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Abstract
Despite broad adoption of digital media literacy interventions that provide online users
with more information when consuming news, relatively little is known about the effect of
this additional information on the discernment of news veracity in real time. Gaining a
comprehensive understanding of how information impacts discernment of news veracity
has been hindered by challenges of external and ecological validity. Using a series of
pre-registered experiments, we measure this effect in real time. Access to the full article
relative to solely the headline/lede and access to source information improves an
individual's ability to correctly discern the veracity of news. We also find that encouraging
individuals to search online increases belief in both false/misleading and true news. Taken
together, we provide a generalizable method for measuring the effect of information on
news discernment, as well as crucial evidence for practitioners developing strategies for
improving the public's digital media literacy.
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Introduction
The risks of misinformation have become especially acute during the COVID-19
pandemic and in the context of rising antidemocratic movements. These forces have
led scholars, civil society groups, and social media companies to develop novel
intervention and mitigation strategies. Among those, perhaps the most common are
digital media literacy interventions that seek to provide people with more context or
information about an article. These interventions are based on the assumption that
providing more information will prompt news consumers to rely on cognitive
shortcuts and heuristics, which can often be helpful (Gigerenzer and Selten, 2002),
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especially in the case of discerning the veracity of news (Pennycook and Rand, 2019a).
While this assumption underlies the design of these digital media literacy
interventions, we have yet to establish whether individuals use informational cues
to improve their news veracity discernment in the time period during which they are
most likely to be exposed to a news article (within 48 hours of publication) (Vosoughi
et al., 2018).

We present results from multiple studies that test if cues from additional textual,
source, or external information improve news veracity discernment in real time.1

By measuring these effects in similar research designs, we can also directly compare
the effect size – rather than simply directionality – of different cues. To ascertain
whether individuals use cues from additional information, we measure the marginal
effect of providing three different types of information on the discernment of news
veracity: providing the reader with the entire article rather than solely the headline/
lede (textual cues); providing the reader an article with the source rather than
without the source (source cues); and encouraging readers to search online for
external information beyond the article itself rather than not encouraging online
search (external cues). Importantly, our articles are selected and evaluated within
48 hours of publication – the period in which news consumption is mostly likely
to take place. Taken together, these experiments capture the effect of three
informational cues in real time.

Popular digital media literacy approaches are built on the assumption that
additional information improves the ability of individuals to correctly discern the
veracity of news, but we have little empirical evidence with which to evaluate these
assumptions. The lack of evidence risks introducing interventions that lack efficacy
or, worse, introduce unintended consequences. For example, a media literacy guide
released by Facebook instructed individuals to rely on textual cues by looking
through a news article for specific textual features, such as words written in all caps.
The NewsGuard web extension focuses individual’s attention on source cues by
providing easy-to-interpret source reliability information when consuming news
(Aslett et al., 2022). In addition to focusing the attention of news consumers on
information within an article, digital media literacy interventions have also
encouraged individuals to utilize information external to the article itself, such as the
United States Surgeon General’s Office suggestion that individuals search online to
help discern the veracity of news.

Previous studies have measured the effect of textual and source information
(Austin and Dong, 1994; Dias et al., 2020; Kim et al., 2019) months after publication.
Here, we present a new method to measure this effect directly after publication.
Measuring belief in misinformation well after publication may present different
results than if it were measured while a piece of misinformation is most likely to be
consumed “in the wild.” The believability of misinformation – and thus the
incentives for actors to produce it – may depend on the context of the general
information environment at the time of its publication. Our studies, which source
articles and collect evaluations in real time, leverage the environment with which
misinformation was generated to interact, enabling more accurate measurement of
levels of belief and effects of interventions.

1Pre-registrations are located here: https://osf.io/crdpg; https://osf.io/z92ad
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In addition to the benefit of measuring this effect in real time, we also remove the
researcher from the article selection process. Researchers in previous studies utilized
articles that they themselves selected, regardless of their popularity (Allcott and
Gentzkow, 2017; Clayton et al., 2019; Pennycook and Rand, 2020), or they
themselves created (Moravec et al., 2018; Pennycook et al., 2018), potentially
introducing sampling biases. Stimulus samples without clear selection criteria have
been found to limit the validity and robustness of estimates in previous work
measuring news discernment (Clemm von Hohenberg, 2020). To ameliorate these
potential issues, we remove the researcher from the selection process and ensure
that we only select the most popular pieces of true and false/misleading news in a
given time period. Taken together, our methodological innovations allow us to
measure the effects of additional pieces of information about popular news articles
in real time.

