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The mere-exposure effect, in which repeated stimuli are liked more than novel stimuli, is a well-known

effect. However, little research has studied adult age differences in mere-exposure effects, despite possible

applications in helping older adults transition to new living environments. Here, we report four experiments

assessing mere-exposure to neutral-face stimuli in groups of older and younger adult participants tested

online. In each experiment, repeated face exposure did not increase liking within either age group; rather,

Bayesian evidence favored the null hypothesis of no effect. Older adults reported higher overall liking

ratings relative to younger adults, and both groups preferred younger faces, though this tendency was

stronger in the younger group. Further exploratory analysis considering factors such as gender or race of the

faces and participants did not reveal any consistent results for the mere-exposure effect. We discuss these

findings in relation to other recent studies reporting mixed evidence for mere-exposure effects.

Public Significance Statement

We sought to apply repetition-induced increase of liking (known as the “mere-exposure effect”) to ease

the transition of older adults into group living environments by exposing them to photos of staff and

fellow residents’ faces prior to moving to an extended-care facility. Surprisingly, we found no evidence

across four experiments that repeating faces increased participants’ liking of them, suggesting empirical

and applied limitations to the mere-exposure effect. These findings set the stage to further explore how

the mere-exposure effect may manifest in older adults in comparison to younger adults.
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Repetition effects are pervasive throughout psychology, including

neuroscience, perception, cognition, and social behavior. Repetition

of the same sounds results in habituation, seen in the brain as reduced

neural responsivity or repetition suppression (Buchsbaum et al.,

2015; Schacter & Buckner, 1998). Repeating information results

in the ability to remember and can make plausible statements seem

true (Fazio & Sherry, 2020; Hasher et al., 1977; Karpicke &

Bauernschmidt, 2011). Repeatedly meeting someone can even facili-

tate falling in love (see Aron et al., 1989). Indeed, repetition effects

occur in both intentional situations (as in learning; e.g., Gluck et al.,

2020) and in incidental or implicit situations (Reber, 2013), such as

sequence learning (Hebb, 1961; Turk-Browne et al., 2005), decision-

making (Stafford&Grimes, 2012), or knowledge of event occurrence

frequency (Zacks &Hasher, 2002). Repetition via practice can lead to

expertise across various domains (Ericsson et al., 1993; Macnamara

& Maitra, 2019).

Repetition can make stimuli seem more likable. From hearing

songs repeated to growing familiar with a particular painting or

person’s face, a large literature on the mere-exposure effect has

shown that repeating stimuli increases affection and facilitates

cognitive and perceptual processing (e.g., Abakoumkin, 2018;

Bornstein, 1989; Montoya et al., 2017; Smit et al., 2022; Zajonc,

1968). For instance, many studies have shown that repeated faces

are rated more positively (e.g., happier; Carr et al., 2017) than new
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faces. Moreover, liking increases as a function of the number of

exposures (or repetitions), at least up to some limit (de Zilva et al.,

2016; Zajonc, 1968).

We originally sought to apply the mere-exposure effect as an

intervention to improve the experiences of older individuals moving

to new environments. Specifically, we wondered whether repeatedly

exposing new residents of extended-care facilities to images of

caretakers and fellow residents might promote their adaptation to the

new environment and possibly improve their health by mitigating

the challenges associated with moving (Brandburg, 2007; Kahn,

1999) and by capitalizing on the beneficial effects of positive mood

(Ong et al., 2011). In this context, the mere-exposure effect could be

a useful tool for efficiently integrating older adults into their new

environments.

We anticipated that older adults would show a mere-exposure

effect on the assumption that these effects can be implicit or rely

on fluency (e.g., Dywan & Jacoby, 1990), both of which have

been proposed as mechanisms underlying the effect (e.g.,

Bornstein & D’Agostino, 1992; Reber et al., 1998). Testing

both older and younger adults, we based the present procedures

on parameters successfully employed in previous work. We chose

faces of different ages, races, and genders with neutral emotional

expressions (Meskin et al., 2013). Across four experiments, we

varied the exposure duration and repetition count of these faces.

As mere-exposure effects have been reported with small-to-

medium effect sizes, we carefully ensured that we had sufficient

statistical power in each experimental group. This resulted in a

well-powered study using a variety of experiment parameters

previously shown to successfully induce a mere-exposure effect.

We assumed that younger adults would exhibit a mere-exposure

effect (with faces seen more often rated more favorably). We also

expected older adults to show a mere-exposure effect—and larger

than that seen in the younger adults because the increase in

fluency with repetition is a particularly strong cue for older

participants (Dywan & Jacoby, 1990).

Method

Transparency and Openness

This study, the hypotheses, and analyses were not preregistered.

