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Abstract
In this dissertation, I argue that aesthetic experience is a unique metacognitive state

reflecting a heightened integration of sensory perception, emotion, and memory. Further, I

argue that explicit memory retrieval can distinguish between “moved” reactions to abstract

paintings and disengaged reactions. In Chapter 1, I present a novel synthesis of the lit-

erature on the intersection of aesthetic experience and autobiographical memory retrieval.

In Chapter 2, I test whether recollection, rather than familiarity, deepens aesthetic expe-

riences of visual art. In three studies, I found that participants indeed rated paintings

that spontaneously cued autobiographical memories as more moving. In Chapter 3, I argue

that the single-process model of aesthetic liking based on processing fluency leaves out ex-

plicit forms of meaning-making that likely overpower fluency effects on aesthetic ratings. I

found that manipulating fluency in a Mere Exposure paradigm increased neither liking nor

aesthetic moving ratings. In fact, three repetitions significantly decreased moving ratings.

Finally, in Chapter 4, I return to the possibility that repetition effects on judgments of art

may be present, albeit for perceived “authenticity” rather than for aesthetic value. I find

that repeated viewing of AI-generated art increases the possibility of misattributing it to

a human creator. However, this effect fails to replicate in a large sample. In all, this dis-

sertation treats aesthetic experience as a metacognitive phenomenon related, but distinct,

from other metacognitive experiences such as preference and belief. Furthermore, the psy-

chological study of aesthetics benefits from, and can inform, the use of experimental tasks

associated with the cognitive processes that subsume it, to the extent that those processes

are key difference-makers in the strength of the aesthetic experience. This dissertation

demonstrates that autobiographical memory is one such difference-maker.
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1. Introduction
“Having said what I’ve tried to say about uncovering a symbolic world, I’ve

learned over the years [that] it is in that cloud of unknowing that something

new can occur, that it is precisely in those moments when I don’t know what

to do and boredom drives one to try.”

-Sir Anish Kapoor

While synthesizing the literature on aesthetics and autobiographical memory, I hap-

pened to vividly recall one of my few art-related childhood memories. Visiting the Guggen-

heim modern art museum on a family vacation, I recall pausing at an enormous panel of

vibrant yellow near the entrance of the gallery. The plaque indicated that this twenty

square-foot sheet was, indeed, a featured work, and not a painted wall. This painting was

entitled Yellow, by Sir Anish Kapoor. Intrigued by the straightforward title, I entered its

reference number into my audio guide. The curator’s voice stated, abruptly: “This is a very

large painting.”

This personal anecdote revives the amusement I felt at Kapoor’s artistic vision reflected

back at me, along with the enjoyment I experienced in that moment as the wash of yellow

pigment triggered a chain of memories and reflections. For example, I recall gazing into

the smoothly shaded gradient at the center of Yellow and remembering a family walk

through a sunflower field that had occurred the day before. Today, my memory of Yellow

also exemplifies a distinct episode of an “aesthetic experience,” where I sampled a range

of meanings and reactions that the piece of modern art produced for me. Experiences

such as these are reminders of art’s universality, subjectivity, and lasting psychological

power. However, abstract paintings would not have been categorized as “art” for much of

history. Although thinkers have debated the various forms and functions of aesthetic value

since ancient times, the study of aesthetics has, strictly speaking, only existed since the

18th Century. Resultingly, contemporary psychologists, neuroscientists, and philosophers

interested in the psychological impact of art each must reconcile their interests with old
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and new definitions of “aesthetics.”

This dissertation will principally focus on two popular characterizations of aesthetic

experience in cognitive psychology: “aesthetic liking” and the feeling of being “aesthetically

moved.” I am interested in whether these operational definitions reflect different psycho-

logical processes underlying aesthetic experience, and therefore, whether they are affected

differently by laboratory task paradigms. I argue that autobiographical memory reacti-

vation is sufficient to produce a moving aesthetic experience of visual art. Across eight

studies, I pair common memory research paradigms with different operationalizations of

aesthetic experience. In the first empirical chapter (Chapter 2), I present evidence that

spontaneously cued autobiographical memories lead to robust enhancements in aesthetic

experience during art viewing. I then shift focus to the impact of implicit, rather than

explicit, varieties of memory on aesthetic experiences. Chapters 3 and 4 utilize “Mere Ex-

posure” task designs, where art images are briefly but repeatedly exposed to viewers to

assess the effect of familiarity on experiences of art. Chapter 3 uses a set of contributed

photographs of abstract paintings to compare repetition effects on “liking” and “moving”

ratings, whereas Chapter 4 uses AI-generated surrealist paintings to further investigate a

metacognitive judgment indirectly related to aesthetic experience; namely, the perceived

authenticity of art.

My goals for this dissertation are both empirical and theoretical. The field of empirical

aesthetics is a patchwork of complementary definitions and approaches that tend to reflect

investigators’ specific interests. For instance, a vision researcher may only be interested in

which images participants prefer, while a researcher studying the cognitive contributions to

aesthetic experience might ask study participants how meaningful or interesting they find a

work of art. As a memory researcher, I am interested in whether art engagement could be

classified as a form of “recreational” memory retrieval. For the benefit of memory researchers

interested in utilizing experimental stimuli created “by brains, for brains,” as well as tapping

into a long tradition of “empirical aesthetics” in psychology, this dissertation experimentally

and theoretically weaves together definitions, task paradigms and art stimulus types.
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1.1 Defining Aesthetics

Although thinkers have debated the value of art since ancient times, strictly speaking,

the study of “aesthetics” began in 18th Century Europe. Famous treatments of aesthetics

are found in the works of Kant, Hume, and Kierkegaard (among others), who saw the arts

as important grounds for urgently needed discussions around points of separability between

science, art, and religion, insofar as they defined truth and goodness at the time (Ziolkowski,

1992). In 1735, philosopher Alexander Baumgarten coined the term “aesthetics” from Greek

to mean, “the science of what is sensed and imagined.” As such, Baumgarten believed that

aesthetics occupied an important middle ground between the natural sciences and theology

that necessitated its own discipline, arguably eking out a niche for experimental psychology

to occupy a century later. Aesthetics was subsequently adopted into discourse alongside

existing discussions on beauty, taste, satisfaction, and enjoyment. However, despite Baum-

garten’s original “proto-psychological” language, definitions of aesthetics varied widely.

Aesthetics appears prominently in "Either/Or," the 1843 work of Søren Kierkegaard.

The Danish existentialist philosopher is known for his "three spheres of existence," which in-

cludes aesthetic lifestyles, ethical lifestyles, and religious lifestyles. Kierkegaard and Baum-

garten separated aesthetics from morality for directly opposite reasons: while the latter

hoped to remove morality from the scientific study of art, the former took a clear position

that aesthetics formed the least meaningful basis of a life well-lived. Kierkegaard’s “morally

deficient" aesthetics, however, was based on his own definition of aesthetics as the realm of

hedonism (i.e., "sensuous deception"), immediacy, and the desperate escape from boredom

(Ziolkowski, 1992). Making almost no reference to Baumgarten, it is likely that Kierkegaard

co-opted the term based on his own interpretation of Kant’s “disinterested satisfaction” def-

inition of aesthetics (Shelley, 2022). In psychological terms, the Kantian position that

aesthetic experience must be “disinterested” is interpreted to mean that it is self-reinforcing

and independent of external sources of motivation (Dokic, 2016). Kierkegaard’s interpreta-

tion, instead, took "disinterest" to mean that aesthetics could never touch “man’s deepest

3



interest” (Malantschuk, 1971). As can be seen, these 18th and 19th Century accounts

of aesthetics had radically different implications for psychology, which is inevitable when

arguing over different constructs.

1.2 Measuring Aesthetic Experience

Thus far, the terms “aesthetics” and “aesthetic experience” have been used interchange-

ably. However, the prospect of studying perceptual experiences directly, rather than ra-

tionally deducing them from philosophical premises, represents the radical shift in thought

that enabled the invention of experimental psychology. This was undertaken by German

polymath Gustav Theodor Fechner, who differentiated philosophy’s lofty “aesthetics from

above” from his new “aesthetics from below,” a new quantitative approach to explain indi-

vidual differences in aesthetic preference (Nadal & Ureña, 2022). This distinction appears

in his earliest works: Das Associationsprincip in der Aesthetik (the Aesthetic Association

Principle; 1866) and Vorschule der Aesthetik (“Preschool,” or Primer, on Aesthetics; 1876),

which, along with the Elemente der Psychophysik (Elements of Psychophysics; 1860) are

widely considered to be the first works of experimental psychology (Nadal & Skov, 2013).

Fechner’s belief that conscious experience was an instantiation of the material world, and

could therefore be measured, established aesthetic experience as a target of scientific in-

quiry. Appropriately leaving debates on the “nature of the aesthetic” to philosophers and

art historians, psychologists now carry on Fechner’s work in characterizing individuals’

experiences of art, including the continued use of the label "empirical aesthetics."

Empirical Aesthetics still lacks a central definition of “aesthetic experience.” However,

as an integrated subdiscipline of cognitive science, its working definitions, theories, and

findings could be considered a strength when viewed as complementary (for an exhaus-

tive review, see Pelowski et al., 2017). Pearce et al. (2016) note that computational

neuroscience, too, initially progressed with a bootstrapped definition of “computation.” As

alluded to previously, aesthetic experience is often defined relative to the domain of psy-

chology in which it is studied, such as perception, decision-making, emotion, memory, and

4



metacognition. A sample of operational definitions from the literature can be found in

Table 1.1.

Grand unifying definitions of aesthetic experience aside, studies in empirical aesthetics

often fall back on lay terminology or folk concepts associated with arts engagement. Such

terminology is reflected in the psycholinguistic work to develop an Aesthetic Emotions Scale

(Schindler et al., 2017; Beermann et al., 2021). Using dimensionality reduction techniques

to narrow their list of aesthetic experience terms, which were compiled from psychometric

questionnaires and field research at art events, the authors found that aesthetic experiences

cluster into seven factors: negative emotions (i.e., bored, confused), prototypical aesthetic

emotions (i.e., moved, fascinated), epistemic emotions (i.e., challenged, curious), animation

(i.e., energized, enchanted), nostalgia/relaxation, sadness, and amusement. These aesthetic

experience terms interrelate on the four dimensions of novelty, arousal, valence, and power

(or poignancy), and could perhaps be used interchangeably, to the extent that they are

semantically similar to one another, though future work is required to discern whether

semantic similarity in usage equates to psychological similarity. The clustering profile of

the Aesthetic Emotion Scale items highlights the range of valid instantiations of aesthetic

experience, emphasizing the strength and necessity of a patchwork approach to empirical

aesthetics research.

1.3 Shared Aesthetic Taste

Before the introduction of the term aesthetics, intellectuals discussed “taste,” or the

ability to sense beauty directly (Shelley, 2009). The underlying implication, which was

that art has inherent qualities that are lawfully related to its aesthetic value, is somewhat

retained in current perceptual theories of aesthetic experience. Such frameworks of “shared

taste” often invoke evolutionary explanations of aesthetics. The distinct phenomenology of

the aesthetic response may be an "accidental" byproduct, sometimes called an "evolutionary

spandrel," of biologically tuned mechanisms that evolved for pairing value with meaningful

sensory detail required in mate selection or efficient scene analysis (Lorblanchet, 2007).
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Table 1.1: A selection of definitions related to aesthetic experience
Term (Source) Definition

Aesthetic
Experience
(Pelowski et al.,
2017)

Art engagement can produce a range of “aesthetic experience”
outcomes: a facile experience, an emotionally resonant or moving
experience, or a transformative change.

Aesthetic
Experience (Leder
et al., 2004)

“An aesthetic experience is a cognitive process accompanied by a
continuously upgrading affective states that vice versa are
appraised, resulting in an (aesthetic) emotion.”

Aesthetic
Experience
(Chatterjee &
Vartanian, 2014)

“Aesthetic experiences include emotions, valuation, and actions
engendered by these (aesthetic) objects, as well as process that
underlie interpretation and production.”

Aesthetic
Experience (Vessel
et al., 2013)

“Aesthetic Experiences. . . are linked to the perception of external
objects, but not to any apparent functional use the objects might
have. Aesthetic experience involves more than preference,
encompassing a variety of emotional responses. . . ”

Philosophy of
Aesthetics (Pearce
et al., 2016)

“. . . dealing with the conceptual or theoretical aspects of both art
and aesthetic experience”

Beauty (Keats,
1960/1996, in
Armstrong &
Detweiler-Bedell,
2008)

“What the imagination seizes as Beauty must be truth - whether it
existed before or not.” Summarized as reflecting “the prospect of
understanding something novel and particularly meaningful”

Beauty (Di Dio et
al., 2023)

“That which makes art attractive and fascinating”

Aesthetic Pleasure
(Armstrong &
Detweiler-Bedell,
2008)

Pleasantness can be elicited in different forms: “Prettiness is
experienced when a person is avoiding novelty and inconsistency
out of a concern for maintaining knowledge. Beauty, on the other
hand, occurs when a person approaches novelty and inconsistency
in search of deeper commonalities.”

Aesthetic
Judgments (Dokic,
2016)

Evaluations, insofar as they involve concepts of aesthetic values.

Art Appreciation
(Mullennix &
Robinet, 2018)

Used interchangeably with “aesthetic experience”

Aesthetic Liking
(Graf and
Landwehr, 2015)

Includes both pleasure and interest in the so-named
Pleasure-Interest model of Aesthetics (PIA Model)

Aesthetic Emotions
(Menninghaus et
al., 2019)

Have four features: 1) they require an aesthetic evaluation, but are
otherwise ordinary emotions; 2) are associated with “aesthetic
virtue attributions” such as “moving,” “fascinating,” “surprising. . .
and so forth;” 3) are associated with pleasure or displeasure; 4) are a
predictor of liking
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Ramachandran & Hirstein (1999), for instance, proposed “eight laws of artistic experience,”

delineating how humans prefer stimuli with “supernormally” exaggerated lines, colors, and

proportions. In this case, “aesthetic agreement,” rather than shared taste, may be a more

apt description of current findings. A more aristocratic interpretation of taste as “aesthetics

from above,” on the other hand, might imply that some people (e.g., “tastemakers”) possess

a more acute capacity to sense the “true goodness” of an aesthetic object over and above

the evolved preferences of others. To translate that proposition into psychological terms,

are experts found to experience stronger or more frequent aesthetic experiences?