Our experiments produce three important findings. First, we find that access to
the full article, rather than just the headline/lede, improves the ability of an
individual to correctly discern the veracity of news. To our knowledge, this is the
first time this has been tested and shows that individuals use cues from the text of an
article beyond what they learn from the headline/lede to help them evaluate news.
This finding also suggests that studies that rely solely on headlines and ledes may be
underestimating people’s ability to identify the veracity of news when reading the
whole article. Second, we find that source information also improves the ability of an
individual to correctly discern the veracity of news. This effect is strongest when
respondents receive source cues by traveling to the article’s URL, suggesting that
cues on webpages, such as the quality of the design or the type of advertisements,
may be important. Past studies predominantly did not send respondents to the
online news website when delivering source cues, so this result may explain why
some studies identified no source effect on news veracity discernment (Dias et al.,
2020). Finally, we find that being encouraged to search online for additional
information increases the ability to identify the veracity of true news stories, but
reduces the ability to identify the veracity of false news. In addition to contributing to
the growing literature on people’s ability to discern the veracity of news, these
findings provide novel and important evidence for practitioners supporting digital
media literacy initiatives to consider.

Theory and hypotheses
In this manuscript, we test whether textual, source, and external cues are utilized by
online users to help discern the veracity of both true and false/misleading news,
building off of recent literature advocating for testing intervention efficacy on
veracity discernment beyond a narrow focus on misinformation (Guay et al., 2022).
To this end, we measure the effect of providing three types of information to news
consumers directly after publication: (H1) information in the text (relative to
information contained solely in the headline/lede); (H2) source information; and
(H3) searching online for additional information beyond the article itself.
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Information in the text

We begin by investigating the possible effect of cues contained in the text of news
articles, as opposed to solely in the headline or lede. News consumers likely use
textual content to help them identify the veracity of an online news article through a
number of specific cues: the confidence shown in claims (Zhang et al., 2018), quotes
from outside experts (Sundar, 1998), logical fallacies (Frankena, 1939), grammatical
errors (Jahanbakhsh et al., 2021), the emotional tone of the text (Zhang et al., 2018),
or the claim appearing motivated or biased (Jahanbakhsh et al., 2021). Although
these specific cues have been identified as helpful, no one has measured the
aggregate effect of textual cues on the ability of individuals to discern the veracity of
news. To do so, we test whether the effect of providing the full text relative to solely
the headline/lede improves the discernment of news veracity.

Testing whether textual cues aid the discernment of news veracity has two
important implications. First, many digital media literacy interventions encourage
news consumers to inspect the full text. Second, there has been an increase in the
proportion of news that is consumed solely in headline/lede form on social feeds2,
and it is important to identify if losing these textual cues is impacting people’s ability
to correctly discern news veracity.

In Study 1, we test the effect of textual information by asking four groups of
respondents to evaluate the same news articles in the same 24-hour period, but
varied whether they receive the full text of the article. In order to isolate the effect of
textual information, we measured the textual effect with the source and without the
source. Varying the presence of source is necessary to measure the textual effect per
se; for example, the effect of providing the full text may be weak/non-existent when
the source is available, because cues from the source of the article might outweigh
cues from the text of the article. Therefore, we test the effect of the full text in two
different contexts (source present versus source hidden); Figure 1 outlines the

Figure 1. Two-by-two table of different combinations of text and source information provided to each
different group of respondents in study 1.

2Almost 3 in 10 American adults often consumed news on social media sites (For the People the Press,
2019), compared to only 1 in 10 Americans in 2008 (For the People the Press, 2008).
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different variations of text and source information provided to the four different
groups of respondents. Each respondent is initially randomly placed in one
treatment category and then evaluates articles in that format.

