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ABSTRACT

Since the period leading to and following the American election cycle of 2016, a variety of sources have
warned that people in the U.S. are being exposed to fake news. In light of this problem, our study tested
the effect of exposure to guidelines (for evaluating the credibility of news online) on a person’s
assessment of real and fake news about climate change on Facebook. Through an online experiment (n =
2,750 participants), we tested two conditions and a control. Those in our Guidelines condition read
guidelines for evaluating news online while participants in our Enhanced Guidelines condition read the
same guidelines and rated them in terms of how important each guideline would be for evaluating news
online. The control group was not exposed to guidelines at all. Then, participants were shown a Facebook
post containing either real or fake news about climate change and asked to evaluate the post in terms of its
trustworthiness, and how likely they would be to like or share the post on Facebook. Our results show that
participants in both conditions were less likely to trust, like, or share fake climate news compared to the
control group. Encouragingly, these interventions did not reduce a participant’s likelihood to trust, like, or
share real climate news. Both conditions had consistently small effect sizes for each dependent variable
(trusting, liking, and sharing). However, even if exposure to guidelines only has a small chance of
reducing a person’s likelihood to trust, like, or share fake news, that small probability could still provoke
meaningful behavior change if a population as massive as all U.S. internet users were to experience our

interventions.
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INTRODUCTION

Since the period leading to and following the American election cycle of 2016, a variety of sources have
warned that people in the U.S. are being exposed to “fake news”, referring to “news” that deliberately
spreads fabricated information, mimics the format of legitimate reporting, and is intended to mislead its
consumers (Lazer et al. 2018). Though not a new problem, the reach and potentially deleterious influence
of fake news has been exacerbated by its prevalence on a wide range of social media platforms, and, the
purported role of fake news in influencing voters during the 2016 election cycle has given the issue
renewed attention (Allcott and Gentzkow 2017, Guess et al. 2018, Grinberg et al. 2019). Recent studies
have approximated the reach and magnitude of fake news on social media. A conservative estimate is that
the average American adult viewed between one and three fake news stories on social media in the month
leading up to the 2016 election (Allcott and Gentzkow 2017). And a separate study of Twitter users
estimated that fake news accounted for approximately 6% of total news consumption on social media

(Grinberg et al. 2019).

In light of this problem, researchers and media providers have been searching for ways to limit the reach
and influence of fake news. One way to do so may be through arming internet users with the information
they need to effectively assess the news they encounter online. Many webpages offer advice about how to
detect fake news, or to evaluate the credibility of information online. Facebook, in its online help center,
offers advice for spotting fake news', including “be skeptical of headlines” and “investigate the source”;
the public-facing Psychology Today offers® similar advice. Our study sought to understand if familiarity
with guidelines for evaluating the credibility of news, similar to those above, could make a person less

likely to trust or engage with fake news on social media, specifically on Facebook.

There are several reasons social media platforms have become effective conduits for the spread of false
information. First, social media outlets typically do not police the accuracy or sources of content posted to
their sites. Second, by nature of the platforms, information can be shared or promoted over and over,
which gives information (true or false) the ability to spread very widely and very quickly. Indeed, there is
evidence that false information is shared or promoted even more often than accurate information
(Vousoughi et al. 2018). And third, social media sites are popular sources of news; 47% of Americans
report that they use social media to check the news “sometimes” or “often” with Facebook being the most

popular platform for this purpose (Shearer and Gottfried 2017).

! https://www.facebook.com/help/188118808357379
2 https://www.psychologytoday.com/us/blog/socially-relevant/201711/how-spot-fake-news



Due to Facebook’s popularity as a news source and its widespread use in general, we focused our research
on just this platform. In our study, we presented participants with fake news formatted as if it were news
that had been posted to Facebook, or, a Facebook “post”. Although fake news on Facebook can “cover”
any topic, we focused our research on fake news about climate change because of its importance to global
environmental, social, and economic affairs. Fake news about climate change typically perpetuates
falsehoods that climate change is not occurring, that it is not caused by human activities, or that it does
not pose a threat to humans and the environment (Farrell et al. 2019). Therefore, our Facebook post

stimuli contained content about climate change.

