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Empirical article

Only Half of What I’ll Tell You is True: Expecting to Encounter
Falsehoods Reduces Illusory Truth

Madeline Jalbert ∗ and Norbert Schwarz
University of Southern California, United States

Eryn Newman
Australian National University, Australia

Information is judged as more true when it has been seen or heard repeatedly than when it is new. This illusory  truth
effect  has important consequences in the real world, where we are repeatedly exposed to information of unknown
veracity. While false information in natural contexts rarely comes with a warning label, false information in truth
effect experiments often does. Commonly used experimental procedures alert participants to potential falsehoods
at exposure through instructional warnings. Three experiments show that the size of the truth effect is over twice
as large when such warnings are avoided. The influence of pre-exposure warnings on the size of the truth effect
persists even after a delay of three to six days. These findings demonstrate that common experimental procedures
invite a systematic underestimation of illusory truth effects. They also highlight that simple warnings can curb the
impact of repetition on judgments of truth.

Keywords: Truth effect, Fluency, Metacognition

General  Audience  Summary
People are more likely to believe a statement when they have seen or heard it before, a phenomenon called the
illusory  truth  effect. This has important implications for daily life, where we are repeatedly exposed to both
true and false information as we scroll through social media, read the news, or talk with others. We test whether
the influence of repetition on belief depends on whether one is warned that information presented may be false.
In three experiments, we first asked participants to read a series of trivia claims. Half of the claims were true
and half were false. We explicitly told some of the participants that some claims were false, whereas other
participants were not alerted to this. After a delay, participants saw another set of trivia claims, including ones
they had already seen before and ones that were new. As in earlier studies, participants believed the repeated
claims were more true than claims they read for the first time. Importantly, the influence of repetition on belief
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udge their truth had no detectable influence. These results
ion on belief in false information, provided the warning
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claims. Waiting to warn people until they later had to j
show that warnings can curb the influence of repetit

precedes initial exposure. They also show that many truth effect experiments may have underestimated the
impact of repetition on belief due to the presence of warnings in their experimental designs that are usually
absent under real world conditions.
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A typical investigation of repetition-based truth effects begins
with an exposure phase, where participants view a series of
For millennia, demagogues believed that repetition can turn
ies into truth. Experimental research confirmed their intuitions.
our decades ago, Hasher, Goldstein, & Toppino (1977) reported

hat the mere repetition of a statement increased its acceptance
s true. This so-called illusory  truth  effect  proved robust and
asily replicable, with a meta-analysis of seventy effect sizes
eporting an average between-items effect size of d  =  0.50, 95%
I [0.43, 0.57], for the difference in truth ratings between new
nd repeated items (Dechêne, Stahl, Hansen, & Wänke, 2010).
urrent concerns about the prevalence of fake news and their

epetition on social media have renewed interest in the issue.
nfortunately, the standard procedures of truth effect experi-
ents may not be a good approximation of the conditions of
essage repetition in natural contexts. Most commonly used

xperimental procedures create exposure conditions that draw
ttention to the fact that some of the information one will see is
alse. Such pre-exposure warnings may systematically decrease
he impact of repetition compared to natural conditions, where
alse information does not come with a warning label. We test
his possibility by investigating the size of illusory truth effects
nder conditions that do or do not include common pre-exposure
arnings.
Judgment and persuasion research suggests that people draw

n a limited set of criteria to determine whether a claim is
ikely to be true (Schwarz, 2015, 2018): Is the claim compat-
ble with other things they believe? Is it internally consistent?
oes it come from a credible source? Do others believe it? Is

here supporting evidence? Each of these truth criteria can be
ssessed by careful attention to the claim and reliance on appli-
able knowledge (for reviews, see Brashier & Marsh, 2020;
chwarz, 2015; Unkelbach, Koch, Silva, & Garcia-Marques,
019). They can also be assessed by drawing on one’s metacog-
itive experiences as a proxy. In each case, the attribute that
rovides an affirmative answer to the criterion is correlated with
uent processing. For example, when information is compati-
le with other things one believes (Unkelbach & Rom, 2017;
inkielman, Huber, Kavanagh, & Schwarz, 2012), internally

oherent (Johnson-Laird, 2012), or familiar from previous expo-
ures (Jacoby, 1983), it is processed more fluently than when
t is not. Moreover, familiar sources are more credible (Petty

 Cacioppo, 1986) and supporting evidence is assumed to be
ore plentiful when some comes to mind easily (Schwarz,

998; Tversky & Kahneman, 1973). This makes the metacogni-

ive experience of processing fluency a heuristically informative
nput into judgments of truth, independent of whether people
ssess the claim’s compatibility with their own knowledge, its
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oherence, social consensus, source credibility, or the likely
mount of supporting evidence. Indeed, fluent processing can
verride one’s own knowledge; when information feels true and
o alternative accounts easily come to mind, people may accept it
ithout performing the more effortful analysis that would lead

hem to find it false (Brashier, Eliseev, & Marsh, 2020; for a
eview, see Brashier & Marsh, 2020).

That processing fluency is correlated with substantive
ttributes relevant to judging truth implies that it provides valid
nformation. Unfortunately, people are more sensitive to their
rocessing experience itself than to the source of this experi-
nce (Schwarz, 2010) and sometimes misread fluent processing
ue to incidental influences as bearing on the truth of a statement.
ndeed, numerous incidental variables that affect processing flu-
ncy have been found to influence judgments of truth, from
rint font and color contrast (e.g., Garcia-Marques, Silva, &
ello, 2016; Parks & Toth, 2006; Reber & Schwarz, 1999; Silva,
arcia-Marques, & Mello, 2016) to accent (Lev-Ari & Keysar,
010) and audio quality (Newman & Schwarz, 2018), to the ease
f pronouncing the information’s source (Newman et al., 2014).
uch fluency effects are incidental and unrelated to the semantic
ontent of the claim.

