVID-19 deserve more empirical investigation.

The second way we examine the underpinning of belief in
consensus COVID-19 information is by investigating the role of
conspiratorial beliefs. Consistent with other research examining the
implications of COVID-19 misperceptions (Bridgman et al., 2020;
Roozenbeek et al., 2020; Teovanovic et al., 2020) and the result of our
Pilot Study, we hypothesize that COVID-19 conspiracy theories will
undermine belief in consensus information concerning COVID-19
(Hypothesis 3). More importantly, we try to experimentally
undermine belief in conspiracy theories by exposing to people
what they do not understand about these theories. To do this, we
use an Illusion of Explanatory Depth paradigm (IOED; Rozenblit
and Keil, 2002), a paradigm robustly shown to help expose people to
the shallowness and limits of their explanatory understanding (Alter
et al, 2010; Zeveney and Marsh, 2016). Specifically, in the IOED
paradigm, the act of generating a causal explanation for a
phenomenon exposes the limitations of one’s knowledge,
resulting in a drop in confidence in one’s understanding.

In the political domain, those who maintain high levels of
confidence in their understanding of politics and public policy,
post-explanation, are also more extreme and conspiratorial in their
political views (Fernbach et al,, 2013; Vitriol and Marsh, 2018). We
hypothesize that the act of explaining the causal logic behind
prominent COVID-19 conspiracies will reduce confidence in one’s
perceived understanding of these theories, which in turn should be
correlated with decreased overall endorsement of COVID-19
conspiracies (Hypothesis 4). If this hypothesis is confirmed, then
the current study may be the first to demonstrate how revealing
illusions of explanatory depth regarding specific conspiracy theories
can reduce support for these beliefs and, as a result, minimize some of
its more pernicious implications. Nonetheless, we advance our
predictions with caution because, to date, the IOED paradigm has
only been used to explain well-known or mainstream phenomena
(e.g., faucets, election outcomes). As such, it is an open question of
how explaining a conspiracy theory may influence understanding and
uptake of that theory.

EXPERIMENTAL STUDY

In summary, our Experimental Study was designed with two
goals: 1) to examine the underpinnings of COVID-19 conspiracy
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theories by utilizing an IOED paradigm to experimentally
manipulate  perceived  understanding of COVID-19
conspiracies, and 2) to replicate the correlational observations
of the Pilot Study on an independent sample. To achieve these
two goals, we used a two-wave panel study. At Wave 1 (W1;
November 30th to December 1st in 2020) participants completed
measures of perceived understanding of and beliefs in consensus
COVID-19 information, and a battery of measures known to
correlate with endorsement of conspiracy theories. We also had
participants rate their familiarity with a series of COVID-19
conspiracy theories.

At Wave 2 (W2; December 2nd—December 4th in 2020), we
experimentally manipulated perceived understanding of COVID-
19 conspiracies using an IOED paradigm (Rozenblit and Keil,
2002). After engaging in the IOED task, participants completed
our understanding and belief measures for consensus COVID-19
information. We additionally had participants rate their support
for COVID-19 conspiracy theories tested at W1 and the extent to
which they were engaging in and planning to engage in COVID-
19 mitigation behaviors. These measures will allow us to see how
completing a task that should expose limited understanding of
conspiracy theories and reveal the illusion of understanding
changes endorsement of those theories. This design also allows
us to examine if the IOED paradigm influences perceived
understanding and  belief for COVID-19 consensus
information that stands in conflict with those conspiracy theories.

Overview of Hypotheses
We investigate the following hypotheses:

1. Belief in consensus information concerning COVID-19, and
the perceptions that scientists also hold these beliefs, will
correlate positively with past and future COVID-19
mitigation behaviors.

2. Perceived understanding, by both the self and scientists, of
COVID-19 consensus information, will correlate with
increased belief in COVID-19 consensus information.

3. Support for COVID-19 conspiracy theories will undermine
belief in consensus information concerning COVID-19.

4. The act of explaining the causal logic behind prominent
COVID-19 conspiracies will reduce confidence in one’s
perceived understanding of these theories, which in turn
should correlated with decreased overall endorsement of
COVID-19 conspiracies.

Participants and Procedures

We recruited 399 U.S. Citizens participants from Amazon MTurk
in November of 2020 (57.3% females; age M = 42.81, SD = 13.49;
74% identify as White; and 78.4% have earned at least a Bachelor’s
degree). Of W1 participants, 58% or 232 were retained at W2'.
Participants who did or did not return for the W2 survey did not

'Due to a coding error, only 27% of participants in the Pilot Study and 80% of
participants in the main Study completed demographic measures. For these
reasons, we use these data to describe our sample but do not control for
demographic characteristics in our model specification.
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significantly differ in mean-levels of W1 belief in consensus
COVID-19 information, perceived understanding of consensus
COVID-19 information, cognitive sophistication, conspiratorial
predispositions, and partisanship (ps > 0.05). However,
participants who returned for W2 were significantly more
ideologically conservative than participants who did not (W1
Only M = 351, SD = 1.93; W1 and W2 M = 3.93, SD = 1.88;
t =2.17, p = 0.031). The demographic characteristics of the two
waves are highly similar (see Supplementary Table S4 in the
Supplemental Materials).