To evaluate the effectiveness of guidelines in helping to inoculate against fake climate news, we asked
participants to rate the trustworthiness of the information in the post. Then, to mimic the choices
Facebook users encounter on the platform, participants were also asked how likely they would be to
“like” or “share” the post. On Facebook, “liking” a post indicates interest in content, whereas “sharing” a
post directly proliferates the content by showing it to more Facebook users. Likelihood to trust, like, or
share the post were our main dependent variables in assessing the effectiveness of our interventions on

fake news about climate change on Facebook.

Prior research has offered two theories for why individuals may be susceptible to fake news. First, the
messages imparted by fake news may align with deeply held political beliefs which, in turn, triggers
identity protective cognition. People tend to be motivated to protect their beliefs from evidence to the
contrary and may, therefore, align themselves with information that confirms what they already believe to
be true or right (Kunda 1990, Nir 2011). Prior research suggests that when people are the recipients of
fake news that is in line with their preexisting beliefs or values, they will be less motivated to engage in
critical reflection about its accuracy (Taber and Lodge 2006, Allcott and Gentzkow 2017). Secondly,
recent research has suggested that a general lack of critical thinking—independent of partisan
motivations—is responsible for an individual’s susceptibility to fake news. Controlling for political
ideology, Pennycook and Rand (2018) found that individuals who scored highly on an assessment of

analytical reasoning ability were better able to distinguish between fake and real news headlines.

In light of these findings, we were generally skeptical about the ability of mere exposure to guidelines to
inoculate consumers against the effects of fake news; in our view, simple guidelines would not be
powerful enough to overcome the partisan tug of motivated reasoning or the absence of critical thinking
that may be common to consuming false information while absentmindedly scrolling through the

Facebook interface. Thus, we hypothesized that people who read guidelines for spotting fake news



immediately before being exposed to inaccurate Facebook posts would be no less likely to trust, like, or

share them when compared to a control group that did not receive the guidelines.

We did, however, speculate that encouraging people to more deeply process guidelines could prove
powerful enough to subsequently influence their perceptions of fake news about climate change, in terms
of trusting, liking, and sharing. Therefore, we created a second intervention—which we called enhanced
guidelines—where participants, along with reading the guidelines, were asked to rate the importance of
each in terms of helping to determine the credibility of news received on Facebook. In the same way that
attribute weighting tools in research on decision support help people to make better calibrated decisions
(in terms of their needs and priorities) (Gregory et al. 2016, Bessette et al. 2019), we hypothesized that
rating individual guidelines would help people to process them more deeply; this, in turn, would lead

people to trust, like, and share fake news less when compared to a control group.

In addition to testing these interventions on fake news, we also tested them on news about climate change
that was accurate. We did so to address concerns that any positive results with respect to inoculating
people against fake news would be counterbalanced by also encouraging people to distrust legitimate

reporting about climate change.

Finally, we also included a series of covariates in our research. First, given ideological differences in
public perceptions of climate change, we tested whether the effectiveness of guidelines and enhanced
guidelines differed across both climate change skeptics and believers, and political conservatives and
liberals. Second, we included an individual’s level of knowledge about climate change as a covariate; we
hypothesized that participants who were more knowledgeable would be more discerning consumers of
our fake news stimulus. Third, we measured participants’ general disposition—negative or positive—
toward Facebook as a covariate, speculating that a positive attitude toward the social media platform
would lead people to view all posts as more trustworthy regardless of their accuracy. Additionally, we
measured whether or not participants recognized the sources of the news posts. We hypothesized that
climate doubters, who are more likely to be politically conservative, would be more likely to trust the fake
news if they recognized the source, since they may have positive preconceived notions of sources with
far-right reputations. On the other hand, we expected climate believers to be less likely to trust the fake
news if they recognized the source due to negative preconceived notions. For real news, all sources had
non-partisan reputations, so we hypothesized that recognizing the source would lead to a higher
likelihood of trusting, liking, or sharing the post. We ended our experiment with standard demographic

questions which covered gender, age, and education level.



METHODS
Design

Our study adopted a 3 x 2 experimental design involving two fake news interventions (Guidelines and
Enhanced Guidelines) and a control (no intervention), and two types of news about climate change (fake
and real). Participants were randomly assigned to just one of the six possible experimental variations, and

their progression through the experimental design followed the same sequence of tasks.