Repetition of a claim can influence judgments of truth through
everal pathways, namely increased perceptual and conceptual
uency, increased accessibility of applicable knowledge, and
ecollection of source information. Accordingly, variants of rec-
llective and fluency-based process accounts have been offered
ince Hasher et al. (1977)’s experiments. Empirically, knowl-
dge gleaned from recalling the context of prior exposure as
ell as processing experience contribute to repetition effects

Unkelbach & Stahl, 2009). Additionally, the impact of repeti-
ion often exceeds that of perceptual fluency manipulations, such
s print font (e.g., Parks & Toth, 2006), and strategies that are
ffective in attenuating the influence of perceptual fluency, such
s stressing the need to be accurate when assessing truth, are
ess effective in correcting repetition-based truth effects (e.g.,
arcia-Marques et al., 2016; Silva et al., 2016).

re-Exposure  and  Pre-Test  Warnings
mbiguous claims. Usually, half of these claims are true and half
re false. Following a delay (ranging from a few minutes to sev-
ral days), there is a test phase, where participants view claims
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hey saw during the exposure phase along with new claims and
ate the truth of each claim.

Studies vary in the extent to which they draw participants’
ttention to the truth of the claims at initial exposure. In the
ajority of studies, researchers alert participants to the pres-

nce of potential falsehoods at exposure in at least one of two
ays: by stating in the instructions that claims vary in truth value

e.g., Begg, Anas, & Farinacci, 1992; Hasher et al., 1977) or by
sking participants to make a truth judgment for each claim as
t is presented (e.g., Brown & Nix, 1996; Hasher et al., 1977).
ccasionally, claims are explicitly labeled as true or false as they

re presented (e.g., Skurnik, Yoon, Park, & Schwarz, 2005). In a
mall number of studies, participants are not alerted to the pres-
nce of potential falsehoods at exposure. Instead, participants
ay be asked about attributes other than truth (e.g., Brashier

t al., 2020; Hawkins & Hoch, 1992) or simply view the claims
or a later memory test (Mitchell, Sullivan, Schacter, & Budson,
006).

At the time of testing, all truth effect studies draw partic-
pants’ attention to the truth of the claims simply by asking
articipants to judge their truth. At this stage, some stud-
es additionally provide participants with explicit instructional
nformation alerting them that “some” or “half” of the claims
re false (e.g., Begg et al., 1992; Brashier et al., 2020).

How might drawing attention to the presence of falsehoods
t the time of encoding, either by asking participants to make
ruth judgments or through instructional details, influence the
ize of the truth effect? Previous research showed that making
ruth judgments during initial exposure reduces the impact of
epetition (e.g., Hawkins & Hoch, 1992). More recent research
ocusing on false claims indicates that this protective influ-
nce may only occur for false claims for which participants
ave knowledge that allows them to arrive at the correct answer
Brashier et al., 2020). In a meta-analysis, Dechêne et al. (2010)
btained an effect size of d  = 0.45, 95% CI [0.37, 0.54], for
tudies that included truth judgments at exposure as compared
o d  = 0.62, 95% CI [0.49, 0.75], for studies that asked for
ther judgments or no judgments at all. Dechêne et al. (2010)
ttributed this observation to differences in level of process-
ng, but it is worth noting that asking for an assessment of
ruth amounts to acknowledging that truth cannot be taken for
ranted. From this perspective, the meta-analysis suggests that
rawing attention to truth at encoding by requesting explicit
udgments for each claim can reduce the size of the truth
ffect.

However, it is unclear whether merely informing participants
hat some statements will be false through standard experi-

ental instructions can do the same thing. This question is
ifficult to answer meta-analytically because most of the avail-
ble studies (51 out of 70 effect sizes included in Dechêne et al.,
010) include truth judgments at exposure, making the impact
f instructional warnings difficult to isolate. Additionally, the
ethods sections of some reports lack the procedural details
hat would be necessary to determine if instructional warnings
ere given at the exposure stage.
Research on the encoding and correction of misinformation

uggests that instructional warnings can influence later belief
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n false information (for a review, see Lewandowsky, Ecker,
eifert, Schwarz, & Cook, 2012). In general, people are bet-

er able to protect themselves from misinformation if a warning
akes them skeptical of the accuracy of that information during

ncoding. Increased skepticism promotes more critical process-
ng and reduces the acceptance of new information as true
e.g., Fein, McCloskey, & Tomlinson, 1997; Greene, Flynn,

 Loftus, 1982; Lewandowsky, Stritzke, Oberauer, & Morales,
005; Schul, 1993). Pre-exposure warnings that some statements
re false may similarly elicit more critical processing at encod-
ng, reducing the impact of repetition in truth effect experiments.
hese findings suggest that without instructional warnings at
xposure, the truth effect may be larger than previously thought.
ence, the most frequently used experimental procedures may
nderestimate the impact of repetition under natural conditions.

It is less clear how instructional warnings at the time of test
ay influence the size of the truth effect. Being asked to make a

ruth judgment already entails that the claims are likely to vary
n veracity. Hence, additional information that merely warns
ecipients that some of the claims are false may have little impact.
onsistent with this assumption, Nadarevic and Aßfalg (2017)

eported that only a detailed explanation of the truth effect and
pecific instructions for how to prevent it prior to test reduced
he impact of repetition, whereas more general warnings did not.

e similarly expect to find little impact of warnings presented
t the time of testing, in contrast to warnings presented at the
ime of exposure.

resent  Research

We investigated how the presence, timing, and content of
nstructional warnings influence the size of the truth effect. In
xperiment 1, we manipulated the presence of pre-exposure
arnings: participants either did or did not receive a warning

hat half of the claims are false before they were exposed to the
laims. In Experiment 2, we tested the impact of pre-exposure
nd pre-test warnings: participants received a warning prior to
xposure and test, a warning prior to test only, or no warning at
ll. This allowed us to determine whether instructional warnings
t the time of testing have a protective value either by themselves
r in combination with pre-test warnings. In Experiment 3, we
aried the warnings by telling participants either that “some” or
half” of the statements would be false.

Experiment  1

The purpose of Experiment 1 was to investigate how the
resence of standard instructional warnings prior to the ini-
ial exposure influences the size of the truth effect. Based on
he observation that pre-exposure warnings reduce the impact
f misleading information in other paradigms (e.g., Fein et al.,
997; Greene et al., 1982; Lewandowsky et al., 2005; Schul,
993) we predicted that the impact of repetition is smaller when
articipants are aware, prior to exposure, that some information

hey are about to see may be false. We included a delay of three
o six days between initial exposure and test to approximate the
ften long delays between exposure and re-exposure under nat-
ral conditions. We predicted that, compared to a no warning
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ondition, pre-exposure warnings would attenuate the impact
f repetition on rated truth even after a multi-day delay. All
timuli, instructions, recruitment and attrition information, data,
yntax, and additional analysis are included in the supplemental
aterials available at https://doi.org/10.3886/E115141V2.

ethod

Design.  We used a 2 (warning: before exposure only vs. no
arning) ×  2 (repetition: trivia claim repeated vs. new) mixed
esign, manipulating warning between subjects and repetition
ithin subjects. The delay between exposure and test was 72 to
44 hours (three to six days).

