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CHAPTERI
Introduction

Evaluating the veracity of information is fundamental to human cognition, as people
continually encounter a wide array of both true and false information. There are various factors that
influence the cognitive processes involved in truth judgment. For example, truth can be constructed
through inferring truth from base rates, feelings, and consistency with memory (Brashier & Marsh,
2020). Examining base rates involves considering the initial probabilities, leading individuals to be
more inclined to affirm uncertain statements as accurate rather than labeling them as false. Base
rates and initial probabilities are reflective of the common occurrence of accurate information in
every day contexts, where most claims and references are true. The feelings-as-information theory
explores how subjective encounters (e.g., feelings, ease of processing) influence judgement. That
is, individuals tend to use their subjective experience to inform their judgement, such as deciding
what is true or false (Schwarz, 2012). Lastly, the referential theory of truth states that individuals
evaluate the truth and accuracy of information by considering the coherent references in memory
(Unkelbach & Rom 2017). In other words, individuals deduce truth by aligning new information
with their existing knowledge and source information in memory. The current paper examines how
truth can be constructed through repetition and visual imagery (i.e., photos).

When discerning the truth of statements, individuals are prone to perceiving a statement as
more likely to be true if they encounter it twice, as opposed to encountering it only once, a
phenomenon known as the illusory truth effect (Fazio, 2020). The illusory truth effect is pervasive,
occurring across a variety of statement types, such as trivia facts (Hasher et al., 1977), political

headlines (Pennycook et al., 2018), and health-related claims (Vellani et al., 2023). The importance



of these findings across various domains can be noted in the modern era, where (mis)information
can be shared and spread faster than ever before.

Various theories attempt to explain why repeated exposure enhances the perceived truth of
a statement (Unkelbach, Koch, Silva, & Garcia-Marques, 2019). First, it is possible that repetition
heightens familiarity, leading people to perceive previously encountered information as more likely
to be true (Arkes et al., 1989). Second, repeated exposure strengthens the cohesion of concepts
within a statement stored in memory, and this coherence serves as a signal of truth (Unkelbach &
Rom, 2017). Finally, the fluency account posits that the ease with which repeated statements are
cognitively processed (i.e., fluency) acts as a cue for truth (Alter & Oppenheimer, 2006;
Unkelbach, 2007; Unkelbach & Greifeneder, 2013). The three theories share connections and
exhibit some degree of overlap, where repetitive exposure increases familiarity, cohesiveness, and
fluency, making it plausible for each of these mechanisms to contribute to the illusory truth effect
(Fazio & Sherry, 2020).

Repetition is not the only factor that influences truth judgments. Photos also increase the
perceived truth of statements (Newman et al., 2012). Together, it is important to understand the
interplay between words and images, as statements are often not presented alone, but instead are
shown with pictures as in news headlines and social media posts. That said, additional factors that
are known to affect belief through the fluency mechanism are the presentation of semantically
related and unrelated photos (Newman & Zhang, 2020). The related but not-probative photo is
related to the meaning and context of the statement but does not provide any probative evidence
(concrete evidence that proves the truth) regarding whether the statement is actually true. For
example, if the statement “The Pacific Ocean is the largest ocean in the world” is presented with an
image of a beach, the image provides context about the statement, but does not give factual
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evidence on whether the statement is true or not. When statements are presented with semantically
related (non-probative) photos, perceived truth increases, which is known as the truthiness effect
(Newman & Zhang, 2020). The effect occurs because semantically related photos facilitate the
semantic processing of a claim. In contrast, presenting statements with semantically unrelated
photos interrupt the semantic processing, decreasing perceived truth, also known as the falsiness
effect (Newman & Zhang, 2020). For the unrelated image, the same example statement stated
above would be presented with a photo of a building. Notably, both photo types influence the ease
of processing (fluency) of a given information.