Conditions. Participants in the control condition were informed that they would view a Facebook post

about climate change, and then be asked to answer questions about what they saw.

In the Guidelines condition, participants were informed that they would view a Facebook post about
climate change. Next, they were asked to consider a series of four questions (i.e., the guidelines) that
would help them to evaluate the credibility of news online The questions were: (1) Do [ recognize the
news organization that posted the story?; (2) Does the information in the post seem believable?; (3) Is the
post written in a style that I expect from a professional news organization?; and (4) Is the post politically

motivated? These guidelines reflected common recommendations***®” for identifying fake news.

In the Enhanced Guidelines condition, participants were also informed that they would view a Facebook
post about climate change, and they were also asked to consider the same four questions from the
Guidelines condition. But, participants in this condition were also asked to rate the importance of each
guideline (on a 1 — 10 scale from not at all important to very important) in terms of its ability to help them

evaluate the credibility of news online.

Fake vs. Real News. In total, our study contained six Facebook news posts about climate change, three of
which were based on fake news with the other three based on real news. Participants were randomly
assigned to view one of the six posts. The three fake news posts were drawn from three different “hyper-
partisan” media outlets — Breitbart, InfoWars, and Natural News — which are outlets that peddle in
conspiracy theories, disinformation, and heavy bias in favor of a particular political party or ideology
(Marwick & Lewis 2017). The three real news posts were drawn from NASA, USA Today, and Scientific

American.

3 https://www.facebook.com/help/188118808357379
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Because the online presentation of Facebook posts varies from post to post (e.g., in terms of the number

of “likes” and “shares”, and the types of emojis applied to content by users), we modified each post to

ensure consistency in presentation (Figure 1). Thus, in each post shown to participants, the post date,

number of likes, and number of shares, were identical. However, all of the text and the images in the post

were as they appeared in the original stories from the three fake news and three real news outlets.

Breitbart
July 17 at 319 PM - Q@

When | reported earlier this year on the 58 scientific papers published in 2017
that say global warming is a myth the greenies’ heads exploded. Since then,
that figure has risen to 400 scientific papers. Can you imagine the misery and
consternation and horror this is going to cause in the corrupt, rancid, rent-
seeking world of the Climate Industrial Complex?
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BREITBART.COM
Delingpole: Now 400 Scientific Papers in 2017 Say 'Global
Warming' Is a Myth

(T) NaturalNews.com
,,,,, July17 at 3:119PM - Q
As the global warming narrative unravels under revelations of scientific fraud,

data alteration and faked "hockey stick” data models, the fake news media
remains suspiciously silent...
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NATURALNEWS.COM
NASA confirms: Sea levels have been FALLING across the planet
for two years ... media SILENT

InfoWars

July 17 at 319 PM - @
Former Vice President Al Gore has exposed the “climate change” movement
as an ideologically driven “hoax science” aimed at creating a United Nations

carbon tax to redistribute income internationally by insisting global cooling is
what we should expect from global warming.

INFOWARS.COM
Al Gore Insists Global Warming Causes Global Cooling

Earth-orbiting satellites and other technological advances have enabled
scientists to see the big picture, collecting many different types of

information about our planet and its climate on a global scale. This body of
data, collected over many years, reveals the signals of a changing climate.

CLIMATE.NASA.GOV
Climate change evidence: How do we know?
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Total ice melt is equivalent to over 2 quadrillion gallons of water added to the
world's oceans, making Antarctica's melting ice sheets one of the largest
contributors to rising sea levels.

USATODAY.COM
Global warming has melted over 3 trillion tons of ice in Antarctica
since 1992, and it's only getting worse
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Scientists look at the big picture, not today's weather, to see the impact of
climate change. The NOAA defines climate as the average of weather over at
least a 30-year period. So periodic aberrations—like the harsh winter storms
—do not call the science of human-induced global warming into question.
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Figure 1. The fake news and real news posts used in this experiment.

Measures

After reviewing their randomly assigned news post, participants were asked to rate its trustworthiness on

a 10-point scale from 1 (not at all trustworthy) to 10 (very trustworthy). Participants also rated each post

in terms of perceived accuracy on a 10-point scale from 1 (not at all accurate) to 10 (very accurate).