Participants.  Students from the University of Southern Cali-
ornia psychology subject pool completed the survey for course
redit. Data collection took place in two waves. Based on the
etween-items effects size of d = 0.50, 95% CI [0.43, 0.57],
eported by Dechêne et al. (2010), a sample size of 54 would
e required to detect the truth effect in a repeated measures
esign, with �  = .05, power (1-�) = .95, and two-tailed, accord-
ng to G*Power (Faul, Erdfelder, Lang, & Buchner, 2007). We
hose to overpower our study and recruit up to 200 partici-
ants, 100 per between-subjects condition. However, we ended
ata collection when the subject pool closed and included all
articipants that had completed the experiment at that point.
nfortunately, by the time the subject pool closed, we had only

ecruited approximately one third of our desired number of par-
icipants. We therefore collected additional data in a second wave
he following year, where we again opened the study up to 200
articipants.

We include all participants in the analyses below, except those
ho did not complete part one (n  =  13) within 24 hours of when

hey began the survey or part two (n  = 5) within 48 hours after
he email invitation for that part; both exclusions are necessary
o ensure the desired delay period of three to six days. Three
dditional participants were excluded due to procedural errors
two participants received access to and completed part 2 early
nd one participant completed part 1 twice). Overall, 220 par-
icipants (58 male; Mage = 20.51, SD  = 2.63, one not reporting)
ompleted both parts of the experiment: 55 in the first wave and
65 in the second wave. Adding time of data collection as a fac-
or to the analysis reveals neither a significant main effect, F (1,
16) = 0.15, p = .703, �p

2 < .01, nor a significant interaction
ith warning condition, F  (1, 216) = 0.51, p  = .475, �p

2 < .01,
epetition, F  (1, 216) = 1.03, p  = .312, �p

2 = .01, or three-way
nteraction, F  (1, 216) = 2.05, p = .154, �p

2 = .01. Moreover, ana-
yzing both waves of data collection separately reveals the same
attern of significant main and interaction effects for each wave.
ence, we collapsed analysis across the two waves, resulting in
13 participants in the no warning condition and 107 participants
n the pre-exposure warning condition.

Materials.  We selected trivia claims from a larger set of pre-
iously normed claims (Jalbert, Newman, & Schwarz, 2019).

he trivia claims covered a variety of topics (sports, geog-

aphy, food, animals, and science) and were selected to be
mbiguous—only those rated as true between 35% and 65% of
he time were included. Examples of true claims are “Walruses
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se their tusks primarily for mating” and “Kava is a beverage
ade from the root of the pepper plant.” Examples of false

laims are “The mouth of a sea urchin is on its top” and “Biking
s the first event in a triathlon.” During norming, false claims
ad been created by taking a true claim (e.g., “The mouth of

 sea urchin is on its bottom”; “Swimming  is the first event in
 triathlon”) and altering one word to an incorrect but plausi-
le sounding alternative. We only chose either the true or false
ersion of a claim so that participants would never see both.

Participants saw 36 trivia claims during the initial exposure.
n the test phase, participants saw the same 36 claims as well as
6 new claims, for a total of 72 claims. Each claim was presented
or 5 sin random order during each session. Half of the trivia
laims were true and half were false, both during exposure and
esting phases.

The trivia claims were counterbalanced such that half of the
articipants saw one set of 36 claims repeated, and half of the
articipants saw the other set of 36 claims repeated. Based on
he norming data, both true and false claims were rated as true
pproximately the same proportion of the time (both M  = 0.52,
D = 0.08).

Procedure.  The procedures for all experiments reported in
his paper were approved by the University of Southern Cal-
fornia’s Institutional Review Board (IRB). When participants
igned up, they agreed to complete both parts of a two-part online
urvey.

Exposure phase.  Immediately after completing a consent
orm, participants were told that they would see a series of trivia
laims for approximately 3 min. In the pre-exposure warning
ondition, participants were additionally given a warning “half
he statements are true, and half the statements are false.” Par-
icipants in the no warning condition were not told this. All
articipants were then told that the trivia statements would be
resented automatically and that there was no need to press any
uttons. They were asked to read the trivia statements carefully
s they were presented, but to not do anything else. The claims
ere then presented.
After viewing the claims, participants were asked a few gen-

ral questions to provide a rationale for presenting the claims,
ncluding “How many statements do you think you read?” and
How many minutes do you think it took you to read the state-
ents?”
Delay phase.  After a three-day delay, participants received a

ink to part 2 of the survey and were given 48 hours to complete
t. Thus, the total time between exposure and test was 72 to 144
ours.

Test phase.  In the test phase, participants were shown another
eries of trivia claims. All participants were correctly told that
alf of the statements were ones that they had seen before and
alf of the statements were new. None of the participants were
iven any warning about the truth of the statements. For each
laim, all participants answered the question “Is this statement
rue or false?” on an unnumbered six-point scale from defini-

ively true  (coded as 6) to definitely  false  (coded as 1).

