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CLICKBAIT EXPOSURE AND TRUTH JUDGMENTS 2

Abstract

In two high-powered experiments, we investigated how prior exposure to statements
presented in a clickbait format increases the perceived truth of their content. In Experiment 1
(N = 241), we hypothesized and found that prior exposure increased the proportion of “true”
judgments for both non-clickbait and clickbait content, but with a reduced effect of prior
exposure for statements originally presented in a clickbait format. In Experiment 2 (N = 291),
turning to continuous ratings, we found higher truth ratings for repeated than new clickbait
statements, even when repetition evidently originated from prior exposure to clickbait
statements. The present findings suggest that exposure to clickbait headlines can increase their
content's truth judgments despite their overall lack of credibility, although to a lesser extent
than for more regular statements. The present research additionally supports an implausibility

account rather than a source memory account of the truth effect with clickbait statements.

Keywords: Clickbait; Headlines; Internet; News; Truth-by-repetition
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You won't believe it! Truth judgments for clickbait headlines benefit (but less so) from

prior exposure

Online, competition for attention is fierce. When creating or sharing news, several tools can
be used to attract attention. One of these tools is clickbait, defined as "content whose main
purpose is to attract attention and encourage visitors to click on a link to a particular web
page" (Chen et al., 2015, p.1). Because clickbait content can often be misleading (e.g., by
exaggerating facts), tools are being developed for its detection (e.g., Chen et al., 2015). The
psychological effects of clickbait content remain largely understudied, although some studies
have started investigating the effect of clickbait on curiosity (Pengnate, 2019), perceived
credibility (e.g., Hurst, 2016), and news understanding and memory (Carcioppolo et al., 2021;

Munger et al., 2020; Vultee et al., 2020).

In the current research, we investigated whether prior exposure to clickbait headlines
increases the perceived truth of the clickbait content. The truth effect procedure is convenient
for examining this question. In a typical truth effect procedure, participants are exposed to a
set of unknown factual statements (e.g., "Bramante was an architect of the renaissance”) that
are then repeated and mixed with new ones in a truth judgment task. The typical result is that
statements repeated between the exposure phase and the truth judgment phase receive higher
truth judgments than new statements — i.e., a "truth effect” (for a meta-analysis, see Dechéne
et al., 2010; for early demonstrations, see Hasher et al., 1977; Bacon, 1979; Schwartz, 1982;

for a recent overview, see Unkelbach et al., 2019).

Common explanations of the truth effect involve processing fluency (Reber &
Schwarz, 1999). Being repeatedly exposed to a piece of information makes it subsequently
easier to process, and this fluency is then used as a cue for truth (e.g., Reber & Scharz, 1999;
Unkelbach & Greifeneder, 2013; see Alter & Oppenheimer, 2009, for the influence of fluency

on several judgments). Other explanations have been suggested (recognition memory: Bacon,
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1979; coherent references in memory: Unkelbach & Rom, 2017); and these explanations are
sometimes conceptualized as compatible rather than in competition with fluency accounts

(e.g., Unkelbach et al., 2019).

The truth effect is robust across experimental settings (Dechéne et al., 2010), even if
some conditions cancel it out (e.g., asking for truth judgments both in the exposure and
judgment phases when only a short time interval separates them; see, e.g., Nadarevic &
Erdfelder, 2014). Although the truth effect has long been believed to only occur with
unknown factual statements (e.g., Dechéne et al., 2010), recent research showed that the effect
is, in fact, far more general. For instance, the truth effect was found with true Covid19-related
statements (Unkelbach & Speckmann, 2021), opinions (Arkes et al., 1989), rumors (DiFonzo
et al., 2016), fake news (Pennycook et al., 2018), conspiracy statements (Béna et al., 2023),
statements known to be false by the participants (Fazio et al., 2015; Fazio, 2020), and with
highly implausible statements (Lacassagne et al., 2022; see Pillai & Fazio, 2021 for an
overview of the effects of prior exposure on false and misleading information). Overall, these

results suggest that repeated exposure has a general role in belief formation.

Interestingly, however, prior exposure may not always increase perceived truth. For
instance, when statements are introduced as "false™ in the exposure phase, repeated statements
can be associated with lower truth ratings than new ones provided participants remember the
specific “false” source (Begg et al., 1992; Unkelbach & Stahl, 2009). Another example comes
from Corneille et al. (2020; see also Béna et al., 2022), who found that repeated statements
were more likely to be perceived as "previously used as fake news on social media™ than new
ones. One possible reason is that when the judgment refers to social media, a context where
fabricated and false information may spread widely (e.g., Del Vicario et al., 2016; VVosoughi
et al., 2018; Juul & Ugander, 2021), repetition-induced fluency may be a cue for "fake news"

judgments rather than for truth. Further investigations, however, are required to better
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understand this "fake news by repetition™ effect because of interpretational issues with the
instructions that were used and because truth effect studies mimicking social media postings
found the typical effect (Nadarevic et al., 2020; Smelter & Calvillo, 2020; for a discussion,

see Béna et al., 2022).

Based on the above literature, it is unclear whether prior exposure should increase or
reverse truth judgments of statements displayed in a clickbait format. On the one hand,
clickbait content is typically associated with the Internet, where inaccurate information may
spread widely (Marsh & Rajaram, 2019). Clickbait is also often exaggerated, sensationalized
information. As a result, displaying clickbait content in the exposure phase could remind
participants of misinformation spreading online. If so, prior exposure may decrease truth
judgments for the clickbait format (see Béna et al., 2022; Corneille et al., 2020). On the other
hand, the truth effect has been found in a wide range of contexts and materials, including
misinformation, false, and implausible statements; therefore, the truth effect may generalize to

clickbait statements.