Research on the role of expertise and outside knowledge on aesthetic experiences gener-

ally finds the answer to be no: a formally “correct” interpretation of art does not enhance

the aesthetic experience above and beyond what a more subjective interpretation confers

(Pelowski, 2017). Interestingly, expertise may lead individuals to report more dislike for

art that they otherwise enjoy (Reber et al., 2004). As such, every individual has sufficient,

albeit informal, “expertise” to interpret most works of art – consider, again, the opening

anecdote on the impact of Kapoor’s Yellow on the naïve viewer. In such cases, it could be

said that each person is an experts on themselves.

A partial answer to the question of whether aesthetic taste is idiosyncratic (reflecting

"expertise on the self") or shared (reflecting "expertise on environmental value indicators"),

machine learning models can now use high and low-level image features to predict human

aesthetic ratings of images. Corroborating Ramachandran & Hirstein (1999), Iigaya and

colleagues (2021) found 78% of their 1,359 participants shared a taste for realistic land-

scape images and pictures of human faces, corresponding to computer vision parameters

for high contrast, bright colors, and predictable underlying structures (Iigaya et al., 2021).

However, there may be a simpler explanation: Iigaya and colleagues also found that the

“Concreteness” parameter, alone, predicted 40% of the total variance in their participants’

aesthetic ratings. This may suggest that participants simply preferred readily interpretable

images. A similar study by Chen et al. (2022) using images of everyday (i.e., concrete)

objects also found that the overwhelming majority of variance in aesthetic ratings could
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be retroactively predicted by a latent “taste typicality” factor. Given the visual similarity

between the images they used, "typicality" in Chen et al. (2022) was irreducible to image

features. Together, these studies suggest that shared taste is highest for realistic images,

but that underlying sources of aesthetic conformism is unclear. Regardless, a sizable 60-

80% of variance in rating behaviors for representational art and a further 90% of variance

in abstract art is unexplained by image features. Resultingly, the Rationalist philosopher of

today would be hard-pressed to end the empirical aesthetics conversation in favor of artistic

academy standards or make sweeping appeals to biology.

1.4 Affect and Processing Fluency

One intuitive refutation against the idea that aesthetic preference is ultimately idiosyn-

cratic comes from the Western canon of art history. James Cutting (2003) led a series of

studies on how repetition-induced familiarity might explain why some paintings are pre-

ferred over similar others by the same artist. He was particularly interested in the oeuvres

of French Impressionists who produced many similar-looking paintings of their favorite sub-

jects (e.g., Degas’ numerous paintings of ballerinas), wondering why only a particular subset

achieve lasting notoriety. By counting the number of times certain paintings appeared as

reproductions in the Cornell University library, Cutting found that the undergraduates who

participated in his studies, despite low recognition rates of the stimuli, preferred paintings

as a function of how often they were reproduced (r = 54). However, when he presented

the same images to students in a classroom setting over the course of 21 days, students

eventually came to prefer the more frequently repeated paintings from class over those ap-

pearing in their library most frequently. Cutting therefore concluded that members of a

culture are taught to enjoy and seek out famous paintings through repeated encounters.

However, causally linking repetition and liking required a theoretical bridge. To explain

why repetition was experienced as affectively positive, Cutting invoked a processing fluency

mechanism used to explain the “Mere Exposure Effect” on liking, which is further discussed

in Chapter 4.
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The Mere Exposure Effect emerges from a cognitive laboratory task paradigm whereby

images are presented briefly (as short as 15 msec, but more commonly between 1 and 4

sec; Montoya et al., 2017). Repetition is shown to result in a robust increase on liking

ratings for visual stimuli after as little as single exposure, asymptoting at 21.75 exposures

(Montoya et al. 2017). The proposed mechanism of Mere Exposure was originally daringly

parsimonious: “preferences need no inferences,” meaning that cognition was not required

for liking (Zajonc, 1980). Introduced as a purely affective phenomenon, the Mere Exposure

Effect theoretically bridges basic computational principles of the mind with complex human

behaviors, like aesthetic experience. On this account, repetition and familiarity are always

experienced alongside positive affect, which results from success at “mastering” the envi-

ronment and reducing the number of potentially threatening surprises (Reber et al., 2004).

More recently, this idea is mirrored and expanded upon in theoretical work inspired by

Predictive Processing and the Free Energy Principle (Forster, 2022; Van De Cruys, 2017).

Although Mere Exposure could be considered a major success for mainstream interest

in empirical aesthetics, decades of research show that art stimuli are the only image type

unaffected (even slightly decremented) by repetition (Montoya, 2017; Bornstein, 1989). This

outcome, in fact, represents several conflicting findings, making it difficult to discern how

or where the effect breaks down. Whereas some, like Cutting, observe increased liking for

repeated paintings in more naturalistic circumstances, direct replication of Zajonc’ Mere

Exposure repetition paradigm during a single laboratory session sometimes produces no

effect and sometimes produces more bimodally polarized responses (Meskin et al., 2013;

Leder, 2001). Reber, Schwarz, and Winkielman (2004) review possible explanations for

this, which amount to the suggestion that familiarity likely increases liking in the absence

of overriding emotions related to the process of meaning-making during art viewing.

Interestingly, Mere Exposure is still defensibly invoked, with caveats, in major theo-

retical frameworks of aesthetic experience. While Reber et al. (2004) agree with Zajonc’

original position that familiarity is always experienced positively, they elaborate on the

mechanism by which this occurs. Namely, they suggest that amount of information, sym-
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metry, contrast and clarity contribute to the positive effects of perceptual fluency on liking,

or the ease at which the physical identity of an object can be placed. Similarly, conceptual

fluency (the ease with which meaning can be interpreted) imparts its analogous positive

effects through repeated exposure, implicit learning of stimulus structure over time, and

prototypicality preference (Reber et al., 2004). For repeatedly presented images, they state

that familiar stimuli require less attentional orienting than novel stimuli (which is assumed

to be positive), are processed faster, and that the processing dynamics of familiar items are

more organized. Reber et al.’s (2004) processing fluency theory of aesthetics also accords

with the “feelings-as-information model,” which states that “feelings serve as a source of

information in their own right, unless their perceived informational value for the judgment

at hand is undermined through (mis)attribution manipulations” (Reber et al., 2004, p. 5).

Therein lies a likely explanation for how Mere Exposure Effect is also functionally abolished

in paintings: given that painting stimuli used in past Mere Exposure paradigms included

mainly museum-grade paintings, both representational and abstract, the effect size of r =

-.03 could reflect an absence or an abundance of various aesthetic reactions occurring during

viewing. Whether subjective aesthetic responses are "signal" or "noise" to the aesthetics

researcher depends on one’s theoretical perspective and aims, but the differences between

art stimuli and non-art stimuli no doubt requires further investigation into how different

stimulus types and response variables interact in empirical aesthetics paradigms.

1.5 Metacognitive States and the Role of Explicit Memory

Whereas processing fluency models describe how the fulfillment of expectations pro-

duces “aesthetic emotions” and “aesthetic judgments” on an ongoing basis, the authors

of the exhaustive Vienna Integrated Model of Art Perception (VIMAP) offer an expanded

framework for how these emotions and judgments might come about. Specifically, they out-

line 5 aesthetic experience outcomes. The first outcome, “facile/default” occurs when there

is nothing surprising or self-relevant about a work of art. This is the most common out-

come, and also leads to disengagement. Outcomes 2 (small insight) and 3 (harmony/feeling
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moved) occur when a work of art reinforces or challenges one’s knowledge without threaten-

ing the self-concept. VIMAP Outcomes 4 (negative reaction, abort) and 5 (transformative

experience) occur on a longer timescale, and thus are unlikely to be relevant to the experi-

ments described in this dissertation. They occur in response to conceptually novel art that

is also perceived as self-relevant, differing in whether the novel concepts expressed can be

reconciled with self-knowledge. As such, The VIMAP accords with processing fluency mod-

els insofar as novelty and familiarity shape the aesthetic outcome; however, the VIMAP

diverges on whether familiarity always leads to enjoyment. Rather, the facile outcome

would suggest that “mere” exposure leads to disengagement. Once again, however, these

accounts address separate constructs. Processing fluency models make more general claims

about approach behavior and the aesthetic judgment of "liking," whereas the VIMAP is

specifically oriented towards art perception and focuses more heavily on mixed emotional

states. The VIMAP, which draws heavily upon emotional appraisal theories of aesthetic

experience (e.g., Silvia et al., 2007) may therefore be more useful for researchers interested

in cognitive definitions of aesthetic experience, such as the feeling of being aesthetically

moved.

What does the “feeling of being moved” refer to? Menninghaus et al. (2015) distin-

guish it as highly related to critical life events, involving both joy and sadness. Cluster

analyses performed on Aesthetic Emotion Scale dimensions places “feeling moved” adja-

cent to knowledge-based (or epistemic) emotions such as nostalgia, sentimentality, intrigue,

poignancy, and insight (Beermann et al., 2021; Menninghaus et al., 2015). Based on its

coding in the original scale, however, “feeling moved” is classified separately from the epis-

temic emotions, as a so-called “prototypical aesthetic emotion.” The feeling of being moved

also appears to retain its claim to that label by occupying the centermost position in se-

mantic space of the 75 scale items. Rather than reflecting a profound, multi-dimensional

neutrality, the aesthetic emotions literature indicates that “feeling moved” instead reflects

wide emotional range.

Music research suggests that aesthetic contexts can make negative emotions more toler-
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able, either due to an infusion of additional positive affect (in the case of “guilty pleasures”)

or due the insulating effect of emotional distance conferred by the aesthetic context (i.e.,

“pleasurable sadness). The large body of “music evoked autobiographical memories” would

further suggest that negative emotions are experienced more positively if they connect us

to our individual or collective past (Jakubowski & Ghosh, 2021; Belfi et al., 2016; Juslin,

2013; Janata et al., 2007; Shulkind et al., 1999). One could further speculate that sadness is

otherwise more tolerable if it originates outside of the immediate context. The music liter-

ature accords with a metacognitive view, which could be thought of as a “way” of thinking,

perceiving, or experiencing.

Dokic (2016) classifies major frameworks in empirical aesthetics according to three cat-

egories: Perceptual Models that track the stable visual features of preferred art (e.g., “the

eight laws of artistic experience”), Attitudinal Models that focus on cognitive-emotional

appraisals of art (e.g., the VIMAP outcomes), and Adverbial Models that treat aesthetic

experience as an information-seeking metacognitive phenomenon (Dokic, 2016; Fernández

Velasco & Loev, 2024). Metacognition is defined in its own literature as “thinking about the

content and processes of one’s own mind” (Winne & Azevedo, 2014; see also Chapter 5).

Taking this view, aesthetic experiences could be thought of as modifications of underlying

thoughts, emotions, and attitudes, and experienced as a unified mental state. The feeling

of being aesthetically moved, based on the diffuse characterization in Menninghaus et al.

(2015), would then be a way of experiencing recalled life events and mixed emotions evoked

by art. To note, the insulating role of the aesthetic context in bringing forth and modifying

both positive and negative emotions somewhat resembles a modern interpretation of Kant’s

“disinterested” criterion of aesthetic experience.

1.6 Self-Relevance and Autobiographical Memory

Although Music-Evoked Autobiographical Memory is a mature and active area of re-

search, the visual aesthetics literature contains very few explicit investigations of memory

recollection. Recently, Lee et al. (2023) published evidence of a “common mnemonic ad-
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vantage” between aesthetic experience and recognition memory. In their study, participants

viewed 100 representational paintings in one of three conditions: while making beauty rat-

ings, while rating the relatedness of the painting to a personal memory, or while making

symmetry judgments. After a 30 minute retention interval, they then participated in a

recognition memory test. Lee et al. (2023) observed that self-relevance, and not beauty or

symmetry, predicted memory performance. However, paintings that were rated as highly

beautiful were remembered as well as self-relevant paintings. These results were interpreted

as an example of the Self-Reference Effect on encoding, found to confer a superior mnemonic

advantage over and above semantic encoding strategies in the Levels of Processing literature

(Symons & Johnson, 1997; Craik & Lockhart, 1972; Craik & Tulving, 1975).

The association between self-relevance and aesthetic experience finds more support in

the work of Vessel and colleagues, (2023) who observed that “self-relevant” images, or those

congruent with identity, memory, or interests, were rated as more aesthetically moving than

images deemed irrelevant or only relevant to others. Furthermore, the autobiographically-

relevant dimension of self-relevance was identified as the strongest contributor to this effect.

This research narrows in on the explicit role of autobiographical memory cuing in aesthetic

experience. Nevertheless, there have been few attempts to explicitly isolate the role of

autobiographical memory retrieval in aesthetic experience of visual arts. In the following

Chapter 2, I will describe three additional studies that advance this line of inquiry.

1.7 Conclusion

To summarize, I have reviewed and synthesized the literature on aesthetic experience as

it relates to implicit and explicit memory. First, a partial historical account was necessary

to situate the field’s heterogeneous theories, definitions, methods, and findings. Result-

ingly, one quickly comes to understand why most contemporary research maintains an

intentionally vague definition of “aesthetics” – if settling upon a unified definition of aes-

thetics was difficult amidst the artistic academies of Enlightenment Europe, the existence

and acceptance of “modern art” renders this theoretical aim even further out of the scope
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of psychology. Given that the de�nition of �art,� itself is a moving target, most operational

de�nitions of aesthetic experience are instead centered around perceptual, emotional, or

metacognitive states that arise in art-viewing contexts.