Demographics. Following the truth ratings, participants
ompleted individual difference measures, unrelated to the
resent hypotheses. The results of one of these measures, an 18

https://doi.org/10.3886/E115141V2


Figure 1. Mean truth ratings across warning conditions for new and repeated
claims after a three to six day delay in Experiment 1. Participants either received a
warning that half of the claims were false prior to exposure only or no warning.
Truth ratings were made on an unnumbered six-point scale from definitively
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encoded as true during the initial exposure. Second, making a
rue (coded as 6) to definitely false (coded as 1). Error bars are 95% confidence
ntervals.

tem Need for Cognition Scale, is reported in Experiment 3 of
ewman, Jalbert, Schwarz, and Ly (2020) as a reanalysis of this

xisting data set. Finally, participants answered demographic
uestions, including gender and age.

esults

We performed a 2 (warning: before exposure vs. no warn-
ng) ×  2 (repetition: trivia claim repeated vs. new) mixed model
NOVA. All reported means are estimated marginal means; the

aw means show the same pattern and are included in the supple-
ental materials. Replicating the standard truth effect, repeated

laims were rated as more true (M  = 4.10, 95% CI [4.02, 4.19])
han new claims (M  = 3.51, 95% CI [3.46, 3.57]), mean differ-
nce = 0.59, 95% CI [0.51, 0.67], F(1, 218) = 192.62, p  < .001,
p

2 = .47, for the main effect. More important, participants who
eceived a warning prior to exposure rated claims as less true
M = 3.66, 95% CI [3.57, 3.74]) than participants who did not
eceive a warning (M  = 3.96, 95% CI [3.88, 4.05]), mean differ-
nce = 0.30, 95% CI [0.18, 0.42], F(1, 218) = 24.58, p  < .001,
p

2 = .10, for the main effect. These main effects are qualified
y an interaction of warning and repetition, F(1, 218) = 26.88,

 < .001, �p
2 = .11.

To diagnose this interaction, we computed simple effects
sing a Bonferroni correction for multiple comparisons. For this
nalysis and later analyses using a Bonferroni correction, we
eport a p-value adjusted for these multiple comparisons that
an be compared to the standard alpha level of .05. Repeated
easures d  effect sizes were calculated using Comprehensive
eta-Analysis Software (Version 3.0) from mean differences

nd standard deviations of the differences, taking into account
he correlation between repeated and new claims and corrected
or small sample size. This analysis revealed significant truth
ffects in both conditions (Figure 1). However, the truth effect
as considerably larger without a pre-exposure warning, F(1,
18) = 186.80, p  < .001, �p

2 = .46, d  = 1.31, 95% CI [1.02,

.60], than with a pre-exposure warning, F(1, 218) = 36.79, p  <

001, �p
2 = .14, d = 0.70, 95% CI [0.48, 0.91]. The difference

s driven by participants’ truth ratings of repeated claims, which
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re higher in the absence of a warning (M  = 4.37, 95% [4.24,
.49]) than after a pre-exposure warning (M  = 3.84, 95% CI
3.72, 3.97]), mean difference = 0.52, 95% CI [0.35, 0.70], F(1,
18) = 33.69, p  < .001, �p

2 = .13. Participants’ truth judgments
or new statements did not differ across conditions, F(1, 218) =
.33, p  = .128, �p

2 = .01.
The applied importance of these findings is more apparent

hen one considers how frequently repetition of a claim can
hift people’s judgments from false to true. We can assess this
y analyzing how many claims are rated on the “false” versus
true” side of our six point scale. Recall that the claims were
ormed to be judged true about half of the time. Consistent
ith this norming, participants rated new claims to be true about
alf the time, independent of whether they received no warning
M = 51.18%, SD  = 14.50%) or a pre-exposure warning (M  =
1.28%, SD  = 15.14%). For repeated claims, acceptance as true
ncreased to 70.11% (SD  = 16.83%) without a warning but only
o 60.23% (SD  = 16.77%) with a pre-exposure warning. This
eflects a robust illusory truth effect of almost 20 percentage
oints without a warning that is cut in half with a pre-exposure
arning.
In sum, replicating earlier studies, prior exposure to a state-

ent increased its perception as true, even three to six days later.
owever, alerting participants at the time of exposure that some
f the statements they are about to see are false was sufficient
o significantly reduce the size of this truth effect. Pre-exposure
arnings did not shift participants’ ratings of new claims- rather,

he reduction in the size of the truth effect was driven by reduc-
ng the perceived truth of the repeated claims. A signal detection
nalysis of response bias (c) parallels these findings across all
xperiments. These findings are reported in our supplemental
aterials.

Experiment  2

In the real world, people are rarely alerted to the presence
f falsehoods before they are exposed to them. However, it
s often possible to alert people to falsehoods after exposure.
mpirically, post-exposure warnings are usually less effective

n correcting the influence of misinformation than pre-exposure
arnings (for a review, see Lewandowsky et al., 2012). Exper-

ment 2 tests whether this holds as well for the influence of
epetition. Truth effect experiments often include information
rior to test that some or half of the claims are false (i.e., Begg
t al., 1992; Brashier et al., 2020; Nadarevic & Erdfelder, 2014;
chwartz, 1982; Silva et al., 2016). In Experiment 2 (preregis-

ered at http://aspredicted.org/blind.php?x=8yz2q5), we tested
he influence of warnings at the time of test using three
onditions: a pre-exposure and pre-test warning condition, a
re-test warning only condition, and a no warning condition. We
xpected that a pre-test warning alone would have little effect
or two reasons. First, if participants are only warned prior to
est, it will be difficult to correct for claims that were already
ruth rating at test is already drawing attention to truth indepen-
ent of the warning, so an additional warning that some claims
re false will provide little new information. These predictions

http://aspredicted.org/blind.php?x=8yz2q5
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Figure 2. Mean truth ratings across warning conditions for new and repeated
claims in Experiment 2. Participants either received a warning that half of the
claims were false prior to exposure and test, prior to test only, or did not receive
a warning. Truth ratings were made on an unnumbered six-point scale from
definitively true (coded as 6) to definitely false (coded as 1). Error bars are 95%
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re consistent with findings by Nadarevic and Aßfalg (2017) that
xtensive, but not simple, pre-test warnings may reduce the size
f the truth effect.

ethod

Design.  We used a 3 (warning timing: before exposure and
efore test, only before test, or no warning) ×  2 (repetition: trivia
laim repeated vs. new) mixed design, manipulating warning
iming between subjects and repetition within subjects.

Participants.  We aimed to recruit 300 Mechanical Turk
MTurk) workers, located in the United States, with a HIT
pproval rate of at least to 95% to complete the experiment
sing the online survey platform Qualtrics. We again chose to
verpower our study and aimed to recruit 100 participants for
ach of the three between-subjects conditions. Participants were
old the experiment would take approximately 30–45 min and
ere paid $1.20.
A total of 297 participants completed the study. The actual

umber of participants varies slightly from the posted MTurk
ITs because of interactions between Qualtrics and MTurk pro-

edures. However, due to an error in recruitment, 15 participants
ad taken a past truth effect survey with the same materials, and
hese participants were excluded, resulting in a remaining sam-
le of 282 participants (127 male; Mage = 37.18, SD  = 12.13; n

 96 in the pre-exposure and pre-test warning condition, n =  97
n the pre-test warning only condition, n  = 89 in the no warning
ondition).