Judged trustworthiness and accuracy were combined to create a single item index variable for trust

(Chronbach’s alpha = 0.93). Participants were also asked to indicate their likelihood of “liking” or

“sharing” their assigned post; these responses were collected on an 11-point bi-polar scale from -5



(definitely not) to 0 (neutral) to +5 (definitely yes). The scales for “liking” and “sharing” were converted

to continuous (1-11) scales for data analysis.

In terms of covariates, participants were asked if they recognized the source of the Facebook post and
chose between dichotomous response options (yes or no). Next, we determined participants’ knowledge
level regarding climate change using a 12-item scale used in previous research by us and others (Tobler et
al. 2012, Shi et al. 2015, Shi et al. 2016). In our study, one item of the scale was accidentally omitted. The
scale included three subscales representing three different forms of knowledge: knowledge about physical
characteristics measured fundamental knowledge about the physics underlying climate change,
knowledge about the causes of climate change assessed the reasons that climate change is happening, and
knowledge about the consequences of climate change included items about the different natural hazards
and environmental effects of climate change. Then, because of increasing public concern and regulator
scrutiny regarding Facebook’s role in the spread of disinformation as well as the company’s handling of
consumer data and privacy issues, we asked participants to rate their current attitudes toward the platform;
responses were collected on an 11-point bi-polar scale from -5 (strong negative feelings) to 0 (neutral) to
+5 (strong positive feelings). Finally, we collected demographic information from participants regarding
their gender, age, education level, and political orientation (measured from very conservative to moderate

to very liberal).
Participants

Data collection took place in September 2018 using an online Qualtrics panel. The instrument was sent to
adults ages 18 and over in the United States. Quota sampling was used to balance gender and belief in
human-caused climate change; roughly 50% of recruited participants believed climate change is human-
caused (labeled “believers”), and 50% did not believe climate change was human-caused or were unsure

(labeled “doubters™).

Initially 3,842 participants responded to our instrument. A total of 1,092 participants were removed from
the sample because they failed attention checks (n = 1,015 deleted), because they completed the
experiment in less than half the median time (n = 69 deleted), or because they provided gibberish
responses to a series of open-ended questions, which were not analyzed (n = 8 deleted). This left us with a

final sample of 2,750 participants.



RESULTS

When looking at each dependent measure across the combined fake news and real news post types,
participants reported lower ratings for trust, liking, and sharing when confronted with posts based on fake

news as compared to real news (Table 1).

Table 1. Mean ratings of perceived trustworthiness, likelihood of “liking,”, and likelihood of ““sharing”

across post type (fake news and real news).

Trust Like Share
scale (1 to 10) scale (1to 11) scale (1 to 11)
Fake News Mean Standard Dev. Mean Standard Dev. Mean Standard Dev.
All Conditions Collapsed 4.08 2.53 4.23 3.21 4.10 3.21
Control 4.28 2.55 4.55 3.25 4.51 3.32
Guidelines 3.93 2.60 4.12 3.27 4.00 3.24
Guidelines Plus 4.03 2.44 4.00 3.09 3.80 3.03
Real news
All Conditions Collapsed 6.56 2.34 6.24 3.16 5.69 3.19
Control 6.38 2.34 6.17 3.23 5.65 3.20
Guidelines 6.69 2.40 6.32 3.17 5.78 3.15
Guidelines Plus 6.60 2.27 6.22 3.09 5.65 3.21

We conducted a two-way ANOVA to measure the effect of condition and post type (fake vs. real news)
on the dependent measures. In addition, we used multiple linear regressions to more thoroughly study the
effect of condition on the dependent measures when controlling for our covariates. We conducted 12
regressions, predicting each of our three dependent measures separately for doubters and believers who

saw fake or real news.