I argue that the �eld's de�nitional challenges are not solved by a patchwork approach

if individual experiments return "false negative" results. This could occur if there is a mis-

match between de�nitional choices and stimulus types. For example, while the Mere Expo-

sure E�ect is shown to increase liking judgments for simple geometric shapes, its e�ect on

liking is often falsely assumed to carry over to art stimuli. Additionally, the widespread use

of the �liking� de�nition of aesthetic experience may lead to a failure to capture meaningful

aesthetic experiences of visual art arising in participants. Based on psycholinguistic research

on common reactions to art, aesthetic experiences also often produce negative emotions,

mixed emotions, a�ectively neutral epistemic emotions, and metacognitive states, which are

distinct from liking (Schindler et al., 2017). Finally, to ensure that aesthetic experiences

are captured by the dependent variable, the necessity of using epistemic or metacognitive

de�nitions of aesthetics likely increases as stimuli become less concrete.
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2. Spontaneous Autobiographical Memory Recollection
Fechner's Aesthetic Association Principle argued in as early as 1866 that memory ulti-

mately shapes the aesthetic response. In his example, an orange citrus is more beautiful

than an identical wooden ball because, �only shape and colour are immediately present to

our senses, [so] memory adds the rest, not as single details, but as an overall impression�

(Ortleib et al., 2020, p. 5). During a period of history where art societies prevailed over

objective �aesthetic taste,� Fechner's interest in the subjectivity of sensory perception was

a radical shift, to say nothing of his concurrent invention of the psychophysical method

(Nadal & Ureña, 2021). Individual di�erences research is still working to permeate the

empirical aesthetics literature. While there is a sizeable body of research on variability in

aesthetic experience outcomes (Pelowski et al., 2017; Schindler et al., 2017; Silvia, 2009), as

well as an expansion of research that uses the aesthetically �moved� outcome to determine

the role of the self (Lee et al., 2025; Vessel et al., 2023), Fechner's prescient observation

that memory forms the backbone of aesthetic subjectivity has yet to be fully explored in

the visual arts domain, over 150 years later. In this �rst empirical chapter, I will describe

three studies that test the explicit contribution of autobiographical memory in aesthetic

experience of abstract art.

Today, the validity of abstract art is relatively uncontested, highlighting a cultural ac-

knowledgement that arts preference is more idiosyncratic than lawful. Modern and ancient

art are equally enjoyed by art experts and lay museumgoers alike, although many derive

enjoyment from the museum context itself (Mastandrea et al., 2009). Similarly, both expert

and nonexpert interpretations of abstract art appear to be equally viable routes to appre-

ciation. While experts can think about paintings as members of a stylistic category, the

research suggests that the formal �correctness� of an interpretation has little bearing on the

outcome of feeling aesthetically moved (Pelowski et al., 2017; Thömmes & Hübner, 2014;

Leder et al. 2006). Rather, the presence of an interpretation from any source opens the

door to meaningful interpretation. In the words of Landau et al. (2006) in their application

of �terror management theory� to empirical aesthetics of abstract art, art that does not
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meet a �minimal condition of meaningfulness� cannot be engaged with. While titles and

formal knowledge can provide starting points for an individuals' interpretation of abstract

art, so can the perception of self-relevance or a spontaneously evoked memory.

Music-Evoked Autobiographical Memory researchers have long been aware that people

seek out aesthetic experiences, in part, to cue autobiographical memories. Autobiographical

memory, according to the integrated framework by Harris et al. (2014), is thought to

serve re�ective, social, ruminative, and generative purposes. Music and art may help us

access these functions: they are thought-provoking, enjoyed socially, used to cope, and are

creatively stimulating. Accessing autobiographical memories while viewing art may also

lead to greater feelings of connection to one's past and one's present environment, in line

with public health research on motivations and outcomes for arts engagement (Fancourt

& Finn, 2019). To date, however, there is no complementary research on explicit memory

cuing in the visual arts domain.

In this chapter, I will describe three studies that break ground on the contribution of

explicit autobiographical memory retrieval to the feeling of being aesthetically moved by

abstract visual art. In all studies, participants were shown a set of abstract painting images

contributed by a single artist1. The task has two halves: an �Aesthetic Phase,� wherein

participants provided ratings of how moving they found our images, and a �memory phase,�

where they indicated if an image cued a speci�c autobiographical memory. Between Studies

1 and 2, we varied the order of the aesthetic and memory phases to determine the extent to

which our instructions in�uenced behavior in Study 1, where memories were cued �rst. As

we were interested whether the coupling between autobiographical memory and aesthetic

experiences occurs spontaneously, the Aesthetic-First condition was introduced to assess the

strength of the relationship between aesthetic ratings and memory retrieval when aesthetic

ratings are provided prior to any mention of autobiographical memory. Finally, Study 3

replicated our two task order conditions and extended our �ndings by testing whether the

1 I thank Dr. Sharda Umanath for contributing images of her paintings to use in these studies. Her work
can be found here: https://www.etsy.com/shop/PaintsHerDreams
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instructions in our memory cuing task could be deployed as an �intervention� to increase

aesthetic ratings for all 32 painting stimuli. This condition tested whether spontaneity was

necessary in the relationship between memory retrieval and aesthetic experience, or if it was

su�cient to encourage an �autobiographical frame of reference� while viewing paintings.

To ensure that participants were recalling memories of speci�c times and places in their

lives, we adapted an autobiographical memory cuing paradigm from Rubin (1982) that

prompted participants to write down three words that identi�ed that memory to them. We

modeled our dependent variable, how �moving� participants found the art pieces, after the

scale used in Vessel et al. (2012), which is inclusive of aesthetic emotions across valence

and arousal spectra, ranging from beautiful, interesting, to bizarre.

2.1 Effect of Memory Cuing on Aesthetic Experience (Study 1)
2.1.1 Methods
2.1.1.1 Participants

Of the 50 recruited, data from 42 (23 Female; ages 18-55) participants were analyzed

in our initial study. Two participants were excluded upfront due to inactivity and six were

later removed from data analysis for reporting no autobiographical memories. A two-tailed

sensitivity analysis in G*Power showed that a sample size of 42 would be su�cient to detect

a medium e�ect size of 0.62 between both means with power of 0.8 and alpha = 0.05 (Faul

et al., 2007). All participants were native English speakers residing in Canada, the United

Kingdom, or the United States and were recruited online through Proli�c (Proli�c.io).

Informed consent was obtained prior to the start of the study, per the Duke University

Campus Institutional Review Board, and participants were compensated $3 for their �fteen

minute contribution.

2.1.1.2 Stimuli

Participants viewed 32 abstract paintings by Dr. Sharda Umanath, selected from a

larger set of 200 paintings (see Etsy portfolio; Umanath, n.d.). These paintings were cre-

ated for personal use and have never been reproduced, thus minimizing the chance of pre-
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experimental exposure. Paintings were chosen to avoid representational or symbolic content

as well as resemblance to others in the �nal set. To eliminate experimenter bias in the selec-

tion of the �nal set, we passed the remaining images through ResMem, a machine learning

algorithm that predicts �intrinsic memorability� of images (Needel & Bainbridge, 2022).

The �nal 32 paintings were selected to possess an evenly distributed range of ResMem

scores, given that we had no hypothesis about the impact of this factor.

The study was built on and hosted by Gorilla (gorilla.sc; Anwyl-Irvine et al., 2018).

2.1.1.3 Procedure

There were two phases to the study: �rst, the memory cuing phase (henceforth referred

to as �Memory Phase�) and second, the aesthetic rating phase (�Aesthetic Phase�) (Figure

1.1). After giving informed consent, participants were told that they were participating in

a study of autobiographical memory, which is �memory for events in your life that [they]

could specify as occurring at one particular time and place.� They were told that they would

view abstract paintings for 8 seconds each, and to press �Yes� or �No� based on whether

the paintings evoked an autobiographical memory during the eight seconds of viewing.

Eight seconds of viewing duration was chosen in our studies as a midpoint between the

�ve seconds given for aesthetic ratings in Vessel et al. (2023) and the ten seconds given to

retrieve autobiographical memories from cue words in Rubin (1982).

To control viewing duration, each painting remained on the screen for 8 seconds re-

gardless of when the Yes/No response was made. Selecting �Yes� prompted a free-response

text box in which participants described the cued memory with the instruction that �Two

or three words are su�cient (enough to be meaningful to [them]).� After reading the in-

structions, participants answered a multiple-choice attention-check question: �What are you

expected to do while viewing the paintings?� The correct answer was, �view the paintings

and retrieve memories.� The painting order was randomized for all participants.

After completing this task for all 32 paintings, participants proceeded to the Aesthetic

Phase. They were told the following, which was adapted with permission from Vessel et al
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(2013):

Now that you have viewed all of the paintings, we want to know how these

paintings made you feel. Were you moved by any of them? Being moved

by a work of art means that you may have found it beautiful, compelling, or

powerful. In the �nal section of this study, you will see the same paintings as

you did before. This time, please rate them on the basis of whether you �nd

them moving. Paintings you found beautiful can be moving, but not always:

if you found a painting `pretty' but not particularly interesting or stirring, you

may give it a low rating. Likewise, if a painting resonates with you despite you

�nding it bizarre or ugly, you may still give it a high rating.

Participants saw the 5-point Likert scale, ranging from 1 (unmoved) to 5 (deeply moved)

and completed an attention check question: �can a strange or bizarre painting move you?�

The correct answer was, �yes.� Participants completed 32 judgments, with the 5-point Likert

scale presented directly below the image on the screen.

2.1.1.4 Data Analysis

Data were visualized and analyzed in the R programming environment (Version 4.3.2,

R Core Team, 2022). To determine the e�ect of cued memories (yes or no) on aesthetic

ratings of paintings (1-5), we �t several linear mixed models (LMMs) that included memory

as a �xed e�ect and combined random slopes and intercepts for paintings and participants.

The maximal model took the following form:

aestheticRating� memory+ ( 1 + memory|participant)+

(1 + memory|painting) + ( 1|participant) + ( 1|painting)

By removing random e�ects and omitting models that failed to converge, we selected

the best-performing model by comparing Akaike Information Coe�cients (AIC) of the re-

maining candidates. Using likelihood ratio tests, we examined the e�ect of memory cuing

by comparing our model to a reduced version that omitted the �xed e�ect of memory.
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FIGURE 2.1: Task design for Study 1

2.1.2 Results and Discussion

On average, participants reported autobiographical memories for 23% of the paintings

presented (i.e., 7.4 memories per person,SD = 5.4). Responses often referenced a close

other, a location, and an activity, such as �sister, bedroom, talk� and �zoo, night, daugh-

ter.� Other cue words that corresponded to autobiographical memories described general

atmospheres and locations, such as �night, grandma, stormy,� �kimono, museum, whispers,�

and �Chinatown, San Francisco, fabric store.�

Memory cuing frequency was normally distributed across the sample and is visualized

as proportions of all trials in Figure 2.2. Six participants reported retrieving no memories

and were omitted from subsequent data analysis. Overall, average aesthetic ratings fell at

the center of the �ve-point scale (M = 2.55, SD = 1.30). Participants rated paintings that

cued memories as signi�cantly more aesthetically moving (M = 3.36, SD = 1.32) as than
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paintings that did not ( M = 2.36, SD = 1.22); t (40) = 11.61, p <.001 (Figure 2.3). The

e�ect size, calculated as Cohen'sd, was large (d = 0.81).

FIGURE 2.2: Proportion of paintings reported to cue autobiographical memories in
Chapter 2, Studies 1-3

Of the candidate models described above, comparison using AIC estimated at 99.8%

relative likelihood that a model with a �xed e�ect of memory, random intercept for painting,

and a random slope for participant was the best �t for our data:

aestheticRating� memory+ ( 1 + memory|participant) + ( 1|painting)

Estimation from the summary output indicated that aesthetic ratings of paintings that

cued a memory were 0.97 of a point higher(b = 0.97,SE= 0.14, t= 7.07,p< .001). This

model also signi�cantly outperformed a reduced model that did not include memory re-

trieval (c21,N = 42) = 32.08,p   .001) These results support the prediction that partici-

pants were signi�cantly more moved by paintings that cued a personal memory.
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FIGURE 2.3: Violin plots of mean aesthetic ratings (1 = unmoved, 5 = deeply moved)
from Study 1 for paintings that did and did not cue memories.

2.1.3 Manipulation of Task Order (Study 2)

Study 1 indicated that paintings associated with autobiographical memories were rated

as signi�cantly more moving, but it is unclear the extent to which the procedure encouraged

that association. That is, the association between memory retrieval and aesthetic experience

may not naturally arise in the absence of our task instructions. To examine this possibil-

ity, Study 2 added a new condition where a separate group of participants made baseline

aesthetic ratingsprior to indicating whether the paintings cued autobiographical memories

(�Aesthetic-First�). This condition was compared to a group which replicated the procedure

of Study 1, where memory reports were made prior to aesthetic ratings (�Memory-First�).

To the extent that our procedure drove the e�ect, more memories should be retrieved in the

Memory-First condition than in the Aesthetics-First condition, with a stronger relationship

between memory retrieval and aesthetic ratings. In contrast, if aesthetic experience impli-

cates spontaneous memory retrieval irrespective of our task instructions, we would predict a

comparable number of memories to be retrieved by participants in the Aesthetic-First con-

dition, and consequentially, a similar relationship between memory retrieval and aesthetic
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rating.

2.1.4 Methods
2.1.4.1 Participants

Following Study 1, we expected a medium-to-large e�ect size and aimed to recruit 20

participants per condition. Of a total 48 participants recruited on Proli�c, 9 had technical

di�culties and 1 participant reported no autobiographical memories. Resultingly, data

from 39 participants were included in the analyses. 19 participants participated in the

Memory-First replication condition (10 female, 9 male) and 20 participated in the additional

Aesthetic-First condition (11 female, 9 male). All participants were between the ages of

18 and 55, spoke English as their �rst language, and resided in the United States. Each

received $3 for the 15-minute study.

2.1.4.2 Procedure

Study 2 used the same 32 abstract artworks as Study 1. Participants were assigned

either to the Memory-First or Aesthetic-First condition, which di�ered only in the order of

memory cuing versus aesthetic rating phases.

2.1.5 Results and Discussion

On average, participants in the Memory-First condition retrieved memories in response

to 28% of paintings (M= 8.9 memories,SD = 4.2) whereas participants in the Aesthetics-

First condition retrieved memories in response to 35% of paintings (M = 11.2, SD = 5.1)

(Figure 2.2). Thus, there was no indication that the order of the two phases a�ected

participants' likelihood of retrieving autobiographical memories in response to the paintings.