When investigating the influence of related photos on truth judgements, it becomes evident
that related photos provide additional semantic context, facilitating the semantic processing and
rapid retrieval of the information, and this ease of processing and retrieval tends to be used as a cue
for truth (Schwarz & Jalbert, 2019). The ease to which information is processed and retrieved is an
indicator of truth because it is frequently construed as evidence for various factors associated with
belief, such as coherence and alignment with existing knowledge in memory (Schwarz, 2015;
Schwarz & Newman, 2017). Additionally, rapid retrieval from memory is often interpreted as
signaling familiarity and truth (Whittlesea, 1993; Begg, Anas, & Farinacci, 1992; Kelly & Lindsay,
1993; Tversky & Kahneman, 1973). Finally, the provision of additional semantic context with a
related photo leads people to perceive statements to be more concrete, making it easier to process
the information. When the information is perceived to be concrete, and therefore, easy to
understand, people are more likely to believe it (Hansen & Wanke, 2010; Oppenheimer, 2006). The
contrary is true in the case of semantically unrelated photos, where the semantic processing and the

rapid retrieval process from memory are disrupted. The disruption in these cognitive processes



results in perceived falsity of a claim, due to the information seeming less concrete, familiar, and
true.

Our research questions are focused on understanding how presenting information twice,
how the presentation of related and unrelated photos in terms of the contextual meaning of the
information, and how the interaction between repetition and photos influence people’s judgements
of truth. Thus, our research delves into the cognitive processes that underlie how individuals assess
the truth of information they encounter. If the two factors interact, it indicates that repeated
information, combined with related visuals, enhances perceived truth. If they do not interact, we
can surmise the differential impact of repetition and photos, such that they operate independently,
providing clarity on their individual effects on truth judgment. Practically, understanding the
effects of repetition and the impact of visual elements (i.e., photos) on truth judgements has
implications for various contexts, such as news headlines and social media, where information and
images are frequently presented together. As often people encounter statements (verbal) and photos
(visual) together, it is crucial to understand the effects that simultaneous exposure to verbal and
visual information have on belief. Thus, the study aims to shed light on the interplay between
words and images and how it can influence the perceived truth of information, providing valuable
insights into the factors that shape people’s beliefs and the potential consequences of these
cognitive processes.

The current study examined the effects of repetition, semantically related and unrelated
photos, and most importantly, their interaction on the truth ratings of various true and false trivia
statements. Given that the underlying mechanism (i.e., fluency) is similar between the repetition
and the photo effects, our hypothesis was that there would be an interaction effect, where the
magnitude of the illusory truth effect would be largest in the related photo condition, followed by
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the no and unrelated conditions. We predicted an interaction effect rather than an addictive effect.
Our prediction was because when only the statements are repeated, the fluency is enhanced only
for the statements themselves. However, when both the statements and photos are repeated, an
additional source of fluency (i.e., photos) is introduced, facilitating fluency to a great extent. Rather
than the two constructs independently contributing to fluency, an interaction effect would suggest
that the effects of repetition and photos are affected by each other, co-constructing truth. The
experiment consisted of two phases. During the exposure phase, participants rated their interest in
the trivia statements. In the subsequent truth phase, participants were asked to judge the truth of all
new and repeated statements. During both phases, statements were presented with a semantically

related (1/3), unrelated (1/3), or no photo (1/3).



CHAPTER II

EXPERIMENT 1

Method

Participants

Participants (N = 151) were recruited from the Amazon mTurk Platform. Using the Cloud
Research service, we restricted participation to users in the United States who were over 18 with an
approval rating of 95+ and blocked duplicate IP addresses (Litman et al., 2017). A mini-
metanalysis from past research yielded a truthiness effect size of d=0.23, (Newman et al., 2020).
We used the truthiness effect size to determine sample size because truthiness is a smaller effect
and powering for the smaller effect allows us to detect the smallest anticipated effect. A power
analysis using G*Power suggested that for a two-tailed t test, 151 participants would be required to
detect an effect of that size with 80% power and an alpha of .05 (Faul, Erdfelder, Lang, & Buchner,
2007). Participants consented to completing a survey and received a payment of $1.81 for their
participation.
Design

The experiment was conducted online during a single session and consisted of two phases:
an exposure phase and a truth phase. The experiment had a 2 (repetition: new, repeated) x 3 (photo:
related, unrelated, none) x 2 (statement truth: true, false) within-subjects design.
Materials

Matching prior studies of the illusory truth effect (Fazio, 2020; Fazio et al., 2019), we used
true and false trivia statements as the stimuli (Figure 1). The 80 initial trivia statements (half true,

half false) were the same statements used in Fazio (2020). Photos and the valence and arousal



ratings of the photos were obtained from the Open Affective Standardized Image Set (Kurdi et al.,

2016).

