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Abstract

The mere exposure (ME) effect refers to the webdadsshed finding that people evaluate a
stimulus more positively after repeated exposurg. t8o far, the vast majority of studies on
ME effects have examined changes in explicit stimdvaluation. We describe the results of
three large-scale studies (combin¢d 3623) that examined ME effects on implicit stlosu
evaluation. We looked at three moderators of tledfexts, the implicit evaluation measure,
the number of stimulus presentations, and memarypfesentation frequency. We observed
ME effects on implicit stimulus evaluations as mead with an Implicit Association Test
(IAT) and Affect Misattribution Procedure (AMP), ot an Evaluative Priming Task (EPT).
ME effects were more robust when there were redgtifew stimulus presentations and when
participants had accurate memory for the presemdtiequencies. We discuss how these
findings relate to ME effects on explicit evaluatsoas well as theoretical and practical

implications.

Keywords. mere exposure, implicit evaluation, frequency mamiéd\T, evaluative priming



MERE EXPOSURE 3

Mere Exposure Effects on Implicit Stimulus Evaluation: The Moderating Role of
Evaluation Task, Number of Stimulus Presentations, and Memory for Presentation

Frequency

The mere exposure (ME) effect refers to the findimat people tend to prefer stimuli
with which they have more experience (Zajonc, 1968 ME effect is a robust (Bornstein,
1989) and ubiquitous finding in psychology. Fortamce, ME effects have been observed in
research on novel products (Janiszewski, 1993) foeferences (Pliner, 1982), and racial
prejudice (Zebrowitz, White, & Wieneke, 2008). Weas an abundant number of studies
have examined ME effects on explicit stimulus eatins as captured by self-reported liking
and choice preference measures, only a handfuludies have investigated ME effects on
automatic (i.e., implicit) stimulus evaluationscagptured by implicit evaluation measures (see
below for an overview). This is a significant laeuin ME research because implicit
evaluation is often considered to be an importat¢mininant of a wide range of behaviors in
different domains of psychology such as consumechases, voting choices, or addictive
behaviors. Indeed, several reviews and meta-arsmlysdicate that measures of implicit
evaluation complement other measures of (expliepluation and explain important
additional variance in behavior under certain cbads (De Houwer, Teige-Mocigemba,
Spruyt, & Moors, 2009; Hofmann, Gawronski, Gschwendner, Le, & Schmitt, 2005;
Eschenbeck, Heim-Dreger, Steinhilber, & Kohimardl &), especially in the context of more
automatic or spontaneous behavi@g., Dovidio, Kawakami, & Gaertner, 2002; Eschenbeck
et al., 2016; Friese, Hofmann, & Schmitt, 2009). Hence, the practical usefulness of fdE
changing behavior might depend on whether, and rwwtat circumstances, ME procedures

influence implicit stimulus evaluations.

Furthermore, the question of whether ME can leadhanges in implicit stimulus
evaluations is also important for evaluating théoa¢ accounts of ME effects such as the

processing fluency/attribution account (e.g., Bteims & D’Agostino, 1994). This account
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postulates that repeated exposure to a stimuludtsan facilitated processing fluency. This
fluency experience can be misattributed to stimylgperties that a participant is asked to
rate (such as valence). In accordance with thiswade ME effects have also been observed
on rated stimulus dimensions other than valenceh sas the prototypicality, truth, or
brightness of a stimulus (e.g., Mandler, Nakamw&aVan Zandt, 1987). Importantly,
according to certain interpretations of the procgs8uency/attribution account, ME does not
produce changes in a person’s genuine liking ofirautus but only facilitates changes in
overt reports of stimulus evaluation as a consecpi@h being asked to provide evaluative
stimulus ratings (e.g., Whittlesea, 1993). Henberd are reasons to suspect that ME effects
might occur only when participants are requiredamplete measures of explicit evaluation
(allowing for misattribution of the fluency expemige to liking), but not when they complete

measures of implicit evaluation.

In contrast, alternative accounts of ME effectuassthat ME leads to an immediate
change in liking that is not critically dependemt the (explicit) measurement of evaluation.
For instance, the hedonic-fluency account (e.gnk&man & Cacioppo, 2001) assumes that
processing fluency is an inherently positive exgrece and, therefore, repeated exposure to a
stimulus leads to a genuine change in the liking atimulus. Some have argued that this
effect should be more easily observed on implizale@ation measures because these
measures are more sensitive to evaluations thsg¢ #om unconscious influences such as

fluency experiences (e.g., Kawakami, 2012).

Propositional accounts of ME effects, which assuha& ME effects depend on the
acquisition of propositional knowledge about thegfrency of exposure to a stimulus, also
predict ME effects on implicit evaluation (Van DekdVertens, Smith, & De Houwer, 2017).
For instance, when participants infer that a fredyeoccurring stimulus is positive (e.qg.,

because such stimuli are safe and harmless, Zaj@q,), this newly acquired information
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may influence both explicit and implicit stimulugaduation (see De Houwer, 2014). Such
inferences might occur under certain conditions aftomaticity (e.g., unaware or

uncontrolled; see Van Dessel, Hughes, & De Houwer, 2018).

Relatively few studies have examined ME effectsmoplicit evaluation. First, three
studies (i.e., Kawakami, 2012; Kawakami & Yoshida, 2015; Smith, Dijksterhuis, & Chaiken,
2008, Experiment 3) demonstrated subliminal MEat#@®n implicit measures (i.e., the affect
misattribution procedure [AMP], single-category imjp association test [SC-IAT], and the
evaluative priming task [EPT], respectively). Thestedies involved 10-13 ms repeated
presentations of either face stimuli or Nepaleggssi followed by a mask to prevent
conscious reports of the stimuli. Because manyntestidies have cast doubt on reported
evidence for subliminal perception effects (e$immons, Nelson, & Simonsohn, 2011;
Vadillo, Konstantinidis, & Shank£016; Van Dessel, De Houwer, Roets, & Gast, 2016)ew
calculated Bayes Factors for the reported testhare studies. These Bayes factors provide
an indication of how strongly the data supporteaittine null hypothesis (BFreflecting the
absence of an effect) or the alternative hypoth@f#s; reflecting the presence of an effect).
BFs between 1 and 3, between 3 and 10, and ldrgerltO, respectively designate ‘anecdotal
evidence’, ‘substantial evidence’, and ‘strong ewice’ for the tested hypothesis — most
commonly the null (BE) or the alternative hypothesis (BF(Jeffreys, 1961). Overall,
evidence in favor of the effects was low (B 3), with the exception of one reported effect

in Kawakami & Yoshida (2015, Experiment 2: BF28.42).