Procedure. The procedure was similar to the procedure of
xperiment 1, except that all parts took place in one experimental
ession.

Exposure phase.  Participants were told that they would see
 series of trivia claims for approximately 3 min. Participants in
he warning before exposure and before test condition were told
hat “Half of these trivia statements are true, and half of these
rivia statements are false.” Participants in the other conditions
ere not given this warning. After exposure, participants were
ot asked any general questions, but instead moved immediately
o the delay phase.

Delay  phase.  A twenty-minute delay followed the initial
xposure. During that time, participants answered multiple-
hoice questions about articles unrelated to the trivia claims.

Test phase.  The test phase was identical to the test phase of
xperiment 1, except for the introduction of a warning prior to

est for some participants. All participants were correctly told
hat half of the statements were ones that they had seen before
nd half of the statements were new. Following this informa-
ion, participants in the warning before exposure and before
est condition and the warning before test only conditions were
iven a pre-test warning that half of the statements were true and
alf of the statements were false. Participants in the no warning

ondition did not receive this warning.

Demographics.  Finally, participants answered demographic
uestions.

t
9
.
p

onfidence intervals.

esults

We performed a 3 (warning timing: before exposure and
efore test, only before test, or no warning) ×  2 (repetition:
rivia claim repeated vs. new) mixed model ANOVA. Replicat-
ng the standard truth effect, participants rated repeated claims
M = 4.56, 95% CI [4.46, 4.66]) as more true than new claims
M = 3.48, 95% CI [3.41, 3.54]), mean difference = 1.09, 95%
I [0.97, 1.20], F(1, 279) = 327.93, p  < .001, �p

2 = .54, for the
ain effect of repetition. Moreover, a main effect of warning,
(2, 279) = 11.92,  p  < .001, �p

2=  .08, reflected that partici-
ants who received a warning prior to exposure and prior to test
ound the statements less true (M  = 3.81, 95% CI [3.70, 3.91]),
hereas those who only received a warning prior to test (M  =
.15, 95% CI [4.05, 4.26]) reported similar truth judgments as
articipants who received no warning (M  = 4.10, 95% CI [3.99,
.21]). However, these main effects were qualified by an inter-
ction of warning and repetition, F(2, 279) = 29.39, p < .001,
p

2 = .17.
We followed-up the interaction with simple effects analy-

es using a Bonferroni correction for multiple comparisons. As
hown in Figure 2, and replicating the findings of Experiment
, the interaction was driven by a change in truth ratings for
epeated claims. Repeated claims received significantly higher
ruth ratings when participants received no warning or a pre-test
nly warning than when they were warned before exposure (both

 < .001). The truth ratings for repeated claims in the no warning
nd pre-test warning only conditions did not differ significantly
p = 1.00). Finally, participants’ truth ratings of new claims were
naffected by warnings, F(2, 279) = 2.44, p  = .089, �p

2 = .02.
A comparison of new and repeated claims showed a signif-

cant truth effect in all three conditions. More importantly, this
ffect was smaller when participants received a pre-exposure
nd pre-test warning, F(1, 279) = 18.78, p  < .001, �p

2 = .06, d  =
.72, 95% CI [0.45, 0.98], than when they received only a pre-
est warning, F(1, 279) = 206.35, p  < .001, �p

2 = .43, d  = 1.85,
5% CI [1.37, 2.32], or no warning at all, F(1, 279) = 159.01, p  <
001, �p
2 = .36, d = 1.70, 95% CI [1.24, 2.15]. In sum, warning

articipants prior to exposure was critical in reducing the truth
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Figure 3. Mean truth ratings for repeated and new claims across warning timing
conditions in Experiment 3. Participants received a warning that “some” or “half”
of claims were true and “some” or “half” of claims were false. In the pre-exposure
and pre-test warning condition, participants received a warning prior to initial
exposure to trivia claims and prior to test. In the pre-test warning only condition,
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ffect by more than half, from d  > 1.70 to d = 0.72. Including
nly a warning prior to test had no effect.

As noted in Experiment 1, the practical size of these effects is
articularly apparent when we consider the proportion of state-
ents rated on the “true” versus “false” side of our 6-point rating

cale. Across warning conditions, participants rated similar pro-
ortions of new claims as true (no warning: M  = 47.85, SD  =
8.01%; pre-test warning only: M  = 45.93%, SD  = 20.75; pre-
xposure and pre-test warning: M  = 52.86%, SD  = 17.52%).
hese proportions increased for repeated statements, reflecting
izable illusory truth effects. Without any warning, participants
ccepted 78.46% (SD  = 19.86%) of the statements as true and a
re-test only warning did not affect this proportion (80.41%; SD

 17.27%). In contrast, the combination of a pre-exposure and
retest warning reduced the proportion to 65.09% (SD  = 17.84),
gain cutting the size of the illusory truth effect by about half.

Experiment  3

The experimental literature has used two main variations of
nstructional warnings. In some studies, participants are given
nformation about the specific proportion of true and false
laims, usually that “half” of the statements are false (e.g., Begg
t al., 1992; Garcia-Marques et al., 2016; Silva et al., 2016).
n other studies, participants are merely alerted that “some”
tatements are false (Brown & Nix, 1996; Brashier et al., 2020;
chwartz, 1982) or that statements could be true or false (e.g.,
igerenzer, 1984; Hasher et al., 1977; Mutter, Lindsey, & Pliske,
995) without any rate information. In Experiment 3 (preregis-
ered at: https://aspredicted.org/ir6fa.pdf) we explored whether
hese variations make a difference by comparing both types of
arnings (“half” vs. “some”) when administered only prior to

est or prior to exposure and prior to test.

ethod

Design.  We used a 2 (warning timing: before test vs.
efore exposure and before test) ×  2 (warning content: “half”
s. “some”) × 2 (repetition: trivia claim repeated vs. new)
ixed design, manipulating warning timing and warning content

etween subjects and repetition within subjects.
Participants.  As in the previous experiments, we recruited

00 participants for each of four between-subjects conditions
rom MTurk. Participants were told the experiment would take
pproximately 30–45 min and were paid $1.20. In total, 405
articipants completed the study (154 male; Mage = 37.48, SD

 11.55). One participant was excluded because they reported
heir age to be less than 18 years old. This left 206 participants in
he “some” warning condition (n  = 106 in the pre-test warning
nly condition; n = 100 in pre-exposure and pre-test warning
ondition) and 198 participants in the “half” warning condition
n =  97 in pre-test warning only; n =  101 in pre-exposure and
re-test warning).