At W1, participants completed measures of 1) perceived
understanding of consensus COVID-19 information, 2) beliefs
in consensus COVID-19 information, 3) cognitive sophistication,
4) conspiratorial predispositions, and 5) familiarity with different
COVID-19 conspiracies®, and 6) control variables. Measures of
belief and understanding were assessed first, in random order,
followed by the remaining set of measures. Participants were then
contacted two days after data collection for W1 was complete to
participate in the W2 survey.

At the start of W2, participants completed the IOED paradigm
developed by Rozenblit and Keil (2002; see Fernbach et al., 2013;
Zeveney and Marsh, 2016). All participants first learned how to
rate their understanding of phenomena on a 7-point scale (1 =
very vague understanding, 7 = very thorough understanding)
using the same instructions we provided before evaluating
perceived understanding of consensus COVID-19 information
(see Supplemental Materials). Participants then reported how
well they understood three COVID-19 conspiracies, presented in
random order; 1) “How the Chinese government engineered the
coronavirus (COVID-19) as a bioweapon to wage war on
America and Western countries”, 2) “How powerful people
have used coronavirus (COVID-19) to orchestrate panic, close
down businesses, and destroy capitalism”, and 3) “How the actual
infection rate for the coronavirus (COVID-19) has been
misreported in order to cover up how many people have been
infected”. These conspiracies were selected because they had the
highest mean-level support in the Pilot Study.

After reporting their level of understanding of the three
COVID-19 conspiracies, participants were randomly assigned
to one of two IOED conditions. In the “explanation” condition,
participants engaged in a traditional IOED paradigm in which
they were asked to explain how each conspiracy theory works as
follows (adapted from Rozenblit and Keil (2002); see
Supplemental Materials). In contrast, participants who were
assigned to the “description” condition, which served as our
control group, were asked to list all of the characteristics of
each conspiracy they could think of (adapted from Zeveney and
Marsh, 2016).

*Participants were asked to rate how familiar (1 = Not familiar at all, 2 = Slightly
familiar, 3 = Moderately familiar, 4 = Very familiar, 5 = Extremely familiar) they
were with each of the three COVID-19 conspiracies used in the W2 IOED
paradigm (M = 3.23, SD = 1.03) and a non-conspiratorial item (“Some people
believe that the coronavirus (COVID-19) panic originated in Wuhan China.
Others do not believe this”; M = 4.05, SD = 1.04). Thus, familiarity with the
conspiracy theories was lower than the non-conspiratorial item and below the mid-
point, but not so low as to constrain variability in responding.

COVID-19 Belief and Mitigation

We used these two different IOED manipulations because
traditionally generating a causal explanation is what reveals the
limitation of one’s causal understanding (Zeveney and Marsh,
2016). For example, Vitriol and Marsh (2018) asked people to
explain how a range of public policies work, using instructions
with a strong emphasis on explicitly identifying causal
connections. Fernbach et al. (2013) adopted a similar
approach but compared participants in the explanation
condition to participants who listed reasons they agreed or
disagreed with a policy. Only when participants were required
to explain the policies was the illusion revealed. However, we are
uncertain how the act of description will function with
implausible beliefs like conspiracy theories. Accordingly, we
originally conceived of the description condition as a control
group for the effect of explanation, but are open to how it may
function in this context.

After generating an explanation or description of a single
conspiracy, participants then again rated their level of
understanding for that conspiracy. This process was repeated
for each of the remaining conspiracies, in random order.
Participants’ pre-IOED ratings were averaged across the three
conspiracies for each participant to form an indicator of self-
reported confidence in one’s understanding of COVID-19
conspiracies. Participants’ post-IOED ratings were similarly
averaged to form an indicator of self-reported confidence in
one’s understanding of COVID-19 conspiracies post-
explanation or post-description.

After the IOED paradigm, participants again completed
measures of 1) perceived understanding of consensus COVID-
19 information, 2) beliefs in consensus COVID-19 information,
and also completed measures of 3) endorsement of COVID-19
conspiracy theories and 4) COVID-19 mitigation behavior.

Measures

Means (SD), alphas, and intercorrelations of all measures are
available in Table 1. All continuous variables were rescaled to run
from 0-1 for easier interpretation and comparison of effect sizes.
Full wording, items, and instructions can be found in the
Supplemental Materials if it is not in the main text.

Perceived Understanding of Consensus

COVID-19 Information.

At the start of W1 and after the IOED paradigm at W2,
participants completed a set of questions that measured their
perceived understanding of nine different elements of COVID-19
that tapped understanding of the disease’s transmission,
prevention measures, and effects on the body. We refer to
these nine items as measuring consensus COVID-19
information. Participants reported in random order the extent
to which they understood these consensus pieces of information,
as well as how well “scientists and public health experts”
understood this information. Participants were provided with
instructions based on those used in the illusion of explanatory
depth literature to guide their rating of understanding. Higher
values represented increased perceived understanding of
consensus COVID-19 information.
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Perceived Belief in Consensus COVID-19

Information

At the start of W1 and after the IOED paradigm at W2,
participants rated how much they believed the same nine
consensus COVID-19 pieces of information, again for
themselves and for “scientists and public health experts”, in
random order (see Supplemental Materials for items). An
independent measure of “belief” was computed for each
referent group, separately, by taking mean responses across all
items. Higher values represented increased belief in consensus
COVID-19 information.

