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In early 2020, the COVID-19 pandemic created an
urgent demand, not just for scientific information
and advice, but also for policy proposals that helped
curb the spread of the virus while minimizing eco-
nomic and other collateral societal effects. The research
response has been unprecedented. After just 1 year,
PubMed returns more than 100,000 publications,
10 times as many as for Ebola or Zika, and nearly as
many as produced in 200 years of work on influenza.

Some saw the COVID-19 crisis primarily as a crisis
of misinformation, following a longer trend of “truth
decay” (1): that is, an array of confusing and conflicting
messages that question facts, blur the line between
fact and opinion, and dismiss formerly respected sour-
ces of information as merely political interests pushing
a partisan agenda. The World Health Organization
went so far as to warn against an “infodemic . . . an
overabundance of information—some accurate and
some not—that makes it hard for people to find trust-
worthy sources and reliable guidance when they need
it” (2).

But, of course, the informational environment
surrounding COVID-19 continues to be highly com-
plex. Since the beginning of the pandemic, science
has moved at breakneck speed and under immense
public scrutiny. Influential journals published studies
only to retract them a short time later. And the scien-
tific community was faced with the dilemma of having
to correct misinformation they knew to be false with
science that was emerging and would continue to pro-
duce new and sometimes contradictory findings in the
months to come (3).

The lessons from COVID-19 leave science commu-
nication researchers and practitioners in a difficult
spot. If we do not improve the scientific literacy under-
girding our public and political discourse, how can we
make sense of the challenging issues we face? We
cannot set policy or make informed decisions as

citizens if we do not agree on a common set of facts
and trust a common domain of expertise to ground
the conversation. At the same time, misinformation
and disinformation are multifaceted phenomena. Di-
agnosing, understanding, and evaluating the problem
and its potential solutions is complicated by a host of
factors, including a fundamental transformation of our
information ecology, widening partisan rifts, human
tendencies toward motivated information processing,
and even flawed incentives within the scientific system
(4). In short, COVID-19 illustrates powerfully why
building a practitioner-relevant evidence base for
communicating about science and its public impacts
is both more urgent and more complicated than ever.

Responding directly to these complexities, this
collection of articles reports on a colloquium of the
National Academies of Sciences, Engineering, and
Medicine titled, “Advancing the science and practice
of science communication: Misinformation about sci-
ence in the public sphere.” This event was the fourth
and most recent in a series of convenings devoted to
the science of science communication (5–7). Begin-
ning in May 2012, the series was designed to survey
the state of empirical social science research in science
communication and advance the research agenda. The
2019 iteration was designed more broadly, welcoming
individuals and organizations engaged in communicat-
ing science with a variety of goals and from a variety of
vantage points spanning the communities of research
and practice. Participants hailed from universities, think
tanks, philanthropic foundations, for-profit research or-
ganizations, professional societies, journalism and me-
dia companies, informal science education entities,
health professions practices, nonprofit organizations,
and government agencies.

Panels and presentations were organized around
four broad principles: 1) the need to tailor efforts
toward clearly defined goals for communicating
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science; 2) the importance of theory-based and practice-informed
hypotheses for evaluating approaches to communicating; 3) the
need for (new) metrics when assessing effectiveness; and 4) the
importance of partnerships between researchers and practitioners
(including science, technology, engineering and mathematics or
STEM scientists) for generating needed evidence. This collo-
quium was designed as a first step toward building such a
practitioner-informed research agenda.

Even though the colloquium took place before COVID-19 be-
came one of the most urgent science (communication) issues of
our generation, many of the panels and presentations foreshad-
owed themes that arose as challenges for science communication
during the ongoing pandemic. Similarly, many of the contribu-
tions to this colloquium issue were prepared during the pandemic
and informed by some of the science communication challenges it
raised. Overall, five themes emerged within this colloquium issue.

The first relates to uncertainties in what we know and do not
know about misinformation infodemics. To what degree are
misinformation and disinformation more frequent or ubiquitous
in their occurrence (such as during the ongoing pandemic) than
they have been in the past? And what do social scientific
literatures tell us about interventions and their likelihood of
success? Cacciatore’s overview (8) identifies areas of consensus
across different strands of literature about the extent to which
misinformation might pose a problem in various issue domains.
He also examines the state of the social scientific evidence base
underlying proposed solutions. Understanding the changing
landscape of misinformation will also require an increasingly so-
phisticated grasp of the information ecologies in which data—
accurate or not—gets produced, disseminated, and consumed.
Watts, Rothchild, and Mobius (9) posit that previous approaches
to mapping the problem of misinformation have taken too narrow
a view. Instead, they argue for a much broader take on the issue,
encompassing biased and misleading—but not necessarily
inaccurate—information that might be produced or amplified by
mainstream news organizations.