In the present research, we predicted that prior exposure would increase truth
judgments for statements displayed in a clickbait format, but to a lesser extent than for
statements displayed in a non-clickbait format. To discuss the rationale for this prediction, a
methodological comment is in order. In Experiment 1 below, the clickbait or non-clickbait
formats were implemented only in the exposure phase. In the truth judgment task, all
statements were presented in a standard format (i.e., as factual neutral trivia statements
typically used in truth effect studies). Because clickbait is commonly associated with a lack of
credibility, using a clickbait format in the judgment phase would have provided participants
with a cue for falsehood; as a result, this judgment cue may have contaminated prior exposure
effects. Of note, both clickbait and non-clickbait statements underwent surface changes

between the exposure and judgment phases. These surface changes (1) allowed adequate
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comparisons between repeated and new statements and (2) ensured that surface changes
applied to both clickbait and non-clickbait statements, but (3) they also implied a deviation
from the bulk of truth effect studies (in which repetition is typically verbatim, i.e., repeating
the specific wording). Nevertheless, the truth effect has been found when thematic repetition
(i.e., repeating the meaning of a statement but not its specific wording) rather than verbatim
repetition was manipulated (e.g., Begg et al., 1985; Silva et al., 2017). Hence, despite
applying surface changes between exposure and judgment to both clickbait and non-clickbait
statements, we expected that the effect of repetition should survive. Experiment 2 relied on a
more typical truth effect procedure and included only clickbait statements at both the

exposure and test phases (see below).

Having clarified this point, we return to the prediction we tested in Experiment 1: the
truth effect should be smaller for statements initially presented in a clickbait than in a non-
clickbait format. This prediction could be derived from two general models of the truth effect,

which we now discuss.

The first account is a source memory account, based on Begg et al. (1992; for a
general misattribution model, see Jacoby et al., 1989; Kelley & Jacoby, 1990). Begg et al.
(1992) found that recollection and familiarity, two retrieval processes, are independent
contributors to truth judgments. For instance, participants may judge a given statement as
“true” because they remember that it was previously communicated by a reliable source or
because the statement feels familiar even if they do not remember its source (i.e., familiarity
in the absence of recollection). When a source is introduced as presenting only false

statements in the exposure phase, recollection supports a “false” judgment on statements from
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this “false” source; in contrast, familiarity’ in the absence of recollection supports a “true”

judgment.

Applying this source memory account to the truth effect with clickbait statements, we
reasoned that the clickbait vs. non-clickbait format in the exposure phase might act as source
information that participants may or may not remember when judging the truth of repeated
and new statements. We assumed that clickbait statements would tend to be perceived as
relatively untrustworthy, while non-clickbait statements would tend to be perceived as
relatively trustworthy. If participants remember that a statement was originally displayed as a
clickbait headline in the exposure phase, this may frequently signal falsehood and support
“false” judgments. Yet, participants may not always remember that a statement was originally
presented in a clickbait format. In this case, repetition-induced fluency should support “true”
judgments. When non-clickbait statements are presented in the exposure phase, repetition-
induced fluency should support “true” judgments (as for clickbait statements), and
recollection should frequently support “true” judgments. As a result, recollection and fluency
should generally act in opposition for clickbait statements but generally act in concert for non-
clickbait statements. It follows that the truth effect should be smaller for clickbait statements

than for non-clickbait statements.

The second account is an implausibility account, based on Fazio et al.'s (2019) model.

In this model, repeated exposure increases belief in statements (a latent construct) by the same

1 In the remainder of the manuscript, we use the term "fluency" as it is more widely used in the truth
effect literature and close to the notion of familiarity, although familiarity and fluency are two
different processes (familiarity can be conceived as resulting from an attribution of fluency to prior

exposure).
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amount for all statements, regardless of their plausibility. Yet, because highly implausible
statements are unlikely to be believed regardless of repeated exposure, a repetition-induced
increase in belief (again, defined at the latent level) is unlikely to make statements initially
perceived as false appear to be true. Applying this approach to the truth effect with clickbait
statements, we reasoned that participants should be more likely to encode a statement as
implausible at exposure if it is presented in a clickbait format. In the judgment phase, prior
exposure should increase perceived truth, but the statement's initial classification as
implausible should make it unlikely that truth judgments on clickbait statements switch from

“false” to “true” even if participants do not remember the format used in the exposure phase.

Based on the above rationale, in Experiment 1, we predicted a smaller truth effect with
statement contents presented in a clickbait format at exposure. As just discussed, this
prediction is consistent with the source memory and implausibility accounts. In Experiment 2,
we tested which of these accounts is most suited to explain the truth effect with clickbait

statements.

We report how we determined our sample size, all data exclusions, all manipulations,
and all measures in the two experiments. The preregistrations, experiment programs, data, and
analyses are publicly available at

https://osf.io/kecrx/?view only=710b0f43bd1147ddb47e56abh42999382.

Experiment 1

In Experiment 1, we tested (1) whether a truth effect is found with statements presented as
clickbait headlines in the exposure phase and (2) whether this effect is smaller than that found

with statements presented as non-clickbait headlines in the exposure phase.

Methods


https://osf.io/kecrx/?view_only=710b0f43bd1147ddb47e56ab4e999382
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Participants and design

We manipulated Repetition within participants: some facts were repeated (displayed both in
the exposure phase and in the truth judgment task), and other statements were new (displayed
only in the truth judgment task). A nested variable was Format: Repeated factual statements
were displayed in a clickbait or non-clickbait format in the exposure phase (within
participants). Note that Repetition was not verbatim: statements displayed in a clickbait or
non-clickbait format in the exposure phase were displayed as factual neutral statements in the
judgment phase. Half of the statements (whether they were repeated [clickbait or non-

clickbait] or new) were factually true, and half were factually false.