Cognitive Sophistication

At the start of W1, participants completed a measure of the
Cognitive Reflection Test (CRT; Frederick, 2005), following the
procedure used by Pennycook and Rand (2019), which combined
modified versions of the original CRT items with additional non-
numeric items from Thomson and Oppenheimer (2016).
Participants were asked to provide an answer to seven items,
such as: “If you’re running a race and you pass the person in
second place, what place are you in?”, “A farmer had 15 sheep and
all but eight died. How many are left?”, and “If it takes 10 s for 10
printers to print out 10 pages of paper, how many seconds will it
take for 50 printers to print out 50 pages of paper?”. Correct
responses were coded as a “1” and incorrect responses were coded
as a “0”. Responses were averaged across items and scaled such
that higher values correspond with higher levels of cognitive
sophistication.

Conspiratorial Predispositions

At the start of WI, participants completed a measure of
conspiratorial  predisposition  (Edelson et al, 2017).
Participants indicated, on a 7-point scale (1 = strongly
disagree, 2 = disagree, 3 = somewhat disagree, 4 = neither
agree nor disagree, 5 = somewhat agree, 6 = agree, 7 =
strongly agree) the extent to which they agree or disagree with
the following statements: 1) “Much of our lives are being
controlled by plots hatched in secret places”, 2) “Even though
we live in a democracy, a few people will always run things
anyway”, 3) “The people who really run the country are not
known to the voters”, and 4) “Big events like wars, economic
recessions, and the outcomes of elections are controlled by small
groups of people who are working in secret against the rest of us”.
Responses were averaged across items and scaled such that higher
values correspond with higher levels of conspiratorial
predispositions.

Covid-19 Conspiracy Theories

Participants were asked to report the extent to which they believe
in each of six different COVID-19 conspiracies (selected from
Miller, 2020), including the belief that 1) “the government is
hiding the vaccine”, 2) “COVID-19” is a bioweapon engineered
by the Chinese government to wage war on America and Western
countries”, 3) “the coronavirus (COVID-19) originated from
drinking Corona beer”, 4) “the coronavirus (COVID-19) panic
has been an orchestrated effort by powerful people to close down

COVID-19 Belief and Mitigation

businesses and destroy capitalism. Others do not believe this”, 5)
“the coronavirus (COVID-19) was originally engineered by the
U.S. military”, and 6) “that the infection rate in your country from
coronavirus (COVID-19) is much higher than is reported, so as to
cover up how many people have been infected. Others do not
believe this”. The items were presented in random order, and
responses were coded such that higher values represent increased
endorsement of conspiracy theories.

COVID-19 Mitigation Behaviors

At W2, participants indicated whether they had engaged in 11
different COVID-19 mitigation behaviors. Items included social
distancing behaviors, sanitization behaviors, and mask wearing.
This measure was computed by calculating the total number of
“Yes” responses and dividing by the total number all items.
Higher values indicate increased engagement in COVID-19
mitigation behavior.

Control Variables

We included in our analysis a set of control variables including: 1)
political knowledge, 2) ideological self-placement, partisan
identification, and certainty in both, 3) political engagement,
4) media consumption, and 5) concern about COVID-19. These
variables were controlled for in all models unless explicitly noted
otherwise. The Supplemental Materials provides complete
information for how these constructs were measured and
computed. High values correspond with higher level of
knowledge, engagement, media consumption, COVID-19
concern, conservatism, republicanism, and ideological certainty.

RESULTS

Hypothesis 1: Does Belief in Consensus
COVID-19 Information Correlate With

Increased COVID-19 Mitigation?

We first sought to replicate the results of the Pilot Study that belief
in COVID-19 consensus information (by the self or by scientists)
would correlate with COVID-19 mitigation behaviors. To do so,
we regressed using ordinary least-squares W2 COVIDI9
mitigation behavior on our control variables and either W1 or
W2 independent variables. The results of this analysis are
summarized in Table 2. Personal beliefs in consensus COVID-
19 information correlated with mitigation behaviors at both time
points (W1 personal beliefs, b = 0.65, CI 95% (0.48, 0.82),
p < 0.001; W2 personal beliefs, b = 0.42, CI 95% (0.18, 0.59),
p < 0.001) and perceptions of scientists’ beliefs correlated with
mitigation behaviors at W1 (b = —0.19, CI 95% (-0.37, -0.01), p =
0.040), but not W2 (b = 0.07, CI 95% (~0.12, 0.26), p = 0.464)°.
Omitting personal belief from the model, perceptions of scientists
correlated with mitigation behaviors, although this only obtained

*These results are unchanged when including measures of perceived understanding
of consensus COVID-19 information as covariates, suggesting that belief correlates
with COVID-19 mitigation behavior independent of these constructs.
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significance in W2 (W1, b =0.13, CI 95% (-0.04, 0.31), p = 0.142;
W2, b=0.32, CI 95% (0.16, 0.61), p < 0.001). While perception of
scientists’ beliefs has an inconsistent relationship when
accounting for other competing predictors of behavior
(Table 2), both personal beliefs and perceptions of scientists’
beliefs about COVID-19, at both W1 and W2, significantly
correlated with increased COVID-19 mitigation behaviors
without our control variables (see Table 1).