Second, two supraliminal ME studies have also usgglicit evaluation measures.
However, these studies did not focus on the efEME on the evaluation of specific stimuli,
but rather on the effects of ME on the evaluatibrcaiegories of stimuli (e.g., the implicit
evaluation of Japanese writing systems followingasxre to exemplars of words written in

those writing systems; Kawakami, Sato, & Yoshida, 2010) and on generaltpe affect (e.g.,
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the overall evaluation of artificial words followgrexposure to Chinese ideographs: Hicks &

King, 2011).

Third, ME effects have been reported on psychopiygical measures such as facial
electromyography(e.g., Harmonfones & Allen, 2010; Winkielman & Cacioppo, 2001;
Winkielman, Halbestadt, Fazendeiro, & Catty, 2006; Witvliet & Vrana, 2007). However, it is
unclear to what extent psychophysiological respsme#iect implicit evaluation (De Houwer
& Moors, 2010). Finally, a recent set of studiesndestrated that ME instructions (i.e.,
instructions about the number of upcoming presemtsitof stimuli in the absence of actual
presentations) can influence implicit evaluatiofsndividual stimuli (Van Dessel, Mertens,
Smith, & De Houwer, 2017). However, it is not clegnether ME instruction effects rely on
the same mechanisms as ME effects instantiateddhractual stimulus presentations. Hence,
currently there is only limited evidence that MEaigh actual stimulus presentations can
influence the implicit evaluation of those stimuli.

In the current study, we investigated whether ME tdluence implicit evaluations
and additionally assessed three potential boundangditions of ME effects on implicit
evaluation. First, we examined whether ME effeepeahd on the task that is used to measure
implicit stimulus evaluations. More specifically,ewexamined ME effects on implicit
evaluations as measured with the IAT (GreenwaldGNee, & Schwartz, 1998), EPT (Fazio,
Sanbonmatsu, Powell, & Kardes, 1986) and AMP (Pa@heng, Govorun, & Stewart, 2005).
These three tasks were chosen because (1) theyiteenshe most widely used tasks to
measure implicit evaluation, (2) they are differally sensitive to a number of factors other
than the to-be-measured psychological construdémeficit evaluation (e.g., extra-personal
knowledge: Olson & Fazio, 2004alience asymmetries: Rothermund & Wentura, 2004) and
are thus assumed to involve different underlyingcpsses (De Houwer et al., 2009), and (3)

they conform with important normative criteria afiplicit evaluation measures to a different
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extent (De Houwer et al., 2009). For the sake afgarison, we have also included a measure
of explicit stimulus evaluation (i.e., a self-refaat liking rating scale).

Second, we manipulated the number of stimulus ptasens in the ME task.
Previous research has shown that this can be aortamp moderator of ME effects on explicit
stimulus evaluation@ornstein, 1989; Van den Bergh & Vrana, 1998). It is typically observed
that a minimum number of stimulus presentationseisded to produce a ME effect, yet the
ME effect also seems to decrease in size afterlaively small number of stimulus
presentations (e.g., 10-20 presentatioiBprnstein, 1989; Montoya, Horton, Vevea,
Citkowicz, & Lauber, 2017; Zajonc, Shaver, Tavris, & van Kreveld, 1972). We examined

whether this moderation is also observed for MEat# on implicit evaluations.

Third, we investigated whether ME effects dependparticipants’ memory for the
stimulus presentation frequencies. There is mudatgeabout the importance of this factor
for ME effects Bornstein & D’Agostino, 1992; Newell & Shanks, 2007; Stafford & Grimes,
2012). Whereas some authors have stressed thatmnéndhe presentation frequencies (and
even conscious recognition of the stimuli at thmetiof exposure) is not necessary for, or
could even hamper, ME effedatBornstein, 1989; Monahan, Murphy, & Zajonc, 2000), other
authors argue that memory for presentation fregesris an important moderator of the ME
effect (Brooks & Watkins, 1989; Newell & Shanks, 2007; Stafford & Grimes, 2012). This
discrepancy may be due to the fact that some stugied small samples thus leading to more
unreliable effectgBornstein, 1989; Stafford & Grimes, 2012). In-line with Bar-Anan, De
Houwer, and Nosek (2010), who investigated theticelahip between memory of stimulus-
stimulus contingencies and evaluative condition(B§) in a large sample, we recruited a
large number of participants to investigate theatrehship between memory of stimulus
presentation frequencies and ME effects. To gaworimmation about the strength of evidence

for the presence or absence of ME effects for @petnts with either accurate or inaccurate
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presentation frequency memory, we supplementedtibadl t-test analyses with Bayesian
analysegDienes, 2011; Wagenmakers, 2007).

To address the above-mentioned questions, we ctedluthree large-scale
experiments. All experiments used the same gepeogiedure to manipulate the amount of
exposure to different stimuli (Experiment 1 and 2: nonwords; Experiment 3: unknown
brands). After the ME phase implicit evaluationsreveneasured with either the IAT

(Experiment 1, Experiment 2), EPT (Experiment 2)AMP (Experiment 3).
Method

Participants

Participants were 892, 1392, and 1339 visitorhi¢éoRroject Implicit research website
(https://implicit.harvard.edu) in Experiments 1,ahd 3, respectivelyrior to data-collection,
target sample size of Experiment 3 was pre-regdténgether with the study design, data-
analysis plan and the described hypotheses. Thesegistered plans as well as experiment
scripts, stimuli, data, and analysis code of gllesknents are available at https://osf.io/dnqcs/.
In-line with standard procedures of data-reductmmProject Implicit data (e.g., Smith, De
Houwer, & Nosek, 2013), we excluded data of pgrtints who (1) did not complete all tasks
(131 participants in Experiment 1: 1%}y 184 participants in Experiment 2: 13.2%; 171
participants in Experiment 3: 12.8%), (2) had emates above 30% when considering all
critical IAT test blocks or above 40% for any oné these blocks (12 participants in
Experiment 1, 1.%; 9 participants in Experiment 2, 0.8%), (3) had error rates in the EPT that
exceeded the population mean by more than 2.5 atdndeviations (8 participants in
Experiment 2: 0.7%, population mean = 7.230, = 10.7%), or (4) used the same response
key in the AMP for more than 90% of the trials (Zddrticipants: 15.8%). The analyses were
performed on the data of 749 participants (61.2%namm mean age = 35 yeaf) = 13,

range = 18-79) in Experiment 1, 1191 participaf&§% women, mean age = 32 ye&d =
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13, range = 18-76) in Experiment 2, and 956 paaicis (58.1% women, mean age = 31

years, SD = 13, range = 18-77) in Experiment 3.