We collected data online from 241 participants on Prolific (50% females, one not
available; Mage= 38.9; SDage = 13.55, three not available). Participants (1) were native English
speakers, (2) declared to live in the United States, (3) had an approval rate of at least 95%, (4)
had already completed at least 100 previous submissions, and (5) did not take part in previous
experiments we conducted on Prolific on the truth effect, nor in the pretests on the materials
we used in the present experiment (see below). Participants were paid £ 1.50 (US$ 1.88) for
completing the study. We preregistered that we would exclude participants declaring they did
not respond seriously; no participants were affected by this criterion. We ended up with one
more participant than we planned because we received the data from one participant who took
too much time to complete the study regarding Prolific's standards. As a result, Prolific
considered that this "timed-out™ participant was not included in the total sample and
automatically reopened the data collection for one additional participant. Because taking too
much time to complete the study was not one of our preregistered exclusion criteria, we
decided to include the data of that timed-out participant, resulting in 241 participants rather

than 240.
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To determine sample size, we set o to .05. We aimed for a statistical power of at least
90% to detect an effect size of d = 0.2 in a one-tailed paired samples t-test (dependent
variable: truth effect scores, which is the difference between the proportions of "true”
judgments for repeated and new statements; independent variable: Format in the exposure
phase, clickbait or non-clickbait). An analysis with G*Power (Version 3.1.9.6, Faul et al.,
2007) showed that we needed 216 participants. To avoid a final sample smaller than the

targeted sample size, we increased this estimate by 10%, resulting in ~240 participants.

Materials

In the present section, we report the procedure for preparing the study materials, which
consisted of two studies: a first study to select the statements and a second study to test their

perceived trustworthiness.

Creation and selection of the statements

We first created 100 statements (half factually true; half factually false). Fifty statements were
aimed at mimicking clickbait headlines (e.g., "The POPE DOESN'T WANT THIS
INFORMATION TO LEAK but the Vatican has the HIGHEST CRIME RATE in the
world.”) and 50 other statements were aimed at mimicking non-clickbait headlines (e.g.,
"Aged 76, the Romanian pianist Radu Lupu died in April 2022.™). We reasoned that we
needed to create new statements because using existing clickbait and non-clickbait headlines
can be problematic for two reasons. First, using existing headlines makes it possible that
participants have seen at least some of the headlines before the experiment, possibly
interfering with one of our critical manipulations, which is repetition. Second and more
critically, clickbait and non-clickbait headlines may differ on several dimensions, which
makes it difficult to interpret any difference between clickbait and non-clickbait headlines.

For instance, clickbait headlines may be more emotional than non-clickbait headlines (e.g.,
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Pengnate, 2019). To have better control over the statements, we created or selected factual
neutral statements (e.g., "Cats can be allergic to humans™) and then adapted the statements to
mimic clickbait or non-clickbait headlines. We adapted 26 statements from Corneille et al.
(2020) and 24 statements from Unkelbach and Rom, (2017), ending up with 50 statements
(half true). We further created 50 factual neutral statements (also half true) and then created

their clickbait or non-clickbait headline counterpart to have enough statements.

Because we wanted clickbait statements to mimic clickbait headlines and non-clickbait
statements to mimic non-clickbait headlines, we conducted a first online study in which we
asked 59 participants (different from the main experiments) to indicate whether each of the
100 statements we created was similar to (1) a clickbait headline, (2) a non-clickbait headline,
(3) neither of the two. Participants were provided with a definition of "clickbait™ to inform
their decision. We kept the 20 statements designed to mimic clickbait headlines most
perceived as similar to clickbait headlines (half true) and the 20 statements designed to mimic
non-clickbait headlines most perceived as similar to non-clickbait headlines (half true). Each
statement in a clickbait or non-clickbait format (used in the exposure phase of Experiment 1)
has a factual neutral counterpart, which we used in the truth judgment task of Experiment 1.
The statements we selected are available at

https://osf.io/wg9sy?view only=710b0f43bd1147ddb47e56ab4e999382.

Perception of trustworthiness for clickbait and non-clickbait statements.

Based on previous research (Hurst, 2016; Vultee et al., 2020), we expected clickbait headlines
to be perceived as less trustworthy than non-clickbait headlines. To test whether this is also
the case for the statements we created, we conducted a second online study (N = 65, different
from those included in the statements selection phase and from the main experiments).
Participants indicated to what extent they found the 40 statements we selected (see above)

trustworthy on a 7-point Likert scale (from "Not trustworthy at all" to "Completely


https://osf.io/wq9sy?view_only=710b0f43bd1147ddb47e56ab4e999382
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trustworthy™). We conducted a one-tailed paired samples t-test on means of perceived
trustworthiness as a function of Format (clickbait vs. non-clickbait). The test was one-tailed
because we were interested in statements in a clickbait format being perceived as less
trustworthy than statements in a non-clickbait format. We found that participants rated
clickbait statements as less trustworthy (M = 2.73; SD = 0.76) than non-clickbait statements

(M = 4.89; SD = 0.79), t(64) = -15.76, p < .001, d = 1.95, 90%Clq = [1.60, 2.30].

Procedure

We programmed the experiment with lab.js (Henninger et al., 2022), and we used JATOS

(Lange et al., 2015) to export the experiment to an HTTPS-protected website.

Upon clicking on the study link, participants were told that we were interested in the
role of various variables in the evaluation of statements. After providing their informed
consent, the exposure phase task started. Participants rated their interest on 20 statements (10
clickbait, 10 non-clickbait; half true). The statements were presented once in random order.
Participants used a 6-point Likert scale (from "Very uninteresting"” to "Very interesting™) to
indicate their interest with no time limit. Upon clicking on their response, the next statement

was displayed after an intertrial blank screen of 500 milliseconds.