Hypothesis 2: Does Perceived
Understanding Correlate With Increased

Belief in Consensus COVID-19 Information?
Next, we tested what correlated with belief in COVID-19
consensus information (by the self or perceptions of scientists’
beliefs). Our primary focus is to examine whether these two
variables are associated with 1) perceived understanding of
consensus COVID-19 information and 2) COVID-19
conspiracy theories, net the effect of our controls using
ordinary least squares regression. The results of this analysis
are summarized in Tables 3, 4.

We regressed W2 personal belief and W2 perceptions of
scientists’ beliefs about COVID-19, separately, across a range
of model specifications. In all models, we include our full set of
control variables measured at W1 as well as W2 COVID-19
conspiracy theory endorsement. In our first model, we use W1
measures of perceived understanding and beliefs about COVID-
19 as predictors, and in our second model we use W2 measures of
perceived understanding and beliefs about COVID-19.

Consistent with the Pilot Study, our results indicate that
believing consensus COVID-19 information at W2 was
correlated with 1) higher personal understanding of COVID-
19, measured at both W1 and W2, and 2) higher perceptions of
scientists’ understanding and beliefs about COVID-19, measured
at both W1 and W2. Similarly, W2 perceptions of scientists’
beliefs about consensus COVID-19 information was correlated
with 1) increased perceptions that scientists understand
consensus COVID-19 information, measured at both W1 and
W2, and 2) increased personal beliefs in consensus COVID-19
information, measured at both W1 and W2. Personal
understanding of consensus COVID-19 information did not
correlate with perceptions of scientists’ belief in consensus
COVID-19 information.

Hypothesis 3: Does Belief in COVID-19
Conspiracy Theories Correlate With
Decreased Belief in Consensus COVID-19

Information?

Importantly, however, belief in COVID-19 conspiracy theories at
W2 correlated with significantly reduced personal belief, and
perceptions of scientists’ belief, in consensus COVID-19
information. Moving from the lowest to the highest levels of
support for COVID-19 conspiracies corresponded with a
decrease of approximately 16-23% and 10-14% in personal
beliefs and perceptions of scientists’ beliefs in COVID-19
consensus information, respectively.

COVID-19 Belief and Mitigation

Summary of Observational Findings
Opverall, we have provided evidence that mitigation behaviors are

correlated with belief in consensus COVID-19 information. Belief
in this consensus information was strengthened by self and expert
understanding of the information, and, importantly, weakened by
endorsement of conspiracy theories. We next turn to exploring
what could reduce endorsement of conspiracy theories.

Hypothesis 4: Will Revealing the lllusion of
Explanatory Depth Reduce Perceived
Understanding of COVID-19 Consensus
Information and Support for COVID-19
Conspiracies?
We examined the IOED for both the explanation and description
condition. To do so, a mixed 2 (time point: pre-IOED rating vs.
post-IOED rating; within) x 2 (condition: explanation vs.
description; between) ANOVA was used to compare differences
in self-reported understanding of COVID-19 conspiracy theories,
pre-IOED to post-IOED. This analysis indicated a significant main
effect of time point (F (1, 230) = 9.33, p = 0.002; Overall pre-IOED
M = 0.38, SD = 0.39; Overall post-IOED M = 0.42, SD = 0.30).
There was no main effect of condition and there was not a
significant interaction (ps > 0.21; Explanation pre-IOED M =
0.35, SD = 0.29; Explanation post-IOED M = 0.40, SD = 0.30;
Description pre-IOED M = 0.40, SD = 0.30; Description post-
IOED M = 0.44, SD = 0.30). Thus, we observe change in perceived
understanding of conspiracies as a function of the IOED task. But,
and in contrast to prior work on the IOED, instead of revealing the
illusion and reducing perceived understanding, we observe
significant increases in perceived understanding (see Figure 1).
We next explored whether an increase in understanding of
COVID-19 conspiracy theories was common across all of our
participants or, alternatively, driven by a subset of our
participants. Across both conditions, 30.17% showed increased
post-IOED ratings (description condition, 29.75%; explanation
condition, 30.63%), 40.52% reported decreases in their ratings
post-IOED (description condition, 41.32%; explanation condition,
39.64%), and 29.3% of participants showed zero change in their
understanding ratings pre to post-IOED (description condition,
28.93%; explanation condition, 29.73%). In short, we find that the
increase in post-IOED ratings is driven by a subset of our participants.
What differentiates people who increased their perceived
understanding of conspiracies after the IOED task from people
who did not? We examined whether overall cognitive
sophistication and conspiratorial predisposition, known
correlates of endorsement for conspiracies more generally,
correlated with change in perceived understanding. We
computed a difference score between perceived understanding
(post-IOED minus pre-IOED), such that positive values
correspond with increases in perceived understanding.* We
regressed the IOED difference score (collapsed across IOED

*We arrive at statistically similar results and conclusions when, instead of using a
difference score, we control for pre-IOED perceived understanding and use
post-IOED understanding as the predictor.
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TABLE 2 | COVID-19 mitigation behavior (W2).