In both conditions, participants gave higher aesthetic ratings to paintings associated

with memory retrieval. Replicating and extending Study 1, aesthetic ratings in the Memory-

First condition were 1.12 points higher for paintings that cued memories (M = 3.10, SD =

1.35) versus those that did not (M = 1.98, SD=1.17), t (19) = 9.0, p <.001). At Cohen's

d = 0.92, this e�ect size was also large. Critically, this relationship was also present in

the Aesthetic-First condition, where paintings that cued memories were rated 1.26 points
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higher at baseline (M = 3.24, SD = 1.31) than those that did not ( M = 2.43, SD = 1.32,

t (18) = 6.2, p < .001). This e�ect size was medium-to-large (d = 0.62) (Figure 2.4).

FIGURE 2.4: Violin plots of mean aesthetic ratings (1 = unmoved, 5 = deeply moved)
from Study 2 for paintings that did and did not cue memories.

To determine whether paintings that cued memories were rated di�erently by task con-

dition, we ran the LMM contrasts speci�ed in the methods of Study 1 with the addition of

condition as a �xed e�ect (i.e., Aesthetic-First or Memory-First) and an interaction term

between memory and condition. We report full model details in Table 2.1 and the best-

�tting model in text. AIC comparison favored models that included memory and condition,

a random participant-speci�c slope, and a random painting-speci�c intercept. The inter-

action term, which only conferred an additional .8% AIC likelihood and was additionally

nonsigni�cant (b = .44,SE=.26,t= 1.73,p = .09) was dropped to avoid over�tting. The

resulting model matched that of Study 1 with the addition of condition as a �xed e�ect:
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Table 2.1: Descriptive statistics for Study 2
Condition n M SD Median Skewness Kurtosis
Memory-First 19 2.25 1.30 2 0.67 2.20
Aesthetic-First 20 2.64 1.36 2 0.28 1.78
Combined 39 2.43 1.34 2 0.48 1.94

aestheticRating� memory+ ( 1 + memory|participant) + ( 1|painting)

Despite the observed di�erence in average painting rating between conditions, the best

�tting model attributes overall lower aesthetic ratings from the Memory-First condition to

chance (b = � 0.28,SE=.235,t= � 1.20,p = .24) after the large main e�ect of memory

retrieval is accounted for (b = 0.87,SE=.13,t= 6.63,p   .001).

Thus, Study 2 showed that participants who had an autobiographical memory cued while

viewing a painting rated that painting as, on average, more moving than paintings that did

not cue memories. Paintings were dissociable on these grounds whether aesthetic ratings

were collected at baseline (Aesthetic-First) or after memories were reported (Memory-First).

These results are in line with our hypothesis that autobiographical memory cuing occurs

spontaneously, positively in�uencing aesthetic ratings independent of task order. However,

the trending signi�cance of condition re�ected a slightly larger e�ect of memory cuing

in the Memory-First condition, re�ecting an undetected group di�erence or a signi�cant

ampli�cation interaction between condition and memory. One notable limitation of this

study is the uneven number of memories registered between conditions. Therefore, we

sought to replicate our �ndings in Study 3 before o�ering further interpretation.

2.1.6 Effectiveness of Memory Cuing as an Intervention (Study 3)

Study 3 sought to replicate and extend the �ndings of Study 2. A third condition was

added, in which participants were instructed to retrieve memories for all paintings. This

condition (�Forced-Memory�) was included to assess the importance of spontaneity in mem-

ory retrieval for the relationship between memory and aesthetic experience. If participants
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in the Forced-Memory condition rate paintings highly after providing memory reports for

all trials, it might suggest that our task helped them access meaningful interpretations of

the paintings, regardless of whether those memories would have arisen without prompting.

Conversely, if providing memory reports for all paintings produces lower aesthetic ratings,

it may be that pairings between paintings and reported memories cannot be forced and

that memory retrieval and the feeling of being moved must co-occur spontaneously.

2.1.6.1 Methods

2.1.6.2 Participants

We recruited 65 participants from Proli�c between the ages of 18 and 55. Participants

were compensated $3 for the 15-minute study. All participants spoke English as their �rst

language and resided in the United States. 23 participants participated in the Memory-

First condition (10 female, 9 male), 20 participated in Aesthetic-First condition (11 female,

9 male), and 22 participants in the additional �Forced-Memory� condition. All participants

were between the ages of 18 and 55, spoke English as their �rst language, and resided in

the United States. Each received $3 for the 15-minute study.

2.1.6.3 Procedure

The same stimuli used in Study 3 as in Studies 1 and 2. After giving informed consent,

participants were randomly assigned to one of three conditions: �Memory-First,� �Aesthetic-

First,� and �Forced-Memory.� The �rst two conditions were identical to those run in Study

2. Participants in the Memory Intervention condition were explicitly required to retrieve a

memory on each trial and were not allowed to select �No memory.�

2.1.7 Results and Discussion

On average, participants reported memories on 25% of trials (M= 8.29 memories,SD= )

in the Memory-First condition, 19% of trials (i.e. 5.94 memories,SD=) in the Aesthetic-

First condition, and 100% (i.e. 32 memories) in the Forced Remembering condition (Figure

2.2). Replicating Studies 1 and 2, we again observed that participants rated paintings that

cued memories signi�cantly higher than paintings that did not. This was the case in both
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Table 2.2: Descriptive statistics for Study 3
Condition n M SD Median Skewness Kurtosis
Memory-First 23 2.25 1.30 2 0.67 2.20
Aesthetic-First 20 2.64 1.36 2 0.28 1.78
Forced-Memory 22 2.62 1.37 3 0.21 1.73

the Memory-First and Aesthetic-First conditions (Figure 2.5). Descriptive statistics can be

found in Table 2.2.

This study extended Study 2 with its additional Forced-Memory condition, which tested

whether our memory cuing paradigm could be deployed as an intervention for every trial.

As there was no manipulation for this condition, we compared its aesthetic ratings to the

distributions of ratings found in the Memory-First and Aesthetic-First conditions, separated

by memory cuing success. In the Forced-Memory condition, the mean aesthetic response was

2.5 (SD = 1.42), which was signi�cantly lower than the mean responses for paintings when

memories were retrieved in the other conditions(F(2, 62) = 65.53,p   .001,h2 = 0.12) and

slightly (but signi�cantly) higher than the mean responses for paintings when memories were

not retrieved (F(2, 62) = 12.63,p   .001,h2 = 0.01) (Figure 2.6). As such, the distribution

of responses from the Forced-Memory condition did not resemble its spontaneously-cued

analog in the Memory-First condition.

To determine the e�ect of memory cuing and condition on the pooled ratings, the

Memory-First and Aesthetic-First conditions were �rst �tted with the same candidate

LMMs as in Study 2. AIC Model comparison identi�ed that the best-�tting model, as

in Study 2, included the original �xed e�ects of memory and condition, as well as an in-

teraction between the two, as the most descriptive grouping variables. The leading model

also included a randompainting- speci�c intercept and a random participant -speci�c slope.

As the interaction term was �agged as collinear with another variable, it was subsequently

dropped, yielding the following:

aestheticRating� memory+ condition + (1+memory|participant) + (1|painting)

The model parameter outputs are listed in Table 2.3.
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FIGURE 2.5: Violin plots of mean aesthetic ratings (out of 5) for paintings that did cue a
memory compared to those that did not in the two “spontaneous” conditions of Study 3

(i.e., excluding Forced-Memory).

In Study 3, we replicated the signi�cant main e�ect of memory retrieval, which was asso-

ciated with a 0.97-point increase in aesthetic rating(b = 0.97,SE= 0.15, t= 6.63,p   .001).

The main e�ect of condition was also signi�cant, where Memory-First participants rated

paintings as signi�cantly more aesthetically moving (b = 0.94,SE= 0.26, t= 2.14,p  

.001)than participants in the Aesthetic-First condition, who likewise rated paintings as more

moving than participants in the Forced-Memory condition (b = 0.56,SE= 0.25, t= 2.25,p =

.028). Resultingly, this model outperformed an identical model that omitted the �xed e�ect

of condition (c2(2) = 13.02,p = .001).

2.1.8 General Discussion

Across all studies and conditions, we found that participants reported their strongest

aesthetic experiences for paintings that spontaneously reminded them of a personal memory.
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FIGURE 2.6: Pairwise comparisons of mean aesthetic ratings in all Study 3 conditions
when memories were reported. “Forced-Memory” yields aesthetic ratings that are

signi�cantly lower than ratings for paintings that freely cue memories.

Table 2.3: Linear Mixed Model parameter output for Study 3

Aesthetic Rating
Predictors Estimate CI p
(Intercept) 1.29 0.79 – 1.80 <0.001
Memory 1.21 0.83 – 1.59 <0.001
Condition: Aesthetic-First 0.90 0.30 – 1.50 0.003
Condition: Memory-First 1.09 0.59 – 1.58 <0.001
Memory x Condition (Aesthetic-First) -0.53 -1.09 – 0.03 0.063

Note.For Memory, Uncued is the reference. For Condition, Forced-Memory is the reference. CI = Con�dence
Interval
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This relationship was observed whether memories were reported before or after aesthetic

ratings were collected and replicated across all studies. Furthermore, memory cuing was

associated with a aesthetic ratings that were, on average, nearly a full point higher on the

�ve-point scale: speci�cally, 1.16 points in the Memory-First condition and 1.08 points in

the Aesthetic-First.

To the extent that experimenter prompting drove the increase in aesthetic ratings after

memories were explicitly reported, we predicted that this e�ect would disappear in a task

where baseline aesthetic ratings were collected �rst. If, however, memories are cued spon-

taneously during abstract art viewing irrespective of experimenter prompting, we predicted

that paintings rated highly at baseline would also be associated with subsequent memory

cuing. Below, we discuss our main �ndings with respect to task order and spontaneity.

2.1.8.1 Task Order

Consistent with our prediction that the relationship between memory cuing and aes-

thetic ratings would be invariant of task order, we found few di�erences between the

Memory-First and Aesthetic-Fist conditions. Correspondingly, our best �tting models es-

timated that aesthetic ratings collected from both conditions were sampled from the same

underlying distribution. Although the Memory-First condition yielded consistently larger

e�ect sizes, this trend presented inconsistently and never reached statistical signi�cance.

In Study 1, memory bidirectionally predicted high and low aesthetic ratings. However, in

Study 2, the larger main e�ect of memory on aesthetic ratings in Memory-First was primar-

ily driven by lower ratings in paintings that did not cue memories. Finally, in Study 3, the

e�ect of memory was primarily driven by an enhancement to ratings of paintings that cued

memories. While it is qualitatively interesting to observe consistently larger e�ect sizes

in the Memory-First condition, the persistence of this relationship in the Aesthetic-First

clearly indicates that memory was a much stronger predictor of aesthetic rating, regardless

of task condition.

Quantitatively, condition was a meaningful parameter insofar as it identi�ed the Forced-
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Memory condition of Study 3 as eliciting signi�cantly lower aesthetic ratings than the

other �spontaneous� memory conditions. The importance ofcondition in this discussion is

therefore to highlight the role that choice played in the spontaneous memory conditions.

This also suggests that simply priming self-relevant thinking is not only insu�cient, but is

in fact counterproductive as an intervention to increase aesthetic experience unilaterally.

2.1.8.2 Interpretations from Empirical Aesthetics

Although spontaneous memory cuing is rarely discussed directly in the visual aesthetics

literature, our interpretation of memory cuing as a process that naturally co-occurs with

aesthetic experience is consistent with predictions laid out in major theoretical frameworks.

The Aesthetic Triad and the Vienna Integrated Model of Art Perception (VIMAP) discuss

a continuously active network of autobiographical memories, beliefs, and expectations that

shape the quality of an aesthetic experience. Discussed as the Knowledge-Meaning system

by Chatterjee and Vartanian (2012) and the hierarchical self-image in the VIMAP, the

self-schema is thought to organize and relate the majority of viewer-derived (or top-down)

contributions to aesthetic experience. In relation to memory encoding, the self-schema is

thought to confer unique advantages to recall, as a result of its high internal consistency

and interrelated concepts (Symons & Johnson, 1997) In the VIMAP, the self-schema pre-

sides over the outcomes of cognitive appraisals, or �processing checks,� that assess the level

of self-relevance and schema-congruence (interpretability) present in a work of art. For

example, a �bored� reaction is predicted of a painting deemed low in self-relevance but high

in schema congruence, whereas the feeling of being moved occurs when paintings are per-

ceived as highly self-relevant and highly interpretable. As such, high interpretability can

re�ect obviousness as well as personal resonance without the additional consideration of

self-relevance.

On this account, the feeling of being moved is tied to an automatic attribution that

occurs on �rst exposure. We could expect that, all things being equal, participants re-

garded our painting stimuli as equally interpretable. Therefore, self-relevance likely re�ected
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whether participants could access an interpretation of the painting, thereby a�ecting the

outcomes of both phases of our task. As the self-schema engaged to both rate paintings

aesthetically and retrieve memories, we would expect a mutual facilitation between high

aesthetic ratings and likelihood of cuing memories invariant of task order. Correspond-

ingly, lower aesthetic ratings may have re�ected boredom due to a lack of interpretive cues,

self-relevant or otherwise.

However, implementing a self-referential framing task for all trials in the Forced-Memory

was insu�cient to promote the feeling of being aesthetically moved. To clarify our inter-

pretation of how memories informed aesthetic ratings in these tasks, future research should

elucidate the di�erences between memories cued in the spontaneous memory conditions and

those reported in the Forced-Memory condition.

2.1.8.3 Interpretations from Memory

One potential concern is that participants' aesthetic ratings did not re�ect the feeling

of being moved, but were anchored on another source of distinctiveness. Some paintings

could have been subjectively salient relative to others based on the task demands. While

this was alleviated by manipulating task order in Studies 2 and 3, it is still possible that

participants in the Aesthetic-First condition made their ratings relative to one another on

a trial-by-trial basis, or based on another indicator of visual salience.