Photosynthesis is the name of the  Photosynthesis is the name of the  Photosynthesis is the name of the
process by which plants make their  process by which plants make their  process by which plants make their
food. food. food.

Rugby is the sport associated with  Rughy is the sport associated with ~ Rugby is the sport associated with
Wimbledon. Wimbledon. Wimbledon.

Figure 1. Sample true (top) and false (bottom) trivia statements paired with related,
unrelated, and no photo.

Each trivia statement was paired with two different photos — one related to the statement
and one unrelated. The related photos were selected to match the content of the trivia statements.

The unrelated photos were selected so that they were unrelated to the content of the statement and



had similar valence and arousal ratings as the related photo (all matched photos were within 0.2
points on a 7-point Likert scale).

To confirm that the chosen photos were related and unrelated to the statements, we then ran
a pilot study to determine the final stimuli. Eighty participants were shown a series of 80
statements paired with either the related or unrelated photo. On each trial they were asked to rate
how related the statement was to the photo on a 6-point scale (1 = Very Unrelated, 2 = Unrelated, 3
= Slightly Unrelated, 4 = Slightly Related, 5 = Related, 6 = Very Related). Pairs with related
ratings greater than the scale midpoint (3.5), unrelated ratings less than the midpoint, and a
difference between the related and unrelated ratings of at least 1 were selected as final stimuli (42
statements). The relatedness rating for the final set of related photos was M = 4.66, range 3.53-5.68
and for the unrelated photos it was M = 1.60, range 1.23-2.80.
Procedure

Each trivia statement was paired with a related, unrelated and no image. To counterbalance
repetition and photo conditions, we assigned participants to one of 6 counterbalancing groups
rotating three sets of trivia statement (A: 1-14; B: 15-28; C: 29-42) across the three photo
conditions and two sets of trivia statements (Evens and Odds) across the new and repeated
conditions.

The main experiment started with the exposure phase. Participants were informed that they
would see a series of trivia statements and that they should rate their interest in each statement on a
6-point scale (1 = Very Uninteresting, 2 = Uninteresting, 3 = Slightly Uninteresting, 4 = Slightly
Interesting, 5 = Interesting, 6 = Very Interesting). They were told that some of the trivia statements

would be presented with a photo while some would not, and that some of the statements would be



true, and others would be false. During the exposure phase participants saw 21 statements: one-
third with no photo, one-third with a related photo and one-third with an unrelated photo.

Immediately after completing the exposure phase participants begun the test phase. During
the test phase, participants were asked to judge the accuracy of all 42 statements. Participants were
warned that some of the trivia statements would be ones they had seen before, while others would
be new, and were again told that some of the statements would be presented with a photo while
some would not, and that some of the statements would be true, while others would be false. For
each statement, participants rated its accuracy on a 6-point scale (1 = Definitely False, 2 = Probably
False, 3 = Possibly False, 4 = Possibly True, 5 = Probably True, 6 = Definitely True). As in the
exposure phase, 1/3 of the statements were presented with no photo, 1/3 with a related photo and
1/3 with an unrelated photo. Repeated statements were presented in the same condition at both
presentations (e.g., no photo at exposure and no photo at test).

Results

Materials, data, analysis code, and a copy of the pre-registration for this study have been made

publicly available via OSF and can be accessed at https://osf.io/upyq9/.

As shown in Figure 2, repetition increased perceived truth for all three of the photo
conditions (none, unrelated, and related), but the photos did not influence the truth ratings for either
new or repeated statements. As detailed in our preregistration, the primary analysis was a 2
(repetition: repeated, new) x 3 (photo: related, unrelated, none) ANOVA on participants’ truth
ratings. As expected, we replicated the typical illusory truth effect; repeated statements (M = 4.32,
95% CI = [4.23, 4.41]) were given higher truth ratings than new statements (M = 4.12, 95% CI =

[4.02, 4.21]), F (1, 145) = 28.59, p < .001, np? = .16. However, there was no main effect of photo


https://osf.io/upyq9/

condition, F (2,145) = 0.27, p = .76, n¢ = .002. Most importantly, there was no interaction between
repetition and photo type, F (2, 145) = 0.89, p = .41, np? = .006.

