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ABSTRACT
Corneille et al. (2020) found that repetition increases judgments that statements 
have been used as fake news on social media. They also found that repetition 
increases truth judgments and decreases falsehood judgments (i.e., two instantiations 
of the truth-by-repetition effect). These results supported an ecological explanation 
of the truth-by-repetition effect better than two alternative accounts. However, the 
first author of the present article found unsuspected programming issues in Corneille 
et al.’s experiments. These programming issues introduced confounds that may have 
been responsible for the results. To estimate whether Corneille et al.’s main findings 
and claims hold when correcting these issues, the current team agreed on two high-
powered preregistered replications of Corneille et al.’s experiments (Ntotal = 540). The 
results replicate Corneille et al.’s findings, which are more consistent with an ecological 
account of repetition effects on judgment than the alternative accounts tested in the 
original publication.
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Being repeatedly exposed to the same piece of 
information typically increases its perceived truth (for 
meta-analysis, see Dechêne et al., 2010; for overviews, see 
Brashier & Marsh, 2020; Unkelbach et al., 2019). Several 
explanations have been proposed to account for this 
‘truth-by-repetition’ effect (recognition memory: Bacon, 
1979; familiarity: Begg et al., 1992; coherent references 
in memory: Unkelbach & Rom, 2017; for an overview, 
see Unkelbach et al., 2019). A prominent explanation is 
processing fluency (Reber & Schwarz, 1999): repeated 
exposure to information makes the information’s 
processing more fluent (e.g., Feustel et al., 1983). There 
are three main accounts for why processing fluency due 
to repetition might increase people’s subjective truth 
judgments. First, fluency is a positive experience (e.g., 
Winkielman et al., 2003), and as truth is also positively 
connotated, the positive experience might amplify 
truth judgments (the fluency-positivity account; but see 
Unkelbach et al., 2011). Second, fluency might amplify 
any judgment, whether it is, e.g., truth or falsehood 
(the amplification account; Albrecht & Carbon, 2014, 
Landwehr & Eckmann, 2020). And third, fluency might be 
a valid ecological cue for truth in certain ecologies (the 
ecological account; e.g., Reber & Unkelbach, 2010).

For the ecological account, the information ecology 
is critical to people’s interpretation of fluency (e.g., 
Unkelbach & Greifeneder, 2013). We use the term 
‘ecology’ in the tradition of Egon Brunswik (1955), who 
treated an ecology as the ‘objective, external potential 
offered to the organism’, which provides input that ‘exists 
prior to and regardless of its recognition or consumption 
by the responder’ (p. 198). In experiments, ecologies 
can be provided by the contexts of judgment, as noted 
by Unkelbach and Greifeneder (2013, pp. 20–21): ‘The 
fluency influence depends on the ecology in which a 
judgment is made; in experimental tasks, the ecology is 
often provided by the questions researchers are asking.’

For the ecological account, the truth-by-repetition 
effect is typically observed when participants are asked 
to judge truth without additional information because 
truth is more common than falsehood in people’s regular 
ecologies (see Reber & Unkelbach, 2010 for simulations 
of the influence of fluency in ecologies that differed 
regarding their factual percentage of true information 
that is communicated). However, in other ecologies, 
fluency is not necessarily interpreted as a cue for truth. 
For instance, when the judgment context refers to social 
media—an environment where fake news spreads 
widely (Del Vicario et al., 2016; Vosoughi et al., 2018; 
see also Juul & Ugander, 2021), the repetition-induced 
fluency may be used as a cue for ‘fake news’ (Corneille 
et al., 2020).

Corneille et al. (2020) recently tested these 
three explanations against each other. Across three 
experiments, they found evidence consistent with 
the ecological account. The strongest point relied 

on two preregistered studies (Experiments 1 & 2). In 
these experiments, participants read statements in an 
exposure phase (e.g., ‘Babies have more bones than 
adults’). These statements were then presented again 
intermixed with new ones (i.e., that were not displayed 
in the exposure phase) in a judgment task. Critically, 
participants did not indicate the statements’ truth but 
whether the statements have been previously used as 
fake news on social media. Corneille et al. found that 
repeated statements were more likely to be perceived as 
used as fake news on social media than new statements. 
This finding contradicts the fluency-positivity account 
for which repetition should reduce or have no effect on 
‘fake news on social media’ judgments because ‘fake 
news’ is negatively connotated. As a result, Corneille et 
al.’s Experiments 1 and 2 better support the ecological 
than the fluency-positivity account. However, the 
amplification account could also explain this ‘fake news 
by repetition’ effect because it predicts that the fluency-
induced repetition would increase judgment on any 
dimension (whether it is truth, falsehood, or ‘fake news 
on social media’).