By comparing the evaluations of the same articles, but with different amounts of
information available to the respondent, we can test our pre-registered hypotheses
regarding the marginal effect of the full-text information in different formats. We
pre-registered the following two hypotheses:

H1.1: Respondents who are given the full text of an article to evaluate are more
likely to match the veracity assessment of fact-checkers than those who are only
given the headline/lede to evaluate (when source information is not present). To test
this hypothesis, we compare the number of “correct” evaluations of articles in article
format 1 to the number of “correct” evaluations of articles in article format 2.

H1.2: Respondents who are given the full text of an article to evaluate are more
likely to match the veracity assessment of fact-checkers than those who are only
given the headline/lede to evaluate (when source information is present). To test this
hypothesis, we compare the number of “correct” evaluations of articles in article
format 3 to the number of “correct” evaluations of articles in article format 4.

Source information

Second, we turn to source information. Trust in information hinges at least partly
on the reliability of its source (Druckman, 2022). Source information may affect
one’s belief in an online news article through two specific cues: reputation of the
publisher/domain and the quality of the webpage design. Traditional media provide
cues through authenticity and reputation (Althaus and Tewksbury, 2000; Flanagin
and Metzger, 2000), as well as the professionalism of the design of the website
(Flanagin and Metzger, 2007; Fogg et al., 2001); conversely, low-quality news source
likely have either an unknown or negative reputation to most news consumers and
less professional web design. Previous academic work on the effect of source
information is mixed. Some studies found that source information affects the
perceived veracity of information (Baum and Groeling, 2009; Berinsky, 2017; Kim
et al., 2019; Sundar and Nass, 2001; Swire et al., 2017), while others found no effect
(Austin and Dong, 1994; Dias et al., 2020; Jakesch et al., 2019). Past work, however,
has not tested these effects in real time.

In addition, a number of digital media literacy interventions emphasize the
credibility of sources, but it remains unclear the extent to which individuals utilize
source cues (Aslett et al., 2022). To determine if individuals rely on source cues to
help them assess whether an article is true, we measure the effect of providing source
information from mainstream and low-quality news sources. Given the lack of pre-
existing consensus, we pre-registered four different hypotheses about the effect of
source information on belief that a news article is true.

Similar to Study 1, we isolate the effect of low-quality and mainstream news
source cues by varying whether the full text or the headline/lede is provided. It is
possible that the effect of source cues differs by context. For example, the source cue
could be strongest when the full article is available, because cues from the
professionalism of the design of the website may come across stronger when
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respondents see the full website rather than solely the headline. Alternatively, a
headline/lede contains less textual information, so readers may have to rely more
strongly on source cues to make a veracity judgment. Figure 1 outlines the different
variations of text and source information provided to the four different groups of
respondents.

The logic behind our pre-registered hypotheses is as follows. We expect that for
articles from mainstream news sources, the source cue will make people more likely
to believe an article is true because mainstream news sources tend to produce true
articles. Thus, the same article (or headline/lede) with a mainstream news source
identified will be more likely to seem true. The converse, however, holds for low-
quality news sources: knowing that an article (or headline/lede) is from a low-
quality news sources should make people less likely to believe the article is true.
Therefore, we pre-registered the following hypotheses:

H2.1: Respondents are less likely to rate an article published by a low-quality news
source as true when the source information is provided than when it is not provided
(only the headline/lede is provided to all respondents). To test H2.1, we compare the
number “true” ratings of articles in article format 1 to the number “true” ratings of
articles in article format 3 for articles from low-quality news sources.

H2.2: Respondents are more likely to rate an article published by a mainstream
news source as true when the source information is provided than when it is not
provided (only the headline/lede is provided). To test H2.2, we compare the number
“true” ratings of articles in article format 1 to the number “true” ratings of articles in
article format 3 for articles from mainstream news sources.

H2.3: Respondents are less likely to rate an article published by a low-quality news
source as true when the source information is provided than when it is not provided
(the full text of the article is provided to all respondents). To test H2.3, we compare
the number “true” ratings of articles in article format 2 to the number “true” ratings
of articles in article format 4 for articles from low-quality news sources.

H2.4: Respondents are more likely to rate an article published by a mainstream
news source as true when the source information is provided than when it is not
provided (the full text of the article is provided to all respondents). To test H2.4, we
compare the number “true” ratings of articles in article format 2 to the number
“true” ratings of articles in article format 4 for articles from mainstream news
sources.