Procedure
ME phase. After participants gave informed consent, they wetd that they would

see one or more stimuli (words in Experiments 1 2ndovel food brands in Experiment 3)
presented on the screen sequentially, that isatirethe other. They were asked to pay close
attention to the stimuli because this would belvite the successful completion of the
study. Participants then went through a ME phasehich they saw presentations of two non-
existing words “FEVKANI” and “LOKANTA” (Experimentd.-2) or three novel brand names
with logos (Empeya, Levida, and Witkap). The stimemained on the screen for 1000 ms
with a 1000 ms inter-trial interval. The numberstimulus presentations was manipulated
between-subjects such that for participants in Erpent 1: (1) one word was presented two
times and the other word was never presented @d#iton), (2) one word was presented
three times and the other word was presented ohe® dondition), (3) one word was
presented six times and the other word was pregentee (1-6 condition), or (4) one word
was presented twelve times and the infrequent wasl presented once (1-12 condition). In
Experiment 2, there were only two stimulus pairditans: the 0-2 condition and the 1-12
condition. These conditions were selected becawsewere the conditions in which we had
observed the strongest ME effects on implicit exaatun in Experiment 1. In Experiment 3,
all participants saw one brand twelve times, orantrtwo times, and one brand was never
presented (0-2-12 condition). Which specific wordboand was presented more often was
counterbalanced across participants and stimuluscpaditions. The order of the stimulus

presentations within the ME phase was randomized.

Explicit evaluation. For half of the participants of Experiments 1 anth® ME phase

was followed by an explicit evaluation task, whiglas then followed by the implicit



MERE EXPOSURE 10

evaluation task. The other participants first castgadl the implicit evaluation task and then
the explicit evaluation task. In Experiment 2, pdrticipants first completed the implicit

evaluation tasks and then completed the explicatiuation task. In the explicit evaluation

task, participants indicated liking ratings of eadtlthe two nonwords (Experiments 1 and 2)
or three brand names (Experiment 3) by selectingpdion on a 9-point Likert scale (1= not
liked at all; 9 = completely liked) from a dropdown list on separate pages. The Likert scale for

the different stimuli were presented in random arde

IAT (Experiments 1 and 2). In Experiment 1, all participants completed the ;IKT
Experiment 2, half of the participants completedAihand the other participants completed
an EPT. In the IAT, participants were asked to sbmuli by pressing either the “E” or the “I”
on the keyboard. On each trial, a word was predemtéahe center of the screen until the
participant pressed one of the two keys. If th@woase was correct, the word disappeared and
the next word was presented 400 ms later. If tlepaese was incorrect, the word was
replaced by a red “X”. The next word appeared 4@0after participants pushed the correct
button. In the first block, participants categodz€EVKANI and LOKANTA as their
respective names. To avoid classification of tmgeastimuli based only on simple perceptual
features, the words were presented in different fiypes (Arial Black and Fixedsys),
capitalizations (uppercase and lowercase), and gii#pt and 18pt), resulting in 8 different
stimuli for each nonword. Category labels were @nésd in the top left and right corner to
aid classification. After 20 trials, participantategorized ten attribute words as ‘Good’
(wonderful, glorious, marvelous, success, peaceBad’ (nasty, failure, agony, unpleasant,
evil) with the “E” and the “I” buttons for 20 trial Next, participants completed 20 practice
trials and 40 critical trials in which both attrileuand target words were categorized and in
which FEVKANI and positive stimuli shared the samsponse key and LOKANTA and

negative stimuli shared the other response kewi@@@ versa). Participants then practiced
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sorting target words with the response key assignmeversed for 40 trials. Finally,
participants completed 20 practice and 40 critidgls with the new response key
assignment.

EPT (Experiment 2). At the start of the EPT, participants were told thrards would
appear one after the other on the screen andhbattask was to categorize the words as
either "good" or "bad" using the ‘E’ and ‘I’ keyd @ computer keyboard as quickly as
possible, while making as few mistakes as posséegticipants were further told that they
would see words presented before the positive agative words and that they should not
respond to those words. Participants were then gleolist of the 14 positive and 14 negative
words that they would have to categorize. In-linghwstandard procedures (Spruyt, De
Houwer, Hermans, & Eelen, 2007), a single trial sisted of a fixation cross presented in
white for 500 ms, a blank screen for 500 ms, a e@rior 200 ms, a post-prime pause for 50
ms and the presentation of a target word in wiuike for 1500 ms. The inter-trial interval was
set to vary randomly between 500 ms and 1500 msteTiere four types of trials: (1) trials
with the word LOKANTA as prime and a positive woad target, (2) trials with the word
LOKANTA and a negative target, (3) trials with therd FEVKANI and a positive target,
and (4) trials with the word FEVKANI and a negatiaeget. Each type of trials was presented
on a quarter of the trials. Participants first céegd eight practice trials (two of each of the
four types of trials) and then completed 120 trgdparated into three blocks of 40 trials, each

containing 10 of the four types of trials, presdnterandom order.

AMP (Experiment 3). In accordance with standard procedures (Payne,e2Q05),
the AMP consisted of 3 blocks of 30 trials in whigérticipants were presented with a prime
stimulus for 75ms, a blank screen for 125ms, afthiaese ideograph for 100ms, which was
then covered with a black-and-white pattern madie Three brands Empeya, Levida and

Witkap served as prime stimuli. Each trial, papaits indicated if they considered the
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Chinese ideograph more or less visually pleasant #verage by pressing either “I” or “E”,
respectively. Participants were asked to ignore ghme stimuli and respond only to the

Chinese ideographs.

Stimulus frequency memory measurement. At the end of the experiment,
participants were asked to indicate how many tithey had seen each of the two words or
the three brands during the first (ME) task. Pgréints could choose a number between 0 and

15 from a dropdown list for each stimulus. The omfethe questions was randomized.

Task engagement measurement. In Experiment 3, we assessed task engagement for
the ME phase by asking participants to rate ttesiels of boredom and attention in this task
with two 10-point rating scales (short version bé tDunlee Stress State Questionnaire;

Helton & Naswall, 2015).