To test the ecological and amplification accounts 
against each other, Corneille et al. (2020, Experiment 3) 
had participants judge either the ‘falsehood’ (‘yes, false,’ 
‘no, not false’) or the ‘truth’ (‘yes, true,’ ‘no, not true’) of 
repeated and new statements in an unspecified ecology. 
The data showed that repetition significantly increased 
perceived truth and significantly decreased perceived 
falsehood (although to a lesser extent). This result is 
incompatible with an amplification account, which 
would predict an increase of affirmative (‘yes’) responses 
in both conditions. Because the ecology is unspecified, 
the ecological account predicts the truth-by-repetition 
effect in the ‘judge truth’ condition, and it predicts that 
repetition should not increase ‘yes, false’ judgments in 
the ‘judge falsehood’ condition.

Across the three experiments and among the 
three fluency accounts Corneille et al. (2020) tested, 
the data best supported the ecological account. 
Experiments 1 and 2 contradicted the fluency-
positivity account, and Experiment 3 contradicted the 
amplification account. This, however, is not to say 
that no alternative interpretation can be offered. We 
will come back to this important point in the General 
Discussion.

Corneille et al.’s (2020) results are important 
theoretically, as they help separate between competing 
fluency accounts. They are also important practically, as 
they may help predict the direction in which repetition 
influences judgments according to the information 
ecology. However, concerns regarding the procedural 
details of the three experiments reported by Corneille et 
al. (2020) cast doubt on the validity of their methods. To 
introduce these concerns, we first describe the typical 
truth-by-repetition procedure.
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In a typical truth-by-repetition procedure (see, e.g., 
Unkelbach et al., 2019), participants first go through 
an exposure phase in which half of the statements are 
factually true, and half are factually false. In the exposure 
phase, a task is administered (e.g., a reading task; an 
interest rating task) so that participants process the 
statements, each displayed once. Then, a truth judgment 
task is administered, with statements presented in the 
exposure phase (the ‘repeated’ statements) and other 
statements, not displayed in the exposure phase (the 
‘new’ statements). Often, there is the same number 
of repeated and new statements, and half of each is 
factually true. As a result, factual truth and repetition 
are orthogonal at the participant level. This is this typical 
procedure that Corneille et al. (2020) intended to use, 
with a ‘fake news on social media’ judgment task rather 
than a truth judgment task in their Experiments 1 and 2. 
For instance, Corneille et al. wrote that ‘The presentation 
phase involved 20 statements (i.e., 10 true and 10 false)’ 
and that ‘Participants judged 40 statements, 20 of them 
repeated, and 20 new; orthogonally, half were factually 
true or false’ (p. 3).

However, reanalyses of Corneille et al.’s (2020) 
publicly shared data pointed to programming issues 
that caused significant deviations from the original, 
intended procedure.1 Specifically, some statements 
were displayed more than once in the exposure phase: 
20 statements were displayed, but not necessarily 20 
different statements. As a result, less than 20 different 
statements were often displayed in the exposure phase. 
For instance, if one specific statement is displayed two 
times, only 19 different statements are presented. One 
important consequence is that the number of different 
repeated statements was often smaller than the number 
of new statements. For instance, if only 19 different 
statements were displayed in the exposure phase, 
this means that there were 19 repeated and 21 new 
statements in the judgment task.

Another deviation from the typical procedure was 
that Corneille et al. (2020) programmed factual truth to 
be orthogonal to repetition not at the participant level, 
but at the aggregated level. Orthogonality, however, 
was not achieved, whether it is at the participant or 
aggregated level.2

Finally, a last concern is that only part of the responses 
from Experiments 1 and 2’s judgment phase were 
correctly encoded by the program.

These deviations are problematic for two reasons. 
First, they are problematic because the procedure 
Corneille et al. (2020) used is not the one they intended 
to use and described in their article. Most importantly, 
the deviations in the three experiments and encoding 
error in Experiments 1 and 2 do not allow for a sufficiently 
controlled test of their hypotheses. As a result, it is 
unknown whether testing Corneille et al.’s hypotheses in 
a more controlled, typical truth-by-repetition paradigm 

would yield the same evidence for the conclusions they 
drew from their results.

Of note, we see no reason why the issues we found 
may have artefactually created the results Corneille et al. 
(2020) found. We also do not see why these issues would 
have unduly supported the ecological account against 
alternative accounts such as the fluency-positivity and 
amplification accounts. We reasoned, however, that 
close replications of Corneille et al.’s Experiment 2 
(which is a higher-powered replication of Experiment 1) 
and Experiment 3 after fixing programming issues are 
needed to test the robustness of the effects Corneille et 
al. found and, as a result, the strength of the support for 
the ecological account against alternative explanations 
such as the fluency-positivity and amplification 
accounts.