Of course, COVID-19 also laid bare uncertainties of science
itself, the second theme to emerge from the colloquium. During
the COVID-19 pandemic, science on the virus, therapies, and vac-
cines moved at breakneck speed and under immense public scru-
tiny. Missteps, as a result, were not only predictable but also
unavoidable in an environment in which scientists tried to correct
information that they knew to be wrong with science that itself was
still uncertain and, in some cases, even had to be retracted (3).
West and Bergstrom (10) see this as part of a much larger problem
related to factors that might impede the scientific community’s
ability to produce reliable and accurate sources of information,
ranging from hype and hyperbole to publication bias and citation
misdirection, predatory publishing, and filter bubbles.

The third theme from the colloquium that reverberated
throughout the COVID-19 pandemic was the search for effective
interventions to combat the spread and uptake of misinformation.
Research on corrective interventions has produced mixed results
at best, with some meta-analyses showing a continued influence
of misinformation even in the face of correction (11). Nyhan (12)
takes a deep dive into this problem, examining why short-term
corrections, even if they are shown to be effective in laboratory
settings, might have a short half-life in real-world competitive
message environments. In other words, fact-based interventions
might be rendered useless in the long run by identity-motivated
biased reasoning and information processing.

As a result, a number of papers in this colloquium issue touch
on a fourth theme, suggesting a rethinking of the problem and
potential solutions. Dahlstrom (13) examines the role of storytell-
ing in the communication of scientific information. While narrative
is viewed warily by some within the scientific community as a dis-
tortion of science that promotes misinformation, the technique
can counter misinformation in certain contexts by linking scientific
truths to human experience through the assignment of meaning
and value to reality. Reyna (14) proposes a gist-based framework
for understanding how scientific messages are more likely to be
remembered and shared through social media, while misinforma-
tion is resisted. Effective interventions, based on her model, rely
less on mental representations of the memorized facts of a mes-
sage and more on its gist, which reflects audience knowledge and
experience, induces emotions, and connects to social values. This
idea is echoed by Yeo and McKasy (15), who provide an overview
of the roles of emotion and humor in the formation of science
attitudes and related behaviors. Directly addressing the motiva-
tional drivers behind the spread and acceptance of misinforma-
tion, Yeo and McKasy also discuss how humor and emotions can
help with explaining and potentially overriding audiences’ inability
or lack of motivation to recognize and challenge misinformation.

Howell and Brossard (16) highlight the fifth and final theme,
returning to the idea of truth decay, especially during the COVID-
19 pandemic: What does it mean for citizens to be scientifically
literate in a world where authoritative and well-vetted scientific
information sources compete with an onslaught of disinformation
and misinformation in fragmented and often partisan information
environments? Synthesizing across literatures in information sci-
ence, communication, and education, among others, Howell and
Brossard highlight civic science literacy, cognitive science literacy,
and—maybe most importantly—digital media science literacy as
key indicators when assessing the effectiveness of interventions
against misinformation.

Howell and Brossard (16), along with other contributors to this
colloquium issue, flag the pernicious effects of deeply rooted so-
cial inequities. This includes having access to information, being
able to evaluate its quality, and having the motivation or capacity
to extract relevant meaning for one’s life. Many existing efforts in
science communication favor more affluent or already information-
privileged audiences, while failing hard-to-reach or, more aptly,
hardly reached audiences (17). COVID-19 is just one of countless
scientific issues with disproportionate impacts on populations
based on intersections of socioeconomic status, gender, race,
ethnicity, and related social determinants of health. Moving for-
ward, the field of science communication needs to rely even more
systematically on evidence-based strategies to meaningfully con-
nect with audiences that are likely to be most vulnerable, not only
to this particular virus and its effects, but also to a science com-
munication environment that does not serve them as well as
it should.

The misinformation crisis exemplified and intensified by the
COVID-19 pandemic lays a gauntlet at the door of all science
communicators. Scholars, experts, educators, activists, organizers,
public servants, and philanthropists share an obligation to engage
in “difficult, broad-based negotiation of moral, financial, and
other societal trade-offs alongside a collective investigation of
scientific potential” (18). In the end, it is our hope that this collo-
quium issue will stimulate deeper explorations of the causes and
cures for misinformation, conducted in closer collaborations
among researchers and practitioners.