We report all deidentified data, measures, manipulations, and ex-

clusions along with code to replicate the analysis in the associated

Open Science Framework (OSF) page (https://doi.org/10.17605/

OSF.IO/Q7WMJ). This study and their data have not been reported

elsewhere.

Participants

Power analysis was performed using G*Power 3 (Faul et al.,

2007). To detect a small-to-mediummain effect of repetition in each

age group ( f = .20, η2p = .04), or a small-to-medium group-by-

repetition interaction in the full sample ( f = .14, η2p = .02), we used

at least 44 participants per age group for 90% power.

Participants were recruited online via prolific.co (Palan & Schitter,

2018) and directed to an experiment created with PsychoPy3

hosted on pavlovia.org (Peirce et al., 2019). Prolific’s background

questionnaire information assured that no participants reported a

history of head injury resulting in loss of consciousness, ongoing

mental health conditions, or diagnosis of mild cognitive impairment

or dementia; all indicatedU.K., U.S., or Canadian nationality.We did

not collect information about participants’ racial or ethnic back-

grounds. We recruited 50 older and 50 younger adults for each of the

four experiments but excluded several because of missing data files

or problems following instructions (e.g., not responding quickly

enough on any trial); final sample sizes, E1: 92, E2: 95, E3: 96,

and E4: 96 (Table 1).

Stimuli

We selected 48 neutral faces from Minear and Park (2004)

database, balancing self-reported gender and age: 24 younger adults

(18–35 years old; half women, half men) and 24 older adults (60–80

years old; half women, half men). Of these, 36 self-identified as

White, seven as Black, and five as another race. The same 48 images

were used in Experiments 1–3, but a new set was sampled from the

same database for Experiment 4 (35 White, 8 Black, 5 other).

Twenty-four images appeared during the exposure phase and all

48 images appeared during the rating phase.

Procedure

Each experiment started with an exposure phase. Participants

viewed 24 faces individually and judgedwhether each was female or

male via key press (F or M, respectively) as a cover task to maintain

attention and assure identity processing without drawing attention to
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Table 1

Participant Demographics in Each Experiment

Age group

Experiment 1 Experiment 2 Experiment 3 Experiment 4

Older Younger Older Younger Older Younger Older Younger

N 44 48 45 50 47 49 46 50
nfemale 21 20 28 21 21 26 24 20

nmale 23 28 17 28 26 23 22 30

nU.K. 43 27 35 39 34 37 30 35
nU.S. 1 9 10 10 12 10 15 1
nCanada 0 12 0 1 1 2 1 14

Mage 69.80 26.33 69.67 24.90 69.06 25.98 68.98 26.68

SDage 4.38 4.44 4.65 4.67 3.27 4.94 3.99 5.17
Age range 65–83 18–35 65–85 18–35 65–77 18–35 65–80 18–35
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specific features related to liking. On each trial, a fixation cross

appeared for 400 ms followed by a face for 100 ms (Experiment 1),

500 ms (Experiment 2), or 1,000 ms (Experiments 3 and 4). To give

time to respond, a blank screen followed until 1,200ms elapsed from

the onset of the face (e.g., 1,100 ms in Experiment 1). Images in

Experiments 1–3 repeated 3, 5, or 7 times (eight images per

repetition frequency), and either 1 or 3 times in Experiment 4 to

shorten the task (and all for 1,000 ms). The next trial began

immediately after the response window. Faces appeared in a pseu-

dorandom order for each participant, constrained such that a face

could not immediately repeat. Following the exposure phase,

participants completed an online version of the Morningness Even-

ingness Questionnaire (Horne & Östberg, 1976), inserting approxi-

mately 5–10 min between the exposure and rating phases.

During the rating phase, participants viewed all 48 images (half

seen during exposure, half new; counterbalanced between partici-

pants via six random-assignment lists) individually in random order

and were asked to rate “How much would you like this person?”

from 1 (not at all) to 5 (quite a bit) using the number keys on their

keyboard. Participants had 4,000 ms to provide each rating with a

500-ms interstimulus interval.

Analysis

Average liking ratings were analyzed via mixed-model analysis

of variance using the ez package for R (Lawrence, 2016). To

quantify the weight of evidence for or against the effects of interest,

we also computed Bayes factors using Jeffreys–Zellner–Siow

default priors (Rouder et al., 2012) with a prior r scale factor of

0.5, implemented in the BayesFactor package (Morey & Rouder,

2018). Unlike frequentist statistics, Bayesian analysis quantifies the

relative evidence between competing hypotheses, with BF10 refer-

ring to a Bayes factor favoring a particular effect or interaction

against a null. To ease interpretation, we also report BF01, which is

simply the inverse of BF10 and indexes evidence for the null

hypothesis against the alternate. Bayes factors are interpretable

without cutoffs, but we follow popular conventions (Jeffreys,

1961) where BF10 > 3 is the threshold for substantial evidence

toward a hypothesis, whereas BF10= 1–3 is only anecdotal evidence

(though still leaning toward the alternate hypothesis), conversely

BF10 < 1/3 is the threshold for substantial evidence toward the null

hypothesis.