The instructions were as follows: "Dear participants, you are participating in a study
about the role of various variables in the evaluation of statements. In this first part, you will
be presented with several statements. These statements will be displayed individually. Your
task will be to indicate the extent to which you think the statements are interesting. To do so
you will use a scale ranging from "Very uninteresting" to "Very interesting". For each

statement, please select the value that most closely represents what you think."
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Right after the exposure phase?, participants entered the truth judgment task.
Participants had to indicate whether they thought 40 statements (half seen in the exposure
phase as clickbait or non-clickbait headlines; half true) were true or false®. The statements
were displayed individually in random order. In the judgment task, all the statements were

factual neutral statements similar to the ones typically used in truth effect studies.

The instructions for the judgment phase were as follows: "In the following part, you
will see several statements. Some are true, others are false. For each statement, please
indicate whether you think it is "true™ or "false". There will be no time limit. If you think that
a statement is true, please click on "True". If you think that a statement is false, please click

on "False". When you are ready, please click on 'Continue"."

After the truth judgment task, participants answered the following question (based on
Aust et al., 2013): "It would be very helpful if you could tell us at this point whether you have

taken the requested responses seriously, so that we can use your answers for our scientific

2 Note that we did not include any time interval between the exposure phase and the truth judgment
task. When the task in the exposure phase is not truth-related (as the case in the present experiments),
the truth effect can be found without any time interval, as documented in several studies (e.g.,
Corneille et al., 2020; Henderson et al., 2021; Unkelbach & Rom, 2017).

3 Note that we used a dichotomous truth judgment task as it is in line with how we framed the central
question we address in Experiment 1 (see Introduction; i.e., does repetition increases “true” judgments
for clickbait statements?). Dichotomous truth ratings are routinely used in truth effect research (e.g.,
Unkelbach & Rom, 2017; Unkelbach & Stahl, 2009), and they are especially relevant when the
interest lies in the extent to which repeated exposure increases the proportion of “true” judgments. In
some contexts, Likert scales and continuous ratings may also be relevant (e.g., Lacassagne et al.,

2022); see the present Experiment 2 for the use of a continuous truth rating scale.



CLICKBAIT EXPOSURE AND TRUTH JUDGMENTS 14

Figure 1. Mean truth effect scores (i.e., proportions of “true” judgments on repeated vs. new
statements) as a function of Format (statements featured in Clickbait or Non clickbait headlines

in the exposure phase).

1.0

0.0 -==mmmmmrmmrmrensen et Do

Difference between 'true’ judgments on
repeated and new statements
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-0.51 B

Clickbait Non clickbait
Format in the exposure phase

Note. The dots are participants’ scores (jittered). The error bars are the 95% confidence
intervals, with the mean in between. The distributions are the kernel probability density of the
data (trimmed to remain within -1; 1, the range of possible values). Dashed horizontal line: no

difference between truth judgments on repeated and new statements.

analysis, or whether you were just clicking through to take a look at the survey? (This will not
affect your payment).” (response options: "I have taken the requested responses seriously;" "
have just clicked through, please discard my data"). Participants were then thanked and

debriefed.

Results
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Table 1. Means (SD) of truth judgments in each Repetition x Format condition of Experiment 1

and in each Repetition condition of Experiment 2.

Experiment 1 Experiment 2

Clickbait Non-clickbait Clickbait
Repeated 0.58 (0.22) 0.73 (0.19) 42.65 (15.34)
New 0.52 (0.16) 40.08 (15.02)
Difference 0.06 (0.25) 0.21 (0.22) 2.57 (13.16)

Note. Truth judgments were provided in a dichotomous truth judgment task in Experiment 1 and
on a continuous truth rating scale in Experiment 2. In Experiment 1, statements were presented
in a clickbait or non-clickbait format in the exposure phase but not in the judgment phase,
where repeated and new statements were presented as neutral trivia statements. In Experiment
2, only clickbait statements were displayed, both in the exposure and test phases. Difference
scores reflect the truth effect (truth judgments on repeated content — truth judgments on new

statements).

We performed all analyses in R (R Core Team, 2021). For each participant, we computed two
truth effect scores*: one for factual statements displayed in a clickbait format in the exposure

phase, and another for statements displayed in a non-clickbait format in the exposure phase.

4 Although non-preregistered and outside the scope of our focal interest, we also calculated the
average interest ratings participants provided in the exposure phase. Interest ratings were higher for
statements displayed in a non-clickbait format (M = 3.31; SD = 0.79) than in a clickbait format (M =
2.84; SD = 0.96), t(240) = 6.92, p < .001, d = 0.45, 95%Cl4 = [0.31; 0.58]. Although this result may be
inconsistent with the idea that clickbait headlines attract attention because they elicit more interest, it
is consistent with the possibility that participants are reluctant to provide higher ratings of interest for

statements designed to elicit untrustworthiness.
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Table 2. Number (and proportion) of participants showing a positive, null, or negative truth effect score and
overall mean scores (SD) in each category as a function of Format in Experiment 1 and for clickbait statements

in Experiment 2.

Experiment 1 Experiment 2
Clickbait Non-clickbait Clickbait
Truth effect Number (proportion) Overall Number (proportion) Overall Number (proportion) Overall
direction of participants effect of participants effect of participants effect
Positive 125 (52) 25 (.18) 191 (.79) 28 (.18) 168 (.58) 11.15 (8.54)
Null 18 (.07) 0 12 (.05) 0 4 (.01) 0
Negative 98 (.41) -18(.10) 38 (.16) -12 (.09) 119 (.41) -9.46 (8.46)

Note. Positive scores are higher truth judgments for repeated vs. new statements; negative scores are higher truth
judgments for new vs. repeated statements; null scores reflect no difference. Overall scores are necessarily 0 in
the "Null" category. Truth judgments were provided in a dichotomous truth judgment task in Experiment 1 and

on a continuous truth rating scale in Experiment 2.