The likelihood that relative distinctiveness took the place of �true� aesthetic ratings

is unlikely to undermine our interpretation for two reasons. First, the most immediate

means of comparison, if not on the basis of aesthetic appeal, was still likely related to self-

relevance. Based on the reviewed literature, self-relevance is a key determinant in whether

participants will be moved or bored by a painting and is unlikely to contaminate ratings of

being aesthetically moved. Furthermore, self-relevance cues are unlikely to occur towards an

abstract painting without a concurrent autobiographical memory � while it is theoretically

possible to have art that is high in self-relevance but low in schema-congruence (i.e., there

is no speci�c thought content tied to the self-relevance attribution), this combination was
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unlikely to be expressed in our study design. Therefore, it is quite likely that the changes

we observed in aesthetic ratings re�ected self-relevant and memory-related instances of

aesthetic experience.
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3. Effects of Repetition on Liking and Moving Ratings of
Abstract Art

The Mere Exposure E�ect is perhaps the most widely recognized research topic on

the intersection of memory and aesthetic experience. Zajonc' original 1968 article demon-

strated that repeated presentations of otherwise neutral stimuli was su�cient to increase

peoples' positive attitudes towards those items. The theoretical explanation for this e�ect

� originally found to increase the pleasantness of nonsense syllables, Chinese calligraphy,

and facial attractiveness � was sweeping and audaciously stated: �preferences need no in-

ferences� (Zajonc, 1980). Namely, aesthetic preference was identi�ed as a domain where

emotion could be elicited in the absence of explicit cognitive processing. On this account,

the orienting response towards novel stimuli is incorrectly associated with positive a�ect

(and curiosity), as unencountered objects should most immediately engender a sense of

fear or uncertainty. Concordantly, Zajonc' A�ective Model states that �truly� favorable

attitudes arise from ful�lled expectations and are characterized by feelings of �uency and

ease (Zajonc, 1968).

The Mere Exposure discourse had the disruptive quality of fracturing mainstream the-

ories of perception, valuation, emotion, and cognition and stimulating discourse around

the role of implicit memory in perception and valuation. To date, the original article has

accumulated 11,413 citations and its straightforward repetition paradigm was identi�ed by

Montoya et al. (2017) in 118 di�erent studies from 81 separate articles. In the 1970s and

80s when Mere Exposure research was in full force, the presentation of physically printed

stimuli at di�erent timing intervals, in both laboratory conditions and ecologically valid

settings, produced robustly replicable Mere Expousure (ME) e�ects (Cutting, 2003; Sea-

mon et al., 1995; Bornstein, 1989). Recent meta-analyses con�rm a medium-sized e�ect

of exposure on aesthetic liking: betweend = .22 for Chinese ideographs andd = .41 for

polygons. Actual art stimuli, however, appear to uniquely resist the Mere Exposure E�ect

(Montoya et al., 2017; Bornstein, 1989). Despite the likelihood that basic art preference

may, in fact, require (or be easily overridden by) cognitive inference, conceptual and design
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elements of the ME paradigm led to a proliferation of familiarity and processing �uency

research using art stimuli (Forster, 2020). For example, Cutting (2003) found a correla-

tion between the number of times a selection of French Impressionist paintings appeared in

university library books and adult preference ratings irrespective of recognition frequency

and prototypicality judgments. Children's preferences were not correlated. The six studies

reported in Cutting (2003) present an intriguing case for the role of a mere exposure-like

e�ect in the perpetuation of the artistic canon over human lifespans.

Mere Exposure has also been expanded from perceptual �uency to discussions of con-

ceptual processing �uency in aesthetic experience, which denotes ease of understanding

or interpretation (Pelowski et al., 2017; Reber et al., 2004; Gordon & Holyoak, 1983; see

also the discussion of abstract art interpretation in Chapter 2). Counterintuitively, despite

Zajonc' originally position that ME demonstrated the �primacy of a�ect� and a universal hu-

man familiarity preference, ME is today characterized as an implicit memory phenomenon

that in�uences aesthetic experience in a �bottom-up� stage of perceptual processing. Other

factors thought to increase the ease of processing include expectation of outcome (expe-

rienced as relative �uency between items), motivation, the super�cial interpret ability of

art, subjective complexity, and contrast (Forster, 2020; Reber et al., 2004). As a memory

phenomenon, Mere Exposure still falls on the side of �viewer-derived� contributions to the

aesthetic experience, as opposed to "artwork-derived" (Pelowski et al., 2017).

This chapter is concerned with the generalizability of Mere Exposure to both naturalistic

and laboratory contexts. There are two major barriers to integrating the rich literature on

repetition-induced �uency with other viewer-derived memory contributions to aesthetic

experience. These barriers are examined experimentally in three studies: First, in Study

4, we were interested in whether a constrained set of abstract art stimuli, rather than

the more common representational art or museum painting stimuli, would yield a MEE

on aesthetic liking. Second, in Study 5, we wondered whether �liking� ratings are in fact

misaligned with the abstract art stimulus category, testing whether there is a MEE of a

more prototypical aesthetic emotion, the �feeling of being moved� (Menninghaus et al.,
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2014). We additionally collected an independent sample of baseline aesthetic liking scores

without any repetition conditions. Finally, Study 6 is directly patterned o� of an earlier

demonstration of the MEE in Chinese ideograph calligraphy by Temme (1984), which we

conducted as proof of concept and to compare modern statistical and research methods to

their legacy counterparts. Through careful selection of stimuli and operational de�nitions,

this work re-connects the rich insight a�orded by the processing �uency literature to our

understanding of the cognitive and meta-cognitive contributions to aesthetic experience.

3.1 Mere Exposure Pilot (Study 4)
3.1.1 Methods
3.1.1.1 Participants

As a pilot, we recruited 87 participants (41 female, 46 male, 1 other) to participate

in a 20 minute online study via Proli�c (Proli�c.io). All participants were native English

speakers over the age of 18 (M = 35.1, SD = 11.2) residing in the United States. Informed

consent was obtained prior to the start of the study, per the Duke University Campus

Institutional Review Board, and participants were compensated $4 for their time.

3.1.1.2 Stimuli

The same set of 200 abstract works from Chapter 2, contributed by Dr. Umanath, were

used in the following three studies (see Appendix A for examples). To arrive at this set,

we �rst removed all stimuli that resembled another as well as those with representational

or symbolic content. We then passed the resulting images through ResMem, a machine

learning algorithm that receives image �les and outputs a �memorability score� (Needel &

Bainbridge, 2022). We then divided the list of paintings into quadrants across the range

of ResMem scores, selecting 16 paintings per quadrant (for a total of 64). This was done

primarily to reduce experimenter bias in selecting the �nal set of stimuli, but ResMem

scores were also included as an exploratory variable.

This experiment was hosted on the Gorilla online experiment platform to ensure con-

sistent and precise timing of stimulus presentation (Anwyl-Irvine et al., 2020).
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3.1.1.3 Procedure

Participants were told upfront that the experiment would consist of two parts, but that

they would learn of each part separately. All participants completed an initial Exposure

Phase and a subsequent aesthetic rating phase (�Aesthetic Phase�). In the Exposure Phase,

each participant saw a random half of the 64 paintings repeated three times for three

seconds each. Repetitions were coded so that paintings would not appear back-to-back and

participants completed an incidental task on each trial that asked them to press the �F� key

if the painting is more warm-toned and the �J� key if cool-toned. The incidental task was

included to sustain participants' attention to the paintings, and particularly global features,

but was not analyzed. In the Aesthetic Phase, participants were told the following:

Now, imagine that a community organizer is setting up an art exhibit for paint-

ings that will appeal to the general public. They have compiled a set of options

to be featured. You can help by rating each one on how much you like it. Some

of these paintings are ones you saw in the previous viewing phase. We are most

interested in your initial impression of the artwork, so please be alert. You will

only have 3 seconds to make your rating!

Participants completed an attention check to ensure that they understood the instructions

to rate paintings based on how much they personally liked them, then advanced to make

their Aesthetic ratings on a 5-point Likert scale from 1 (�Strongly Dislike�) to 5 (�Like

Very Much�). Each participant viewed all 64 paintings in the Aesthetic Phase, half of

which had been previously encountered three times each in the Exposure Phase (i.e., four

exposures at rating) and half of which were novel (i.e., one exposure at rating). The order

in which paintings appeared in the Aesthetic Phase was randomized for each participant,

and they recorded their responses in a self-paced manner. Participants were thanked for

their participation at the conclusion of the task and redirected to Proli�c for compensation.
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3.1.1.4 Data Analysis

Data were visualized and analyzed in the R programming environment (Version 4.3.2,

R Core Team, 2022). One participant was removed for failing the aesthetic rating attention

check. Empty responses were also individually removed from the data. Our task output

reaction time (RT) data for aesthetic liking ratings as well as a trial order index. It is

important to note that �earlier� trials still occurred in the latter half of the experiment,

after 96 trials of Exposure Phase stimuli.

3.1.1.5 Measuring Small or Null Effect Sizes

We chose to model our data using a Bayesian approach, which handles missing data

points better than Frequentist equivalents, in addition to several other necessary accommo-

dations and advantages. Principally, we expected either a small true e�ect or no e�ect (sta-

tistical invariance) in the increase in aesthetic liking between novel and repeated paintings,

leading to a high likelihood that the null hypothesis would be true. Traditional frequentist

hypothesis testing is not designed to describe invariances in categories of data, asp values

lose their descriptive value when the null hypothesis is true (i.e., they re�ect a uniform

distribution) (Rouder et al., 2009). Not only is a binary outcome for signi�cance testing

informationally impoverished, but ordinarily, data analysis ends after a statistically signi�-

cant or nonsigni�cant result is output until further experiments are conducted (Roberts &

Russo, 2014). In contrast, Bayesian approaches compute a probability distribution of our

dependent variable by simulating thousands of "replicated data" points. These replicated

data are computed in �Markov chains,� a stochastic sampling procedure that generates val-

ues based on a speci�ed distribution. The resulting "sample" of replicated data points are

then compared to the observed data to determine the extent to which our observed data

deviate from what is expected by the model. Practically speaking, hierarchical Bayesian

models are speci�ed almost identically to traditional linear mixed e�ects model or ANOVAs.

The Bayesian approach to multilevel modeling also di�ers from frequentist models (e.g.,

LMMs in Chapter 2) in that all parameters begin with �exible probability distributions,
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which are then updated to match the observed data. At present, our dependent variable is a

5-point Likert scale, which begins with an assumption of normality. However, if the data are

not normally distributed, the Bayesian approach can further tell us how the "psychological

distance" between scale items 1-5 was actually borne out in the data, as well as what

patterns we could expect if we were to continue collecting our sample. This is particularly

interesting for the present purposes of comparing di�erent dependent variables of aesthetic

experience.

3.1.1.6 Ordinal Regression Models

The ability to �exibly estimate the �psychological distance" between the �ve points

on our aesthetic liking scale is made possible byordinal regression models(Bürkner &

Vuorre, 2019). Likert scales such as ours are considered �ordinal� data, as the ratings are

ordered items rather than continuous data. This necessarily relies on Bayesian sampling

to compute �transition probabilities� (also called �thresholds�) between the items, or the

probability that participants rate a painting as �2� rather than �1,� �3� rather than �2,� and

so on. These transition probabilities are normalized with z-scores and output as corrections

to the predicted distribution. The adaptiveness of the Bayesian model given any amount of

data, combined with proper attention to distances between ordinal scale items, makes up

for what is in fact likely to be failures to detect small e�ects in Likert scale data compared

to the more rigid assumptions of methods that predominate the Mere Exposure literature

(Taylor et al., 2022).

We used the Bayesian regression package,brms, in R (Bürkner, 2021) to �t a cumu-

lative link model with normal priors (�probit� in brms). Following recommendations from

Bürkner & Vuorre (2019) and Taylor et al. (2022), we computed probability estimates that

a given observation would fall into one of the �ve aesthetic rating bins based on predictors

we speci�ed. Resultingly, the model outputs a number of thresholds (intercepts), equal to

the levels in the dependent variable minus 1 (i.e., 4 partitions between the 5 points of our

scale). Our predictor of aestheticliking, in this study, was exposure(i.e., novel or repeated).
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To more accurately estimate the impact ofexposure(novel or repeated) onliking, we ad-

ditionally included random e�ects for participant and painting. We set random intercepts

for painting and participant to allow for individual di�erences in painting preferences. We

chose an intercept-only random e�ects structurea priori as Mere Exposure is envisioned to

confer its e�ect independent of painting attributes (i.e., it a�ects aesthetic liking through

implicit memory e�ects). Participants were given a random intercept to account for the ad-

ditional source of variation attributed to personal response tendencies (i.e., a bias towards

neutral or extreme responses). As such, the maximal model took the following form:

liking � 1 + exposure + trial + (1|painting) + (1|participant)

3.1.2 Results and Discussion

We observed a small �uency e�ect in our reaction time data, such that participants

took longer to respond on trials with novel paintings (M = 3621 msec,SD = 3580 msec)

compared to repeated (M = 3426 msec, SD = 5583 msec). This di�erence was not signif-

icant (t = -1.54, p = .124). Similarly, there was no Mere Exposure e�ect of repetition on

liking scores, with nearly identical means and standard deviations at 2.85 on the scale of 1

(Strongly Dislike) � 5 (Like Very Much). Participant averages are visualized as violin plots

in Figure 3.1.

To better visualize the nature of the invariance between the exposure levels, we calcu-

lated a �mere exposure� value by subtracting participants' average liking rating for novel

paintings from their average liking rating for repeated paintings. Plotted as a histogram

in Figure 3.2, we found that participants varied continuously in their susceptibility to the

Mere Exposure paradigm. Finally, we found that liking ratings signi�cantly decreased as a

function of trial number when correlated (r (86) = 0.038, p = .005).