Results

Average liking ratings are presented in Figure 1. The main effect

of repetition did not reach statistical significance in any of the four

experiments (Table 2). Moreover, there was substantial evidence

(BF01> 16.41) against a main effect of repetition on liking ratings in

each experiment. Older adults had higher overall liking ratings than

younger adults, though the age group’s main effect was significant

in only Experiments 2–4. Finally, there was no evidence of an age

group by repetition interaction with Bayes factors favoring the null

(BF01 > 2.17).

Separate analyses of the data from older and younger adults

confirmed the absence of a repetition effect in both groups with BF01
values of 6.04, 11.32, 22.98, and 9.70 for older adults and 11.98,

21.82, 1.76, and 10.69 for younger adults in Experiments 1–4,

respectively.

Exploratory Analyses

We conducted a series of exploratory analyses to better under-

stand why the mere-exposure effect did not replicate. We first

combined the data from Experiments 1–3 and included presentation

time (100, 500, and 1,000 ms) during the exposure phase as a

between-subjects factor. For the liking score, older adults gave

higher ratings than younger adults, F(1, 277)= 14.71, p< .001, η2p =
.05, BF10 = 128. The interaction between age and number of

repetitions was not significant and the Bayes factor supported the

null hypothesis over the alternative, F(3, 831)= 2.64, p= .058, η2p =
.01, BF01 = 5.96. No other main effects or interactions approached

significance, Fs < 1.23, ps > .28, η2p = .01, BF01 > 6.00.

We then conducted several other exploratory analyses that we

describe briefly below (see OSF repository for details). First, several

participants had low accuracy on the gender-discrimination cover

task during the exposure phase, suggesting that they did not attend to

the faces or sufficiently engage with the experiment. Excluding

participants who failed to correctly identify the targets’ gender on

15% or more trials did not change the pattern of results for liking

(Fs < 1.94, ps > .12, η2p < .003).

Second, we considered participants’ responses to the Morning-

ness Eveningness Questionnaire and their time of participation.

Consistent with Horne and Östberg (1976), we categorized parti-

cipants scoring 41 or lower to have an evening preference and those

scoring 59 or greater to have a morning preference; those in between

were deemed to have no strong preference. We then used the local

time at which the experiment was accessed online to determine who

participated during their preference-matched time of day. Experi-

ment 2 exhibited a significant interaction between time-preference

group and repetitions, F(6, 267) = 2.23, p = .04, η2p = .007, and

Experiment 4 exhibited a three-way interaction between age group,

time-preference group, and repetition, F(4, 180) = 3.68, p = .007,

η2p = .007. Other possible mere-exposure effects with time-of-day

preference did not reach significance (Fs < 1.17, ps > .32, η2p <
.003). Follow-up analysis of Experiments 2 and 4 that repeated the

main analysis separately for each time-preference group only re-

sulted in a single significant mere-exposure effect in Experiment 4

among participants who did not participate at their preferred time.

However, this age by repetition interaction effect in the group tested

at nonpreferred times, F(2, 26) = 3.41, p < .048, η2p = .07, only

included two older adults. No other effects reached significance

(Fs < 2.07, ps > .13, η2p < .002).

Finally, we explored the target faces in more detail. Rather than

average the stimuli and aggregate responses, we fit an ordinal

regression model to the trial-level liking ratings separately for

each experiment (Bürkner & Vuorre, 2019) via the brms package

(Bürkner, 2017, 2018) with target gender (Male/Female), race

(Black/White/other), age (Younger/Older), number of repetitions,

and participant age group as fixed effects, including interactions

between the age group of the face and age group of the participant

and between the age group of the participant and number of

repetitions. The model also contained a random intercept and effect

of the number of repetitions for participants, and a random item
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effect (i.e., for the particular image presented on a given trial). To

ease interpretation, we report 95% credibility intervals (95% CI) for

regression coefficients. These are similar to frequentist confidence

intervals but have a more straightforward interpretation of the true

parameter having a 95% probability to lie within the interval.

In every experiment, the regression coefficient 95% CIs include

zero for the repetition main effects and the interactions between

repetition and participant age, therefore providing evidence for the

null hypothesis as in the main analyses.