Results

Data-preparation

IAT ME scores were calculated using the D2-algonifGreenwald, Nosek, & Banaiji,
2003), such that higher scores indicate a stroktfeeffect (i.e., a stronger preference for the
frequently-presented word over the infrequentlyspreed word). EPT ME scores
(Experiment 2) were created by (a) subtractingrttean latencies on trials with a positive
target and the frequent word prime from the metenkaes on trials with a negative target and
the frequent word prime, (b) subtracting the mesericies on trials with a positive target and
the infrequent word prime from the mean latenciestr@ls with a negative target and the
infrequent word prime, and (c) subtracting the secdlifference score from the first
difference score. EPT ME scores were calculatethemasis of EPT trials that remained after
exclusion of trials with an incorrect response ¥8)&nd trials with reaction times that were at

least 2.5 standard deviations removed from an iddal's mean for that type of trial (2.9%).
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Three AMP ME scores (Experiment 3) were calculdedach participant by subtracting the
proportion of “pleasant” responses on (a) trialshwhe brand presented 0 times as prime
from trials with the brand presented 12 times as\@r(0-12 ME score), (b) trials with the
brand presented O times as prime from trials with irand presented 2 times as prime (0-2
ME score), and (c) trials with the Brand preserig¢ines as prime from trials with the Brand
presented 12 times as prime (2-12 ME score). Thea@man-Brown corrected split-half
reliability wasr(748) = .86 (Experiment 1) and590) = .87 (Experiment 2) for the IAT ME

scoresy(597) = .43 for the EPT ME scores, arig54) = [.51-.61] for the AMP ME scores.

Explicit rating ME scores were calculated by suttirey participants’ score rating for
the infrequent word from their score rating for thequent word (Experiments 1 and 2). For
Experiment 3, three explicit rating ME scores weatculated by subtracting ratings for the
infrequent brands from ratings for the frequentndsa(0-12 ME score, 0-2 ME score, 2-12
ME scores). Explicit rating ME scores correlateghgicantly with IAT ME scoresr(747] =
.32,p < .001 [Experiment 1];[590] = .27,p < .001 [Experiment 2]), and AMP ME scores
(r[953] = .22 [0-12 ME scoresi[953] = .21 [0-2 ME scores}[953] = .21 [2-12 ME scores],
ps < .001 [Experiment 3]), but not EPT ME scomg597] = .05,p = .18 [Experiment 2]).

Stimulus frequency memory was coded as accurateddicipants who correctly
indicated that the frequent word was presented naften than the infrequent word
(Experiment 1: 392 participants, 523Experiment 2: 690 participants, 57.9%xperiment
3: 0-12 pair: 808 participants, 847 0-2 pair: 711 participants, 74.5%-12 pair: 719
participants, 75.3%). It was coded as reversegdaticipants who indicated that the frequent
word was presented less often than the infrequemtd WExperiment 1: 116 participants,
15.8%; Experiment 2: 176 participants, 14.8%ixperiment 3: 0-12 pair: 90 participants,
9.4%; 0-2 pair: 164 participants, 17.292-12 pair: 127 participants, 13.3%) and as

indiscriminate for participants who indicated thmith words had been presented equally
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often (Experiment 1: 241 participants, 32:2Experiment 2: 325 participants, 27.3%
Experiment 3: 0-12 pair: 57 participants,%;®-2 pair: 80 participants, 8.3%-12 pair: 109
participants, 11.4%). We also created an indexubfextive ME Experience by subtracting the
number of reported stimulus presentations for theequent word from the number of
reported stimulus presentations for the frequentdwén Experiment 1, participants with
accurate memory indicated smaller differences énrthmber of presentations for the 0-2 pair
(M = 2.33,9D = 1.48) than for the 1-3/ = 3.05,3D = 2.03), 1-6 i1 = 5.97,5D = 3.62), and
1-12 pair M = 9.21,SD = 4.17),ps < .014. In Experiment 2, participants with acteira
memory indicated smaller differences for the W< 3.21,SD = 3.00) than for the 1-12 pair
(M = 8.09,3D = 4.25),1(688) = 16.82p < .001. In Experiment 3, participants with accerat
memory indicated smaller differences for the 0-2 (d = 4.17,SD = 2.62) than for the 2-12
(M =6.78,9D = 3.37) or 0-12 pail] = 8.83,SD = 4.22),ps < .001.
Implicit Evaluation

IAT. In Experiment 1, IAT ME scores were significantiglher than zero, indicating a
ME effect on IAT performance = 0.07,SD = 0.48),t(748) = 4.14p < .001,d, = 0.15, 95%
confidence interval (Cl) = [0.04, 0.11], BE 190.51. We performed an ANOVA on IAT ME
scores that included Memory (accurate, indiscrit@neeversed), IAT Block Order (positive
words and frequent word categorized with the saayeitk the first block, positive words and
infrequent word categorized with the same key ia finst block), Task Order (implicit
evaluation task first, explicit evaluation tasksf); and Stimulus Pair (0-2, 1-3, 1-6, 1-12) as
between-subjects factotdhis revealed only a main effect of IAT Block Orde(1, 701) =

5.21,p = .032, but not any other main or interaction &feFs < 3.11,ps > .078& Planned

! For all experiments, we also performed ANOVAsttilid not include the Memory factor. These analyses
revealed the same significant effects.

2 Because the main aim of our experiments was tatifyavidence for the presence or absence of fatteih
any of the different memory and ME condition groipad our experiment was specifically designedtffis)
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one-samplé-tests indicated that participants with accuratenory significantly preferred the
frequent word M = 0.10,SD = 0.48),t(391) = 4.21p < .001,d; = 0.21, 95% CI = [0.05,
0.15], BR = 303.78. We did not observe a ME effect for pgtats with indiscriminate or
reversed memoryts < 1.49ps > .13,d,s < 0.10, Bgs > 4.62. The ME effect for participants
with accurate memory was significant only for th€ @air M = 0.16,3D = 0.44),t(77) =
3.25,p = .001,d, = 0.37, 95% CI = [0.06, 0.26], BE 15.12, and the 1-12 paM(= 0.13,3D

= 0.50),t(130) = 2.91p = .004,d, = 0.25, 95% CI = [0.04, 0.21], BE 5.44, but not the 1-3
pair M = 0.13,9D = 0.50),t(72) = 1.95,p = .055,d, = 0.23, 95% CI = [0.00, 0.22], BE
1.33, or the 1-6 paiM = 0.02,SD = 0.46),t(109) = 0.46p = .64,d, = 0.04, 95% CI = [-0.07,
0.11], B = 8.52. A summary of thietest results is provided in Table 1.