Partisanship

Party certainty
Ideology

Ideology certainty
Political knowledge
Mainstream media
Local media
Partisan media
Political engage
COVID-19 worry
COVID-19 cons
Science belief W1
Personal belief W1
Science belief W2
Personal belief W2
Constant

N

F(dF)

RZ

COVID-19 Belief and Mitigation

COVID-19 mitigation behavior (W2)

b

0.11
-0.09
-0.17
-0.06

0.12

0.04

0.01

0.04
-0.02
0.14*

0.09
-0.19*

0.65™*

0.33*

232
15.26 (13, 218)

0.48

95% ClI

-0.06, 0.28
-0.23, 0.06
-0.37, 0.03
-0.19, 0.07
-0.02, 0.26
-0.06, 0.14
-0.07, 0.10
-0.14, 0.22
-0.13, 0.09
0.02, 0.26
-0.07, 0.24
0.48, 0.82
-0.37, -0.01

0.12, 0.54

t b 95% ClI
1.28 0.13 ~0.05, 0.30
-1.14 -0.03 -0.19, 0.12
-1.72 -0.24* -0.44, -0.04
-0.87 -0.09 -0.23, 0.05
1.69 0.10 -0.05, 0.24
0.73 0.03 -0.07, 0.14
0.32 0.02 -0.07, 0.1
0.42 0.05 -0.14, 0.24
-0.33 -0.05 -0.17, 0.06
2.28 0.18" 0.06, 0.30
1.08 0.10 -0.08, 0.26
7.42 - -
2.07 - -

- 0.07 -0.12, 0.26

- 0.42 0.24, 0.60
3.09 0.30" 0.09, 0.51

- 232 -

- 12.98 (13, 218) -

- 0.44 -

Notes. All variables recoded to run from 0 to 1 for ease of interpretation. *p < 0.05; 'p < 0.01; "'p < 0.001.

TABLE 3 | Personal belief about COVID-19 (W2).

Personal belief about COVID-19 (W2)

b 95% CI t b 95% ClI t
Partisanship 0.05 0.19, 0.81 0.81 0.00 -0.12, 0.11 -0.02
Party certainty -0.05 0.07, -0.83 -0.83 -0.10 -0.20, 0.00 -1.95
|deology *-0.22 -0.07, -2.92 -2.92 -0.11 -0.24, 0.02 -1.64
Ideology certainty 0.04 0.14, 0.72 0.72 0.03 -0.06, 0.12 0.62
Political knowledge *0.11 0.22, 2.02 2.02 0.05 -0.05, 0.14 0.96
Mainstream media -0.11 -0.03, -2.61 -2.61 **-0.11 -0.18, -0.04 -3.11
Local media 0.00 0.07, -0.05 -0.05 0.03 -0.03, 0.09 0.95
Partisan media 0.05 0.19, 0.62 0.62 0.09 -0.04, 0.21 1.38
Political engage -0.02 0.06, -0.55 -0.55 0.00 -0.07, 0.07 0.00
COVID-19 worry ***0.22 0.30, 4.73 4.73 **0.15 0.07, 0.23 3.81
COVID-19 cons *-0.23 -0.11, -38.74 -3.74 *-0.16 -0.26, -0.06 -3.15
Science under. W1 *0.20 0.37, 2.28 2.28 - - -
Personal under. W1 »**0.24 0.37, 3.55 3.55 — — —
Science belief W1 ***0.30 0.44.4.10 4.10 - - -
Science under. W2 — — — ***0.36 0.24, 0.48 5.84
Personal under. W2 — — — *0.23 0.11, 0.34 3.92
Science belief W2 — — — ***0.36 0.25, 0.48 6.08
Constant *0.16 0.33, 1.89 1.89 **0.02 -0.12, 0.17 0.31
N 232 — - 232 - -
F(dF) 31.87 (14, 217) — — 48.48 (14, 217) — —
0.67 - - 0.76 - -

Notes. All variables recoded to run from 0 to 1 for ease of interpretation. *p < 0.05; "p < 0.01; "'p < 0.001.

condition given the lack of differences found for that
manipulation) on a model including all of our control variable
measures and W1 measures of perceived understanding of and
beliefs in consensus COVID-19 information, and both
conspiratorial predispositions and cognitive sophistication (see
Table 5). Whereas conspiratorial predispositions significantly
correlated with increased perceived understanding of COVID-
19 conspiracies after the IOED task (b = 0.16, CI 95% (0.08, 0.24),

p <0.001), cognitive sophistication was not significantly related to
change in perceived understanding (b = 0.01, CI 95% (-0.07,
0.08), p = 0.876).