Next, to examine if the illusory truth effect is present in each of the photo conditions, we
conducted follow-up paired-samples t-tests to compare the mean truth ratings between the repeated
and new statements in each of the photo conditions. There was a significant illusory truth effect
(repeated statements perceived as more true) for all three photo conditions: no photo condition
(new: M =4.07, repeated: M = 4.33), t(150) = -4.66, p <.001, 95% CI for the mean difference = [-
.37, -.15], d =-0.38; related photo condition (new: M = 4.17, repeated: M = 4.36), t (150) = -2.80, p
=.006, 95% CI for the mean difference = [-.31, -.05], d = -0.23; unrelated photo condition (new: M
=4.11, repeated: M = 4.26), t(150) = -2.74, p = .007, 95% CI for the mean difference = [-.27, -.04],
d=-0.22.

Additionally, in an exploratory analysis we examined whether new statements presented
with semantically related and unrelated photos are perceived as more or less true, respectively, than
new statements without the photo. To address this, we conducted a paired-samples t-test to
compare the mean truth ratings between new/related photo and new/no photo and between
new/unrelated photo and new/no photo. The results failed to replicate both the truthiness effect, t
(150) = 0.85, p = .39, 95% CI for the mean difference = [-.13, .34], d = 0.07, and the falsiness

effect, t (150) = 0.28, p = .78, 95% CI for the mean difference = [-.21, .29], d = 0.02.
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Figure 2. Mean truth rating of new and repeated statements paired with no, unrelated, or related
photo. The scale ranged from 1 = Definitely False to 6 = Definitely True. Each dot represents one
participant (N = 151). The black dot represents the mean value, and the error bars reflect standard
error of the mean.
Discussion

Repetition increased perceived truth across all three photo conditions, highlighting the
robust nature of the illusory truth effect. However, contrary to our hypothesis, we failed to replicate
the truthiness and falsiness effects. The presentation of semantically related and unrelated photos,
respectively, did not increase or decrease perceived truth. Moreover, repeatedly encountering
statements when these statements were repeated alongside related and unrelated images did not
make them more or less believable (i.e., there was no interaction effect).

Given that we did not find a significant interaction effect between repetition and the photos
using bland trivia statements, for the follow-up study, we decided to use political headlines as

stimuli as they are more emotionally charged and are more representative of the information people
11



encounter in the real world. Additionally, to maximize the detection of the interaction effect, we
decided to drop the falsiness (unrelated) condition and only focus on the truthiness (related)

condition.
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CHAPTER Il

EXPERIMENT 2

Experiment 2 followed a similar structure as experiment 1, but with a few modifications.
First, political headlines were used rather than trivia statements. Second, the participants were not
warned ahead of time about the existence of both true and false stimuli. Lastly, we focused on the
truthiness effect (related photo condition) and dropped the falsiness effect (unrelated photo
condition). The rationale for these adjustments is described in order below.

Subjective feelings (i.e., emotions) play a pivotal role in truth judgements and decision
making (Forgas, 1995). Sundar et al. (2015) investigated the moderating role of emotions on the
fluency (or ease of processing) of the effects of repetition on belief and found that the effects of
repetition on belief were more pronounced when the emotional inducement was high compared to
when it was low. As we did not find a significant interaction in experiment 1, we switched to the
more emotionally charged stimuli (i.e., political headlines) where the images may amplify the
effect of repetition for the headlines.

As described previously, the illusory truth effect is a robust effect that occurs across various
contexts. This effect of repetition on belief is bigger when individuals are not warned about the
existence of true and false information prior to their truth judgements on those claims (Jalbert et al.,
2020). In order to maximize the detection of the repetition effect and its interaction with the
presentation of the photos, we did not warn participants ahead of time that there will be both true
and false headlines (whereas in experiment 1, participants were warned).

Finally, as described in experiment 1, we failed to replicate the truthiness effect and the

falsiness effect. For experiment 2, we decided to drop the unrelated photo condition (falsiness) and
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focus only on the related photo condtion (truthiness) for the following reasons. First, political
headlines are often posted with related photos in the real world. Second, the falsiness effect is
smaller and less reliable than the truthiness effect in past studies (Newman et al., 2015). In the
absence of detecting the bigger and more reliable effect (truthiness), the probability of detecting the
smaller and less reliable effect (falsiness) is unlikely.