In Experiment 2, IAT ME scores also indicated a Bftect on IAT performanceM =
0.09,SD = 0.49),t(591) = 4.41p < .001,d, = 0.18, 95% CI = [0.05, 0.13], BE 623.02. An
ANOVA on IAT ME scores with Memory, IAT Block Ordeand Stimulus Pair as factors
revealed a significant main effect of IAT Block @rdF(1, 585) = 13.46p < .001, but no
other main or interaction effectss < 2.09ps > .12. We observed a significant ME effect for
participants with accurate memoryl & 0.12,SD = 0.45),t(324) = 4.62p < .001,d, = 0.26,
95% CI =[0.07, 0.16], Bf= 1754.95, but not for participants with indiscnrate or reversed
memory,ts < 1.82,ps > .072,d,;s < 0.13, Blgs > 2.50 (Table 2). Participants with accurate
memory exhibited a significant ME effect for the2@air M = 0.17,SD = 0.43),t(122) =

4.45,p < .001,d, = 0.40, 95% CI = [0.10, 0.25], BE 813.57, and the 1-12 paivi(= 0.08,

we report separatetests for these different groups despite the tlaat the ANOVA did not reveal significant
effects of Memory or Stimulus Pair. Bonferroni-amtion sets the significance cut-off@t .017 for the-tests
examining the effects in the three memory grougbaip = .013 for the-tests examining the effects in the four
ME condition groups. Multiple comparisons are nprablem for the Bayes Factors (see Dienes, 2016).
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SD = 0.46),t(201) = 2.48p = .014,d, = 0.17, 95% CI = [0.02, 0.14], but the evidencetfe

latter effect was only anecdotal, BF1.54°

EPT. Overall, EPT ME scores in Experiment 2 did notaetifsignificantly from zero
(M = -1.02,SD = 120.87)#(598) = -0.21p = .84,d, = 0.01, 95% CI = [-10.72, 8.67], BE
21.30.An ANOVA on EPT ME scores that included Memory, K&rder and Stimulus Pair
as factors revealed a significant main effect ofniMey, F(2, 593) = 3.98p = .019. We
observed a contrast ME effect for participants witiscriminate memoryM = -34.09,SD =
162.43),t(137) = -2.47p = .015,d, = -0.21, 95% CI = [-61.43, -6.75], but evidence ftiois
effect was only anecdotal, BE 1.75. We did not observe significant ME effects f
participants with accurate or reversed memsys 1.84,ps > .068,ds < 0.11, Bgs > 3.26,
or for participants with accurate memory for anytleé stimulus pairds < 1.58ps > .11,d;s
< 0.12, BRgs > 3.68 (Table 2). Additional between-subjdetissts indicated that standardized
IAT ME scores were significantly larger than stamliteed EPT ME scores for Experiment 2
participants with accurate memory for the 0-2 p#&#94) = 3.00p = .001, Bl = 18.04, but
not the 1-12 pait(392) = 0.49p = .31, B = 5.84.

AMP. AMP ME scores in Experiment 3 were significantigtrer than zero, indicating
a ME effect on AMP performanc®1(= 1.02%,SD = 18.33%)(2867) = 2.97p = .003,d; =
0.06, 95% confidence interval (Cl) = [0.34%, 1.698f;, = 11.16. An ANOVA on AMP ME
scores that included Stimulus Pair (0-12, 0-2, P-4 within-subject factor and Memory
(accurate, indiscriminate, reversed) and Task Ofoheplicit evaluation task first, explicit
evaluation task first) as between-subjects faatevealed only a main effect of Task Order,
v*(1) = 4.22,p = .040, indicating bigger ME effects when partaips started with the AMP,
but not any other main or interaction effegfs < 6.99,ps > .13. Planned follow-up-tests

indicated that participants with accurate memogypisicantly preferred the frequent worlil

% Note that the effect was significant at the Bomfei-correctecb-value for two comparisons gf= .025.
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= 1.29%,3D = 17.81%)}#(2237) = 3.43p < .001,d, = 0.07, 95% CI = [0.55%, 2.03%], BE
52.57. We did not observe a ME effect for partioigawith indiscriminate or reversed
memory,ts < 0.45,ps > .65,d,s < 0.03, Bls > 2.98. The ME effect for participants with
accurate memory was significant for the 0-12 pislir51.79%,3D = 18.96%)t(807) = 2.68,

p =.008,d, = 0.09, 95% CI = [0.48%, 3.10%], BE 8.10, and the 0-2 paiM(= 1.31%,3D =
17.12%)1(710) = 2.04p = .042,d, = 0.08, 95% CI = [0.48%, 2.57%], BE 1.99, but not the
2-12 pair W = 0.72%,SD = 17.14%)t(718) = 1.12p = .26,d, = 0.04, 95% CI = [-0.54%,
1.97%], Bl = 2.22 (Table 3).

In-line with our pre-registered data analysis plae, performed additional analyses
excluding participants who reported low task engag@ in the ME task (meastore < 3;
overall mean = 4.6&D = 2.09). In these analyses, the same effects signéficant as in the
other analyses with the exception that we now oleska significant interaction effect of Task
Order and Memory?(2) = 10.63p = .005, indicating a Memory main effect for pagants
who started with the explicit rating tasi(2) = 9.18,p = .010, but not for participants who
started with the AMP#(2) = 4.33p = .117

Compound analysis. The performed ANOVA's on implicit evaluation scoreisl not
provide clear evidence for a moderation of ME dfelsy Memory or Stimulus Pair. To
explore whether this might be due to a lack ofistiadl power in these analyses, we decided
to perform additional ANOVA's on standardized IARRAMP ME scores (but not EPT ME
scores) for participants in all experiments. Thasalyses also allowed us to compare ME
effects on IAT and AMP scores.

First, an ANOVA that included Memory and Impliciv&uation Task revealed a main
effect of TaskF(1, 4203) = 6.07p = .014, indicating stronger effects on IAT scottesn on

AMP scores. More importantly, we also observed annedfect of Memory,F(2, 4203) =

* We also performed pre-registered exploratory aalith different procedures for coding memoryueacy.
These analyses generally produced similar redulsport of these analyses can be found on the @S#page.
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3.99,p = .019. There was a significant ME effect for papants with accurate memorlyl(=
0.11,SD = 0.97),t(2954) = 6.02p < .001,d, = 0.11, 95% CI = [0.07, 0.14], BE10.000, or
with indiscriminate memoryM = 0.08,SD = 1.06),t(676) = 2.06p = .039,d, = 0.08, 95% CI

= [0.004, 0.165], BF= 2.14, but not for participants with reversed neynM = 0.01,D =
1.07),t(576) = 0.18,p = .86,d, = 0.01, 95% CI| = [-0.08, 0.10], BE 5.44. Note that the
evidence for a ME effect for participants with iscliminate memory was only anecdotal.
However, there is substantial evidence for the rdxsef a difference in effect sizes between
participants with accurate and indiscriminate mgmBFR, = 5.34.