3.1.2.1 Ordinal Regression Models

In agreement with the nonsigni�cant result from our frequentist t-test between the

means of novel and repeated painting ratings, our ordinal regression model similarly esti-
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FIGURE 3.1: Violin plots of mean aesthetic ratings (1 = do not like, 5 = like very much)
from Study 4 for repeated (3X) and unrepeated paintings.

mated posterior distributions for novel and repeated paintings that were only 0.01 standard

deviations apart (Table 3.1). The model estimated that repeated exposure was associated

with more positive liking ratings; however, the error associated with the estimate placed it

at a 62.55% probability that the direction ( pd) was indeed positive. This accords with the

Mere Exposure scores plotted in �gure 3.2, where it is seen to be almost equally likely that

our participants experienced a negative Mere Exposure e�ect. Furthermore, the change

from novel paintings represented byb = 0.01 did not move the posterior distribution of re-

peated paintings far enough out of Region of Practical Equivalence (ROPE) forexposureto

be interpreted as a signi�cant predictor. 99.85% of the distribution was within the ROPE.

This was also the case for Trial Number, which did not predict any variance in liking re-

sponses above and beyond exposure and the random e�ects structure. Consequently, we
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FIGURE 3.2: Individual participant average response to Mere Exposure paradigm.
Abstract paintings were repeated three times at Exposure and additional novel paintings

were introduced during the Aesthetic-Rating phase.

can easily accept the null hypothesis (H0) of statistical invariance between liking ratings of

novel and repeated paintings in this study and conclude that repetition did not a�ect our

participants' liking of these paintings.

The foremost reason that we chose to analyze our data using hierarchical ordinal regres-

sion was to gain further insight into the nature of this invariance. In Table 3.1, Intercept

Table 3.1: Ordinal regression parameter estimates, in units of standard deviation,
predicting liking ratings in Study 4

Parameter b Error 95% CI pd % in ROPE H0

Intercept 1 -1.24 0.09 [-1.41, -1.06] 100% 0.00 Rejected
Intercept 2 -0.30 0.09 [-0.48, -0.13] 99.92% 1.42 Rejected
Intercept 3 0.48 0.09 [0.30, 0.64] 100% 0.00 Rejected
Intercept 4 1.39 0.09 [1.21, 1.56] 100% 0.00 Rejected
Exposure (Rep) 0.01 0.03 [-0.05, 0.07] 62.55% 99.85 Accepted
Trial Number -0.00 0.00 [-0.00, 0.00] 99.95% 100.00 Accepted

Note. Intercepts are ordinal thresholds between levels of aesthetic liking (1-5); b = Bayesian regression
coef�cient in units of standard deviation, set to a latent normal z-scored scale for ordinal data; Error =

Estimated Error in units of standard deviation; 95% CI = credible intervals; pd= probability of direction;
ROPE= region of practical equivalence; H 0= verdict on null hypothesis
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FIGURE 3.3: Density plot of simulated data from the posterior distribution of Study 4

1 indicates that a score of "1" was observed to be -1.24 standard deviations further away

from a score of "2" in standard space than what would be expected of normally distributed

responses. Similarly, the transition from "2" to "3" was -0.3 standard deviations further

away, and so on. The highest transition likelihood after taking into account our experimen-

tal data was from "4" to "5" (Intercept 4) at b = 1.39. In Figure 3.3, it can be seen that

the "4" and "5" responses are con�ated in the posterior distribution. This suggests that

participants viewed high ratings as interchangeable.

3.2 Painting Norms for Liking Ratings (Study 5A)

As the Mere Exposure paradigm collects aesthetic ratings of both novel and repeated

items during the second phase of the task, we collected a separate sample of baseline aes-

thetic �liking� ratings using the same stimuli and instructions. This was done to better

understand how participants and paintings vary in their aesthetic ratings. Here, we re-

port traditional measures of central tendency of the score distribution as well as parameter

estimates from a hierarchical Bayesian ordinal model. This was done following recom-

mendations for norming Likert scale data by Taylor et al. (2022), who determined that

specifying random e�ects in ordinal models for participants and items allows researchers to

identify and describing informative nonlinearities in response patterns. This is of particular
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importance to norming studies. Finally, mirroring similar work by Vessel et al. (2018) on

shared taste across di�erent visual aesthetic domains, we calculated a �mean-minus-one�

correlation measure of agreement. As previously stated in Study 4, the random intercept

for participant as well as MM1 agreement measurements may re�ect some �shared taste�

for these abstract paintings. This study is better suited to assess that. Unfortunately, due

to technical limitations, this task did not output task order directly. Given that the 64

paintings were randomized for each participant, we would expect order e�ects to regress

towards the mean across the sample. Further, the model output returns the level of cer-

tainty with which ratings can be predicted, per painting, with additional information about

variation explained by individual participants in the random e�ects structure. One could

imagine that controlling for order e�ects might sharpen the probability distribution over

our dependent measure.

3.2.1 Methods
3.2.1.1 Participants

We recruited 52 online participants via Proli�c (proli�c.io), all of whom were over the

age of 18, a native English speaker, and a United States Resident. Data from one partici-

pant were removed upfront due to technical di�culties. for As this survey was self-paced,

participants who took more than 2 times the standard deviation of time to complete were

�agged as outliers and removed. This corresponded to approximately 20 minutes, or ten

minutes over the time estimated to take. Three outliers were removed, bringing the total

sample to 48 (18 female, 14 male, 16 not collected). The average age was 31.2.

3.2.1.2 Procedure

The same 64 abstract painting stimuli were used in this study as were used in Study

4. All images were presented only once, in a randomized and self-paced manner. The data

were collected in Qualtrics Survey Software. Participants were told that the study would

take approximately 10 minutes to complete, for which they would be paid $2. They received

the same instructions for rating aesthetic liking as in Study 4's Aesthetic Phase. This task
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was a copy of the second half of our Mere Exposure paradigm, recon�gured to Qualtrics

as we no longer required precise timing. We did not collect precise reaction time data per

item, instead extracting full completion time data per participant.

3.2.1.3 Data Analysis

First, we computed all traditional summary statistics for our sample. As in Study 4,

we �t an ordinal link model with normal priors to our data using the brms package in R

(Bürkner, 2021). The maximal model was as follows:

liking � 1 + (1|painting) + (1|participant)

As this survey had no manipulation, we had no reason to produce a Bayesianp value-like

statistic for these data. Instead, we were interested in specifying a random e�ect structure

that best �t the data in order to detect small nonlinearities present in the scale. For

exploratory purposes, we were also interested in looking at the participant and painting-

level distributions of ratings. We calculated a �likability score� for each painting as an

additional source of information.

3.2.2 Results and Discussion

After outliers were removed, the average time to complete the task was 8.6 (SD = 3.4).

The average score conferred by the sample, overall, was 2.81 (SD = 1.13). To compare with

the �ndings of Study 4, which used the same stimuli, we correlated the "likability score"

of all paintings from this norming data with the average di�erence in liking ratings after

repetition ("Mere Exposure" scores) collected in Study 4. Plotted together with LOESS

smoothing, which uses a sliding window to compute local correlations in the data, we found

that paintings in the midrange of "likability," based on the separately collected norms,

corresponded with a small boost in liking after three repetitions in the previous study. As

these were separate samples, this trend is qualitative, and can be seen visualized in Figure

3.4.

We also calculated agreement using the "mean-minus-one" (MM1) method reported

in Vessel et al. (2012), which computes the correlation between an individuals' painting
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Table 3.2: Ordinal regression parameter estimates from norming study 5A

Parameter b Error 95% CI
Intercept 1 -1.37 0.11 [-1.59 -1.17]
Intercept 2 -0.25 0.10 [-0.46 -0.05]
Intercept 3 0.68 0.10 [0.48 0.88]
Intercept 4 1.79 0.11 [1.58 1.99]
Intercept (Painting) 0.40 0.04 [0.33 0.49]
Intercept (Participant) 0.59 0.07 [0.47 0.74]

Note. Intercepts are ordinal thresholds between levels of aesthetic liking (1-5); b = Bayesian regression
coef�cient in units of standard deviation, set to a latent normal z-scored scale for ordinal data; Error =

Estimated Error in units of standard deviation

rating and the ratings of all other participants. A density plot of MM1 is shown in Figure

3.5, indicating that participants, on average, correlated with the rest of the group at at

r = .31.Our agreement measures are closely matched to that of Vessel et al. (2012), who

found that human facial aesthetics were agreed upon most highly (MM1 = .85), followed by

natural scenes (MM1 = .60), interior architecture (MM1 = .4), exterior architecture (MM1

= .38), and artwork (MM1 = .31).

3.2.3 Repetition Effects on Feeling Aesthetically Moved (Study 5B)

Finally, we were interested in whether repetition a�ects the feeling of being aesthetically

moved di�erently than aesthetic liking. Psycholinguistic work that asked participants to

rate aesthetic emotion words on a circumscribed set of emotionally-relevant �GRID� features

found that �the feeling of being moved� is di�cult to separate from the feelings of �longing�

and �intellectually stimulated� on the typical dimensions of valence and arousal (Beermann

et al., 2021). The feeling of being moved was, in fact, the most �neutral,� or semantically

central, aesthetic experience word relative to the others collected. However, this re�ected

not an �unfeeling� state, but a wide range of possibilities across the 4 extracted dimensions

of valence, arousal, novelty, and power. Conversely, they found that the �bored� reaction

was easily separable from all other aesthetic word labels due to its aversiveness. Therefore,

we would expect the �aesthetically moving� rating instructions to be inclusive of aesthetic

liking, but also of epistemic and negatively-valanced reactions to art, which are equally or
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FIGURE 3.4: LOESS curve over item-level painting data for Studies 4 and 5A (norming)

more likely to occur for abstract art stimuli. As a result, we would expect participants

to assign higher aesthetic ratings in the Moving condition than in the Liking condition.

Although the exact nature of underlying experiences of being �moved� is irreducible in this

study, we believe that its inclusiveness of aesthetic liking and its preclusion of boredom

makes it a meaningful target construct.

We have no direct hypothesis as to whether the feeling of being moved will increase or

decrease with repeated presentations. This study used a 20-image subset of the previous 64

to reduce boredom and attempt to reduce any source of the wide divergence in responses to
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FIGURE 3.5: MM1 agreement scores by participant for norming Study 5A

painting repetition observed in Study 4. To arrive at this set, we selected the 20 paintings

that received the largest increase in aesthetic ratings when repeated in Study 4.

In the studies reported in Meskin et al.'s (2013) article, �Mere Exposure to Bad Art,�

it was suggested that repetition candecreaseaesthetic liking for paintings that are less

liked to begin with. They found this e�ect on a group level by repeating a selection of

paintings by Thomas Kinkade 1. We make no such claim of our stimuli; however, we were

attentive to the variability introduced into our data as an outcome of using individually

unique abstract paintings. Therefore, we opted to use a data-driven approach to reduce

the size of our stimulus set instead of manually based on subjectively anomalous image

features.

3.2.4 Methods
3.2.4.1 Participants

We recruited a sample of 166 participants from Proli�c. Participants were all native

English speakers over the age of 18 (M = 34.5). Per the Duke University IRB, participants

electronically consented to participate in our 15 minute task and were compensated $3 for

their participation.

1 Chosen “on the basis of the artistic judgement of three of the authors” (Meskin et al. 2013, p. 146)
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3.2.4.2 Stimuli

The stimuli used in both the Liking and Moving conditions for Study 5B were the

same as in Studies 4 and 5A. However, we reduced the set to 20 paintings, which were the

paintings that saw the largest increase to aesthetic rating after three repetitions in Study

4. This was done to limit boredom, particularly for those repeatedly making "moving"

ratings.

3.2.4.3 Procedure

Participants in both the Liking and Moving condition were redirected from Proli�c to

the Gorilla survey platform, where they completed their electronic consent. Whether they

were in the Liking of Moving condition, the Exposure phase was identical. Participants were

instructed to press the �F� or �J� key whether the exposure paintings were more warm-toned

or cool-toned, respectively. They then viewed 30 trials of paintings presented for 3 sec each

(ISI = 500 msec), which was comprised of three repetitions of 10 paintings each. Each

participant saw a random half of the total 20 paintings in the stimulus set and paintings

within each repetition block were randomized to avoid back-to-back presentation of the

same image.

After the Exposure Phase, participants in the Liking and Moving conditions both pro-

ceeded to their respective Aesthetic Phases. In the Liking condition, participants saw the

same instructions for how to rate paintings for aesthetic liking as in Study 4 (�imagine that

a community organizer is setting up an art exhibit for paintings that will appeal to the

general public. . . �). They then answered an attention check question to ensure that they

were rating on the basis of how much they personally liked the paintings. For participants

in the Moving condition, a set of instructions adapted (with permission) from Vessel et al.

(2012):

Now, imagine that the images you see are of paintings that may be acquired by

a museum of �ne art. The curator needs to know which paintings are the most

aesthetically pleasing based on how strongly you as an individual respond to
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them. Your job is to give your gut-level response, based on how much you �nd

the painting beautiful, compelling, or powerful.

Note: Powerful or compelling paintings may cover the entire range from �beau-

tiful� to �strange� or even �ugly.� Respond on the basis of how much this image

�moves� you. What is most important is for you to indicate what works you �nd

powerful or profound. Some of these paintings are ones you saw in the previous

viewing phase.

They then completed an attention check question to ensure that they understood that

strange paintings can be aesthetically moving. Both conditions of participants then ad-

vanced to the Aesthetic Phase to rate paintings for �liking� or �moving.� They saw all 20

paintings in the Aesthetic Phase, the order of which were randomized for each participant.

3.2.4.4 Ordinal Regression Models

We used thebrms package in R to �t an ordinal regression model to our data. The

maximal model included exposure as a predictor of beauty ratings (1-5), with the two

levels of novel exposure and repeated exposure (3 repetitions). To account for individual

di�erences in participant rating behavior and stimulus characteristics, we included random

intercepts for participant and image. To account for any remaining order e�ects after

randomizing image presentation, we also included trial order as an additional �xed e�ect.

As a result, the maximal model took the following form:

rating � 1 + trial + exposure+ condition+ exposure� condition+

(1|painting) + ( 1|participant)

3.2.5 Results and Discussion

Descriptive statistics for Study 5B are reported in Table 3.3, along with the mean

liking ratings from Study 5A for comparison. We found that participants liked the abstract

paintings similarly whether they were repeated or not, rating them an average of 2.97 and
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Table 3.3: Descriptive statistics for Study 5B.