Does change in understanding of conspiracies correlate with
their endorsement? For this analysis, we regress support for
COVID-19 conspiracies (measured at W2) on the full set of
W1 controls variables and the IOED difference variable. This
analysis is graphically represented in Figure 2. Results indicate
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TABLE 4 | Scientists’ belief about COVID-19 (W2).

COVID-19 Belief and Mitigation

Scientists’ belief about COVID-19 (W2)

b 95% ClI t b 95% CI t
Partisanship 0.04 -0.10, 0.17 0.56 0.03 -0.09, 0.15 0.47
Party certainty 0.06 -0.05, 0.18 1.05 0.08 -0.03, 0.18 1.43
|deology -0.03 -0.19, 0.12 -0.42 -0.01 -0.15, 0.13 -0.11
Ideology certainty 0.01 -0.09, 0.12 0.27 0.00 -0.10, 0.09 -0.02
Political knowledge 0.09 -0.02, 0.20 1.60 0.05 -0.05, 0.15 0.97
Mainstream media -0.01 -0.09, 0.07 -0.24 0.00 -0.07, 0.08 0.05
Local media 0.00 -0.07, 0.06 -0.09 0.01 -0.05, 0.07 0.41
Partisan media -0.11 -0.25, 0.04 -1.47 -0.10 -0.23, 0.08 -1.48
Political engage 0.03 -0.06, 0.12 0.63 0.02 -0.06, 0.10 0.55
COVID-19 worry 0.09 -0.01, 0.19 1.79 0.07 -0.02, 0.15 1.57
COVID-19 cons *~0.13 -0.26, -0.01 -2.12 -0.10 -0.21, 0.01 -1.82
Science under. W1 **0.22 0.07, 0.38 2.79 — — —
Personal under. W1 -0.02 -0.16, 0.12 -0.27 — — —
Personal belief W1 ***0.33 0.19, 0.47 4.59 — — —
Science under. W2 - - - **0.26 0.13, 0.40 3.94
Personal under. W2 — — — -0.08 -0.21, 0.04 -1.32
Personal belief W2 - - — ***0.40 0.27, 0.53 6.08
Constant 0.30 0.13, 0.47 3.50 0.27 0.13, 0.42 3.65
N 232 - - 232 - -
F(dF) 15.37 (14, 217) — — 22.89 (14, 217) — —
R? 0.50 - - 0.60 — —

Notes. All variables recoded to run from 0 to 1 for ease of interpretation. *p < 0.05; 'p < 0.01; "'p < 0.001.

that increased perceived understanding of conspiracies
significantly correlated with increased support for COVID-19
conspiracies (b =0.22, CI 95% (0.06, 0.37), p = 0.007; Table 6). To
strengthen our inferences concerning whether increases or
decreases in understanding of COVID-19 conspiracy theories,
post-IOED, 1is driving this relationship, we computed two
dummy-variables with categorization as “increase” or
“decrease” coded as a “1”, and the “no change” group as the
referent, coded as a “0”. This allows for a comparison between
“increase” and “no change” or “decrease” and “no change”.
Compared to participants who did not show change in
understanding post-IOED, those who increased understanding
post-IOED were more likely to endorse COVID-19 conspiracies
(b = 0.06, CI 95% (0.00, 0.12), p = 0.053); however, those who
decreased understanding post-IOED were not any more or less
likely to endorse COVID-19 conspiracies then those who did not
change understanding post-IOED (b = 0.003, CI 95% (-0.05,
0.06), p = 0.926).

Finally, we examined the extent to which change in perceived
understanding of COVID-19 conspiracies correlated with
perceived understanding of consensus COVID-19 information.
Here, we are able to take advantage of the panel design of our
measures that straddled the IOED. We examined whether
changes post-IOED in understanding of COVID-19 conspiracy
theories correlated with W1 to W2 change in perceptions of one’s
own or scientists understanding of consensus COVID-19
information, separately. For this analysis, we regress W2
dependent variables on W1 control variables, W1 and W2
measures of understanding and belief (other than what is
estimated as the dependent variables), and the IOED
difference score, interpreting coefficients for the latter as
predicting W1 to W2 change in the dependent variables.

Results indicate that an increase post-IOED in perceived
understanding of COVID-19 conspiracies correlated with
significantly reduced perceived understanding of consensus
COVID-19 information from W1 to W2 (b = -0.21, CI 95%
(-0.33, —0.10), p < 0.001). In contrast, we did not observe a
significant relationship between the IOED difference score and
perceptions of scientists’ understanding (b = 0.03, CI 95% (-0.07,
0.13), p = 0.51). These results are summarized in Table 7.

Again, we estimated the same models above for perceived
understanding, but swapped in the two dummy-variables as an
alternative to the IOED difference score. Results indicate that,
compared to participants who did not show change in
understanding  post-IOED,  those = who  increased
understanding post-IOED were more likely to report W1 to
W2 decreases in perceived understanding of consensus COVID-
19 information (b = —0.06, CI 95% (—0.10, —0.01), p = 0.013);
however, those who decreased understanding post-IOED were
not significantly different from those who did not change
understanding post-IOED (b = 0.01, CI 95% (-0.03, 0.05),
p = 0.745).