We conducted such replication studies at the request 
of an editor of the journal Cognition to test whether 
Corneille et al.’s (2020) results can be replicated 
when the study programs are corrected. The main 
conclusions of the present experiments are exposed in 
the corrigendum to Corneille et al. (2020, 2022). Below, 
we fully report the two experiments. Of importance, we 
want to stress that the goal of the present replication 
studies was not to investigate the possible mechanisms 
responsible for the effects observed by Corneille et al. 
As we will point out in the General Discussion, the exact 
processes underlying the fake news by repetition effect 
may be open to investigation. This, however, should be 
investigated only if the findings of Corneille et al. were 
not artefactually produced by their methods which, as 
we noted above, were subjected to programming issues. 
We reasoned that the first important step is to examine 
whether Corneille et al.’s findings survive a more rigorous 
test in the first place.

Consistent with the original publication, we predicted 
that repeated statements would be more often 
categorized as ‘Yes, used as Fake News on social media’ 
than new statements (Experiment 1) and that repetition 
would increase perceived truth but not increase perceived 
falsehood (Experiment 2). Should this be the case, 
this would not just support conclusions reached in the 
original article (i.e., that the ecological account is better 
supported than the fluency-positivity and amplification 
accounts) but also support the robustness of these 
conclusions across testing conditions that substantially 
differ from each other. Hence, the present research 
should not be considered a mere replication of the 
original findings, but a replication of these findings under 
better-controlled condition (i.e., a robustness rather than 
a replication test).

We report how we determined our sample size, all data 
exclusions, all manipulations, and all measures in the 
two replication studies. The preregistration, experiment 
programs, data, and analyses are publicly available at 
https://osf.io/qzeas/.

https://osf.io/qzeas/
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EXPERIMENT 1: REPLICATION OF 
CORNEILLE ET AL.’S EXPERIMENT 2

We closely replicated Corneille et al.’s (2020) Experiment 
2 after fixing the programming issues we noted in the 
introduction (failed randomization in the exposure phase; 
non-orthogonality between repetition and factual truth; 
partial data encoding). In line with the ecological account 
and the predictions of Corneille et al., we predicted 
that repetition would increase the proportions of ‘fake 
news on social media’ judgments (i.e., the fake news 
by repetition effect). Following the ecological account 
rationale, the fake news by repetition effect would be 
observed because participants interpret fluency induced 
by repetition as a cue that information might be fake 
news because, on social media, false and misleading 
information is common. The amplification account also 
makes this prediction because it posits that fluency 
amplifies judgments on any dimension—here, ‘fake news 
on social media.’ On the other hand, replicating the fake 
news by repetition effect would contradict the fluency-
positivity account. Again, according to this explanation, 
fluency amplifies truth judgments because both fluency 
and truth are positively connotated. Thus, fluency 
should not influence or even reduce the ‘fake news on 
social media’ judgments, as ‘fake news’ is negatively 
connotated.

PARTICIPANTS AND DESIGN
The design was a 2 (Repetition: Repeated vs. New) × 
2 (Factual truth: True vs. False), with the two factors 
manipulated within participants.

Based on the sample size of Corneille et al. (2020, 
Experiment 2, N = 152), we aimed for 160 participants. 
We performed a power analysis with the R package 
‘Superpower’ (Lakens & Caldwell, 2021), which allows 
one to simulate statistical power in factorial designs. The 
R script of the power analyses is available at https://osf.io/
gw4ke. We relied on the means and standard deviations 
Corneille et al. observed in their Experiment 13 (‘used 
as fake news on social media’ judgments for repeated 
statements: M = .52; SD = .3; for new statements: M = 
.42; SD = .23). Alpha was set to .05 and the repeated-
measures correlation was set to .5. The analysis 
indicated that a sample of N = 160 gives us ample power 
(1–β > .95) to find the main effect of repetition found by 
Corneille et al.; given Corneille et al.’s observed effect, 
52 participants already yield 95% power. One hundred 
and sixty participants completed the experiment online 
on Prolific (65.63% female, seven not reported; Mage = 
31.75, SDage = 12.37, one not reported). Participants were 
English speakers (as per Corneille et al., 2020) and they 
did not take part in previous truth-by-repetition effect-
related studies we conducted. Participants were paid US 
$ 1.02 for completing the study.

MATERIALS AND PROCEDURE
Instructions and materials were identical to Corneille et al. 
(2020, Experiments 1 & 2). After providing their informed 
consent, participants first entered the exposure phase 
with the instruction to read 20 statements (10 true; 10 
false, randomly selected from a list of 20 true and 20 false 
statements). Statements were sequentially displayed in 
the middle of the screen for 2,500 milliseconds (inter-
trial time: 1,000 milliseconds). The statements displayed 
in the exposure phase were the ‘repeated’ statements. 
Next, participants entered the judgment phase, where 
the 20 repeated statements were mixed with 20 new 
statements (half true) and displayed in a random order. 
Participants indicated whether yes (by pressing the 
‘y’ key) or no (by pressing the ‘n’ key) each statement 
‘has been previously used as a Fake News on the social 
media.’ Participants were then thanked and debriefed. 
The complete instructions are available in Corneille et 
al.’s (2020) preregistration of Experiment 1 (https://osf.
io/hsv9y/) and in the program of the present experiment. 
We programmed the experiment with lab.js (Henninger 
et al., 2021), and we used JATOS (Lange et al., 2015) to 
run the study online on Prolific.