Second, we performed an ANOVA for participants vatiturate memory that included
Implicit Evaluation Task (AMP, IAT) as well as 2i@ulus Pair variables: (1) Infrequent
Stimulus Presentation (whether the infrequent dtisiuvas presented or not) and (2)
Difference in Number of Presentations for the Feaquand Infrequent Stimulus (range 2-10).
This revealed a main effect of Evaluation TaBKl, 2950) = 17.35p < .001, as well as a
main effect of Infrequent Stimulus Presentatib(, 2951) = 4.01p = .045. The ME effect
was stronger when the infrequent stimulus was mesgnted N = 0.14,SD = 0.98) than
when it was presented(= 0.04,SD = 0.96). Notably, however, ME effects were sigrafit
for both types of stimulus pairgs < .001, Bis > 79.

Explicit Evaluation

Experiments 1 and 2. Overall, explicit rating ME scores were significignhigher
than zero, indicating a ME effect on explicit rgsnM = 0.13,SD = 2.01),t(1939) = 2.93p =
.003,d, = 0.07, 95% CI = [0.04, 0.22], BE 11.82. An ANOVA on explicit rating ME scores
that included Memory, Task Order and Stimulus Rairfactors did not reveal any main or
interaction effectsFs < 1.71,ps >.16. The ME effect was significant for participsuwith
accurate memoryM = 0.19,5D = 1.99),t(1081) = 3.12p = .002,d, = 0.09, 95% CI = [0.07,

0.31], BR = 25.44, and non-significant for participants withversed or indiscriminate
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memory,ts < 1.34ps >.18,d;s < 0.06, Bgs > 1.52. We observed a significant ME effect for
participants with accurate memory for the 0-2 ir= 0.38,SD = 2.03),t(373) = 3.63p <
.001,d, = 0.19, 95% CI =[0.17, 0.59], BE 146.28, but not for any of the other paisg<
1.06,ps > .29,d,s < 0.13, Bhs > 4.52 (Table 1).

Experiment 3. Explicit rating ME scores revealed a ME effedt € 0.09,3D = 1.84),
t(2867) = 2.73p = .006,d, = 0.05, 95% confidence interval (Cl) = [0.03, J,1BF, = 5.66.
An ANOVA on explicit rating ME scores that includétkemory, Task Order and Stimulus Pair
as factors did not reveal any main or interactifiects, y°s < 5.67,ps >.059. The ME effect
was significant for participants with accurate meynd = 0.13,SD = 1.85),t(2237) = 3.28,

p =.001,d, = 0.07, 95% CI = [0.05, 0.20], BE 31.77, and non-significant for participants
with reversed or indiscriminate memoty< -0.03,ps >.51,d,5 < 0.00, BRs > 4.41. The ME
effect for participants with accurate memory wamgicant for the 0-12 stimulus paiM(=
0.15,SD = 1.84),t(807) = 2.35p = .019,d, = 0.08, 95% CI = [0.02, 0.28], BE 8.10, and
the 0-2 stimulus pairM = 0.19,D = 1.83),t(710) = 2.83p = .005,d;, = 0.11, 95% CI =
[0.06, 0.33], B = 12.43, but not for the 2-12 stimulus paf € 0.04,SD = 1.88),t(718) =

0.52,p = .61,d, = 0.02, 95% Cl = [-0.10, 0.17], BE 4.43.

Compound analysis on implicit and explicit evaluation

An ANOVA on standardized implicit and explicit euation ME scores (excluding
EPT scores) that included Memory, Task Order, laiplEvaluation Task, and Type of
Evaluation Task (implicit/explicit) revealed a sifitant main effect of Memoryy*(2) = 6.67,
p = .036, and a main effect of Type of Evaluatiorskiag?(1) = 4.41,p = .036, indicating

stronger ME effects on implicit than explicit evafion tasks.

®>We also performed statistical mediation analyses indicated that the ME effect on implicit evalaa task
performance was not mediated by changes in expétitgs. In contrast, we did observe full mediataf the
ME effect on explicit ratings by changes in IAT sg®in Experiment 1 and 2 but this pattern didrapticate for
AMP scores in Experiment 3.
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Discussion
In three experiments, we examined ME effects onlionpstimulus evaluations.
Results showed that the frequent and infrequenseptation of non-existing words can
produce significant changes in implicit evaluatiafishese words. The ME effect on implicit
evaluations, however, depended on a number of @yyrmbnditions. First, it was dependent
on the task that was used to capture implicit estadus. We obtained strong evidence for a
ME effect on IAT scores (BB > 190) and AMP scores (BB 11) and substantial evidence
that ME does NOT influence EPT scores {Bf21). Second, we obtained evidence that the
ME effect depends on participants’ memory of the &dperience. We observed a robust ME
effect on IAT and AMP scores only when participamasl accurate memory of which stimulus
had been presented more often in the ME task. Tburdresults indicate that the ME effect
depends on the number of stimulus presentationat iBh we only observed a robust ME
effect on IAT or AMP scores when the frequent wavas presented two or twelve times and
the infrequent word was never presented (i.e.ther 0-2/0-12 stimulus pairs). When the
infrequent word was presented, ME effects were lemalerall and significant effects were
only found when the infrequent word was presentely once and the frequent word was

presented more than six times (i.e., for the 1di2 lput not the 1-3, 1-6, or 2-12 pairs).