DISCUSSION

We examined beliefs about consensus COVID-19 information
and its implications for COVID-19 mitigation behaviors. We find
that belief in COVID-19 consensus information (by the self or
perceptions of scientists’ beliefs) correlates with COVID-19
mitigation behaviors. Importantly, belief in COVID-19
consensus information was correlated with perceived
understanding of COVID-19 consensus information. We also
demonstrate that belief in COVID-19 conspiracies correlated
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FIGURE 1 | Between-subject comparison of mean-level perceived understanding of
explanation or description conditions.

group

COVID-19 conspiracy theories, pre and post IOED, for participants in the

with significantly reduced belief in and perceptions of scientists’
belief in COVID-19 consensus information. While we do observe
significant bivariate correlations, perceived understanding and
COVID-19 conspiracies do not correlate with COVID-19
behavioral mitigation independent of our control variables,
consistent with the observations reported by Hornick et al.
(2020). Together, these results indicate that perceived
understanding and COVID-19 conspiracy theories may
indirectly influence compliance with COVID-19 mitigation
through its relationship to beliefs about COVID-19.
Importantly, we also implemented an IOED paradigm
(Rozenblit and Keil, 2002) to experimentally manipulate
perceived understanding of COVID-19 conspiracies and,
consequently, influence support for these theories. Our
findings with the IOED paradigm are important for two
reasons. First, we provide a novel demonstration of how
explanation or description influences understanding of
phenomena generally seen as implausible or improbable.
Prior research indicates that the act of explanation leads to
reductions in belief confidence (Rozenblit and Keil, 2002;
Fernbach et al., 2013; Vitriol and Marsh, 2018). However,
for COVID-19 conspiracy theories, the act of explanation or
description increased perceived understanding. While
previous research has consistently shown a decrease in
understanding after explanation alone (vs. description), we
observed an equivalent increase for both the explanation and
description conditions. We think that the lack of difference
between our conditions helps illustrate why we find an overall
increase. Our tested conspiracy theories are phenomena that
people should have much less familiarity with than
phenomena usually tested in IOED work (e.g., how a faucet
works). Participants may have so little self-perceived
knowledge about these conspiracy theories that the act of
reflecting on conspiracy theories in any way may help
generate information that was not previously believed or
increased cognitive fluency in one’s understanding of
COVID-19 conspiracy theories in a way that inflates
perceived validity (e.g., DiFonzo et al., 2016). This in turn
may lead to greater perceptions of understanding. In this way,

instead of revealing the limitations of one’s causal
understanding, being tasked with explaining or describing
the existence of implausible or improbable phenomena may
ironically raise perceived causal understanding. Future
research should seek to replicate and extend these
observations across a broader range of conspiracy theories
and epistemically suspect beliefs, using both description and
explanation prompts, to better understand this phenomenon.

Our findings with the IOED paradigm are also important
because we gain some leverage for causal inference regarding
the consequences of COVID-19 conspiracies for perceived
understanding and beliefs about COVID-19. Not all of our
participants showed a pre to post-IOED increase despite an
overall mean increase in ratings; while almost a third showed
increased post-IOED ratings, 40% reported decreases in their
ratings post-IOED, and less than a third of participants
showed zero change in their understanding ratings pre to
post-IOED. Pre to post-IOED increases were correlated with
high levels of conspiratorial predispositions. Increases in
understanding correlated with increased endorsement of
COVID-19  conspiracies  and  reduced  perceived
understanding of COVID-19 consensus information. These
results strengthen our claim that COVID-19 conspiracy
theories are consequential for COVID-19 beliefs and
behaviors. Our results also suggest that time and attention
given to COVID-19 conspiracies may be misguided;
describing or explaining the existence of COVID-19
conspiracies may ironically increase support for these
accounts and undermine knowledge about, belief in, and
willingness to engage in COVID-19 mitigation for those
people already predisposed to believing in conspiracies.
Instead, communications and recommendations from
public health experts should focus, first and foremost, on
increasing belief in and acceptance of consensus COVID-19
information and, secondarily, increasing understanding of
this information (also see Rabb et al.,, 2019; Clark et al.,
2020; Marsh et al., 2021).

Despite the strength of our evidence across both samples,
our study is nonetheless limited by its exclusive reliance upon
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TABLE 5 | Pre-IOED to Post-IOED change in understanding of COVID-19 conspiracies.

Pre-IOED to Post-IOED change in understanding of COVID-19 conspiracies

b

Partisanship 0.01
Party certainty 0.02
Ideology -0.01
Ideology certainty -0.038
Political knowledge -0.08
Mainstream media 0.04
Local media 0.03
Partisan media 0.05
Political engage 0.02
COVID-19 worry 0.03
Personal under. W1 -0.12
Personal belief W1 0.09
Science under. W1 0.02
Science belief W1 -0.11
Conspiratorial Predisposition **0.16
Cognitive sophistication 0.01
Constant ***0.58
N 226
F(dF) 1.72 (16, 209)
R 0.12

95% ClI t
-0.12,0.14 0.15
-0.09, 0.14 0.36
-0.16, 0.14 -0.12
-0.13, 0.07 -0.55
-0.14, 0.08 -0.58
-0.04,0.12 1.02
-0.04, 0.09 0.82
-0.10, 0.19 0.64
-0.06, 0.11 0.53
-0.07, 0.12 0.55
-0.25, 0.02 -1.67
-0.06, 0.24 117
-0.15,0.18 0.22
-0.25, 0.04 -1.43
0.08, 0.24 3.89
-0.07, 0.08 0.16
0.41,0.75 6.78

Notes. All variables recoded to run from 0 to 1 for ease of interpretation. *p < 0.05; "p < 0.01; “'p < 0.001.
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FIGURE 2 | Pre to post IOED change in perceived understanding of
COVID-19 conspiracy theories and belief in COVID-19 conspiracies.