This follow-up research is important because it builds upon the research question described
in experiment 1, incorporating the discussed changes. The use of political headlines as stimuli
provides a more realistic and relevant representation of the kind of information people encounter in
their everyday lives. Politics is a domain in which individuals often immerse themselves, as
political decisions can have tangible, real-life consequences that directly impact individuals.
Therefore, the findings from this second experiment could hold practical implications for
understanding the mechanisms underlying truth judgements in the context of political information.
Gaining insights into how people assess the veracity of political information is crucial in a world of
democracy (e.g., USA), where public opinions, informed by the information we encounter, impact
policies and political agenda (Burstein, 2003).

In this experiment, we examined the effects of repetition, semantically related photos, and
their interaction on the truth ratings of various true and false political headlines. Similar to
experiment 1, our hypothesis was that there would be an interaction effect, where repetition would
increase perceived truth to a greater extent for headlines presented with related images than those
presented with no images (i.e., effects of fluency modulated by the accompaniment of related
photos). The experiment consisted of two phases. During the exposure phase, participants rated
their interest in pro-Democrat and pro-Republican headlines. In the subsequent truth phase,
participants were asked to judge the truth of all headlines (new and repeated from exposure).

14



During both phases, headlines were presented with a semantically related (1/2) or no photo (1/2),
and half of the headlines were pro-democrat, and the other half were pro-republican.
Method

Participants

Participants (N = 201) were recruited from the Connect Platform through the Cloud
Research service (Litman et al., 2017). We restricted participation to users in the United States who
were over 18 with an approval rating of 95+ and excluded those who have participated in the lab’s
previous studies using similar stimuli. Given the lack of significant effects of the photo conditions
in the previous study, we decided to increase the power for the follow up study. Using the same
average truthiness effect of d = 0.23 from Newman et al. (2020), a power analysis using G*Power
suggested that for a two-tailed t test, 201 participants would be required to detect an effect of that
size with 90% power and an alpha of .05 (Faul, Erdfelder, Lang, & Buchner, 2007). Participants
consented to completing a survey and received a payment of $1.81 for their participation.
Design

The experiment was conducted online during a single session and consisted of two phases:
an exposure phase and a truth phase. The experiment had a 2 (repetition: new, repeated) x 2 (photo:
related, none) x 2 (headline truth: true, false) within-subjects design.
Materials

We used 40 political headlines (half true, half false; half pro-Democrat, half pro-
Republican) from a set of 48 true and false political news headlines that were pretested in October
2022 using the method laid out in Pennycook et al. (2021). The pro-Democrat and pro-Republican
political headlines were matched (within a decimal point of each other) in terms of partisanship,
accuracy, and sharing.
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True (ProDem, ProRep) False (ProDem, ProRep)

CNN.COM HALFWAYPOST.COM
Biden administration cancels another $3.9 billion in “Blacks 4 Trump” Group Caught Using Blackface To
student loan debt for former for-profit college students Pretend They Have Black Members

FOXNEWS.COM TRUSTTHEQ.COM
Biden’s anti-MAGA speech was ‘ridiculous’: Campaign PAC Biden Orders Arrest Of Black Leaders While His
chair Elites Mock Appalachia Flood Victims

Figure 3. Sample political headlines paired with a related photo.
Procedure

Each political headline was paired with the original image that accompanied the headline on
social media. The no photo condition was created by deleting the headline photo while keeping the
total dimensions the same as the photo condition. To counterbalance repetition and photo
conditions, we assigned participants to one of 4 counterbalancing groups rotating two sets of
headlines (A: 1-20; B: 21-40) across the photo and no photo conditions and two sets of headlines
(Evens and Odds) across the new and repeated conditions.

The experiment started with the exposure phase. Participants were informed that they

would see a series of political headlines and that they should rate their interest in each headline on
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a 6-point scale (1 = Very Uninteresting, 2 = Uninteresting, 3 = Slightly Uninteresting, 4 = Slightly
Interesting, 5 = Interesting, 6 = Very Interesting). They were told that some of the political
headlines would be presented with a photo, while some would not. During the exposure phase
participants saw 20 headlines: half with no photo and half with a related photo.