Only a single effect relating to participant age was consistently

observed across the four experiments: an interaction between par-

ticipant age and face age, E1: β = 0.07, 95% CI [0.02, 0.13]; E2: β =
0.10, 95% CI [0.05, 0.16]; E3: β = 0.13, 95% CI [0.08, 0.19]; and

E4: β = 0.06, 95% CI [0.01, 0.12].

Both groups rated younger faces more positively than older faces,

particularly for younger adults. This was evidence for a main effect

of face age in E1 (2.86 vs. 3.09, β = −0.27 95% CI [−0.44, −0.10]),

E2 (2.89 vs. 3.11, β = −0.19, 95% CI [−0.37, −0.03]), and E3 (2.77

vs. 3.05, β = −0.30, 95% CI [−0.49, −0.12]); the main effect only

trended toward a true effect in E4 (2.93 vs. 3.15, β = −0.17, 95%

CI [−0.39, 0.05]). Other stimulus-demographic effects were incon-

sistent (see Online Supplemental Materials).

Discussion

With the goal of ultimately developing an intervention to improve

the social and physical well-being of older adults moving into new

residences, we conducted four studies to establish that the mere-

exposure effect extends to older adults. We failed to find evidence

for a mere-exposure effect across all four experiments; however,

even among the younger adult participants intended to serve as

validating controls for the older adult participants. In fact, we found

strong Bayesian evidence supporting the null hypothesis of nomere-

exposure effect.

Despite following methods and procedures previously reported

for mere-exposure effects (e.g., Bornstein, 1989; Montoya et al.,

2017), we were unable to detect the existence of an effect. Indeed,

we invested considerable effort to create a task that should success-

fully reproduce the mere-exposure effect for later adaptation to an

older adult population. Specifically, we used emotionally neutral
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Figure 1

Average Liking Rating by Number of Repetitions During the Exposure Phase in

Experiments 1–4. Transparent Points Show Individuals and Error Bars Are Within-

Subject Standard Errors

Note. See the online article for the color version of this figure.
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faces, short exposure durations during encoding, a task judgment

that has been used before, and a brief delay between the end of the

exposure phase and the beginning of the rating phase. Using these

proven procedures, alongside some variations to further rule out

edge cases, we did not elicit a mere-exposure effect. However, we

replicate previous research demonstrating that younger faces are

more liked than older faces (Ebner, 2008), demonstrating that our

procedures can detect an experimental effect and our nonreplication

is unlikely due to an error in the task or an anomaly in the

participants.

In addition, we note that we had higher statistical power than

previous research considering age and the mere-exposure effect. Of

the four studies previously conducted, two compared age-matched

participants with or without an Alzheimer’s diagnosis (Willems

et al., 2002; Winograd et al., 1999) and two compared normally

aging older adults to young adults (Palumbo et al., 2021; Wiggs,

1993). Those studies had a range of sample sizes, from 10 (Willems

et al., 2002) to 27 (Palumbo et al., 2021) participants, versus the

nearly 100 in each of the experiments reported here. Our failure to

find a mere-exposure effect with older adults, despite having larger

samples, thereby represents the highest powered study within the

small set of published findings on age and the mere-exposure effect.

Considering the present and previous work together, further

research is needed using different stimuli, exposure protocols,

and rating procedures to assess whether older adults would exhibit

a mere-exposure effect and, if so, how its magnitude compares to

that seen in younger adults. For example, some studies include

nonface unfamiliar stimuli (nonwords, Palumbo et al., 2021; Japa-

nese ideograms, Wiggs, 1993), vary exposure cover task (identify-

ing specific facial features, Winograd et al., 1999; passive viewing,

Wiggs, 1993), or even ask participants to repeatedly rate faces

during exposure (Palumbo et al., 2021). A specific combination of

these procedures may be important for the mere-exposure effect in

older adults.

Several other possibilities for the present failures to find a mere-

exposure effect can be offered. For one thing, the social importance

of faces may make them more resistant to the mere-exposure effect

and account for the inconsistency in findings across multiple studies.

More socially conscious participants may be reluctant to arbitrarily

rate some faces as more likable than others, causing a restriction of

range and potentially masking a mere-exposure effect. As well, and

based on a debriefing survey, we did not succeed in making our task

implicit. Most participants noticed that faces in the exposure phase

repeated and were used again in the rating phase. However, a mere-

exposure effect has been observed alongside explicit recognition in

older adults (Wiggs, 1993;Willems et al., 2002;Winograd et al., 1999).

Adding to this, the absence of a time-of-day effect converges

toward the conclusion that mere-exposure effects did not occur in

these experiments. Specifically, the effect of match versus mismatch

between circadian preferences and test time might have been

expected on the assumption that mere-exposure is a largely implicit

effect (e.g., Pugnaghi et al., 2019) and that implicit effects or

intuitive processes are typically greater at off-peak times of day

than are explicit or analytic ones (Bodenhausen, 1990; May et al.,

2005). Not finding a time-of-day difference within the data here thus

suggests that implicit processes (such as the mere-exposure effect)

did not occur.