An ANOVA detected a significant main effect of post type (Fi, 2744 = 710.8, p < 0.001), and a significant
interaction between post type and condition (F», 2744 = 4.53, p = 0.011) for the dependent variable
measuring trust. Here, the effect of condition on trust depended upon whether participants received real or
fake news. We also detected a significant main effect of post type (F1, 2744 = 275.4, p < 0.001) on “liking”;
for this variable, the interaction between post type and condition approached, but ultimately was not
significant (F2,2744 = 2.7, p < 0.066). For the variable that accounted for “sharing”, the ANOVA detected a
significant main effect of post type (Fi, 2744 = 171.9, p < 0.001), a significant main effect of condition (F>,
2744 = 3.1, p = 0.047), and a significant interaction between post type and condition (F», 2744 = 4.53, p =

0.011); thus, participants’ likelihood of sharing a Facebook post was influenced by both condition and
post type.
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Table 2. Regression analyses for climate change doubters and believers on perceived trustworthiness of,

likelihood of “liking”, and likelihood of “sharing” posts based on fake news.

DOUBTERS BELIEVERS
TRUST LIKE SHARE TRUST LIKE SHARE
FAKE NEWS scale (1 to 10) scale (1to 11) scale (1to 11) scale (1 to 10) scale (1to 11) scale (1to 11)
B Std. Err. B Std. Err. B Std. Err. B Std. Err. B Std. Err. B Std. Err.

Intercept (Control, Breitbart) 3.64 *** 0.52 4.94 *xx 0.67 4.05 ***  0.67 4.61 *** 0.57 4.60 *** 0.69 437 *xx 0.70
Guidelines -0.55 ** 0.21 -0.66 * 0.27 -0.44 0.27 -0.31 0.22 -0.36 0.27 -0.70 * 0.28
Enhanced Guidelines -0.11 0.21 -0.78 ** 0.27 -0.55 * 0.27 -0.53 * 0.22 -0.51 0.27 -1.03 *** 0.28
Natural News 0.13 0.24 0.14 031 0.16 0.32 0.42 0.28 0.96 ** 0.33 0.73 * 0.34
InfoWars -0.21 0.27 -0.61 0.35 -0.66 0.35 -0.14 031 -0.02 0.37 -0.30 0.38
Recognize Source (Breitbart) 221 ** 0.32 248 *x* 0.41 2.15 *** 041 0.18 033 0.22 0.39 0.14 0.40
Recognize Source (Natural News) 1.1] ** 0.39 1.87 *** 0.50 1.18 * 0.51 1.4]1 *** 0.37 1.61 *** 0.45 1.80 *** 0.46
Recognize Source (InfoWars) 0.20 0.30 0.42 0.39 1.00 * 0.40 0.08 0.32 0.03 0.39 033 0.40
Knowledge of Climate Change -0.01 0.04 0.01 0.05 0.02 0.05 -0.24 *** 0.04 -0.2] Hk* 0.05 -0.14 ** 0.05
Positive Feelings Toward Facebook 0.14 *** 0.04 0.24 *** 0.05 0.25 ***  0.05 0.24 *** 0.04 0.40 **x* 0.05 0.38 *** 0.05
Female -0.10 0.18 -0.33 0.24 -0.04 0.24 -0.24 0.19 -0.12 023 -0.28 0.24
Age 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.01
Education -0.02 0.06 -0.27 ** 0.08 -0.19 * 0.08 -0.03 0.07 -0.17 * 0.08 -0.17 * 0.08
Conservatism 0.14 0.09 0.21 0.12 0.23 0.12 0.40 *** 0.09 0.49 **x* 0.11 0.50 *** 0.11
R-squared 0.13 0.16 0.12 0.20 0.24 0.22

F(dfl,df2) 7.89 (13,678) 9.97 (13,678) 7.20 (13,678) 13.67 (13,691) 16.90 (13,691) 15.11 (13,691)

Signif. codes: *p < 0.05, **p <0.01, ***p <0.001

Participants Shown Fake News

Linear regression analyses for the posts based on fake news (Table 2) indicated that climate change
doubters exposed to the Guidelines condition were less likely to trust (n’p = 0.011) and like (n’p = 0.009)
them. Doubters in Enhanced Guidelines condition were less likely to like (n*p = 0.012) and share (n’p =
0.006) posts based on fake news. Climate change believers exposed to the Guidelines condition were, by
contrast, less likely to share (n*p = 0.009) posts based on fake news, while exposure to the Enhanced
Guidelines condition led believers to be less likely to trust (n?p = 0.008) and share (n*p = 0.019) posts

based on fake climate news.