Searching for additional information

In recent years, a growing body of literature has tested the efficacy of interventions
mitigating belief in misinformation (Guess and Munger, 2020; Pennycook et al.,
2020; Roozenbeek and Van der Linden, 2019), but no work has directly tested the
impact of using a search engine to evaluate news veracity in real time. Over the last
few decades, users have become increasingly reliant on search engines to fact-check
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news stories they see online (Dutton et al., 2017), and social media companies,3 civil
society,4 and government agencies5 have all encouraged users to research suspect
news using search engines with the goal of reducing belief in misinformation. In
view of the increased use and trust of search engines, as well as digital media literacy
campaigns advocating for their use when encountering suspect news, it is critical we
understand the effect of online search on veracity discernment.

It is possible that when searching for information about a true news story, one
will come into contact with similar articles that corroborate the claims in the initial
article, thus increasing belief in true articles. However, this dynamic may also hold
for false news articles. Recent qualitative work has found that when searching for
information about false stories, individuals can fall into “data voids” (Golebiewski
and boyd, 2019) where only information from other non-credible sources appear.
Online search for false articles may be especially problematic for those already
predisposed to believing misinformation, such as those whose ideological
perspective is consistent with the ideological perspective of the original false news
article (Allcott and Gentzkow, 2017; Moravec et al., 2018). This vulnerability may
also be compounded by recent findings suggesting that individuals may be more
likely to find ideologically congruent news when using search engines, such as
Google (Robertson et al., 2018). Indeed, past research has shown seeking out
ideologically congruent information online leads some to adopt inaccurate beliefs
(Peterson and Iyengar, 2021), but we are unaware of any prior research estimating
the effect of searching online on news veracity discernment.

We set out to measure whether the additional information provided to a reader
by online search affects their ability to correctly identify the veracity of the original
news article. Given the lack of previous work directly measuring the relationship
between online search and news discernment, it is important to first determine the
direction of the effect, if any. Therefore, our pre-registered hypotheses strictly
identify the predicted direction of the online search effect, but not the mechanism.
Importantly, we test this effect in real time, so that individuals engage with the
same search engine environment that individuals would likely see “in the wild.”
We pre-registered and tested three hypotheses:

H3.1: Individuals who are asked to search for evidence to help them evaluate a true
news article aremore likely to correctly rate the article as true (i.e., matching the fact-
checker assessment) than respondents who are not asked to search for evidence to
help them evaluate that same true news article.

H3.2: Individuals who are asked to search for evidence to help them evaluate a
false/misleading news article are less likely to correctly rate the article as false/
misleading (i.e., matching the fact-checker assessment) than those who are not asked
to search for evidence to help them evaluate that same false news article.

3See Constine (2017).
4See https://www.wnyc.org/story/breaking-news-consumer-handbook-fake-news-edition/.
5See https://www.hhs.gov/sites/default/files/health-misinformation-toolkit-english.pdf.
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H3.1 Individuals who are asked to search for evidence to help them evaluate a false/
misleading news article are more likely to rate this story as true (i.e., incorrectly
answer the assessment question) than respondents who are not asked to search for
evidence to help them evaluate that same false news article.

We test the effect of searching for additional information online in our second
study by asking two groups of respondents to evaluate the same news articles in the
same 24-hour period. Those in the control group evaluate an online news article
with the full text and source information on the website (Article Format 4 in
Figure 1). Those in the treatment group evaluate the same articles in the same
format and time frame, but are encouraged to seek out additional information
online to help them evaluate the veracity of the article. Study 2 is outlined in
Figure 2.

In a step towards identifying a mechanism, we also explore whether partisan
selection could explain the search effect on false/misleading articles. We run an
exploratory analysis (not pre-registered) that investigates whether the search effect
is concentrated among those who are ideologically congruent with the perspective of
the misinformation, as previous work would suggest.