It is possible that there are limitations to the mere-exposure effect

for faces. For example, small changes in context between presenta-

tion and testing can eliminate the mere-exposure effect for faces

(e.g., de Zilva et al., 2013). However, a few recent reports have

failed to find mere-exposure effects with other stimuli despite also

having used large samples (Pugnaghi et al., 2019). Some researchers

have reported mixed findings: Inoue et al. (2018) failed to find mere-

exposure effects in one of four reported experiments, andMrkva and

Van Boven (2020) failed to find a mere-exposure effect in one of

five studies.

Is it possible that our failure to detect a mere-exposure effect is

due to the online testing format used here?Where this issue has been

investigated, performance on online cognitive assessments has

returned results similar to those observed in the laboratory (e.g.,

Cyr et al., 2021; Germine et al., 2012). We also note that most

participants had no difficulty identifying the targets’ gender during

the exposure phase (see Online Supplemental Materials), suggesting

that the participants were motivated and attentive, and excluding the

lowest performing participants did not change the results. Thus,

although we cannot exclude that a lab-based version of these

experiments would have resulted in different findings, failure to

find a mere-exposure effect seems unlikely to be attributable to

online testing, suggesting the possibility that exposing new faces

online to older adults prior to a move to a new facility (our original

goal) may not be effective for increasing liking.

A remaining explanation for the present findings may be that

mere-exposure represents an instance of the decline effect

(Schooler, 2014), such that effects reduce in magnitude or disappear

since first report. This has occurred for the verbal overshadowing

effect (e.g., Schooler, 2014), among others (see de Bruin & Della

Sala, 2015). Indeed, declines in effect size have been reported in a

range of scientific fields (including psychology, medicine, and

biology), and the studies with mixed reports of a mere-exposure

effect might also fit within such an explanation (Inoue et al., 2018;

Mrkva & Van Boven, 2020). Often, effects seem to decline in

magnitude because testing in broader populations reveals nuances

not observed in the original work. Thus, as more and more diverse

individuals contribute data, the effect slowly vanishes into the noise

introduced by additional variables. Although this might explain why

we did not observe a mere-exposure effect among older adults here,
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Table 2

ANOVA Results for Average Liking Rating by Experiment

Effect df F p BF10 BF01 η2p

Experiment 1
Age 1, 90 2.64 .11 0.94 1.06 .03
Repetitions 3, 270 0.07 .96 0.01 79.35 <.001
Age × Repetitions 3, 270 2.33 .09 0.46 2.17 .003

Experiment 2
Age 1, 93 4.84 .03 1.99 0.50 .04
Repetitions 3, 279 0.48 .67 0.02 48.30 .001

Age × Repetitions 3, 279 0.95 .41 0.08 12.45 .002

Experiment 3
Age 1, 94 7.60 .01 5.65 0.18 .07
Repetitions 3, 282 0.77 .49 0.03 33.36 .001

Age × Repetitions 3, 282 1.94 .14 0.15 6.54 .003

Experiment 4
Age 1, 94 9.51 .003 11.20 0.09 .08
Repetitions 2, 188 0.56 .56 0.06 16.41 .001

Age × Repetitions 2, 188 0.29 .74 0.08 11.98 <.001

Note. ANOVA = analysis of variance; BF = Bayes factor.
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it does less to explain the findings for younger adults, for

which other features of the decline effect may claim responsibility

(e.g., popular knowledge about mere-exposure may have under-

mined its efficacy).

Thus, although people seem to respond to repetition in a variety of

ways across tasks relating to perception, cognition, neuroscience,

learning, practice, and interpersonal attraction, repetition may influ-

ence thought and behavior unevenly. Here, much to our surprise, we

did not find evidence for the mere-exposure effect, despite persistent

attempts, careful procedures, and with larger samples than have

typically been used in past research. This disappointment notwith-

standing, we hope that others see its absence as an opportunity to

better understand the efficacy and incidence of the mere-exposure

effect and, accordingly, develop a sharper understanding of how

repetition and familiarity influence liking of other people’s faces.