Immediately after completing the exposure phase participants begun the test phase. During
the test phase, participants were asked to judge the accuracy of all 40 headlines. Participants were
warned that some of the headlines would be ones they had seen before, while others would be new,
and again that some of the headlines would be presented with a photo while some would not.
However, unlike experiment 1, participants were not warned that some of the headlines would be
true, and others would be false. For each headline, participants rated its accuracy on a 6-point scale
(1 = Definitely False, 2 = Probably False, 3 = Possibly False, 4 = Possibly True, 5 = Probably True,
6 = Definitely True). Again, half of the headlines were presented with no photo and the other half
were presented with a related photo. Repeated headlines were presented in the same condition at
both presentations (e.g., no photo at exposure and no photo at test).

Following the exposure and test phases, participants were asked about their political
affiliation (Republican, Democrat, Independent, Other, Don’t Know). If either the Republican or
the Democrat options were selected, participants were asked about the strength of their respective
political affiliation (Strong, Not very strong). If any of the other three options were selected,
participants were asked which of the two main political parties they think they identify more as
(Republican vs Democratic).

Results

As shown in Figure 4, participants rated repeated headlines as more true than new headlines

in both the related photo and no photo conditions. However, they provided similar truth ratings for
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headlines presented with and without a photo. As detailed in our preregistration, the primary
analysis was a 2 (repetition: repeated, new) x 2 (photo: related, none) ANOVA on participants’
truth ratings. As expected, we replicated the illusory truth effect; repeated headlines (M = 3.21,
95% CI =[3.08, 3.34]) were given higher truth ratings than new headlines (M = 3.15, 95% CI =
[3.01, 3.28]), F (1, 197) = 4.78, p = .03, np? = .023. However, there was no main effect of photo
condition, F (1, 197) = 0.97, p = .33, n# = .005 and, there was no interaction between repetition
and photo type, F (1, 197) = 0.401, p = .53, n/ = .002.

Next, to examine if the illusory truth effect is present in each of the photo conditions,
we conducted a follow up paired-samples t-tests. Repeated headlines were not perceived as
significantly more true than the new headlines in the no photo condition (new: M = 3.07, repeated:
M = 3.12), t(200) =-1.33, p = .18, 95% CI for the mean difference = [-.12, .02], d = -0.09, but there
was a significant illusory truth effect in the related photo condition (new: M = 3.22, repeated: M =

3.30), t(200) = -2.02, p = .04, 95% CI for the mean difference = [-.16, -.002], d = -0.14.
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Figure 4. Mean truth rating of new and repeated headlines paired with no or related photo. The
scale ranged from 1 = Definitely False to 6 = Definitely True. Each dot represents one participant
(N =201). The black dot represents the mean value, and the error bars reflect standard error of the
mean.
Discussion

Repetition increased perceived truth for the semantically related photo condition but not for
the no photo condition. Similar to experiment 1, we failed to replicate the truthiness effect, and we
did not observe any significant interaction effect between repetition and photos. Notably, compared
to experiment 1, the magnitude of the illusory truth effect was smaller in experiment 2 (d = 0.44 vs

d=0.15).
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CHAPTER IV

General Discussion

Over the two studies, repetition increased perceived truth for trivia statements and political
headlines across the different photo types. One exception was the no photo condition using political
headlines in experiment two. One possible explanation is that political identity could have strong
influence over individuals’ attitudes, beliefs, and behaviors (Collins et al., 2021). For example,
participants’ political identity exerted a strong influence on self-reported attitudes and beliefs
regarding COVID-19. Although political headlines are more emotionally charged than trivia
statements, political beliefs that often reflect a person’s identity are too rigid to be significantly
influenced by mental heuristics that arise from repetition (e.g., ease of processing as a truth cue).
Additionally, the magnitude of the illusory truth effect was smaller for personally relevant
information, such as political headlines, compared to mundane information such as trivia
statements in past studies (Pillai et al., 2023 under review). The idea is that people may rely more
on elaborative and skeptical processing for personally relevant information (i.e., political), but use
heuristics that stem from repetition, such as fluency, for other general facts (i.e., trivia). We failed
to replicate the truthiness and falsiness effects, where the presentation of semantically related and
unrelated photos, respectively, did not increase or decrease perceived truth. Lastly, repeatedly
encountering statements alongside related and unrelated images did not affect the believability of
the statements. In other words, whether the statements were repeated alone or with the different
types of images, there was no significant change in how believable they were.