The critical differences between the present replication 
study and Corneille et al.’s methodology is that (1) all 
participants saw as many true and false statements 
in each repetition condition (vs. less factually false 
repeated statements than other statements in Corneille 
et al.); (2) all repeated statements were repeated only 
once (vs. some statements being selected more than 
one time in the exposure phase in Corneille et al.), and 
(3) participants judged the same number of repeated 
and new statements (vs. more new than repeated 
statements in Corneille et al.).

RESULTS
As done by Corneille et al. (2020), we computed 
the proportions of ‘yes, used as Fake News on social 
media’ at each Repetition × Factual Truth level for each 
participant.4 We used R (R Core Team, 2021) and analyzed 
the data with a general linear model using the ‘lme4’ R 
package (Bates et al., 2015; version 1.1-27.1). Repetition 
(Repeated vs. New) and Factual truth (True vs. False) 
were the fixed factors, and participants were entered as 
a random effect (by-participant random intercepts).

We replicated the results of Corneille et al. (2020): The 
proportion of ‘yes, used as Fake News on social media’ 
judgments was larger for Repeated (M = .53; SD = .2) than 
new (M = .43; SD = .21) statements, F(1, 477) = 47.36, 
p < .001, η²p = .09, 90%CI = [.05, .13].5 The main results 
are displayed in Figure 1. Contrary to Corneille et al.’s 
findings, the effect of factual truth was also significant, 
F(1, 477) = 13.11, p < .001, η²p = .03, 90%CI = [.01, .06]: 
The proportion of ‘yes, used as Fake News on social media’ 
judgments was larger for true (M = .51; SD = .17) than false 

https://osf.io/gw4ke
https://osf.io/gw4ke
https://osf.io/hsv9y/
https://osf.io/hsv9y/
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(M = .46; SD = .16) statements (but see Endnote 4 for a 
non-significant effect in an additional, non-preregistered 
generalized linear mixed-effect model). The interaction 
between Repetition and Factual truth was not significant, 
F(1, 477) = 0.83, p = .363, η²p = .002, 90%CI = [.00, .01].

DISCUSSION
Experiment 1 replicated the critical result observed by 
Corneille et al. (2020, Experiments 1 & 2). We found 
the ‘fake news by repetition effect’: Participants judged 
repeated statements as having been previously used as 
fake news on social media more than new statements. 
In information ecologies where fake news is likely to be 
repeated, fluency may be used as a cue for perceived 
fake news.

This fake news by repetition effect was predicted both 
by the ecological and the amplification fluency accounts. 
For the ecological account, the interpretation of fluency 
varies with the judgment context. When the task refers to 
social media (in which fake news is likely to be repeated), 
the fluency induced by repetition would be used as a 
cue for ‘fake news.’ For the amplification account, the 
mechanism is different: fluency would amplify any 
judgment, whether it is truth, ‘fake news,’ or falsehood. 
Of importance, the fluency-positivity account does not 
accommodate the fake news by repetition effect, as this 
account predicts that repetition should have no effect or 
should even reduce the proportions of ‘used as fake news 
on social media’ judgments.

In addition, we found that statements’ factual truth 
increased ‘used as fake news’ judgments (but see Endnote 
4 for a different pattern in an additional, non-preregistered 
analysis). This result resembles a finding by Unkelbach 
and Stahl (2009, Experiment 2). Unkelbach and Stahl 
informed participants that all repeated statements in the 
exposure phase were false. They found that factually true 
statements were more likely to be judged as false than 
factually false statements, regardless of repetition. This 
follows because factually true information is more likely 
to be repeatedly encountered than false information and 
fluently processed as a result. If fluency signals falsehood, 
then true information should be judged as false more 
often than false information to the extent that it is not 
a well-known fact but information that might have been 
encountered before the experiment.