References

Abakoumkin, G. (2018). Mere exposure effects in the real world: Utilizing

natural experiment features from the eurovision song contest. Basic and

Applied Social Psychology, 40(4), 236–247. https://doi.org/10.1080/

01973533.2018.1474742

Aron, A., Dutton, D. G., Aron, E. N., & Iverson, A. (1989). Experiences of

falling in love. Journal of Social and Personal Relationships, 6(3), 243–

257. https://doi.org/10.1177/0265407589063001

Bodenhausen, G. V. (1990). Stereotypes as judgmental heuristics: Evidence

of circadian variations in discrimination. Psychological Science, 1(5),

319–322. https://doi.org/10.1111/j.1467-9280.1990.tb00226.x

Bornstein, R. F. (1989). Exposure and affect: Overview and meta-analysis of

research, 1968–1987. Psychological Bulletin, 106(2), 265–289. https://

doi.org/10.1037/0033-2909.106.2.265

Bornstein, R. F., & D’Agostino, P. R. (1992). Stimulus recognition and the

mere exposure effect. Journal of Personality and Social Psychology,

63(4), 545–552. https://doi.org/10.1037/0022-3514.63.4.545

Brandburg, G. L. (2007). Making the transition to nursing home life: A

framework to help older adults adapt to the long-term care environment.

Journal of Gerontological Nursing, 33(6), 50–56. https://doi.org/10.3928/

00989134-20070601-08

Buchsbaum, B. R., Lemire-Rodger, S., Bondad, A., & Chepesiuk, A. (2015).

Recency, repetition, and the multidimensional basis of recognition mem-

ory. Journal of Neuroscience, 35(8), 3544–3554. https://doi.org/10.1523/

JNEUROSCI.2999-14.2015

Bürkner, P.-C. (2017). brms: An R package for Bayesian multilevel models

using Stan. Journal of Statistical Software, 80(1), 1–28. https://doi.org/10

.18637/jss.v080.i01

Bürkner, P.-C. (2018). Advanced Bayesian multilevel modeling with the R

package brms. The R Journal, 10(1), 395–411. https://doi.org/10.32614/

RJ-2018-017

Bürkner, P.-C., & Vuorre, M. (2019). Ordinal regression models in psychol-

ogy: A tutorial. Advances in Methods and Practices in Psychological

Science, 2(1), 77–101. https://doi.org/10.1177/2515245918823199

Carr, E. W., Brady, T. F., &Winkielman, P. (2017). Are you smiling, or have

i seen you before? Familiarity makes faces look happier. Psychological

Science, 28(8), 1087–1102. https://doi.org/10.1177/0956797617702003

Cyr, A.-A., Romero, K., & Galin-Corini, L. (2021). Web-based cognitive

testing of older adults in person versus at home: Within-subjects com-

parison study. JMIR Aging, 4(1), Article e23384. https://doi.org/10

.2196/23384

de Bruin, A., & Della Sala, S. (2015). The decline effect: How initially strong

results tend to decrease over time. Cortex, 73, 375–377. https://doi.org/10

.1016/j.cortex.2015.05.025

de Zilva, D., Mitchell, C. J., & Newell, B. R. (2013). Eliminating the mere

exposure effect through changes in context between exposure and test.

Cognition and Emotion, 27(8), 1345–1358. https://doi.org/10.1080/

02699931.2013.775110

de Zilva, D., Newell, B. R., & Mitchell, C. J. (2016). Multiple context mere

exposure: Examining the limits of liking. Quarterly Journal of Experi-

mental Psychology: Human Experimental Psychology, 69(3), 521–534.

https://doi.org/10.1080/17470218.2015.1057188

Dywan, J., & Jacoby, L. (1990). Effects of aging on source monitoring:

Differences in susceptibility to false fame. Psychology and Aging, 5(3),

379–387. https://doi.org/10.1037/0882-7974.5.3.379

Ebner, N. C. (2008). Age of face matters: Age-group differences in ratings of

young and old faces. Behavior ResearchMethods, 40(1), 130–136. https://

doi.org/10.3758/BRM.40.1.130

Ericsson, K. A., Krampe, R. T., & Tesch-Römer, C. (1993). The role of

deliberate practice in the acquisition of expert performance. Psychologi-

cal Review, 100(3), 363–406. https://doi.org/10.1037/0033-295X.100

.3.363

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A

flexible statistical power analysis program for the social, behavioral, and

biomedical sciences. Behavior ResearchMethods, 39(2), 175–191. https://

doi.org/10.3758/BF03193146

Fazio, L. K., & Sherry, C. L. (2020). The effect of repetition on truth

judgments across development. Psychological Science, 31(9), 1150–1160.

https://doi.org/10.1177/0956797620939534

Germine, L., Nakayama, K., Duchaine, B. C., Chabris, C. F., Chatterjee, G.,

& Wilmer, J. B. (2012). Is the Web as good as the lab? Comparable

performance from Web and lab in cognitive/perceptual experiments.

Psychonomic Bulletin & Review, 19(5), 847–857. https://doi.org/10

.3758/s13423-012-0296-9

Gluck, M. A., Mercado, E., & Myers, C. E. (2020). Learning and memory:

From brain to behavior (4th ed.). Worth.