Truth effect scores are the difference between proportions of "true" judgments on repeated
statements and proportions of "true” judgments on new statements. Proportions of "true"
judgments are typically calculated in truth effect studies (e.g., Unkelbach & Rom, 2017). The
truth effect scores are displayed in Figure 1 (see also Table 1 for proportions in each
Repetition condition). Positive scores indicate higher truth judgments for repeated than new
statements; negative scores indicate higher truth judgments for new than repeated statements;
null scores indicate no difference.

First, we conducted a two-tailed one-sample t-test (mu = 0) on the truth effect scores
computed with statements displayed in a non-clickbait format in the exposure phase. Factual

statements that were displayed in a non-clickbait format in the exposure phase were more
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often judged as "true" than new statements, ending up in a positive mean truth effect score,

£(240) = 14.25, p < .001, d = 0.92, 95%Clq = [0.77; 1.07] (see Figure 1).

We repeated the same analysis on truth effect scores calculated with statements
displayed in a clickbait format in the exposure phase. Here too, we found higher truth
judgments for repeated than new statements, t(240) = 3.63, p <.001, d = 0.23, 95%Clq =

[0.11; 0.36].

Repetition increased the truth judgments regardless of the statements’ format in the
exposure phase. As may be apparent above, the effect sizes are different: when statements
were displayed in a non-clickbait format, the effect size was larger (truth effect score: M =
.21; SD = .22) than when they were displayed in a clickbait format (truth effect score: M =
.06; SD = .25). To test whether this difference was statistically significant, we conducted a
preregistered one-sided paired samples t-test on truth effect scores as a function of Format.
Supporting our central prediction, truth effect scores were larger in the clickbait than in the
non-clickbait condition (see Figure 1), t(240) = -10.63, p <.001, d = 0.68, 90%Clq = [0.57;
0.80].

The smaller truth effect scores observed in the clickbait than non-clickbait format
condition can originate in several (non-exclusive) patterns, including smaller but still positive
effects of Repetition on truth judgments and more participants showing a negative effect of
Repetition on truth judgments. As exploratory (and non-preregistered) analyses, we calculated
for each participant whether their truth effect score was positive (higher truth judgments for
repeated vs. new statements), null (no difference), or negative (higher truth judgments for new
vs. repeated statements), separately in the clickbait and non-clickbait Format conditions (see
Table 2 for the proportions of participants and the overall score in each category).
Interestingly, approximately 41% of the participants showed a negative truth effect in the

clickbait format condition, while this proportion was only about 16% in the non-clickbait
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format condition. When we restricted analyses to participants with a positive truth effect score
both in the clickbait and non-clickbait format conditions (n = 114), we found larger truth
effect scores in the non-clickbait (M = .35; SD = .18) than clickbait Format condition (M =
26; SD = .18), t(113) = -5.34, p < .001, d = 0.50, 95% Clg = [0.30; 0.69]. These additional
analyses suggest two patterns for why the truth effect was smaller in the clickbait than in the
non-clickbait Format condition: More participants having negative truth effect scores and

smaller positive truth effect scores.

Discussion

In Experiment 1, we tested whether prior exposure to statements presented as clickbait
headlines would increase the perceived truth of their content (when compared to new
statements — i.e., the truth effect) and whether this truth effect would be smaller than for
statements displayed as non-clickbait headlines in the exposure phase. The findings are
consistent with the pattern we predicted: we found a truth effect both for statement contents
presented in a clickbait and non-clickbait format in the exposure phase, but a smaller one for
the former. As explained in the introduction, these findings are consistent with both the source
memory and implausibility accounts. However, the two accounts may not always align. In
particular, they make incompatible predictions in specific experimental settings. To gain
insight into the underlying processes of the truth effect with clickbait statements, we

conducted Experiment 2.

Experiment 2

Experiment 2 aimed at contrasting the source memory and implausibility accounts of the truth
effect with clickbait statements regarding one specific prediction they make. For the source
memory account, source recollection of the (clickbait or non-clickbait) format is critical, as

participants should not misattribute repetition-induced fluency to truth when they remember
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that the statement was presented earlier in an (untrustworthy) clickbait format. In contrast, the
implausibility account leaves no role for statement format memory: when a statement is
presented in a clickbait format, participants should be likely to encode it as implausible. In the
judgment phase, prior exposure should increase perceived truth, but the statement's initial
classification as implausible should make it unlikely that truth judgments on clickbait
statements switch from “false” to “true,” irrespective of source memory. As it appears, source

memory is key for the source memory account but not for the implausibility account.

We reasoned that testing the truth effect with statements presented in a clickbait
format both in the exposure and test phases, for both repeated and new statements, in
conjunction with the use of a sensitive truth rating scale (substituting continuous measures to
the dichotomous judgments used in Experiment 1), would allow testing the source memory

and implausibility accounts against each other.

For the source memory account, if all statements displayed in the exposure and
judgment phases are clickbait statements, participants should know that all the statements they
recognize in the judgment phase come from an untrustworthy source, especially when the
judgment task comes right after the exposure phase, as this was the case in this second
experiment. Knowing that all the repeated statements are untrustworthy should make
participants discount repetition-induced fluency as a cue for truth. Hence, based on the source
memory account, we expect to find either no truth effect or a reversed effect (i.e., higher truth
ratings for new than repeated statements) in the present experiment. Therefore, finding a truth
effect despite experimental conditions conducive to high levels of remembrance would
challenge the source memory account. In contrast, source memory is irrelevant for the
implausibility account: repetition-induced fluency should increase the perceived truth for any
statement. Such an increase may not involve a switch from “false” to “true” judgments; it may

translate to a small increase that could be observed on a sensitive truth judgment scale (see
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Lacassagne et al., 2022). As a result, finding a reversed truth effect or no effect while using a

sensitive truth judgment scale would challenge the implausibility account.