Of importance, observing the fake news by repetition 
effect does not allow contrasting the ecological and 
amplification accounts. Therefore, Corneille et al. 
conducted Experiment 3, asking participants to judge the 
truth or falsehood of repeated and new statements in a 
standard ecology (i.e., without referring to any context, 
whether it is social media or another one). Here, the 
two accounts make different predictions. The ecological 
account predicts that repetition should not increase 
‘yes, false’ judgments because, in general ecologies, 
fluency would not be used as a cue for falsehood. The 
ecological account would be compatible with either 
repetition having no effect or reducing the proportions 

Figure 1 Proportions of ‘used as fake news on social media’ judgments as a function of Repetition (dashed horizontal line: no bias 
toward the ‘yes, fake news’ or the ‘no, not fake news’ side) and Factual truth in Experiment 1. 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 the range of possible values, 0 to 1).
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of ‘yes, false’ judgments. Of importance, this amounts to 
the ecological account predicting an interaction between 
the judgment condition (judge ‘truth’ or ‘falsehood’) 
and repetition. The amplification account makes the 
different prediction that repetition should increase both 
‘yes, true’ and ‘yes, false’ judgments (i.e., a main effect of 
Repetition). Corneille et al.’s Experiment 3 was critical to 
opposing the ecological and amplification accounts, but 
it had similar programming issues as their Experiments 
1 and 2 (without the data encoding issue). We thus 
replicated Corneille et al.’s Experiment 3.

EXPERIMENT 2: REPLICATION OF 
CORNEILLE ET AL.’S EXPERIMENT 3

PARTICIPANTS AND DESIGN
The design was a 2 (Repetition: Repeated vs. New) × 2 
(Factual truth: True vs. False) × 2 (Judgment: Judge 
truth vs. Judge falsehood), with the two first factors 
manipulated within participants and the last factor 
manipulated between participants.

Three hundred eighty participants completed the 
experiment on Prolific (65.26% female, seven not 
reported; Mage = 31.99, SDage = 11.47, one not reported; n = 
199 in the Judge truth condition and n = 181 in the Judge 
falsehood condition). Participants were English speakers 
and did not take part in truth-by-repetition effect-related 
studies we conducted, as per Corneille et al. (2020). 
Participants were paid US $ 0.74 for completing the study.

We relied on the summary statistics observed by 
Corneille et al. in their Experiment 3 to estimate power; 
the R script of the power analyses is available at https://
osf.io/gw4ke. As in Experiment 1, we used the R package 
‘Superpower’ (Lakens & Caldwell, 2021). The power 
analyses indicated that a sample of N = 380 (n = 190 in 
each Judgment condition) gives us sufficient power (1–β 
> .95) to find the simple effect of Repetition Corneille et al. 
found in the ‘falsehood’ condition, which is our smallest 
effect of interest here (Cohen’s d = 0.393). We thus aimed 
for a sample size of 380 participants; the original sample 
size in Corneille et al.’s Experiment 3 was N = 200.

MATERIALS AND PROCEDURE
Instructions and materials were identical to Corneille 
et al. (2020, Experiment 3) and highly similar to the 
present Experiment 1, with the following deviations: 
Participants were randomly allocated to one of the two 
Judgment conditions (Judge truth or Judge falsehood) in 
the judgment phase. Participants indicated whether yes 
(by pressing the ‘y’ key) or no (by pressing the ‘n’ key) 
each statement is true (Judge truth condition) or false 
(Judge falsehood condition). The complete instructions 
are available in Corneille et al.’s (2020) preregistration of 
Experiment 3 (https://osf.io/bvfy9/) and in the program 
of the present experiment (see Experiment 1 for details).

RESULTS
As done by Corneille et al. (2020), we analyzed 
the proportion of ‘yes’ judgments as a function of 
Repetition (within participants) and Judgment (between 
participants). We conducted the exact analysis they 
performed, which was a mixed ANOVA. As a result, the 
model differs from the one we tested in Experiment 1 (a 
linear mixed-effects model).6

We found a significant main effect of Repetition, 
F(1, 378) = 15.38, p < .001, η²p = .04, 90%CI = [.01, .08]. 
Overall, repeated statements (M = .57; SD = .24) were 
associated with more ‘yes’ responses (whether it is ‘yes, 
true’ [Judge truth] or ‘yes, false’ [Judge falsehood]) 
than new statements (M = .51; SD = .19). Proportions of 
‘yes’ responses were higher in the Judge truth (M = .6; 
SD = .12) than in the Judge falsehood condition (M = .47; 
SD = .13), F(1, 378) = 102.6, p < .001, η²p = .21, 90%CI = 
[.16, .27].

Critically, as predicted, and replicating Corneille et 
al.’s (2020) results, we found a significant interaction 
between Repetition and Judgment on the proportions of 
‘yes’ judgments, F(1, 378) = 50.04, p < .001, η²p = .12, 
90%CI = [.07, .17] (see Figure 27). Repetition increased 
judgments of truth (Judge truth condition) but decreased 
judgments of falsehood (Judge falsehood condition). In 
the ‘Judge truth’ condition, participants judged repeated 
statements more often as true (M = .69; SD = .17) than 
new statements (M = .51; SD = .2), F(1, 198) = 66.52, p < 
.001, η²p = .25, 90%CI = [.17, .33]. We found the reversed 
effect in the ‘Judge falsehood’ condition: participants 
judged repeated statements less often as false (M = 
.44; SD = .23) than new statements (M = .5; SD = .18), 
F(1, 180) = 5.22, p = .023, η²p = .03, 90%CI = [.002, .08]. 
Put differently, we found that the two simple effects of 
Repetition on the proportions of ‘yes’ judgments went 
in opposite directions in each Judgment condition. 
However, we cannot know from these tests whether the 
magnitude of the simple effects, while going in opposite 
directions, is the same or not.