Procedure.  This study was an exact replication of Experi-

ent 2, with two exceptions. First, we only included two warning

onditions, namely a warning prior to exposure and test versus
 warning prior to test only. Second, we added a variation in the
pecific content of the warning, with half of participants receiv-

1
r
=
w

articipants received a warning prior to test only. Truth ratings were made on
n unnumbered six-point scale from definitively true (coded as 6) to definitely
alse (coded as 1). Error bars are 95% confidence intervals.

ng the warning that half of the claims true and half of the claims
ere false and the remaining participants receiving the warning

hat some of the claims were true and some of the claims were
alse.

esults

We performed a 2 (warning timing: before test vs. before
xposure and before test) x 2 warning content: “half” or “some”)

 2 (repetition: trivia claim repeated vs. new) mixed model
NOVA. Whether participants were told that “half” or “some”
f the claims were false made no difference, with F(1, 400) =
.01, p  = .933, �p

2 < .01 for the main effect, F(1, 400) = 0.01, p  =
935, �p

2 < .01 for the interaction with warning timing, F(1, 400)
 1.32, p  = .251, �p

2 < .01 for the interaction with claim repeti-
ion, and F(1, 400) = 0.03, p  = .611, �p

2 < .01 for the three-way
nteraction. Thus, this variable is not further discussed.

Replicating the illusory truth effect, participants rated
epeated claims (M  = 4.29, 95% CI [4.20, 4.37]) as significantly
ore true than new claims (M  = 3.50, 95% CI [3.45, 3.55]), mean

ifference = 0.79, 95% CI [0.71, 0.88], F(1, 400) = 335.25, p  <
001, �p

2 = 0.46, for the main effect of repetition. As in Exper-
ment 2, participants who were warned prior to exposure and
rior to test rated claims as less true (M  = 3.70, 95% CI [3.63,
.78]) than participants who were warned prior to test only (M

 4.08, 95% CI [4.00, 4.16]), mean difference = 0.38, 95% CI
0.27, 0.48], F(1, 400) = 46.88, p  <.001, �p

2 = .11, for the main
ffect of warning time. These main effects were again qualified
y a significant interaction between warning timing and claim
epetition, F(1, 400) = 88.99, p  < .001, �p

2 = .18.
As shown in Figure 3, simple effects analyses using a Bonfer-

oni correction for multiple comparisons revealed a significant
ruth effect when a warning was presented only prior to test,
(1, 400) = 39.24, p < .001, �p

2 = .09, d  = 1.47, 95% CI [1.23,

.70], and when a warning was presented prior to exposure and
epeated prior to test, F(1, 400) = 386.38, p  < .001, �p

2 = .49, d
 0.64, 95% CI [0.45, 0.84]. As in Experiment 2, the truth effect
as significantly smaller in the latter condition. This difference

https://aspredicted.org/ir6fa.pdf
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as again driven by how participants rated repeated claims: these
laims were judged as less true when participants received a
arning prior to exposure and prior to test (M  = 3.90, 95% [3.78,
.01]) than when they received a warning only prior to test (M  =
.68, 95% [4.56, 4.80]), mean difference = 0.78, 95% CI [0.62,
.95], F(1, 400) = 85.94, p  < .001, �p

2 = .18. Participants’ rat-
ngs of new claims were unaffected by the warnings, F(1, 400)

 0.42, p  = .517, �p
2 < .01.

To assess the practical size of these effects, we again consider
he proportion of claims rated on the “true” versus “false” side of
he rating scale. Consistent with the norming of the ambiguous
laims, participants accepted new claims as true about half the
ime across conditions (pre-test warning only: M  = 48.91%, SD

 18.20%; pre-exposure and pre-test warning: M  = 50.25%, SD
 15.48%). For repeated claims, acceptance as true increased to
5.86% (SD  = 21.19%) in the pre-test warning only condition,
hile adding a pre-exposure warning reduced the proportion to
0.97% (SD = 18.14%).

In sum, these findings are consistent with Experiments 1 and
. Warning participants about the presence of falsehoods prior
o exposure reduced the size of the truth effect by more than
alf, even when all participants were given a warning prior to
est. There was no difference between a warning that “some” of
he claims were false and a warning that “half” of claims were
alse.

Effect  Size  Analyses

Figure 4 shows a forest plot of all effect size estimates for
ach warning timing and warning type condition. Analysis was
erformed using Comprehensive Meta-Analysis Software (Ver-
ion 3.0). Due to the small number of studies, tau-squared
as pooled across studies, following recommendations by

orenstein, Hedges, Higgins, & Rothstein (2009). A random
ffects model was used and effect sizes were fixed across sub-
roups. Effect sizes were corrected for small sample biases
Borenstein et al., 2009). The effects were grouped into three

t
a
t
f

igure 4. Effect sizes (d unbiased) for the truth effect across all experiments and wa
609

ubgroups: conditions where no warnings were given, condi-
ions where warnings were only given at the time of test, and
onditions where warnings were given at the time of exposure
both with and without repetition of the warning at the time of
est). Each effect fit into exactly one of these three subgroups,
o no effects were double-counted.

The total effect size across all conditions was d  = 1.00, 95%
I [0.90, 1.10]. There was evidence of a significant difference
mong warning conditions, Q(2) = 58.61, p  < .001. Follow-up
nalyses using a Bonferroni correction for multiple comparisons
onfirmed that the truth effect was significantly smaller in the
re-exposure warning condition, d = 0.68, 95% CI [0.55, 0.81],
han in both the pre-test warning only condition, d  = 1.55, 95%
I [1.33, 1.76], and the no warning condition, d  = 1.42, 95%
I [1.18, 1.67]; both Q(1) > 28, p  < .001. The pre-test warning
nly and no warning conditions were not significantly different,
(1) = 0.27, p = 1.000.