Methods

Participants and design

We manipulated Repetition within participants: some statements were repeated (displayed
both in the exposure phase and in the truth judgment task), and other statements were new
(displayed only in the truth judgment task). Importantly, and in contrast to Experiment 1, all
statements were displayed as clickbait statements in both the exposure and judgment phases.
Half of the statements (whether repeated or new) were factually true, and half were factually

false.

We collected data online from 292 participants on Prolific (50% females; Mage= 41.35;
SDage = 14.65, eight not available). Participants (1) were native English speakers, (2) declared
to live in the United States, (3) had an approval rate of at least 95%, (4) had already
completed at least 100 previous submissions, and (5) did not take part in previous experiments
we conducted on Prolific on the truth effect, nor in the pretests and Experiment 1 we reported
above. Participants were paid £ 0.75 (US$ 0.94) for completing the study. We excluded one
participant who declared they did not respond seriously, ending up with a sample size of 291

participants.

To determine this sample size, we set a to .05, and we aimed for a statistical power of
at least 90% to detect an effect size of Cohen’s d = 0.20 in a (two-tailed) paired samples t-test
(DV: mean truth ratings; IV: Repetition). We chose Cohen’s d = 0.20 as this is roughly the
size of the truth effect we found with clickbait statements in Experiment 1 (d = 0.23). An

analysis with G*power (version 3.1.9.6; Faul et al., 2007) showed that we needed 265
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participants. To avoid having a final sample smaller than the targeted sample size, we

increased this estimate by 10%, resulting in ~292 participants.

Materials and procedure

Experiment 2 departs from Experiment 1 in four regards. First, we only used the 20
statements (half factually true) that were used as “clickbait” headlines in Experiment 1.
Second, repeated and new statements in the truth judgment task were all displayed in a
clickbait format. Third, 10 statements were displayed in the exposure phase (randomly
selected from the set of 20 statements), and 20 statements were displayed in the judgment
phase. Fourth, we replaced the dichotomous responses (“True”; “False”) used in Experiment 1
with a continuous rating scale (between 0 “Definitely false” and 100 “Definitely true”) to
detect possibly small differences in rated truth between repeated and new statements that do

not involve a qualitative decision on the “false” vs. “true” continuum.

Results

We calculated the mean truth ratings for each participant separately for repeated and new

statements (see Table 1). Higher ratings indicate higher perceived truth.

As preregistered, we conducted a frequentist and a default Bayesian two-tailed paired
samples t-test on the truth ratings as a function of Repetition. Critical for our main test, truth
ratings were higher for repeated than new statements, t(290) = 3.33, p =.001, d = 0.20,

95%Clq = [0.08; 0.31]. The Bayesian analysis yielded evidence for this effect, BFio = 14.42.

As in Experiment 1, we also calculated the qualitative direction of the truth effect
scores (i.e., truth ratings on repeated vs. new statements) for each participant (see Table 2 for
the proportions of participants and the overall scores in each category). These analyses are
exploratory and were not preregistered. Approximately 41% of the participants showed a

negative truth effect in the clickbait format condition, which is identical to the proportion we
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found in Experiment 1 despite (1) changes in the measure, (2) presenting only clickbait
statements in the exposure phase (rather than clickbait and non-clickbait statements as in
Experiment 1), and (3) presenting statements in a clickbait format in the truth rating task

(instead of presenting statements in a clickbait format only in the exposure phase).

Discussion

In Experiment 2, we sought to gain insight into the underlying processes involved in the truth
effect with clickbait statements by opposing two accounts that converged in the prediction we
tested in Experiment 1, but that diverged in predictions made for Experiment 2. For the source
memory account, remembering that a statement was presented in the exposure phase should
make participants discount repetition-induced fluency (as all statements were presented as
clickbait statements in the exposure phase). In contrast, for the implausibility account, there is
no role for source memory: repetition should increase perceived truth even for clickbait

statements which, as we argued, participants may see as relatively implausible.

To increase the likelihood that participants remember that the repeated statements
were presented in the exposure phase and that these statements are clickbait (untrustworthy)
statements, we (1) used only clickbait statements in the exposure phase, (2) used a verbatim
repetition, meaning that the statements were also displayed as clickbait statements in the truth
judgment task, (3) used few statements (20 statements; half repeated), (4) administered the
truth rating task right after the exposure phase. Verbatim repetition, together with short lists of
statements and no time interval, are conducive to detailed and conscious memories (e.g.,
Brainerd et al., 2003; Gardiner & Java, 1991; Yonelinas, 1994, 2002). In addition, participants
used a continuous truth rating scale so that we could detect even a small truth effect that does
not imply a qualitative switch from “false” to “true” responses (for a similar rationale, see,

e.g., Lacassagne et al., 2022). With such experimental settings, we expected to find either no
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truth effect or even a reversed effect based on the source memory account but a truth effect

based on the implausibility account.

The results are more compatible with the implausibility account than the source
memory account: we found higher truth ratings for repeated than new clickbait statements.
While these results are in line with the prediction we derived from the implausibility account,
they are in contradiction with the source memory account. For this reason, the present
findings suggest that the (small) truth effect observed with clickbait statements more likely
results from repetition-induced fluency attributed to truth even when participants perceive
clickbait statements as relatively implausible, rather than from discounting fluency as a cue
for truth because participants remember that only clickbait, untrustworthy, statements were

displayed in the exposure phase.