When controlling for the other covariates, participants’ ability to recognize the sources of posts based on
fake news also influenced their responses to the dependent measures (Table 2). Specifically, participants
who were climate change doubters and who recognized either Breitbart or Natural News as sources of a
fake news post were more likely to trust, like, and share it. Climate change believers, by contrast, were

more likely to trust, like, and share a fake news post if they recognized Natural News as the source.

Beyond recognizing the source, and when controlling for other covariates, higher levels of domain-
specific knowledge about climate change (Table 2) led believers to report lower levels of trust, and a
lower likelihood of liking and sharing posts based on fake news. Higher levels of domain-specific

knowledge had no significant effect on trusting, liking, and sharing amongst climate change doubters.
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For both doubters and believers, the more positive a participant’s attitude toward Facebook (Table 2), the
more likely they were to trust, like, and share a post based on fake news. And, in terms of political
orientation, doubters who self-identified as being more conservative were more likely to like and share
posts based on fake news; similarly, believers who self-identified as being more conservative reported

higher levels of trust in, and were more likely to like and share posts based on fake news (Table 2).

Table 3. Regression analyses for climate change doubters and believers on perceived trustworthiness of,

likelihood of “liking”, and likelihood of “sharing” posts based on real news.

DOUBTERS BELIEVERS
TRUST LIKE SHARE TRUST LIKE SHARE
REAL NEWS scale (1 to 10) scale (1to 11) scale (1to 11) scale (1 to 10) scale (1to 11) scale (1 to 11)
B Std. Err. B Std. Err. B Std. Err. B Std. Err. B Std. Err. B Std. Err.

Intercept (Control, NASA) 5.13 *** 0.56 6.75 *** 0.72 5.17 *** 0.73 6.40 *** 0.53 6.93 *** 0.73 7.39 *** 0.76
Guidelines 0.16 0.20 -0.06 0.26 0.08 0.26 0.62 ** 0.18 0.39 0.25 0.23 0.26
Enhanced Guidelines 031 0.20 0.07 0.26 0.24 0.26 0.22 0.18 0.15 025 -0.14 0.27
USA Today -0.82 * 0.38 -0.97 * 0.49 -0.67 0.49 0.79 * 0.39 0.85 0.54 0.81 0.57
Scientific American -0.67 * 0.32 -1.43 *** 041 -1.20 ** 041 -0.57 0.33 -0.65 0.45 -1.13 * 0.47
Recognize Source (NASA) 041 0.32 -0.69 042 -0.47 0.42 0.83 ** 031 0.59 043 0.26 0.45
Recognize Source (USA Today) 0.68 * 0.31 -0.01 0.40 -0.01 041 -0.33 032 -0.38 0.44 -0.52 0.46
Recognize Source (Scientific American)  1.13 *** 0.32 0.58 041 0.83 * 0.42 0.95 ** 0.27 1.12 ** 038 1.07 ** 0.39
Knowledge of Climate Change 0.17 *** 0.04 0.20 *** 0.05 0.20 *** 0.05 0.14 *** 0.04 0.07 0.05 0.09 0.05
Positive Feelings Toward Facebook 0.26 *** 0.03 0.42 *** 0.04 0.40 *** 0.04 0.15 *** 0.03 0.34 *** 0.04 0.34 *** 0.05
Female 0.29 0.18 0.03 023 0.02 0.23 -0.23 0.16 -0.13 022 -0.62 ** 0.23
Age 0.01 0.01 0.02 * 0.01 0.01 0.01 0.00 0.01 0.00 0.01 -0.01 0.01
Education 0.05 0.06 -0.25 ** 0.08 -0.22 ** 0.08 0.06 0.06 0.00 0.08 -0.07 0.08
Conservatism -0.26 ** 0.09 -0.47 *** 0.12 -0.16 0.12 -0.28 *** 0.07 -0.25 * 0.10 -0.20 0.10
R-squared 0.19 0.22 0.18 0.16 0.13 0.13
F(dfl, df2) 12.12 (13, 666) 14.55 (13, 666) 10.97 (13, 666) 9.56 (13, 659) 7.34 (13,659) 7.89 (13, 659)

Signif. codes: *p < 0.05, **p <0.01, ***p <0.001

Participants Shown Real News

Linear regression analyses for the posts based on real news (Table 3) showed that, when controlling for
other covariates, believers of climate change who were exposed to the Guidelines condition were more
likely to trust (n?p = 0.017) posts based on real climate news. Exposure to the Guidelines or Enhanced

Guidelines conditions had no effect on doubters of climate change.