2 of 3 | PNAS Scheufele et al.
https://doi.org/10.1073/pnas.2104068118 Misinformation about science in the public sphere

https://doi.org/10.1073/pnas.2104068118


1 J. Kavanagh, M. D. Rich, Truth Decay: An Initial Exploration of the Diminishing Role of Facts and Analysis in American Public Life (RAND Corporation, Santa
Monica, CA, 2018), https://www.rand.org/pubs/research_reports/RR2314.html.

2 WHO, Novel Coronavirus: Situation Report, 13 (2020), https://apps.who.int/iris/handle/10665/330778. Accessed 18 March 2021.
3 D. A. Scheufele, N. M. Krause, I. Freiling, D. Brossard, How not to lose the COVID-19 communication war. Issues in Science and Technology (17 April 2020),
https://issues.org/covid-19-communication-war/. Accessed 18 March 2021.

4 A. Marcus, O. Oransky, The science of this pandemic is moving at dangerous speeds. Wired (2020), https://www.wired.com/story/the-science-of-this-pandemic-
is-moving-at-dangerous-speeds/. Accessed 18 March 2021.

5 B. Fischhoff, D. A. Scheufele, The science of science communication III. Proc. Natl. Acad. Sci. U.S.A. 116, 7632–7633 (2019).
6 B. Fischhoff, D. A. Scheufele, The science of science communication II. Proc. Natl. Acad. Sci. U.S.A. 111 (suppl. 4), 13583–13584 (2014).
7 B. Fischhoff, D. A. Scheufele, The science of science communication. Introduction. Proc. Natl. Acad. Sci. U.S.A. 110 (suppl. 3), 14031–14032 (2013).
8 M. A. Cacciatore, Misinformation and public opinion of science and health: Approaches, findings, and future directions. Proc. Natl. Acad. Sci. U.S.A. 118,
e1912437117 (2021).

9 D. J. Watts, D. M. Rothschild, M. Mobius, Measuring the news and its impact on democracy. Proc. Natl. Acad. Sci. U.S.A. 118, e1912443118 (2021).
10 J. D. West, C. T. Bergstrom, Misinformation in and about science. Proc. Natl. Acad. Sci. U.S.A. 118, e1912444117 (2021).
11 N. Walter, R. Tukachinsky, A meta-analytic examination of the continued influence of misinformation in the face of correction: How powerful is it, why does it

happen, and how to stop it? Communic. Res. 47, 155–177 (2019).
12 B. Nyhan, Why the backfire effect does not explain the durability of political misperceptions. Proc. Natl. Acad. Sci. U.S.A. 118, e1912440117 (2021).
13 M. F. Dahlstrom, The narrative truth about scientific misinformation. Proc. Natl. Acad. Sci. U.S.A. 118, e1914085117 (2021).
14 V. F. Reyna, A scientific theory of gist communication and misinformation resistance, with implications for health, education, and policy. Proc. Natl. Acad. Sci.

U.S.A. 118, e1912441117 (2021).
15 S. K. Yeo, M. McKasy, Emotion and humor as misinformation antidotes. Proc. Natl. Acad. Sci. U.S.A. 118, e2002484118 (2021).
16 E. L. Howell, D. Brossard, (Mis)informed about what? What it means to be a science-literate citizen in a digital world. Proc. Natl. Acad. Sci. U.S.A. 118,

e1912436117 (2021).
17 D. A. Scheufele, Beyond the choir? The need to understand multiple publics for science. Environ. Commun. 12, 1123–1126 (2018).
18 E. G. Christopherson, D. A. Scheufele, B. Smith, The civic science imperative. Stanf. Soc. Innov. Rev. 16, 46–52 (2018).

Scheufele et al. PNAS | 3 of 3
Misinformation about science in the public sphere https://doi.org/10.1073/pnas.2104068118

https://www.rand.org/pubs/research_reports/RR2314.html
https://apps.who.int/iris/handle/10665/330778
https://issues.org/covid-19-communication-war/
https://www.wired.com/story/the-science-of-this-pandemic-is-moving-at-dangerous-speeds/
https://www.wired.com/story/the-science-of-this-pandemic-is-moving-at-dangerous-speeds/
https://doi.org/10.1073/pnas.2104068118