General Discussion

Clickbait is a common online journalism strategy aimed at attracting attention and clicks; it
does not aim to be accurate and is associated with low perceived trustworthiness. Despite its
overall lack of credibility, does the presentation of statements in a clickbait format increase
subsequent truth judgments about their content? Based on two models of the truth effect (i.e.,
higher truth judgments for repeated than new statements, see, e.g., Dechéne et al., 2010), we
predicted that the truth effect might extend to clickbait content, although to a lesser extent

than for non-clickbait content.

To test this hypothesis, we first created statements that mimicked clickbait and non-
clickbait headlines. We selected the statements perceived as most similar to clickbait and non-
clickbait headlines. Based on previous research (Hurst, 2016; Vultee et al., 2020), we

assumed that statements would be perceived as less trustworthy when displayed in a clickbait
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than in a non-clickbait format. This is what we found when pretesting the materials (see

section "Perception of trustworthiness for clickbait and non-clickbait statements™).

In Experiment 1, repeated statements were displayed in a clickbait or non-clickbait
format in the exposure phase and mixed with new ones in a dichotomous truth judgment task.
Consistent with predictions, we found a truth effect with both clickbait and non-clickbait
statements, but a smaller one for the clickbait ones. Of interest, complementary analyses
indicated that this difference originates in a higher prevalence of negative truth effects and in

smaller positive truth effects for clickbait statements.

In Experiment 2, we used (1) only clickbait statements in the exposure and judgment
phases, (2) an experimental setting typically conducive to high levels of remembering, and (3)
a continuous truth rating scale. This was done to examine whether the effect of repetition on
truth judgments for clickbait statements would be more consistent with (1) repetition-induced
fluency attributed to truth even when participants perceive clickbait statements as relatively
implausible (implausibility account; predicting a positive effect of repetition) or (2) by
discounting fluency as a cue for truth because participants remember that only clickbait,
untrustworthy, statements were displayed in the exposure phase (source memory account;
predicting a null or even a reversed effect of repetition). Since we found a truth effect, the

findings better support the implausibility account than the source memory account.

Contrary to the bulk of truth effect studies, Experiment 1 applied surface changes to
both clickbait and non-clickbait statements between the exposure phase and the truth
judgment task. The truth effect is well replicated when the exact same statements are used in
the exposure phase and the truth judgment task (Dechéne et al., 2010). Research is more
scarce, however, regarding the truth effect when thematic repetition rather than verbatim
repetition is involved. The present results contribute to further documenting the truth effect

despite alterations in statements' exact form, in line with previous research (Begg et al., 1985;
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Silva et al., 2017). Of note, we found the truth effect with clickbait statements, whether

repetition was verbatim (Experiment 2) or based on changes in the statements (Experiment 1).

The truth effect we found for clickbait statements in the two experiments dovetails
nicely with recent research showing the truth effect with false and misleading information
(Pillai & Fazio, 2021), such as fake news (Pennycook et al., 2018), implausible statements
(Fazio et al., 2019; Lacassagne et al., 2022), statements known to be false (Fazio et al., 2015;
Fazio, 2020), and conspiracy theories (Béna et al., 2023). However, the present study designs
differ from these past studies, for the content of the statements we used is not epistemically
dubious. Instead, credibility information was conveyed by the framing (i.e., clickbait or non-
clickbait format). In this sense, the present studies resemble research where credibility
information is provided through sources in the exposure phase (e.g., Begg et al., 1992; Henkel

& Mattson, 2011; Unkelbach & Stahl, 2009).

As just discussed, the findings of Experiment 2 better support the implausibility
account (based on Fazio et al., 2019) than the source memory account (based on, e.g., Begg et
al., 1992). However, this conclusion does not imply that Fazio et al.’s model in general is
better supported than a memory misattribution approach. This is because we did not proceed
to test these models; rather, we tested predictions we derived from accounts inspired by these
models when applied to a clickbait scenario. Finding the truth effect in Experiment 2
contradicts the prediction we derived from the source memory account (i.e., no truth effect or
a reversed truth effect). Yet, this does not mean that individuals do not sometimes rely on
source recollection (of credibility information) and sometimes rely on familiarity/fluency
when recollection fails to judge the truth of information. Instead, it means that such a
processing account of how the truth effect occurs with clickbait statements is unsatisfactory.

If one’s aim is to oppose general processing models of the truth effect, we believe this should
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be done by testing central assumptions and predictions of these models, which was not the

goal of the current endeavor.

Experiment 2 aimed at opposing two accounts of the truth effect with clickbait
statements that critically diverge regarding the role of memory for statements’ format in the
exposure phase. Yet, we did not estimate memory processes (which, under specific
conditions, is possible to achieve in truth judgment tasks; see, e.g., Begg et al., 1992;
Nadarevic & Erdfelder, 2019; Niedziatkowska & Nieznanski, 2021; Unkelbach & Stahl,
2009). As noted in the Discussion of Experiment 2, we used experimental settings typically
conducive to high levels of conscious memory (recollection) because we reasoned this would
allow a comparison of the source memory account with the implausibility account. However,
the test we conducted is based on the assumption of high levels of recollection, which is not
documented in the present experiments. We believe this assumption is reasonable considering
the current settings, but it could be directly tested in future research in the context of truth
judgments of clickbait statements. In particular, the Process Dissociation Procedure (e.g.,
Begg et al., 1992;Yonelinas & Jacoby, 2012) and Multinomial Processing Tree models
(Unkelbach & Stahl, 2009) could be used to obtain estimates of familiarity and source
recollection in truth judgments. Conceptually, Experiment 1 presents some similarities with
this approach. The non-clickbait format condition resembles an inclusion condition. This is
because we hypothesized that recollection should tend to support “true” judgments (to the
extent that non-clickbait statements are perceived as relatively trustworthy, which we found in
a pretest; see section Perception of trustworthiness for clickbait and non-clickbait statements
of Experiment 1), and that familiarity should also support “true” judgments. The clickbait
format condition resembles an exclusion condition, as we hypothesized that recollection
should tend to support “false” judgments (to the extent that clickbait statements are perceived

as relatively untrustworthy, which we found in a pretest; see section Perception of
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trustworthiness for clickbait and non-clickbait statements), and that familiarity should support
“true” judgments (recollection and familiarity would generally support opposite responses as

a result).