Participants’ ability to recognize the sources of posts based on real news once again influenced their
responses to the dependent measures (Table 3). For both climate change doubters and believers,
recognizing the source of a post based on real news was associated with a greater likelihood to trust, like,

or share the post almost half of the time.

When controlling for other covariates, higher levels of domain-specific knowledge about climate change
(Table 3) led doubters to report higher levels of trust, and a higher likelihood of liking and sharing posts
based on real news. For believers, higher scores on the scale measuring domain-specific knowledge led to

higher levels of trust in posts based real climate news.
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As was the case with posts based on fake news, the more positive a doubter’s or believer’s attitude toward
Facebook (Table 3), the more likely they were to trust, like, and share posts based on real news. And, in
terms of political orientation, doubters and believers who self-reported higher levels of conservatism were

less likely to trust and like posts based on real climate news.
DISCUSSION

Our study tested the effect of exposure to guidelines (for evaluating the credibility of news online) on a
person’s likelihood to trust, like, or share real and fake news about climate change on Facebook. We
tested two conditions and a control. Those in our Guidelines condition read guidelines for evaluating
news online while participants in our Enhanced Guidelines condition read the same guidelines and rated
them in terms of how important each guideline would be for evaluating news online. The control group
was not exposed to guidelines at all. Participants were asked to evaluate either a fake or real Facebook
news post about climate change. We hypothesized that simply reading guidelines would not be a powerful
enough intervention to influence a person’s likelihood to trust, like, and share news online; we anticipated
that the additional rating task would be needed to help participants process the guidelines more deeply, in
turn making them less likely to trust, like, and share fake news compared to the control. We predicted that
these interventions would not negatively impact real climate news, i.e., these interventions would not

make participants less likely to trust, like, and share real news.

As hypothesized, our results show that participants that saw enhanced guidelines were less likely to trust,
like, or share fake climate news. Contrary to our hypothesis, participants who only read the guidelines
were also less likely to trust, like, or share fake news. Both conditions had consistently small effect sizes
for each dependent variable — trusting, liking, and sharing — meaning neither condition was more effective
than the other. Encouragingly, these interventions did not reduce a participant’s likelihood to trust, like, or

share real climate news.

Prior research has found that those with better analytical thinking capabilities are better able to recognize
fake news. Pennycook and Rand (2018) found that individuals who scored highly on a reworded version
of the Cognitive Reflection Test (CRT) (Frederick 2005, Shenhav et al. 2012) as well as a non-numeric
cognitive reflection test (Thomson and Oppenheimer 2016) were better able to distinguish between fake
and real news headlines, independent of political ideology. Furthermore, Bronstein et al. (2019) also used
the same two sets of CRT questions to measure the association between analytical thinking and
assessment of fake news and found that higher analytical reasoning scores were positively correlated with

the ability to discern between real and fake news.
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Consistent with this work, our study again found critical thinking to be an important factor in regard to a
person’s likelihood to trust, like, and share fake news. However, differences in methodology between
prior research and our study allow ours to support this theory from another angle. Preceding work
measured an individual’s innate ability to use critical thinking, and thus examined this ability’s influence
on detection of fake news. Our study, rather, did not look at innate ability, but instead imposed critical
thinking on a group of people by asking them to engage in a critical thinking task. Independent of a
person’s education level, if a person engaged in one of our interventions (compared to the control group)
they were less likely to trust, like, or share fake news. This, in combination with findings from other
studies, provides compelling reason to consider the role of critical thinking in a person’s likelihood to

recognize fake news.