To test whether the magnitude of the effect of 
Repetition is the same or not in the Judge truth and 
Judge falsehood conditions, we repeated the ANOVA 
above; the difference is that the dependent variable 
was the proportions of responses associated with truth 
judgments. In the Judge truth condition, responding ‘yes, 
true’ indicates a ‘true’ response, while a ‘true’ response 
is indicated by a ‘no, not false’ response in the Judge 
falsehood condition. By estimating the effect of Repetition 
on these proportions, we were able to estimate whether 
the two simple effects differed in magnitude, besides 
going in opposite directions. The effect of Repetition was 
larger in the Judge truth condition than in the Judge 
falsehood condition, F(1, 378) = 12.83, p < .001, η²p = .03, 
90%CI = [.01, .07]. The main effects of Repetition and 
Judgment were also significant, but less theoretically 
interesting for the present purpose (Repetition: F(1, 378) 

https://osf.io/gw4ke
https://osf.io/gw4ke
https://osf.io/bvfy9/
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= 32.64, p < .001, η²p = .12, 90%CI = [.08, .17]; Judgment: 
F(1, 378) = 52.59, p < .001, η²p = .08, 90%CI = [.04, .13]).

DISCUSSION
We replicated Corneille et al.’s Experiment 3: Repetition 
increased perceived truth and decreased perceived 
falsehood. This pattern of results is compatible with the 
ecological account and contradicts the amplification 
account, for which repetition should have increased both 
perceived truth and falsehood.

GENERAL DISCUSSION

Overall, we replicated the critical findings of Corneille 
et al. (2020)’s Experiment 2 and 3. We found that 
repetition increased the likelihood that statements are 
judged as having been used as fake news in a social 
media information ecology (Experiment 1). When the 
information ecology was left unspecified, repetition 
increased perceived truth and, to a smaller extent, 
decreased perceived falsehood (Experiment 2). These 
results align with an ecological explanation of fluency 
effects (Unkelbach, 2006, 2007; Unkelbach & Greifeneder, 
2013). Importantly, the present findings do not support 
the ‘fluency-positivity’ account (e.g., Winkielman et 
al., 2003; contradicted by the fake news by repetition 
effect, Experiment 1) and the amplification account 
(e.g., Albrecht & Carbon, 2014; contradicted by finding 

that repetition does not increase ‘yes, false’ judgments, 
Experiment 2). The ecological account was the only one 
out of the three fluency accounts we tested that was 
left uncontradicted by Corneille et al.’s and the present 
experiments.

One interesting finding, deviating from Corneille et 
al. (2020), is that participants perceived factually true 
statements more likely to have been used as fake news 
on social media than false statements, independent of 
repetition (Experiment 1). Note, however, that this effect 
was significant in the preregistered analysis (a linear 
regression with by-participant random intercepts) but 
not in an additional, non-preregistered analysis (a logistic 
regression with random intercepts for participants and 
statements, see Endnote 4). It is possible that making 
factual truth and repetition orthogonal for all participants 
(where Corneille et al. had more factually true repeated 
than factually true statements at the aggregated level) 
increased the likelihood of detecting the effect of factual 
truth. In any case, this main effect of statements’ factual 
truth suggests that, at least in the present sample, 
participants had some previous knowledge on the 
statements—a prerequisite condition for factual truth to 
be a psychologically meaningful factor.

It may seem counterintuitive that participants 
perceived true statements as more likely to have been 
used as fake news on social media than false statements. 
As discussed above (see the discussion of Experiment 
1), a fluency explanation, however, accounts for this 

Figure 2 Proportions of ‘yes’ judgments as a function of Repetition (dashed horizontal line: no bias toward the ‘yes’ or the ‘no’ side) 
and Judgment condition in Experiment 2. 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 the range of 
possible values, 0 to 1).
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result (see Unkelbach & Stahl, 2009, Experiment 2). True 
statements might have been more fluently processed 
than false ones, resulting in truth-induced fluency being 
used as a cue in line with the judgment’s instructions; i.e., 
responding that statements were used as fake news on 
social media.