Hasher, L., Goldstein, D., & Toppino, T. (1977). Frequency and the

conference of referential validity. Journal of Verbal Learning and

Verbal Behavior, 16(1), 107–112. https://doi.org/10.1016/S0022-

5371(77)80012-1

Hebb, D. O. (1961). Distinctive features of learning in the higher animal. In

B. F. Delafresnaye (Ed.), Brain mechanisms and learning (pp. 37–46).

Blackwell.

Horne, J. A., & Östberg, O. (1976). A self-assessment questionnaire to

determine morningness–eveningness in human circadian rhythms. Inter-

national Journal of Chronobiology, 4(2), 97–110.

Inoue, K., Yagi, Y., & Sato, N. (2018). The mere exposure effect for visual

image. Memory & Cognition, 46(2), 181–190. https://doi.org/10.3758/

s13421-017-0756-6

Jeffreys, H. (1961). The theory of probability (3rd ed.). Oxford University

Press. https://doi.org/10.1063/1.3057804

Kahn, D. L. (1999). Making the best of it: Adapting to the ambivalence of a

nursing home environment. Qualitative Health Research, 9(1), 119–132.

https://doi.org/10.1177/104973299129121631

Karpicke, J. D., & Bauernschmidt, A. (2011). Spaced retrieval: Absolute

spacing enhances learning regardless of relative spacing. Journal of

Experimental Psychology: Learning, Memory, and Cognition, 37(5),

1250–1257. https://doi.org/10.1037/a0023436

Lawrence, M. A. (2016). Ez: Easy analysis and visualization of factorial

experiments. https://CRAN.R-project.org/package=ez

Macnamara, B. N., & Maitra, M. (2019). The role of deliberate practice in

expert performance: Revisiting Ericsson, Krampe & Tesch-Römer (1993).

Royal Society Open Science, 6(8), Article 190327. https://doi.org/10.1098/

rsos.190327

May, C. P., Hasher, L., & Foong, N. (2005). Implicit memory, age, and time

of day: Paradoxical priming effects. Psychological Science, 16(2), 96–

100. https://doi.org/10.1111/j.0956-7976.2005.00788.x

Meskin, A., Phelan, M., Moore, M., & Kieran, M. (2013). Mere exposure to

bad art. British Journal of Aesthetics, 53(2), 139–164. https://doi.org/10

.1093/aesthj/ays060

T
h
is
d
o
cu
m
en
t
is
co
p
y
ri
g
h
te
d
b
y
th
e
A
m
er
ic
an

P
sy
ch
o
lo
g
ic
al

A
ss
o
ci
at
io
n
o
r
o
n
e
o
f
it
s
al
li
ed

p
u
b
li
sh
er
s.

T
h
is
ar
ti
cl
e
is
in
te
n
d
ed

so
le
ly

fo
r
th
e
p
er
so
n
al

u
se

o
f
th
e
in
d
iv
id
u
al

u
se
r
an
d
is
n
o
t
to

b
e
d
is
se
m
in
at
ed

b
ro
ad
ly
.

6 CHOW, RHODES, RULE, BUCHSBAUM, AND HASHER



Minear, M., & Park, D. C. (2004). A lifespan database of adult facial stimuli.

Behavior Research Methods, Instruments, & Computers, 36(4), 630–633.

https://doi.org/10.3758/BF03206543

Montoya, R. M., Horton, R. S., Vevea, J. L., Citkowicz, M., & Lauber, E. A.

(2017). A re-examination of the mere exposure effect: The influence of

repeated exposure on recognition, familiarity, and liking. Psychological

Bulletin, 143(5), 459–498. https://doi.org/10.1037/bul0000085

Morey, R. D., & Rouder, J. N. (2018). BayesFactor: Computation of Bayes

factors for common designs. https://CRAN.R-project.org/package=Baye

sFactor

Mrkva, K., & Van Boven, L. (2020). Salience theory of mere exposure:

Relative exposure increases liking, extremity, and emotional intensity.

Journal of Personality and Social Psychology, 118(6), 1118–1145. https://

doi.org/10.1037/pspa0000184

Ong, A. D., Mroczek, D. K., & Riffin, C. (2011). The health significance of

positive emotions in adulthood and later life. Social and Personality

Psychology Compass, 5(8), 538–551. https://doi.org/10.1111/j.1751-

9004.2011.00370.x

Palan, S., & Schitter, C. (2018). Prolific. ac—A subject pool for online

experiments. Journal of Behavioral and Experimental Finance, 17, 22–27.

https://doi.org/10.1016/j.jbef.2017.12.004

Palumbo, R., Di Domenico, A., Fairfield, B., & Mammarella, N. (2021).