Despite this similarity between Experiment 1 and the Process Dissociation Procedure
logic, we deemed Experiment 1 unsuitable to deliver recollection and familiarity estimates.
First, this approach would be based on undocumented assumptions in the present clickbait
context (e.g., process invariance assumptions, for which the contribution of recollection and
familiarity are the same in the inclusion and exclusion conditions). Second, obtaining
parameter estimates requires that recollection supports specific responses in the inclusion and
exclusion conditions. However, although recollection should tend to support “true” judgments
for non-clickbait statements and “false” judgments for clickbait statements, this might not
always be the case (e.g., some participants may doubt that some non-clickbait statements are
true because non-clickbait headlines are sometimes inaccurate). Even if the format (clickbait
or non-clickbait) acts as credibility information, it is not as straightforward as source
credibility manipulations implemented in previous truth effect studies that used the Process
Dissociation Procedure (e.g., introducing statements from Source A as true and statements

from Source B as false).

Besides adapting the Process Dissociation Procedure and Multinomial Processing Tree
models, several approaches could be used to gain further insights into memory processes
underlying the truth effect with clickbait statements. We distinguish between an experimental
approach and a correlational approach. In an experimental approach, one could manipulate
factors known to decrease source recollection without substantially affecting familiarity in
experiments similar to Experiment 1. This would allow testing whether such a manipulation
increases the truth effect with clickbait statements. For instance, one such factor could consist

in dividing attention at exposure (e.g., Gardiner & Parkin, 1990; Jacoby et al., 1993; see
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Yonelinas, 2002), which has been found to increase the truth effect with statements presented

by a “false” source in the exposure phase (Begg et al., 1992).

In a more correlational approach, direct memory tasks, such as recognition tasks, could
be administered in conjunction with truth judgment tasks in truth effect procedures (as
sometimes done in truth effect research). However, simple recognition tasks alone provide no
estimates of memory processes, as familiarity and source recollection both typically support
“old” responses. One possibility is to complement recognition tasks with a Remember/Know
paradigm (e.g., Gardiner, 1988; Tulving, 1985; but see Haaf et al., 2021; in the context of the
truth effect, see Law, 1998) to have access to retrieval phenomenology. Such an approach,
which could be combined with the experimental approach mentioned above, would allow
investigating the relationship between “true” judgments on clickbait versus non-clickbait

statements and the phenomenology at retrieval as estimated in a separate, direct memory task.

Turning to a more applied perspective, clickbait is widely used to attract attention
(Bazaco et al., 2019), but its psychological effects have been scarcely (and not systematically)
investigated. Previous research has examined, for instance, the effect of clickbait on curiosity
and arousal (Pengnate, 2019), perceived credibility (e.g., Hurst, 2016), and news
understanding and memory (Carcioppolo et al., 2021; Munger et al., 2020; Vultee et al.,
2020). To our knowledge, however, no prior research has investigated the effect of repeated
exposure to clickbait, despite the prevalence of copying found, for instance, in online news
production (e.g., Cagé et al., 2020), a production that is associated with the use of clickbait
strategies (Bazaco et al., 2019). As a result, repeated exposure to clickbait content is likely to
be common. The present results suggest that despite their overall lack of trustworthiness, truth
judgments of clickbait content benefit from repetition. The findings of Experiment 2 suggest
that this could be the case even when it is evident that the content comes from clickbait

headlines. Hence, even if clickbait headlines are not designed to be accurate but to attract
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attention and clicks, their repeated exposure may increase the perceived truth of their content,

possibly outside the laboratory.

Despite their possible relevance outside the laboratory, the current findings should not
be overgeneralized. We relied on experimental settings that are unlikely to capture some
aspects of how clickbait headlines can be encountered. For instance, in the present
experiments, there was no time interval between the exposure and test phases, while such
immediacy is probably lacking in daily life events (e.g., when people see a clickbait headline
and only later on, possibly days after, reencounter similar content). In addition, the
experimental settings we used are deprived of rich sources of information that may be
integrated to judge the truth of information (e.g., source information; images presented with
statements; reactions and comments available on social media). Another possible difference
between the present experiments and everyday life contexts is that we created clickbait
statements by formatting neutral trivia statements. As a result, the current investigation may
not generalize to contents presented in clickbait headlines in online news. Future research
may benefit from integrating more ecologically relevant factors into experiments to better

estimate the generalizability of the present findings to everyday situations.

Conclusion

Clickbait headlines do not aim for accuracy, and people may know that their content is not
trustworthy. Yet, being repeatedly exposed to clickbait, a strategy to attract attention on the
Internet, can increase the perceived truth of the information conveyed in clickbait headlines.
We reported two experiments (1) showing that a single exposure to clickbait statements
increased the likelihood of judging their content as "true" when subsequently encountered,
although to a lesser extent than for non-clickbait statements, and (2) suggesting that the truth

effect with clickbait statements could occur even when repetition evidently originated from
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prior exposure to clickbait statements. The present findings suggest that repeated exposure to
clickbait content may be consequential for belief formation, calling for more systematic

research on the effects of clickbait exposure.
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