Additional  Analyses

What accounts for the robust observation that pre-exposure
arnings reliably reduce the size of the truth effect? One possi-
ility is that pre-exposure warnings increase participants’ ability
o accurately discriminate between true and false repeated claims
t test. To test this possibility, we performed a signal detection
nalysis (Stanislaw & Todorov, 1999) using discrimination (d’)
o investigate whether participants who received pre-exposure
arnings were more accurate at discriminating between true

nd false claims. Following earlier research (e.g., Begg et al.,
992; Garcia-Marques et al., 2016; Mitchell et al., 2006), we
onverted the unnumbered six-point scale used in the experi-
ents (ranging from definitely  true, coded as 6, to definitely

alse, coded as 1) to a binary measure, with values from 1 to 3

reated as “false” and values from 4 to 6 treated as “true.” Across
ll three studies, there was no consistent influence of warning
iming on participants’ ability to discriminate between true and
alse claims. In Experiments 1 and 2, there was no significant

rning timing conditions. These effects represent 95% confidence intervals.
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If so, pre-exposure warnings should protect participants from
believing factually false claims, but should do little to reduce
ain effect of warning timing; Experiment 1: F(1, 218) = 2.64,
 = .105, �p

2 = .01; Experiment 2: F(2, 279) = 0.26, p  = .774,
p

2 < .01. Additionally, neither experiment had a significant
nteraction of warning timing and repetition, both Fs < 0.99,
s > .373. In Experiment 3, no main effect of warning timing
merged, F(1, 400) = 0.04, p = .850, �p

2 < .01, but one sig-
ificant interaction with warnings did: the three way interaction
f repetition, warning timing, and warning content, F(1, 400)

 5.60, p  = .018, �p
2 = .01. However, simple effects analysis

sing Bonferroni correction for multiple comparisons revealed
hat pre-exposure warnings did not significantly increase overall
ccuracy in either the condition using a “some” warning or the
ondition using a “half” warning (both Fs < 0.84, ps > .512), nor
id they significantly increase accuracy for any specific claim
ype (new or repeated) within those conditions. In fact, the only
ingle significant effect when looking at new and repeated claims
lone was in the opposite direction, with pre-exposure warnings
ecreasing accuracy for repeated claims in the “half” warning
ondition relative to a pre-test warning only condition (pre-test
arning only: M  = 0.22, 95% CI [0.13, 0.33]; pre-test and pre-

xposure warning: M  = 0.07, 95% CI [-0.03, 0.17]), raw mean
ifference = -0.15, 95% CI [-0.29, 0.00], F  (1, 400) = 3.96, p =
047, �p

2 = .01 (all Fs < 1.91, ps > .170 in other conditions). In
hort, we found no evidence that pre-exposure warnings reduce
he size of the truth effect by improving participant’s ability to
ccurately discriminate between true and false claims.

Another possibility is that warnings at exposure allow par-
icipants to catch inconsistencies in false claims that they may
therwise not notice, protecting participants from accepting the
laim at test. This would be consistent with the finding of
rashier et al. (2020) that asking participants to fact-check infor-
ation at exposure reduces the size of the truth effect for false

laims, provided they have the relevant knowledge to draw on.
f so, only factually false claims should show a smaller truth
ffect in the pre-exposure warning conditions. This prediction
ntails a three-way interaction of actual truth value of the claim,
epetition, and warning.

To test this possibility, we ran additional analyses with the
ctual truth value of the claims added as a within-subjects factor.
espite norming that aimed to equalize the perceived truth of

rue and false claims, we found a main effect of actual truth
alue in each experiment. Participants consistently rated true
laims as more true than false claims, Experiment 1: F(1, 218)

 72.13, p  < .001, �p
2 = .25; Experiment 2: F(1, 279) = 51.83,

 < .001, �p
2 = .16; Experiment 3: F(1, 400) = 51.65, p  < .001,

p
2 = .11, although this effect was relatively small (raw mean

ifference on a six point scale: Experiment 1: 0.26, 95% CI [0.20,
.32]; Experiment 2: 0.21, 95% CI [0.15, 0.27]; Experiment 3:
.18, 95% CI [0.13, 0.23]). More importantly, the three-way
nteraction of truth value, warning timing, and repetition was F

 1 in each of the experiments, Experiment 1: F(1, 400) = 0.09,
 = .771, �p

2 < .01; Experiment 2: F(2, 279) = 0.77, p  = .464,
p

2 < .01; Experiment 3: F(1, 218) = 0.15, p = .703, �p
2 <

01. The consistent lack of three-way interactions indicates that
he impact of warning timing on the size of the truth effect was

ot moderated by the actual truth value of the claims. See the
upplemental materials for a detailed report of this analysis.

b
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General  Discussion

Across three experiments, a remarkably consistent pattern
merged: pre-exposure warnings that alerted participants that
ome of the claims they were about to see would be false sig-
ificantly reduced the size of the truth effect compared to all
ther conditions. In contrast, warnings given only prior to test
xerted no influence and failed to reduce the truth effect com-
ared to a condition without any warning—likely because asking
articipants to rate truth at test already draws attention to the
ruth value of the claim. The protective effect of pre-exposure
arnings was observed both when people were told that “half”
r “some” of the statements were false. Given that warnings at
xposure are a common feature of truth effect studies, this robust
nding implies that the bulk of this literature underestimates the

nfluence of repetition under conditions in which falsehoods do
ot come with a warning label.

Based on a meta-analysis of seventy effect sizes, Dechêne
t al. (2010) reported an average between-items truth effect size
f d = 0.50, 95% CI [0.43, 0.57]. The confidence interval of their
stimate overlaps with the confidence interval of the effect sizes
f all conditions that included a pre-exposure warning in the
resent experiments, d  = 0.68, 95% CI [0.55, 0.81]. This is con-
istent with the observation that most prior truth effect studies
arned participants about truth at initial exposure, either by ask-

ng participants to rate the truth of each claim (51 out of 70 effect
izes included in Dechêne et al., 2010) or by explicitly informing
hem that some of the claims they will see are false. However,
he present three experiments converge on much higher effect
ize estimates when participants received no warning at all, d =
.55, 95% CI [1.33, 1.76], or were only warned prior to test, d

 1.42, 95% CI [1.18, 1.67]. These effect sizes are two to three
imes the size otherwise reported, suggesting that the experi-

ental procedures commonly used in truth effect studies are
ikely to underestimate the impact of message repetition on later
udgments of truth under natural conditions.