When twice is better than once: Increased liking of repeated items

influences memory in younger and older adults. BMC Psychology,

9(1), Article 25. https://doi.org/10.1186/s40359-021-00531-8

Peirce, J., Gray, J. R., Simpson, S., MacAskill, M., Höchenberger, R., Sogo,

H., Kastman, E., & Lindeløv, J. K. (2019). PsychoPy2: Experiments in

behavior made easy. Behavior Research Methods, 51(1), 195–203. https://

doi.org/10.3758/s13428-018-01193-y

Pugnaghi, G., Memmert, D., & Kreitz, C. (2019). Examining effects of

preconscious mere exposure: An inattentional blindness approach. Con-

sciousness and Cognition, 75, Article 102825. https://doi.org/10.1016/j

.concog.2019.102825

Reber, P. J. (2013). The neural basis of implicit learning and memory: A review

of neuropsychological and neuroimaging research. Neuropsychologia,

51(10), 2026–2042. https://doi.org/10.1016/j.neuropsychologia.2013.06.019

Reber, R., Winkielman, P., & Schwarz, N. (1998). Effects of perceptual

fluency on affective judgments. Psychological Science, 9(1), 45–48.

https://doi.org/10.1111/1467-9280.00008

Rouder, J. N., Morey, R. D., Speckman, P. L., & Province, J. M. (2012).

Default Bayes factors for ANOVA designs. Journal of Mathematical

Psychology, 56(5), 356–374. https://doi.org/10.1016/j.jmp.2012.08.001

Schacter, D. L., & Buckner, R. L. (1998). Priming and the brain. Neuron,

20(2), 185–195. https://doi.org/10.1016/S0896-6273(00)80448-1

Schooler, J. W. (2014). Turning the lens of science on itself: Verbal over-

shadowing, replication, and metascience. Perspectives on Psychological

Science, 9(5), 579–584. https://doi.org/10.1177/1745691614547878

Smit, M., Milne, A. J., Dean, R. T., & Weidemann, G. (2022). Making the

unfamiliar familiar: The effect of exposure on ratings of unfamiliar

musical chords. Musicae Scientiae, 26(2), 339–363. https://doi.org/10

.1177/1029864920948575

Stafford, T., & Grimes, A. (2012). Memory enhances the mere exposure

effect. Psychology and Marketing, 29(12), 995–1003. https://doi.org/10

.1002/mar.20581

Turk-Browne, N. B., Jungé, J., & Scholl, B. J. (2005). The automaticity of

visual statistical learning. Journal of Experimental Psychology: General,

134(4), 552–564. https://doi.org/10.1037/0096-3445.134.4.552

Wiggs, C. L. (1993). Aging and memory for frequency of occurrence of

novel, visual stimuli: Direct and indirect measures. Psychology and Aging,

8(3), 400–410. https://doi.org/10.1037/0882-7974.8.3.400

Willems, S., Adam, S., & Van der Linden, M. (2002). Normal mere exposure

effect with impaired recognition in Alzheimer’s disease. Cortex, 38(1),

77–86. https://doi.org/10.1016/S0010-9452(08)70640-3

Winograd, E., Goldstein, F. C., Monarch, E. S., Peluso, J. P., & Goldman,

W. P. (1999). The mere exposure effect in patients with Alzheimer’s

disease. Neuropsychology, 13(1), 41–46. https://doi.org/10.1037/0894-

4105.13.1.41

Zacks, R. T., & Hasher, L. (2002). Frequency processing: A twenty-five year

perspective. In P. Sedlmeier & T. Betsch (Eds.), Frequency processing

and cognition (pp. 21–36). Oxford University Press. https://doi.org/10

.1093/acprof:oso/9780198508632.003.0002

Zajonc, R. B. (1968). Attitudinal effects of mere exposure. Journal of

Personality and Social Psychology, 9(2), 1–27. https://doi.org/10.1037/

h0025848

Received April 23, 2022

Revision received June 16, 2022

Accepted June 19, 2022 ▪

T
h
is
d
o
cu
m
en
t
is
co
p
y
ri
g
h
te
d
b
y
th
e
A
m
er
ic
an

P
sy
ch
o
lo
g
ic
al

A
ss
o
ci
at
io
n
o
r
o
n
e
o
f
it
s
al
li
ed

p
u
b
li
sh
er
s.

T
h
is
ar
ti
cl
e
is
in
te
n
d
ed

so
le
ly

fo
r
th
e
p
er
so
n
al

u
se

o
f
th
e
in
d
iv
id
u
al

u
se
r
an
d
is
n
o
t
to

b
e
d
is
se
m
in
at
ed

b
ro
ad
ly
.

MERE-EXPOSURE FOR FACES 7