Sampling and demographic characteristics
To test these hypotheses, we recruited survey subjects using Qualtrics. The groups of
survey respondents were balanced every day in each article group by ideology,
gender, age, and education. In both Studies 1 and 2, each respondent was asked to
evaluate three different popular articles published within the previous 48 hours.
Current methods for sourcing stimuli risk selection effects by selecting articles that
have already been fact-checked or created by researchers themselves. To address
these concerns, we created a transparent, replicable, and pre-registered article
selection process that sources popular false/misleading and true articles from across
the ideological spectrum within 24-48 hours of their publication. More specifically,
we sourced the most popular article that had been published in the past 24 hours

Figure 2. Diagram outlining study 2.
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from each of the following “streams” of news: liberal mainstream news domains;
conservative mainstream news domains; liberal low-quality news domains;
conservative low-quality news domains; and low-quality news domains with no
clear political orientation. Each day of the study, we took the most popular online
articles from these five streams (using CrowdTangle for the mainstream sources and
RSS feeds for the low-quality ones) that had appeared in the previous 24 hours and
sent them to our respondents recruited by Qualtrics. Articles chosen by this
algorithm, therefore, represent the most popular mainstream and low-quality news
from across the ideological spectrum. These articles were also sent to a panel
of six professional fact-checkers, and the article’s veracity was determined by the
mode of their evaluations. A full explanation of this process can be found in the
Supplementary Materials, Section S.

Results
We now present the effect of providing respondents with three types of informational
cues on evaluations of news veracity. To do so, we fit an OLS regression model with
standard errors clustered at the respondent level to predict either correctly discerning
the veracity of a news article (i.e., matching the evaluation of the professional fact-
checker) or rating an article as true, depending on the hypothesis we are testing. We
control for a number of pre-registered variables: education level, age, gender, income,
and ideology,6 but also report the results from models that do not condition on these
covariates (supplementary Materials, Section I). We run all analyses using a logistic
regression and find similar results (SupplementaryMaterials, Section K).7 We also run
all analyses in Figures 3, 4, and 5a substituting a 7-point ordinal scale of veracity for
the dichotomous measure and all of our findings hold.8 In each figure in this section,
the first line of the y-axis label (in brackets) denotes the hypothesis and the type of
information for which we are measuring an effect. In the next line of the y-axis label
(in braces), we list the type of news articles on which we are testing this effect. In the
final line of the y-axis label, we state in parentheses the other type(s) of information
that are constant across the control and treatment group.9

Marginal effect of providing full text

Using our results from Study 1, we begin by assessing the marginal effect of the full
text of the article on news veracity discernment in real time. As Figure 3 shows, we
find that providing the full text to respondents improves the discernment of news
veracity. When the source is not provided to respondents (H1.1), providing
respondents with the full text of the article increases the likelihood a respondent
correctly discerns the veracity of an online news article by 0.089. When source
information is available (H1.2), providing respondents with the full text of the

6Variable explanations are in the supplementary Materials, Section Q.
7Model results are located in the Supplementary Materials, Section H.
8Model results are located in the Supplementary Materials, Section J.
9We report adjusted p-values to account for multiple hypothesis testing (Benjamini and Hochberg, 1995)

in the Supplementary Materials, Section L. Our results are unchanged when applying these multiple
hypothesis testing corrections.
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Figure 4. Marginal effects of providing the source.

Figure 3. Marginal effects of providing the full text.
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article has a smaller but still significant effect, increasing the likelihood of correctly
discerning the veracity of an article by 0.059.

Marginal effect of source information

Similar to the marginal effect of the full text of the article, we also find that source
information improves the discernment of news veracity in real time. Rather than
testing the effect of source information on the discernment of news veracity, we
focus on the effect of source information on the belief that a news article from
mainstream source or a low-quality source is true. Figure 4 shows that, as expected,
when the full text is available to respondents, providing source information for an
article from a low-quality source (H2.1) decreases the likelihood that one rates that
article as true by 0.07, while providing source information for an article from a
mainstream source (H2.2) increases the likelihood that one rates it as true by 0.043.
If we restrict respondents to evaluating solely the headline/lede rather than the full
text, Figure 4 shows that source cues from articles from low-quality sources remain
strong. When only the headline/lede is available, the effect of providing source
information for an article from a low-quality source (H2.3) decreases the likelihood
of rating an article as true by 0.06, but we find that the effect of source information
of an article from a mainstream source dissipates and is no longer statistically
significant (H2.4). These results suggest that source effects are stronger when
respondents visit the website and see the full text relative to when they only evaluate
the headline/lede of an article. This may explain why previous studies investigating
source effects (Austin and Dong, 1994; Jakesch et al., 2019; Pennycook and Rand,
2019b) without the full web page did not find any source cue effects. The format in
which source cues are provided matter. It appears that the website passes on strong
cues that may enhance the source effect.