Novel Repeated 3x
Condition n M SD RT n M SD RT
Liking 82 2.98 0.57 3331 82 2.97 0.57 3151
Moved 84 3.19 0.53 3714 84 2.96 0.514 3467
Baseline (liking) 52 2.80 0.58 N/A - - - -
Note.n = sample size; M = mean; SD= standard deviation; RT = reaction time (msec)

FIGURE 3.6: Violin plots for Liking and Moving ratings in Study 5B

2.98, respectively.

However, we found that participants were less moved by repeated paintings, an e�ect

that was signi�cant when comparing means via t-test (t = -3.90,p < .001). The response

distributions for participant averages are displayed in Figure 3.6 as violin plots.

Table 3.4 indicates the output of the ordinal regression models run on the pooled and

grouped data. We �rst modeled both liking and moving as a single variable ("rating") to

assess for interactions betweenexposureand condition. However, as we were theoretically
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Table 3.4: Parameter estimates for ordinal regression predicting moving ratings in Study
5B.

Parameter b Error 95% CI pd % in ROPE H0

rating � 1 + condition+ exposure+ trial + exposure� condition+ ( 1|painting) + ( 1|participant)

Exposure (Novel) 0.02 0.05 [-0.09 0.12] 61.62% 94.15 Undecided
Condition (Moving) -0.00 0.08 [-0.15 0.15] 51.25% 79.75 Undecided
Trial -0.00 0.00 [-0.01 -0.00] 98.83% 100.00 Accepted
(Novel * Moving) 0.20 0.07 [0.06 0.35] 99.83% 6.98 Undecided

liking � 1 + exposure+ trial + ( 1|painting) + ( 1|participant)

Intercept 1 -1.56 0.23 [-2.02 -1.10] 100% 0.00 Rejected
Intercept 2 -0.73 0.11 [-1.19 -0.28] 99.88% 0.35 Rejected
Intercept 3 -0.05 0.11 [-0.50 0.40] 57.07% 32.60 Undecided
Intercept 4 0.90 0.11 [0.44 1.35] 99.98% 0.02 Rejected
Exposure (Novel) 0.02 0.05 [-0.08 0.13] 66.30% 91.62 Undecided
Trial -0.00 0.00 [-0.01 0.00] 96.90% 100.00 Accepted
moving� 1 + exposure+ trial + ( 1|painting) + ( 1|participant)

Intercept 1 -1.46 0.23 [-1.91 -1.00] 100% 0.00 Rejected
Intercept 2 -0.58 0.23 [-1.03 -0.12] 99.30% 1.95 Rejected
Intercept 3 0.10 0.23 [-0.35 0.55] 66.62% 30.78 Undecided
Intercept 4 1.07 0.23 [0.62 1.53] 100% 0.00 Rejected
Exposure (Novel) 0.23 0.05 [0.12 0.33] 100% 0.83 Rejected
Trial -0.00 0.00 [-0.01 0.00] 89.48% 100.00 Accepted

Note. Intercepts are ordinal thresholds between levels of liking and authenticity (1-5); b = Bayesian
regression coef�cient in units of standard deviation, set to a latent normal scale for ordinal data; Error =
Estimated Error in units of standard deviation; 95% CI = credible intervals; pd= probability of direction;

ROPE= region of practical equivalence; H 0= verdict on null hypothesis

motivated to consider these aesthetic ratings separately, Table 3.4 additionally shows the

model outputs for predicting liking and moving separately. The conditions were separated

to obtain distinct threshold adjustments, listed as Intercepts 1-4. Modeled separately, it

can again be seen that participants'moving responses were signi�cantly, negatively a�ected

by repetition. Figure 3.7 summarizes the predicted response patterns for scale items 1-5

with lines indicating predicted means. Blue lines are means for novel paintings and red

lines are means for repeated paintings.
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FIGURE 3.7: Density plots of simulated data based on ordinal regression model for Study
5B. Means for responses of 1 – 5 are displayed as blue (novel) and red (repeated) lines.

The posterior distributions in Figure 3.6 appear bimodal, not normally distributed,

with the exception of the distribution of moving ratings for novel paintings. The predicted

distribution for novel moving ratings appear evenly distributed in probability across the

scale with the exception of a peak of con�ated "3" and "4" ratings. It can also be seen

that ratings of �1� and �2� are collapsed for both liking and moving responses for repeated

paintings, forming the low end of a bimodal distribution. Likewise, ratings of �3,� �4,� an

"5" form single peaks at the high ends of the bimodal distributions displayed.

3.3 Repetition Effects on Ideograph Liking (Study 6)

The Mere Exposure E�ect may have claimed and maintained its status as a widely

known explanation of aesthetic experience, in part, due to its simplicity and intuitive ap-

peal. For example, Zajonc' original article links MEE to the mechanism by which advertis-

ing can favorably a�ect consumer attitudes over time (Zajonc, 1968). Furthermore, MEE's
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straightforward interpretation, which rests on a theoretical link between ful�lled expecta-

tions and hedonic or pleasurable outcomes, has �t parsimoniously into both reinforcement

learning-inspired, approach-avoidance, and active inference-inspired theoretical frameworks

(Page, 2025; Ven de Cruys, 2017; Friston et al., 2009; Berlyne, 1970). Besides its nat-

ural integration with other ideas, another factor that drove the outpouring of interest in

the decades following the original publication were the inconsistent experimental �ndings,

search for boundary conditions, and particularities of stimuli and task parameters. Moti-

vated by both intrigue and frustration, methodological studies such as Temme (1984), and

numerous others (e.g., Seamon et al., 1995; Stang, 1974; Burgess & Sales, 1971; Harrison

et al., 1971) sprang up around this e�ort, some of which used painting stimuli. As a result,

the visibility and size of this body of work in memory, perception, and motivation research

communities bene�ted empirical aesthetics greatly. To re-connect this literature with our

understanding of multivalent aesthetic experiences, it is imperative that the MEE replaces

as it is expected to in a stimulus type projected from the literature to yield the e�ect.

In my �nal study on Mere Exposure and aesthetic experience, I chose to replicate the

procedure using Chinese ideographs in Temme (1984). Like other methodological explo-

rations of the MEE, this article is itself a replication and extension of Zajonc (1968) and

is well within the parameters common to successful replications of MEE (Bornstein &

Craver-Lemley, 2022). Having been written closer in time to the publication of Berlyne's

(1970) two-factor theory of positive habituation and tedium (or satiation), Temme (1984)

speci�cally tests whether participants react di�erently to repeated exposures of Chinese

ideographs versus abstract painting stimuli on the basis of the �mental set� induced. Namely,

that paintings induce an �aesthetic set� that is distinct from the �a�nitive set� measured

by the aesthetic liking variable. The aesthetic mental set, in the two-factor explanation, is

more sensitive to the negative e�ects of tedium, as curiosity towards the paintings is repeat-

edly obstructed by short and repeated exposures. On the other hand, visually pleasing but

uninterpretable symbols (to those who can not read logographic or ideographic languages)

are predicted to only show tedium e�ects when the judgment required of participants is
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cognitively e�ortful, such as guessing their meaning. As such, data from Temme (1984)

con�rmed the prediction that, where 5 repetitions did not increase aesthetic ratings of

abstract paintings, it repeatedly increased aesthetic ratings of Chinese ideograph stimuli,

all other task conditions held equal. Given its similar scope and situatedness within the

historical body of Mere Exposure evidence, this example from the literature was selected

for replication.

3.3.1 Methods
3.3.1.1 Participants

This sample was comprised of Duke University undergraduates enrolled in introductory-

level psychology course requiring research participation. They received 0.5 credit hours for

the 20 minute study. 11 participants self-identi�ed as having experience reading �CJKV�

languages (i.e., Chinese, Japanese, Korean, or Vietnamese) and were excluded from analysis.

This was done to ensure that participants could not interpret semantic meaning from the

word stimuli. The resulting sample was 36 participants. The average age was 19.7 (SD =

0.94) and gender information was not collected in the subject pool meta-data. The sample

size was calculated using the e�ect sizes estimated in Montoya et al. for ideographs at

�ve repetitions (2017), which was expected to increase for up to 20 exposures for liking

ratings and asymptotes at a normalized e�ect size of .74. As the largest e�ect size in both

magnitude and strength for the overall small to medium-small sized e�ect (betweenr = .2

and .4), we predicted that we would achieve su�cient power if we recruited 50 participants

even while retroactively excluding for CJKV literacy.

3.3.1.2 Stimuli

We used a random selection of 24 Chinese Character stimuli from the open repository

associated with Hughes et al. (2022). Nobody on the research team speaks or reads

ideographic or logographic languages; therefore, there were no speci�c selection criteria for

this subset of stimuli. 24 were chosen after determining that each would be repeated �ve

times in the exposure phase. While more deliberate methodological studies of MEE use
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multiple repetition bins and adjust their number of stimuli per bin accordingly, we were only

interested in replicating a repetition bin that was expected to induce a MEE. Therefore,

while Temme (1984) was able to achieve a MEE with 12 stimuli split between 5 repetition

bins and administered to 72 participants, we put all 12 stimuli into a single repetition bin

(5 repetitions) for additional statistical power. Stimuli can all be found in Appendix A.2.

3.3.1.3 Procedure

Participants enrolled in this study via SONA Systems (https://www.sona-systems.com)

and were redirected to the browser-based task on Gorilla, which was a modi�ed version of

the previous Mere Exposure studies reported in Studies 4, 5B, and 6. After indicating

whether they had any experience reading �CJKV� languages, participants were told that a

series of Chinese characters would appear for 5 seconds each, and that some would be shown

more than once. To help them pay close attention, we instructed participants to press the

spacebar while the image is up. This was included to add an incidental and multimodal

component to the Exposure Phase in the otherwise fully online experiment, as with the

previous studies. After con�rming in an attention check that they understood to pay close

attention and press the space bar, participants advanced to the Exposure Phase and saw a

random order of 12 Chinese characters in our set. The 12 images was a random half of the

full 24 for each participant.

After �ve repetitions, participants were told the following:

The characters you just saw were examples of Chinese calligraphy. We are

interested in your reactions to their overall form. Please rate each character

aesthetically on a scale of ugly to beautiful.

In Temme (1984), participants made either aesthetic ratings of ideographs and paintings

or a�nitive ratings of how favorable or unfavorable their meaning might be. As we did not

intend to collect a�nitive ratings of the previous set of abstract paintings, we limited the

present replication study to Temme's (1984) aesthetic ratings. Although not justi�ed in the

original experiment, the straightforwardness of the beauty rating instructions, �rate them
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on a scale `beautiful-ugly' �(Temme, 1984, p. 393) may have been chosen in place of the

usual �liking� instructions in order to divert attention away from the ideograph's a�ective

connotations in its capacity as a word. We consequentially adopted this language and added

�aesthetically� to the original wording for emphasis, as can be seen above. Participants then

made ratings of all 24 stimuli the self-paced manner described in the adapted study and

were debriefed on the relevance of repetition in aesthetic ratings of di�erent object classes.

Participants were then awarded credit regardless of indicated literacy in CJKV languages.

3.3.2 Results and Discussion

With 12 ideograph stimuli in the �ve-repetition exposure level, presented for 5 sec-

onds each (ISI = 500 msec) and rated for aesthetic beauty (1-5) in a self-paced manner,

we observed a nonsigni�cant but positive e�ect of repeated exposure. Participants rated

ideographs in the �ve-repeated exposure category slightly higher, on average (M = 3.44,SD

= 1.19), than novel ideographs (M = 3.38, SD = 1.20). However, this di�erence was not

signi�cant ( t = 0.69,p = .5). Participant averages and the overall distribution of responses

in the exposure levels are visualized in Figure 3.8 and 3.9. Reaction time also did not di�er

between aesthetic rating latencies for novel and repeated ideographs.

3.3.2.1 Ordinal Regression Models

As in Studies 4 and 5, we used thebrms package in R to �t an ordinal regression

model to our data. Identical to the previous studies, the maximal model includedexposure

as a predictor of beauty ratings (1-5), with the two levels of novel exposure and repeated

exposure (5 repetitions). To account for individual di�erences in participant rating behavior

and stimulus characteristics, we included random intercepts forparticipant and image.

To account for any remaining order e�ects after randomizing image presentation, we also

included trial order as an additional �xed e�ect. As a result, the maximal model took the

following form:

beauty� 1 + exposure + trial + (1|image) + (1|participant)
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FIGURE 3.8: Violin plots of mean ideograph ratings (1 = ugly, 5 = beautiful) from Study 6.

The predictions output on the basis of the posterior distribution for this model are reported

in Table 3.5. The parameter estimateb= .12 for repeated exposure re�ected a 0.12 standard

deviation increase in aesthetic ratings of repeated ideographs relative to novel ideographs.

Based on probability of direction (pd) calculation, there was a 94.65% chance that we

captured a small Mere Exposure E�ect in ideographs in these data. However, the magnitude

of the e�ect was su�ciently small, with nearly 40% of the posterior distribution remaining

in the region of practical equivalence (ROPE). Based on the position of the highest density

of responses captured by the posterior distribution, the decision to accept or reject the null

hypothesis was undecided in this study. Therefore, we limit our discussion of our results to

distributional characteristics.
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Table 3.5: Parameter estimates for ordinal regression predicting beauty ratings in Study 6.