The results regarding repetition fit with prior research suggesting that repetition increases
belief across various domains, such as general knowledge (trivia) and personally relevant

information (political) (Fazio et al., 2015; Pennycook et al., 2018). In addition, the increase in
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perceived truth (belief) due to repetition was similar across all levels of photo type. In other words,
repetition exerts a consistent influence on perceived truth independent of the accompaniment of
visual imageries and the semantic relationship between statements and images.

Unlike repetition, we failed to replicate previous findings suggesting that presenting
statements with semantically related and unrelated photos increase and decrease truth, respectively
(Newman & Zhang, 2020). In contrast to the robust repetition effect that is consistently observed
across various contexts and domains, one potential explanation is that the photo effects are
relatively weak and context dependent. For example, the truthiness and falsiness effects were
inconsistently found based on different experimental designs, such as within, mixed, and between
subject designs (Newman et al., 2015).

Additionally, past studies have found significant results only using mundane information
such as trivia claims, and even then, the results are inconsistent. Remember that individuals
generally lean towards heuristics, like fluency, when forming judgements about general facts. If the
photo effect, associated with the ease of processing, is not consistently observed in situations where
fluency is commonly used as an indicator of truth, it is unlikely to detect this effect in the context
of personally relevant information, such as political headlines, where people tend to rely more on
elaborative and skeptical processing. As such, an alternative explanation is that the robust
repetition effect (large changes in fluency) served as a dominant factor in shaping perceived truth,
overshadowing the potential impact of semantic congruence between statements and images
(smaller changes in fluency).

Finally, other explanations could be due to the limitations of the current study. First, in
experiment 1, the determination of relatedness between photos and statements relied on participant
ratings in a pilot study. The subjective nature of these ratings introduces the possibility of
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individual difference variations, potentially impacting the reliability of the related and unrelated
photo conditions. Second, in experiment 2, the images used in the political headlines were obtained
from actual news headlines (see the materials section of the methods), where the image and
headline pairs were not based solely on semantic relatedness.

Although previous research has examined the illusory truth effect and the
truthiness/falsiness effects in the past, it has been done in a separate manner (examining the effects
separately). To our knowledge, these effects have not been studied together before despite the same
underlying mechanism of fluency (ease of processing). Thus, perhaps the most important piece the
current study offers to the broader literature is the examination of the interaction effect component.
Despite the similar underlying mechanism, the results indicated that there were no significant
interaction effects regardless of the type of stimuli used.

As opposed to presenting information and images as two separate visual representations,
such as in the case of images and words in the current study, potential future directions include
examining the effects of repetition with infographics and/or memes, where the key information is
within the image itself. Additionally, given that the semantic context of the photos presented with
various statements did not affect the magnitude of the illusory truth effect, it may be worth
examining how presenting information with informative pictures (e.g., image of France with Paris
marked as the capital) influences the effects of repetition. Considering that informative pictures
provide more direct cues about the truth of a statement than semantically congruent and
incongruent pictures, the presentation of informative pictures could amplify the illusory truth
effect.

In conclusion, repeated statements were perceived as more true than new statements and
repetition increased belief in statements similarly, regardless of the photo type. One exception was
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the no photo condition in experiment two using political headlines, in which we attribute the
findings to the relationship between political identity and personal attitudes/beliefs, and the
different levels of processing for personally relevant (e.g., political headlines) and mundane (e.g.,
trivia statements) information (Collins et al., 2021; Pillai et al., 2023 under review). In the case of
the photos, semantically related and unrelated photos did not influence belief. Finally, despite the
similar underlying mechanism, we did not observe an interaction effect. The findings provide
insight on the interactive component of verbal and visual cues driven by similar mechanisms in the
context of belief formation, suggesting that the dominant factor (e.g., repetition) may wipe out the

effects of the secondary factor (e.g., photos).
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