Marginal effect of searching for additional information

Contrary to the marginal effect of providing the full text of an article or its source,
we find that seeking out additional information has a mixed effect on improving
respondent’s ability to discern the veracity of news in real time. Figure 5a shows that

Figure 5. Marginal effects of searching for additional information.
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encouraging respondents to search for information increases the likelihood of rating
true articles as true by 0.071 (H3.1), but has no effect on the likelihood of correctly
identifying false/misleading news as false/misleading (H3.2). More worryingly,
Figure 5b shows that encouraging respondents to search for information increases
the likelihood of rating false/misleading articles as true by 0.059.

To investigate if the search effect in H3.3 can be explained by partisans seeking
out ideologically congruent information online, we measured the marginal effect
of seeking additional information among individuals who were ideologically
congruent and ideologically incongruent with the original false/misleading article.10

Figure 6 shows that encouraging respondents to search for information increases the
likelihood of rating false/misleading articles as true by 0.09 among ideologically
congruent respondents and 0.12 among ideologically incongruent respondents. If
seeking out attitudinally congruent information could explain this effect, we would
expect the effect to be much stronger among ideologically congruent individuals
relative to ideologically incongruent individuals. Instead, the effect is slightly
stronger among ideologically incongruent respondents, although not statistically
different from the effect identified among those who were ideologically congruent.

Discussion
We offer new findings regarding the marginal effect of providing additional
information on the discernment of news veracity in real time. First, we present novel
empirical results showing that access to the full text of an article (as opposed to just

Figure 6. Marginal effects of searching for additional information.

10Supplementary Materials, Section R details how ideological congruence was tabulated.
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the headline/lede) improves news veracity discernment. Second, we offer an original
contribution to the mixed findings surrounding the effect of source information by
testing stimuli in different formats (headline/lede and full text) and in real time.
Third, we find that encouraging individuals to search for information increases the
likelihood an individual rates a true article as true, but it also increases the likelihood
an individual rates a false/misleading article as true by a similar magnitude.

The effects of these three textual cues emphasize the importance of how
individuals come into contact with news stories online. Individuals may be more
likely to believe misinformation if they are only exposed to the headline/lede of an
article rather than the full text. In addition, these findings help us assess previous
studies that strictly expose respondents to the headlines/ledes of articles rather than
the full article. Prior studies that only expose respondents to the headline/ledes of
articles are likely underestimating the ability of news consumers to correctly discern
the veracity of news relative to when individuals have access to the full article.

Our finding about source information may explain past conflicting results. We
find that source information is particularly important when the cue is strong
(individuals access the full news story on the website), whereas it is weaker when the
source cue is solely the logo of a publisher. Our study design helps disentangle past
mixed results when studies attempt to identify the effect of source information
utilizing different stimuli presentations.

Our finding that online search increases belief in false/ misleading information is
particularly concerning given that current digital media literacy guides recommend
that individuals search for information when they come into contact with suspect
news. It is also notable that in an exploratory analysis, we do not find that this effect
is solely concentrated among individuals who are ideologically congruent with the
false article. Given that search engines remain an understudied but central
component of the online information environment, we believe assessing the
mechanism underlying this finding is a critical subject for future research.

Our findings are enabled by an innovative and transparent survey design that can
be replicated to measure the efficacy of interventions designed to improve news
veracity discernment in real time. Increasing the external and ecological validity of
efficacy studies is crucial to identifying interventions that can reduce the harms of
the online information environment. To this end, three features of our study design
offer contributions to this growing topic of inquiry: measuring discernment in real
time, selecting popular articles without researcher discretion, and maintaining
consistent participant recruitment. More generally, this study underscores the
importance of evidence-based interventions that are thoroughly tested, rather than
intuitively designed.
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