While results strongly support this conclusion of applied
elevance, they also allow us to consider possible underlying
echanisms. One is that alerting people prior to exposure that

ot all of the statements are true makes them more careful at
est—a criterion shift. If so, one would expect participants to be
ess likely to rate any claim as true at test. Our results make
his unlikely: pre-exposure warnings influenced participants’
esponses to repeated claims, but not new claims. If warnings
ade people more careful overall, we should have seen a reduc-

ion in true responses for both new and repeated claims. Instead,
nly repeated claims were rated less true after pre-exposure
arnings. Signal detection analyses with response bias (c) align
ith these findings. Moreover, an identical warning given only

mmediately before test had no influence. Another possibility is
hat pre-exposure warnings allow participants to identify false
laims during the exposure phase, which they would otherwise
ot have noticed. When these false claims are seen again at
est, they may be more likely to be correctly identified as false.
elief in factually true claims. Our results do not support this
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ccount either—the influence of warnings on the size of the
ruth effect was not modified by the actual truth value of claims.
dditionally, warnings had no influence on participant’s ability

o accurately discriminate between factually true and factually
alse claims at test.

An additional possibility is that participants use the recol-
ection that they saw the claim during the exposure phase in
valuating the credibility of the source: when they were warned
hat some of the presented claims are false the source is less
redible than without such a warning. Supporting this possibil-
ty, several studies found that recollection can reduce acceptance
f a claim under such conditions (e.g., Begg et al., 1992; Brown

 Nix, 1996; Unkelbach & Stahl, 2009), although this is not
lways the case (Henkel & Mattson, 2011). Because recollec-
ion becomes less likely as time passes, this account predicts that

 pre-exposure warning should be more effective when the delay
etween exposure and test is short. In contrast, we observed a
imilar influence of pre-exposure warnings for delays of 20 min
Experiments 2 and 3) and delays of 3 to 5 days (Experiment 1),
hich renders this account less likely.
Instead, we propose that variables that alert participants to

he potential presence of falsehoods at the time of exposure are
ffective because they disrupt the tacit assumptions underlying
ommunication in daily life. As observed in many studies of
onversational pragmatics, people generally assume that com-
unicated information is truthful, unless contextual cues or

ther knowledge indicate that the communicator may not be
ooperative (Grice, 1975; Sperber & Wilson, 1986; for reviews,
ee Schwarz, 1994, 1996). When contextual cues elicit distrust,
ecipients consider how things might differ from what is claimed
for a review, see Mayo, 2015), resulting in a higher accessibility
f incongruent associations (Schul, Mayo, & Burnstein, 2004)
nd more counterfactuals and alternative accounts (Kleiman,
her, Elster, & Mayo, 2015, & Mayo, 2015; Schul, 1993). For
xample, people who are warned that information may be false
rior to reading the false claim “Biking is the first event in

 triathlon” may be more likely to think about whether peo-
le actually start a triathlon by running or swimming. When
ater assessing the claim’s truth, these contradictory possibili-
ies would more easily come to mind as plausible alternatives,
educing the impact of repetition on truth.

This possibility is consistent with Unkelbach and Rom’s
2017) observation that bringing associations to mind that
re incongruent with a given claim attenuates the otherwise
bserved truth effect, which may reflect an influence of the
ccessible declarative information (Brashier & Marsh, 2020;
nkelbach et al., 2019) or the reduced fluency experienced when
rocessing contradictory information (Winkielman et al., 2012).
aralleling these observations, distrust at the time of encoding
as also been found to protect people against the continued influ-
nce of misinformation after it is retracted (Fein et al., 1997;
ewandowsky et al., 2005, 2012). From this perspective, any
anipulation that fosters distrustful elaboration at encoding may
ounteract the influence of repetition-based familiarity.
Finally, a methodological point is worth noting. How people

rocess information they encounter in an experiment depends on
hat they consider their task to be. As discussed in the introduc-
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ion, most illusory truth experiments draw attention to the truth
alue of the claims at an early stage, either through instructional
arnings or early requests to evaluate the truth of the claim. As

een, such tasks can decrease the size of illusory truth effects.
ther processing tasks, like rating how interesting or easy to
nderstand a statement is, are likely to draw attention away from
ruth. This may increase the size of illusory truth effects when
hey prompt detailed encoding of the statement without atten-
ion to its veracity, thus facilitating more fluent processing at
est. Examining the impact of different initial exposure condi-
ions on the size of the illusory truth effect provides a fruitful
rea for future research with important theoretical and applied
mplications.

pplied  Implications

The present findings indicate that the experimental litera-
ure on illusory truth effects has most likely underestimated the
ruth-creating power of repetition in everyday life. This is the
ase because widely used experimental procedures alert partic-
pants that some of the claims are false. In our experiments, the
mpact of repetition was two to three times larger when these
re-exposure warnings were removed. This is consistent with the
nding that warnings can provide protection against the accep-

ance of misinformation in different domains (Lewandowsky
t al., 2012). Given that false information rarely comes with
arning labels in the real world, the latter effect size estimates

re probably closer to what may be observed under natural con-
itions, provided that the communicator is not perceived as
ntrustworthy. Additionally, truth effect experiments are typi-
ally limited to a single repetition, as were the present studies.
n contrast, social media and the 24-hour cable news cycle ensure

 much larger number of repetitions, which may further enhance
he size of truth effects (cf. Hasher et al., 1977).

On a more optimistic note, our findings suggest that sim-
le reminders that not all information is true can protect people
rom believing false information when they encounter it again.
ncluding such reminders in contexts where false information is
ikely to be present, such as at the top of social media feeds or
rticles that have not been fact checked, may provide an oppor-
unity to curb later belief in false information in contexts where

ore extensive interventions may be impossible.
As this discussion indicates, much remains to be learned

bout the applied implications of the robust illusory truth effects
ocumented in dozens of laboratory studies since Hasher et al.
1977)’s pioneering work. Hopefully, future research that more
losely mirrors how people encounter information in daily life
ill fill these gaps, providing a fuller understanding of the role
f repetition in the creation and maintenance of beliefs.
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