Beyond these interesting findings, the present studies 
show the robustness of Corneille et al.’s (2020) findings. 
Psychology is characterized by a ‘credibility revolution’ 
(Vazire, 2018) in which replication studies often call into 
question past conclusions even using designs very close 
to the ones of the original studies (e.g., Camerer et al., 
2018; Open Science Collaboration, 2015). In this context, 
we believe that it is not trivial to find converging evidence 
in line with a theory (here, the ecological account) across 
experiments that significantly differ from each other. 
Reporting not just replication failures but also replication 
successes is a crucial endeavor to collectively gain 
scientific discernment (i.e., to discriminate true and false 
effects better). By confirming results and conclusions from 
Corneille et al. in more controlled experimental settings, 
the findings of the present two replication studies provide 
more support for the ecological theorization of repetition 
effects on truth judgments than for two alternative 
fluency accounts (fluency-positivity and amplification).

As we noted in the introduction, finding better 
support for the ecological account than for the two 
alternative fluency accounts we considered does not 
mean that other accounts would not explain the results 
better. We conducted close replication studies without 
the programming issues identified in Corneille et al. 
(2020) to ensure, as a first step, that the effects were 
not artefactually created by the specific methods the 
original authors used. To this end, we needed to use the 
same materials, instructions, and statistical analyses 
that Corneille et al. used. Now that we fully replicated 
Corneille et al.’s main findings, so that we can be more 
confident in the existence and interpretation of the 
effects, future research may aim at challenging why they 
were observed. We offer some avenues below.

To test the fake news by repetition effect, Corneille et 
al. asked whether repeated and new statements ‘have 
been used as fake news on the social media.’ As noted 
above, we used the same question to best serve the 
present purpose of close replications. However, framing 
the question in the past tense can be consequential. 
This is because repeated statements can be correctly 
remembered, contrary to new statements (repeated 
statements are ‘old’ as they were seen in the exposure 
phase). As a result, it may be the case that participants 
inferred that repeated statements are more likely to 
‘have been previously used’ as anything, whether it 
is real or fake news, and whether it is on social media 
or elsewhere. If so, the fake news by repetition effect 
would not be due to the social media context but to the 
past tense used in the instructions—hence, it would be 

a recognition effect. This ‘recognition account’ may be 
contrasted with the ecological account by varying the 
specific question participants are asked to answer. For 
instance, the reference to the past in the question can be 
removed by asking participants if the statements ‘could 
be used as fake news on social media.’ By comparing the 
original and modified instructions, one could estimate 
how much the reference to the past inflates (or even 
explains) the fake news by repetition effect.

Another way to understand when the judgment 
context qualifies the direction of the effect of repetition 
on judgments is to identify which exact cues reverse 
or not this effect. We saw here that asking whether 
statements have been used as fake news on social 
media is enough to make repeated statements more 
likely to be judged as ‘having been used as fake news 
on social media’ than new ones. For the ecological 
account, this is because the judgment context refers 
to an ecology in which fake news is widespread and 
likely to be repeatedly encountered. At first sight, such 
an explanation seems contradicted by recent studies 
that implemented judgment contexts that may be 
reminiscent of social media contexts, and still found 
the typical truth-by-repetition effect. For instance, the 
truth-by-repetition effect has been found with false and 
misleading information (see Pillai & Fazio, 2021) that can 
be repeatedly encountered on social media, such as fake 
news (Pennycook et al. 2018), conspiracy statements 
(Béna et al., 2022), and highly implausible statements 
(Lacassagne et al., 2022). Studies mimicking social 
media postings also replicated the truth-by-repetition 
effect (e.g., Nadarevic et al., 2020; Smelter & Calvillo, 
2020). It is noteworthy, however, that although varying 
the statements and simulating social media postings 
may influence the judgment context, it does not change 
the task at hand. The main dependent variable was the 
same as in typical truth-by-repetition studies (i.e., truth 
judgments without reference to specific environments). 
Yet, altering the dependent variable is what we did 
in Experiment 1 to replicate Corneille et al. (2020, 
Experiments 1 and 2). These manipulations are difficult 
to compare because it remains uncertain whether items 
and contexts reminiscent of social media induce the 
same judgment context as altering the task participants 
are asked to perform (e.g., judge whether a statement 
can be used as fake news). More research is needed 
to understand which cues may reverse the truth-by-
repetition effect, or may be responsible for other puzzling 
effects such as the fake news by repetition effect.

CONCLUSION

Two preregistered studies fully replicated the effects 
reported by Corneille et al. (2020). The replications 
were motivated by programming issues in the original 
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experiments discovered after they were published. The 
present studies indicate that Corneille et al.’s results were 
not artefactually created by the specific designs they 
implemented. Rather, their effects and conclusions hold 
in the more controlled designs we used here. As a result, 
the ecological account, for which fluency’s interpretation 
depends on the judgment context, comes out better 
supported than the alternative fluency accounts tested 
in the original and this research. This account, however, 
is open to future empirical challenges.

DATA ACCESSIBILITY STATEMENT

The preregistration files, materials, datasets, and analysis 
scripts of the two experiments are publicly available at 
https://osf.io/qzeas.