ME influencesimplicit evaluation

The presence of a ME effect on implicit stimulusaleations is important for a
number of reasons. First, due to the generalithefME effect, the widespread application of
ME procedures for changing stimulus evaluation, #nedrelevance of implicit evaluation for
behavior, this finding may have practical impor&@an8econd, it also has important theoretical
implications. More specifically, it contrasts wigm important assumption of the processing
fluency/attribution account of ME effects that theeffects depend on the explicit

measurement of evaluation. In Experiments 1 andB,influenced IAT scores independent
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of whether the IAT was performed before or aftertipgpants provided their explicit liking
ratings. In Experiment 2, ME influenced IAT scoex®n though the IAT always preceded the
explicit rating task. In other words, participarsisowed evidence of a ME effect on IAT
scores without first actively reporting on the diyalbf their explicit evaluations. These
findings accord with the assumption of other theoca¢ accounts that ME leads to an
immediate change in stimulus liking even when pgréints do not have the task to rate their
liking of the crucial stimuli (e.g., the hedoniciincy account, propositional accountSjur
results also show that ME can influence implicidlerations despite the fact that stimuli were
exposed many times during the IAT, EPT, and AMRepduresTo further explore this issue,
we performed additional analyses which showed (haeffects on explicit evaluations were
observed even for participants who first complet@glicit evaluation tasks and (2) ME
effects were observed on AMP scores in Experimenteéh when excluding the first block of
AMP trials. This resilience to re-exposure accosity the idea that propositional knowledge
of stimulus frequencies during the ME phase dridég effects rather than fluency
experiences that result from repeated exposuretfendfore should not survive the following
exposures).

Our results also suggested that ME effects werengér on implicit evaluations
(except for the EPT effects) than on explicit easilbns. In accordance, we found evidence
for a full mediation of ME effects on explicit ragj scores by effects on IAT scores At first
glance, these results are in-line with previousotizeng that ME effects are the result of
implicit processes (e.g., in the sense of unawamd)that such evaluations can be more easily
probed with implicit evaluation measures (Kawaka2®12). However, this does not fit with
findings indicating an important role for memory &timulus frequencies in ME effects. An
alternative explanation is that explicit evaluatmeasures emphasize validation which might

lead some participants to refrain from using tlegfrency of stimulus presentations as a basis
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for evaluation. For instance, participants whoretfnat there is a difference in the number of
stimulus frequencies might easily infer liking dretbasis of this regularity. However, when
asked to explicitly report their liking they migtefrain from using this information because
they do not consider it a good enough reason fangimg liking. As we discuss below, this

idea also accords with our findings regarding thedenating role of the number of stimulus
exposures on ME effects on implicit and expliciakesation. Note, however, that the overall
difference in effect sizes between effects on imphnd explicit evaluations was very small

and evidence for this difference in effect sizes waly anecdotal.

Moderators of ME effects on implicit (and explicit) evaluation

The observation that a ME effect on implicit evéilolas was observed only under
certain conditions also raises many interestingess First, the dissociation between ME
effects on the EPT versus AMP and IAT could be wuthe fact that effects on the EPT tend
to be smaller and more unreliable than those on dAd AMP De¢ Houwer et al., 2009;
Wittenbrink, 2007)® Hence, the EPT might simply have failed to captomelicit evaluations.
In-line with this idea, correlational analyses raeel only a non-significant correlation
between EPT scores and explicit rating scores. fliming is noteworthy because especially
for novel stimuli such as unfamiliar non-existingnds stronger correlations between implicit
and explicit evaluations are typically observed ¢Blq 2005). Another possibility is that EPT
procedures hamper the observation of ME effectgiSpally. In accordance, it has been
observed that although other evaluative learningeguiures that include novel stimuli can
lead to reliable EPT effects (e.g., approach-aleadning: Van Dessel, De Houwer, Gast, &

Smith, 2015), ME instructions do not (see Van Desseal., 2017 for a discussion). One

® To further investigate ME effects on EPT scores, also performed analyses with item-based lineaedi
effects models (Bates, Machler, Bolker, & Walked]12). This approach allowed us to investigate pigdnts’

raw reaction times (RTs) rather than an index eirtperformance as combined in one (unreliable) B/

score and to control for possible effects of cotbrkancing factors such as the target words orerimrds that
were used. Importantly, however, the linear mix&dots regression analyses supported the conclusfidhe

main analyses that EPT performance was not infiegthy ME.
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potential explanation might be that evaluative pngreffects result from semantic relatedness
between target and prime stimuli rather than ewal@aongruency (see Werner, Von Ramin,
Spruyt & Rothermund, 2018)/Vhereas other evaluative learning procedures madjbtv
novel stimuli to become semantically related to BRBMets (e.g., a novel stimulus that is
repeatedly avoided might become related to targetisvsuch as ‘Loss’ or ‘Lonely’ which
might allow for an evaluative priming effect), thmaght not be the case for ME (e.qg., because
presentation frequency does not readily relateny @& the EPT targets). Though further
research is needed to test such explanations,ciea that the current results highlight the
importance of using multiple implicit measures dfitades to avoid equating implicit
evaluations with any one measurement procedure.

Another important finding of our studies is that NdEoduced robust effects only for
participants with accurate memory. This result isodds with the proposal by Bornstein
(1989) that memory of stimulus presentations ismaportantinhibitor of ME effects and
reduces the size of ME effects. Rather, these teesrd in line with those of earlier studies
showing that the ME effect necessarily involenscious awareness of (1) the stimulus
presentationsBrooks & Watkins, 1989; de Zilva, Vu, Newell, & Pearson, 2013; Newell &
Shanks, 2007Szpunar, Schellenberg, & Pliner, 2004) and (2) the frequency of ocene of
the stimuli (Stafford & Grimes, 2012). Our resudtstend these findings by showing that
recognition memory also moderates ME effects onlioitevaluations. This contrasts with
the assumption that ME effects observed on impksaluation measures more strongly
reflect fluency-based processes that do not demenaonscious knowledge of stimulus
frequencies (e.g., Kawakami, 2012). Moreover, tesusitrongly resemble findings that
contingency awareness is a potent moderator of B approach-avoidance effects on
implicit and explicit evaluation (see Hofmann, Dewver, Perugini, Baeyens, & Crombez,