MTurk samples. MTurk samples may be older and more
diverse than student samples, and more nationally
representative than typical internet samples (e.g., Berinsky
et al., 2012), but are not a representative, random sample of
the American public. This limitation is particularly notable for
correlational or observational studies. Further, our sample was
limited to U.S. citizens. Future research should investigate the
generalizability of our observations to samples more
representative of the U.S. and the international community
(e.g., Vitriol et al., 2019) in order to better understand beliefs
about COVID-19 and its implications for COVID-19

TABLE 6 | COVID-19 conspiracies.

COVID-19 conspiracies

b 95% ClI t
Partisanship 0.02 -0.14, 0.18 0.24
Party certainty -0.02 -0.16, 0.11 -0.35
|deology *0.19 0.01, 0.36 2.11
Ideology certainty -0.02 -0.14, 0.11 -0.24
Political knowledge *-0.19 -0.31, —0.06 -2.97
Mainstream media -0.04 -0.13, 0.05 -0.87
Local media 0.038 -0.05, 0.11 0.79
Partisan media -0.15 -0.32, 0.01 -1.81
Political engage 0.03 -0.07, 0.13 0.53
COVID-19 worry -0.05 -0.15, 0.05 -1.02
Change in IOED understanding **0.22 0.06, 0.37 2.73
Constant **0.29 0.10, 0.47 3.02
N 232 . —
F(dF) 6.33 (11, 220) — —
R? 0.24 - —

mitigation behaviors. By understanding lay beliefs about
COVID-19, public health practitioners can better identify
who is likely to resist their advice and target those
individuals with more effective messages designed to
increase compliance. Doing so will help both individuals
and their communities combat the spread of COVID-19
and the pandemics after that.
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TABLE 7 | Personal and Scientists Understanding (W2).

Personal understanding (W2)

COVID-19 Belief and Mitigation

Scientists’ understanding (W2)

b 95% ClI

Partisanship 0.09 -0.03, 0.20
Party certainty -0.04 -0.14, 0.06
Ideology -0.11 -0.24, 0.02
Ideology certainty 0.05 -0.04, 0.13
Political knowledge -0.01 -0.10, 0.08
Mainstream media **0.10 0.03, 0.17
Local media 0.04 -0.02, 0.10
Partisan media 0.03 -0.10, 0.15
Political engage 0.01 -0.07, 0.08
COVID-19 worry 0.03 -0.05, 0.12
Science under. W1 *-0.19 -0.37, -0.01
Science belief W1 0.05 -0.09, 0.19
Personal under. W1 **0.41 0.29, 0.52
Personal belief W1 0.09 -0.08, 0.26
Science under. W2 **0.24 0.09, 0.40
Science belief W2 -0.08 -0.22, 0.05
Personal under. W2 - -
Personal belief W2 0.09 -0.07, 0.26
Change in IOED understanding **-0.21 -0.33, -0.10
Constant ***0.32 0.17, 0.47
N 232 -
F(dF) 16.93 (18, 213) -

R? 0.59 —

t b 95% ClI t
1.52 0.03 -0.07, 0.12 0.53
~0.75 0.07 ~0.02, 0.16 1.61
-1.60 -0.01 -0.12, 0.11 -0.10
1.02 ~0.02 ~0.09, 0.06 -0.47
-0.24 -0.01 -0.08, 0.07 ~0.14
2.73 0.05 ~0.01, 0.11 1.66
1.38 -0.02 -0.07, 0.03 -0.92
0.43 ~0.05 ~0.15, 0.05 -0.95
0.14 0.00 -0.06, 0.07 0.15
0.85 -0.04 ~0.11, 0.03 114
214 =066 0.53, 0.78 1055
0.65 ©_0.25 -0.36, -0.13 ~4.23
6.91 =_0.18 -0.29, -0.07 -3.33
1.06 0.12 -0.02, 0.26 1.66
3.11 - - -
-1.20 40,26 0.15, 0.37 4.66
- ~0.18 0.07, 0.29 3.1
1.13 ~0.19 0.05, 0.33 2.70
3.72 0.03 -0.07, 0.13 0.66
4.1 ~0.01 ~0.15, 0.12 ~0.21
- - 232 -
- - 36.19 (18, 213) -
- - 0.75 -

Notes. All variables recoded to run from 0 to 1 for ease of interpretation. *p < 0.05; "p < 0.01; "'p < 0.001.
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