NOTES

1	 We strongly suspect the programming issues originate in 
Python-to-Javascript conversion problems applying to the 
version of the OpenSesame/OSWeb program used in Corneille et 
al.’s studies. The issues went unnoticed by the authors because 
the R program designed and pretested for the analyses correctly 
ran on the data output generated by the online platform. 
Another issue was inherent in the program itself, which sought 
randomization of statements’ factual truth at the aggregated 
level (and failed to achieve it because of the abovementioned 
conversion issue) rather than participants’ level. More 
information on the issues is available at https://osf.io/asjfr.

2	 The reanalyses are available at https://osf.io/gx4pf.

3	 Initially, we wanted to use the summary statistics of Corneille 
et al.’s (2020) Experiment 2 for the power analysis. This is what 
we indicated in the preregistration. However, we mistakenly 
used the summary statistics of Corneille et al.’s Experiment 1 
rather than Experiment 2. Of importance, whether the power 
analysis is performed with the summary statistics of Corneille 
et al.’s Experiment 1 (‘fake news’ judgments for repeated 
statements: M = .52; SD = .3; for new statements: M = .42; 
SD = .23) or Experiment 2 (‘fake news’ judgments for repeated 
statements: M = .56; SD = .31; for new statements: M = .41; 
SD = .24) yields similar estimates. Based on Corneille et al.’s 
Experiment 2 summary statistics, N = 160 gives us 1–β > .95, and 
50 participants already yield 1–β > .95.

4	 Proportions of ‘True’ judgments are commonly computed 
to analyze the data of truth-by-repetition studies (see, e.g., 
Unkelbach & Rom, 2017; Unkelbach & Greifeneder, 2018). In the 
preregistered analyses, we applied this approach to the ‘Yes, 
used as fake news’ judgments. Proportions were computed as 
the number of ‘Yes, used as fake news’ judgments divided by the 
number of responses at each Repetition × Factual truth level.

	 Following a request of the Editor, we also conducted a 
non-preregistered generalized linear mixed-effects (GLMM; 
a logistic mixed-effects regression) model to analyze the 
categorical responses without first aggregating responses 
across statements. We modeled the categorical dependent 
variable (‘yes, used as fake news on the social media,’ ‘no, 
not used as fake news on the social media’) as a function of 
three fixed effects (Repetition and Factual truth—both mean-
centered, Sommet & Morselli, 2017, and their interaction) and 
two random intercepts (participants and statements). We used 
the R packages ‘lme4’ (Bates et al., 2015; version 1.1-27.1), 
‘sjPlot’ (Lüdecke, 2021; version 2.8.10), and ‘ggeffects’ (Lüdecke, 
2018; version 1.1.1). The results are available at https://osf.io/
gbqup. We report the odds ratios (OR) and their 95% confidence 
intervals (CI) for each effect below. When CI do not include 
1, we will interpret the effect as significant; if they include 1, 
the effect is not significant. We found a significant main effect 

of Repetition, OR = 1.61, 95%CI = [1.45, 1.79]. Contrary to the 
analysis reported in the main text, we did not find a significant 
effect of Factual truth, OR = 1.28, 95%CI = [0.92, 1.77]. The 
interaction between Repetition and Factual truth was not 
significant, OR = 1.16, 95%CI = [0.94, 1.43].

5	 Please note that we consistently use F-values as test statistics 
and report the corresponding partial eta-squared values. In 
Experiment 2, we preregistered t-tests to test the simple effects, 
but we report their corresponding F-tests instead, for the reason 
indicated above.

6	 As in Experiment 1, we additionally conducted a non-
preregistered GLMM (a logistic mixed-effects model). We 
modeled the categorical dependent variable (‘yes,’ ‘no’) 
as a function of three fixed effects (Repetition, Judgment, 
both mean-centered, and their interaction) and two random 
intercepts (participants and statements). The results are 
available at https://osf.io/syjnz. The main effect of Repetition (OR 
= 1.29, 95%CI = [1.21, 1.38]) and Judgment (OR = 1.74, 95%CI 
= [1.56, 1.94]) were significant again. The critical interaction 
between Repetition and Judgment found in the mixed ANOVA 
was again significant, OR = 2.7, 95%CI = [2.37, 3.09]. In the 
Judge truth condition, the proportion of ‘true’ judgments 
was higher for repeated (.69; 95%CI = [.67, .72]) than new 
(M = .51; 95%CI = [.49, .54]) statements. In the Judge falsehood 
condition, the effect of repetition was reversed; the proportion of 
‘true’ judgments was lower for repeated (.44; 95%CI = [.41, .47]) 
than new (.5; 95%CI = [.47, .53]) statements.

7	 Figure 2 and Shapiro-Wilk normality tests suggest that the 
data distribution at each level is not normal, even if it looks 
approximately normal. As ANOVAs are often considered robust 
to the violation of the normality assumption, we nonetheless 
conducted and reported the preregistered mixed ANOVA.
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