However, the small effect sizes of the critical thinking interventions in our study are important to note.
Since the interventions only accounted for a small amount of variation in our model, this suggests other
factors, in addition to critical thinking, or a lack of critical thinking, may be leading some individuals to
recognize false information and others to accept it. One of these factors may be a person’s tendency to
engage in motivated reasoning. Again, prior research has established that when a person is confronted
with information that is inconsistent with their political beliefs, they may be motivated to reject that
information, but accept information that is aligned with their political beliefs (Taber and Lodge 2006).
Our study found that the more conservative a person was, the more likely they were to trust fake climate
news and reject real climate news. It is possible that more conservative participants found the fake climate
news to be consistent with their views of climate change and the real climate news to be incongruent with

their views, which may have led them to engage in motivated reasoning.
Limitations

It is again necessary to highlight the small effect sizes of our interventions, this time as a limitation. The
effect sizes signal to us that exposure to guidelines will not be enough to eliminate the spread of fake
news in its entirety. However, even if exposure to guidelines only has a small chance of reducing a
person’s likelihood to trust, like, or share fake news, that small probability could still provoke meaningful
behavior change if a population as massive as all U.S. internet users were to experience our interventions.
Additionally, influencing only a small number of people is significant due to the pyramid structure of
“sharing” on social media — preventing even one person from sharing a fake news post in turn prevents

many other social media users from encountering the fake news post in the first place.

Certain aspects of our sample could also be considered a limitation of our study, in that our sample may

not completely reflect those who typically engage in the spread of fake news. For example, prior research
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has found that those ages 65 and up share fake news at a higher rate than younger internet users. Although
our study included many participants over the age of 65 (n = 313), our study did not find an association
between age and susceptibility to fake news. It is possible that older participants that sign up to take

online surveys may be technologically savvier than the typical 65-plus social media user.

Other limitations are related to our study’s design. First, participants were exposed to guidelines
immediately before they were shown a fake or real news post, so we cannot assume the guidelines would
have still been influential if time had passed between the intervention and the stimulus. Second, our study
utilized a limited number of stimuli that may not be representative of the broader category of fake news
regarding climate change. Moreover, our study only exposed participants to news regarding climate
change which is not representative of all fake news posts which can cover any topic. Although the
guidelines we tested did not intend to inoculate internet users against just one form of fake news, i.e. the
guidelines were not specific to one fake news topic, further research should be conducted to discover if

our findings could be generalized to other fake news topics as well.

Finally, the hypothetical nature of conducting a study about fake news on social media off of a social
media platform may not have completely captured the actions a participant would have taken in reality.
To address this, future work could assess the effects of embedding these guidelines within an existing

social media platform.
Conclusion

With evidence that exposure to guidelines for evaluating the credibility of news online can help to reduce
a person’s likelihood to trust, like, and share fake climate news on Facebook, without negatively
impacting legitimate climate news, further research on these guidelines should be considered. In
particular, it may be beneficial to explore pathways to bring these guidelines forth to those who are not
currently seeking them out. Even if these guidelines were successfully shown to the majority of internet
users, there are still other factors that would need attention in order to effectively fight against fake news
about climate change, and fake news in general. Two of these factors were included in our study as

covariates.

First is the role of an individual’s knowledge of climate change in relation to their susceptibility to anti-
climate messaging and willingness to accept legitimate climate news. In our study, climate believers with
a greater knowledge of climate change concepts were even less susceptible to fake climate news
(compared to climate believers that were not as knowledgeable), and climate doubters were more

accepting of real climate news (compared to other climate doubters). Although there are many recent
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examples where objective facts related to politicized issues are discounted or ignored (Beck 2017), our
results show that in the context of climate change, understanding relevant facts is influential even when
they conflict with a person’s beliefs. Or, even though some participants doubted climate change, if they
had some accurate knowledge about climate change, they were more likely to accept legitimate climate
news. This suggests that it is important to continue to explore the role of climate education in terms of

addressing the disinformation that still surrounds this global issue.

Second is the role of a person’s attitude toward Facebook — regardless of whether a participant was a
doubter or believer of climate change, or saw real or fake news, if they had positive feelings toward
Facebook, they were more likely to trust, like, and share whatever information they were shown.
Although an intuitive finding, this suggests that Facebook users are not being as critical of the
information they encounter if they like the platform. Further research may seek to understand how to

encourage healthy skepticism toward the platform.

Overall, this study highlights the potential of guidelines to play an important role in combating fake news
online. And additionally, this study suggests many opportunities to further explore other factors that
influence a person’s likelihood to detect fake news. Although this progress is meaningful, fully
eliminating fake news from social media will likely require a solution far grander than simply reading or
interacting with guidelines for evaluating news online, and future research should pursue solutions far

more creative than what has been done before.
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