2010; Van Dessel, De Houwer, & Gast, 2016).
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One notable exception is that we did not observersed ME effects for participants
with reversed memory, whereas reversed effects bleserved in EC and approach-avoidance
research (e.g., Van Dessel et al., 2016). Though dbuld be due to a lack of power to
observe (typically smaller) reversed effects in studies, it could also indicate that ME
effects have different characteristics compare@@ and approach-avoidance effects (e.g.,
with regard to automaticity features). Indeed, msults do not provide definitive evidence
that ME effects are non-automatic (e.g., in thessasf controlled or conscious). For instance,
we measured participants’ memory of which of twinsti occurs most often with a single
guestion that followed the ME task and evaluatiasks. It is possible that a third variable
determines both ME effects and participants’ anstwethis question such that more robust
ME effects are observed when participants have rateumemory. For instance, fluency
experiences or familiarity feelings might not ordcilitate stimulus liking but also a higher
frequency response in the memory test. Henceatt lsast possible that participants exhibited
ME effects and accurate memory yet were unawarthefumber of presentations during
evaluation. Another possibility is that participantith accurate memory were more attentive
or engaged in the experiment and this moderateth DOE effects and memory test
performance. In contrast with this attention exptéon, however, Experiment 3 found a
moderation of AMP ME effects by memory even fortiggrants who reported high ME task
engagement. In addition, Wang and Chang (2004)d¢bat participants preferred a stimulus
they were not familiar with - but that they mistakeclassified as being familiar - over a
stimulus that they had been exposed to before -tlmatt they mistakenly classified as
unfamiliar. Thus, the judged old/new status ofieglus was more important to determine the
liking of a stimulus than the actual previous expedo the stimulus. This result suggests that
memory is an importardgausal factor for the ME effect, rather than merely beoogrelated

with it. The current results thus add to the curodpevidence that memory of the stimuli
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and the stimulus presentations is an importantgordition, rather than a limiting factor, for
the ME effect (see also Montoya et al., 2017).

Interestingly, our results provided (anecdotaldewce for a ME effect for participants
with indiscriminate memory and substantial evidefuzethe absence of a difference in effect
sizes between participants with accurate and indigtate memory. Though this might
indicate that a proportion of the ME effect is mgpendent on frequency memory, it could
also reflect a ME effect for (1) participants where able to retrieve frequency memory
during the evaluation task but not the memory @s{) participants who misinterpreted the
memory task.

Finally, our results also revealed another impdrteoundary condition of ME effects,
that is, the number of stimulus exposures. ME &ffegere generally bigger when the
infrequent stimulus was never presented. Moredweerthe 0-2 pair we consistently found a
robust ME effect implicit and explicit evaluatiobut not for pairs with larger differences in
the number of stimulus presentations (except foglatively smaller ME effect for the 0-12
and 1-12 pairs). This downturn in the frequencyeétfficurve has been observed in other ME
studies as wellHarrison, 1977; Zajonc, Shaver, Tavris, & van Kreveld, 1972; see Montoya et
al., 2017 for a review). One popular explanatiortha$ observation is that participants may
engage in a correction process and consciouslhseetheir initial evaluation when they
become more strongly aware of the differences ocuwenceqGilbert, 1989; Trope, 1986).
In-line with this idea, we obtained initial evidenthat the negative impact of exposure
frequency on ME effects depends on the task thatsed to measure evaluatiomdore
specifically, we found robust evidence for ME effeon implicit evaluations not only for the
0-2 pair but also for the 1-6, 1-12, and 0-12 plaircontrast, we only found strong evidence
for an effect on explicit evaluations for the 0-2irp One possible explanation for this

dissociation is thabor the 0-2 pair participants have less motivatimeontrol against changes



MERE EXPOSURE 26

in liking because the frequent stimulus is onlyserged on two occasions (which might, for
instance, prevent boredom due to overexposure; see Van den Bergh & Vrana, 1998The
current results thus suggest that implicit evabratneasures can be an important addition to
explicit evaluation measures in the context of MEeas in that they might sometimes
capture ME effects that are not registered withliexpevaluation measures (e.g., due to
controlled correction processes related to oversxym see Kawakami et al., 2010 for
corroborative evidence). This accords with recesmtlence that certain learning procedures
such as approach-avoidance training sometimesemék implicit but not explicit evaluation
when participants do not consider the learned eeula good basis for their evaluation (Van

Dessel, De Houwer, Gast, Smith, & De Schryver, 2016

Limitations

An important limitation of our studies is that thdg not provide clarity about the
reasons why ME effects on implicit evaluations wierftuenced by certain moderators such
as the number of stimulus presentations or theraatti the implicit evaluation task. Our
study was originally set up with a propositionat@mt of ME effects in mind, for which we
found initial support in a study that revealed etifeof ME instructions on implicit evaluations
(Van Dessel et al., 2017). It is noteworthy tha turrent results seem to mirror those of the
ME instruction study. In that study, effects of MiStructions were observed only on implicit
evaluations measured with an IAT and AMP and noh\anh EPT. Moreover, ME instructions
influenced evaluations only when participants cazddrectly report which of the two words
would occur most often and ME instruction effectsrevbigger on implicit than on explicit
evaluation measures. These similarities might lbeved as indirect support for the idea that
ME effects (in part) depend on similar (proposiimmechanisms as ME instruction effects.

On the other hand, the observed similarities batwd& and ME instruction effects could
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also arise because the specific moderators infRiéme (distinct) mechanisms underlying ME

and ME instruction effects to a similar extent.

Another important limitation is that we did not pethe relation between ME effects
on implicit evaluation and real-world behavior. $hequires further study especially given
recent evidence that changes in implicit evaluati@s measured with the 1AT) sometimes do
not mediate changes in other relevant behavior, (Eayscher et al., 201 but see: Friese et
al., 2009). Finally, it is important to note thdltthe observed ME effects were of small effect
size (alld;s < 0.41).0f course that was not unique to effects on implicit measures; our data
suggests that, if anything, effects are largerroplicit measures than on explicit measures.
Hence, though our experiments were well-powerdthtban overall ME effect, they had less
statistical power to find robust evidence for ef$eof the different between-subjects factors

and their interactions.

The current results thus provide many clues fourutresearch that might look into
ME (and ME instruction) effects on (implicit) evalion and further test moderation by (1)
the number of presentation frequencies, (2) menasrg, (3) (implicit vs. explicit) evaluation
measurement tasks (e.g., in different domains)sé&lstudies will not only allow us to gain
more insight into the mental processes underlyirigy @ffects but also implicit (and explicit)
evaluation, memory, or human cognition in genefal instance, research examining why
ME does not influence EPT effects can help us wtded the cognitive underpinnings of
priming-related mental processes whereas researalissociative effects of the number of
presentation frequencies on implicit and expligidlaation might provide information about

the controllability of ME and the (automaticity gfjocesses underlying reactance responses.

Importantly, however, the present studies do allewvto already make at least two
important new conclusions with a high degree offidemce (1) ME procedures can influence

implicit evaluations as measured with an IAT and RNMind (2) this effect can occur even in
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the absence of explicit evaluation. This is impatriaformation that might shed new light on
the mental mechanisms underlying ME (vbhhas proven difficult so far; see Montoya et al.,
2017). Moreover, the fact that our data raise nragy questions is important because those
guestions are likely to stimulate new research théeefore hope that our studies will provide

the basis for many important future discoveries.
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