Parameter b Error 95% CI pd % in ROPE H0

Intercept 1 -2.39 0.54 [-3.44 -1.35] 100% 0.00 Rejected
Intercept 2 -1.29 0.53 [-2.34 -0.26] 100% 0.02 Rejected
Intercept 3 -0.53 0.53 [-1.58 0.50] 93.92% 5.10 Undecided
Intercept 4 0.25 0. [-0.60 1.47] 69.80% 15.40 Undecided
Exposure (Rep) 0.12 0.07 [-0.03 0.26] 94.65% 39.98 Undecided
Trial -0.00 0.00 [-0.01 0.00] 94.03% 100.00 Accepted

Note. Intercepts are ordinal thresholds between levels of aesthetic liking (1-5); b = Bayesian regression
coef�cient in units of standard deviation, set to a latent normal scale for ordinal data; Error = Estimated
Error in units of standard deviation; 95% CI = credible intervals; pd= probability of direction; ROPE=

region of practical equivalence; H 0= verdict on null hypothesis

Our �xed e�ect of trial did not predict a meaningful amount of variance in beauty

ratings. However, two of the four transition probability thresholds (Intercepts 1 and 2)

were found to be signi�cantly a�ected by the repetition task. This means that, in units of

standard deviation, the probability that a given participant would assign a �1� rating over

a �2� rating was disproportionately lower than would be expected if the items on the Likert

scale were weighted evenly as a continuous psychological quantity. This was also true of the

transition threshold between �2� and �3,� where �2� responses were pushed -1.26 standard

deviations further away from �3� responses. Figure 3.9 represents the observed data from

our study with bars for the �t and spread of the posterior distribution. Similarly, Figure

3.10 visualizes the shape of the posterior distribution.

Once again, the beauty ratings for ideographs in our study did not form 5 discrete

response bins, nor did they approximate a normal distribution. In line with Intercepts 1

and 2 reported in Table 3.5, the distinct peak corresponding to ratings of �1� in the Figure

3.10 visualization of simulated data indicates that transitioning from �1� to �2� beauty

ratings was a lower probability event than would be expected from a normal distribution.

As such, �1� ratings were psychologically distinct for participants in this study. Additionally,

the transition probability between �2� and �3� was also signi�cantly shifted, such that the

probability of responding with �2� was less probable than responding with �3.� Ratings of 3-

5 were only somewhat psychologically distinct from one another in both real and simulated
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FIGURE 3.9: Histograms summarizing the observed response patterns for Study 6 with
bars representing the �t and spread of the posterior predicted distributions.

data.

3.4 General Discussion

In the four studies described, we found scant evidence of a Mere Exposure E�ect at

three repetitions (for abstract paintings) and �ve repetitions (for ideographs). However, in

Study 5B, we discovered that our participants were 0.23 standard deviations more moved

by novel paintings. The Bayesian equivalence test, which assesses overlap between the

posterior distributions' (repeated versus novel) highest density intervals, deemedb = 0.23

to be signi�cant, corroborating the results of the t-test. One main reason for using the

ordinal regression method, which requires Bayesian sampling procedures, was to obtain

estimates of "psychological distance" between the bins 1-5 in our response variables. It is

important to note that the density plots in Figures 3.3, 3.7, and 3.10 display simulated data

points. The x-axis is considered as a theoretical continuum that represents liking, moving,

and beauty, respectively. Although we chose to collect our data on an ordinal scale, which
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FIGURE 3.10: Density plots of simulated data based on ordinal regression model for
Study 6. Means for beauty ratings of 1 – 5 are displayed as blue (novel) and red

(repeated) lines.

has 5 discrete response bins, this is not the case for the simulated data. Although we could

have chosen to visualize the simulated data as histograms, this would require coercing the

simulated values into 5 bins. We kept the x-axis continuous to preserve the informational

richness of the distributions. For example, if the simulated data create �ve peaks on the

continuous x-axis, we would interpret this to mean that participants view the 5 response

bins as meaningful categories. On the other hand, if the simulated data predict a high

probability that participants will choose a "1" or "5," we might interpret that to mean that

participants only found "high" and "low" response categories to be meaningful. In Study

4, our posterior distributions for aesthetic liking predicted that participants rate abstract

paintings continuously across the response bins, with ratings of "4" and "5" con�ated at

the high end. We did not observe any meaningful di�erences between repeated and novel

paintings. None of the other posterior distributions exhibited even dispersion across the

scale, with the exception of the posterior distribution for novel paintings rated for "moving."
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For these responses, the posterior distribution predicted a con�ation between ratings of "3"

and "4." Overall, we saw evidence that participants rate paintings and ideographs either

"high" or "low" for liking and beauty, respectively. Generally speaking, participants rarely

rated the Chinese ideographs as "1" (ugly). As a result, the remaining possible responses

formed a peak that was slightly di�erentiated between ratings of "4" and "5." Indicated as

Intercept 4 in Table 3.5, the output of our ordinal regression model was undecided as to

whether this peak was distinct from ratings "2"-"4." Despite very similar repsonse patterns

for novel and repeated ideographs (Figure 3.8), participants slightly preferred the repeated

items. Table 3.5 indicates that the distribution of beauty ratings for repeated ideographs

was shifted 0.12 standard deviations ahead of the distribution of novel ratings. However,

despite a high probability that repetition a�ected ideograph beauty ratings positively ( pd

= 94.65%), the statistical signi�cance of this e�ect was undecided. Future studies should

further investigate whether or not this hints at a true e�ect.

We additionally saw bimodal response patterns predicted for aesthetic liking of abstract

paintings in Study 5B, where the posterior distribution formed two peaks (Figure 3.7).

Unlike in Study 6, there was no di�erence between repeated and novel paintings. Novel

paintings were slightly preferred over repeated paintings, but only diverged 0.02 standard

deviations. There was only an estimated 66.3% chance that the "true" e�ect is in this

direction (Table 3.4).

In conclusion, this chapter presents inconclusive results on whether we achieved any

Mere Exposure e�ects. Beauty ratings for Chinese Ideographs were taken as a proof of

concept that typical Mere Exposure paradigms, in this case Temme et al. (1984), can be

replicated using typical online sampling procedures. However, our results using non-art

stimuli were also not compelling. If future work using a larger sample or additional exper-

imental controls reveals that the small, positive e�ect of repetition on ideograph beauty

ratings is indeed a "true" Mere Exposure E�ect, we might conclude that paintings (but

not simpler �gures) are resistant to repetition enhancement. However, Study 6 used �ve

repetitions instead of three and was collected from a Duke University undergraduate sample
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rather than Proli�c participants. For consistency, future research should also investigate

whether two additional repetitions of paintings produce a positive or more negative Mere

Exposure E�ect on liking and moving.

Participants found repeated paintings to be signi�cantly less aesthetically moving than

novel paintings, which was the main �nding to emerge from these studies. If abstract

paintings are generally less impactful after repeated exposures, a future study that uses

�ve repetitions and an undergraduate sample might demonstrate a similar "negative Mere

Exposure E�ect." Indeed, our model estimates predicted a novelty preference for aesthetic

liking, as well as moving. However, since this was close to a 50% of being the correct

direction, it is also possible that �ve repetitions could increase "liking" ratings, given that

its posterior distribution is qualitatively more similar to the bimodal "beauty" responses.

Overall, we can interpet these �ndings to suggest that aesthetic liking and moving, indeed,

produce meaningfully di�erent response patterns for the same abstract stimulus types. We

also can conclude that positive Mere Exposure E�ects are di�cult to achieve for these stim-

uli online. Therefore, these studies contribute important guidance for researchers interested

in the e�ects of processing �uency on common indices of aesthetic experience.
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4. Repetition Effects on Authenticity and Liking Ratings
of AI Art

In Chapter 3, I hypothesized that the feeling of �liking� abstract art would be more sus-

ceptible to processing �uency e�ects compared to feeling aesthetically �moved,� potentially

due to the overriding in�uences of higher-order memory processes such as autobiographical

memory retrieval. We found the opposite, where repeatedly viewing abstract art was insuf-

�cient to move aesthetic liking � a null e�ect that may belie a larger ��le drawer problem�

for the �eld - while signi�cantly reducing the extent to which participants felt aesthetically

moved. One future direction is to continue altering our task paradigm: perhaps partici-

pants have a slight preference for implicitly familiar paintings compared to similar but novel

alternatives when subjected to a two-alternative forced-choice task. However, such a task is

a far cry from how people naturally engage with art. Repeated exposures to artworks, how-

ever, occur frequently � incidentally on social media, as physical reproductions, or through

multiple encounters � but also strategically, in the case of advertisements and circulated

images. While we have thus far been unable to detect a signal in our data for enhanced

aesthetic reactions to repeatedly viewed abstract art, it is possible that repetition distorts

�evidence-based� judgments more strongly, such as truth, compared to relatively subjective

aesthetic experience ratings.

An explanation that appears in both the Mere Exposure and the adjacent �Illusory

Truth� literatures is that the brain associates repeated encounters with reliable states of

a�airs in nature, thereby in�uencing us to associate more goodness, safety, and truth value

with familiar items (Alter & Oppenheimer, 2009). In this chapter, we investigate how

perceived truth judgments � or, in the visual arts domain, authenticity � is in�uenced by

repeated art viewing. Our speci�c treatment of the topic is both socially consequential

and timely: do repeated encounters with AI-generated images lead to a higher chance of

mistaking them for human creations? Furthermore, during a 3-second trial duration typical

of Mere Exposure and Illusory Truth paradigms, do authenticity judgments interact with

aesthetic liking ratings in a predictable manner?
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The foremost reason that I continue to assess aesthetic �liking,� as in Chapters 2 and

3, is due to its contrastive relationship to other aesthetic emotions. Recall from Chapter

1 that the psycholinguistic e�ort to develop and characterize an Aesthetic Emotions Scale

has thus far yielded a 7-dimensional semantic space of common reactions to art: negative

emotions, prototypical aesthetic emotions, epistemic emotions, the feeling of animation,

nostalgia/relaxation, sadness, and amusement (Schindler et al., 2017). Interestingly, in this

factor loading, �nding art pleasant or liking it is categorized in the �unpleasant� factor as

an anticorrelated item. In the expanded analysis done by Beermann et al. (2021), �liking�

could be an aspect of pleasingness or delight. In both, aesthetic liking is distinct from both

negative reactions to and the �epistemic� emotions, such as interest, curiosity, nostalgia,

feeling moved, feeling humbled, and fascination (Beermann et al., 2021; Schindler et al.,

2017).

In their respective literatures, �epistemic emotions� are also described as metacognitive

phenomena (Oppenheimer, 2009) or metacognitive feelings (Dokic, 2016). Curiosity, for ex-

ample, has been characterized as a metacognitive orientation towards a motivational state,

which can be further separated into interest and deprivation-driven curiosity (Litman 2008).

Other accounts separate intrinsically from extrinsically-sourced curiosity (Kidd & Hayden,

2015); either way, the �metacognitive� component refers to an awareness and orientation

towards a knowledge gap, or conversely, a Feeling of Knowing (�FoK�; Metcalfe, 1986). As

such, metacognition is an umbrella term for the class of consciously accessible �knowing

states� about one's abilities and internal processes in relation to a problem or goal. Some

additional examples of metacognitive feelings include the feeling of déjà vu, the feeling

of familiarity, the feeling of competence, and the tip-of-the-tongue phenomenon (Dokic,

2012) While the extent to which �metacognition,� �epistemic emotions,� and �metacognitive

feelings� are roughly synonymous terms is, itself, fertile grounds for theoretical discussion

(Carruthers, 2017), the tendency of art stimuli and aesthetic experiences to evoke their spec-

tra motivates continued interest in empirically mapping the continuities and discontinuities

between these literatures.
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Public sentiment towards AI-generated artwork has evolved rapidly in the four years

since the release of browser-based AI tools such as DALL·E in 2021 (https://www.openai.com).

Rapid improvements in the quality of AI art engenders reactions ranging from fascination,

awe, and entertainment to disinterest, distrust, and even dread. Most of the emerging

studies on aesthetic experiences of and reactions to AI art manipulate participants' beliefs

about human or AI authorship (Bellaiche et al., 2023; Chiarella et al., 2022). However,

a source of uncertainty that grows as AI improves relates to whether AI authorship will

soon be discernible at face value, how closely we care to look, and ultimately whether the

process of making these attributions factors into how much we like it. In the following

studies, we used AI to generate a set of surrealist landscape paintings. We then applied

a Mere Exposure paradigm to investigate the changes and constancies in both liking and

authenticity ratings after an Exposure Phase that did not contain any information about

the stimuli upfront.

4.1 Mere Exposure Effects on Liking and Authenticity Pilot (Study
7)

In this initial study, we were �rst interested in whether we could replicate the Mere

Exposure E�ect with art stimuli if we imposed additional constraints upon our stimulus

set. Firstly, opposite to the aims of the studies laid out in Chapter 2, we wanted to reduce

the number of possible interpretations of the paintings we showed participants without

deviating too far from the expressive artwork we used earlier. Without the use of titles,

this required representational art stimuli. However, in order to select a set of visually

consistent yet heterogenous stimuli to compare with the abstract painting set, we began

to use genre-speci�c search queries for paintings available for use on Creative Commons.

Using genre-speci�c terms simultaneously produced a more consistent stimulus set while

also increasing the chance that individual paintings would be recognized or that single

artists or movements would linked together a subset of stimuli at the exclusion of others.

As a result, we turned to Open AI's beta phase launch of �DALL·E 2,� a large language
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model-based image generator, to create a set of �surrealist� landscape images.

The prospect of using a set of fully AI-generated images for a Mere Exposure task

opened the door to questions of whether positive sentiment (liking) would be positively or

negatively in�uenced by repetition; secondly, whether this e�ect would be contingent on

human or AI painter attribution. Thus, piloting these stimuli led to compelling research

questions. We predicted that an aesthetic �Illusory Truth E�ect� of increased authenticity

ratings would be more attainable than a �Mere Exposure E�ect� for aesthetic liking in

paintings. This pilot study had a within-subjects design in order to assess the similarities

between liking and authenticity. As a result, it is not clear whether these attributions are

statistically or psychologically separable from one another. On one hand, high authenticity

may be both necessary and su�cient for aesthetic liking. On the other hand, repetition

may in�uence these ratings separately.

4.1.1 Methods
4.1.1.1 Participants

This study had a within-subjects design, which was demonstrated in the Illusory Truth

literature to produce statistically independent cross-domain results for morality and truth

judgments (Pillai et al., 2023). For attributions of truth or belief, e�ect sizes may actually

be larger when novel and repeated items are mixed within-subjects, motivating a study

design powered for a medium-sized e�ect (Pillai & Fazio, 2020). As the current study had

few direct analogs in the empirical aesthetics literature, we used G*Power to calculate a

sample size for a within-subjects two-tailed t-test for an e�ect size of ofd = .4, which

delivered N = 84.

To ensure a sample size of at least 84, we recruited 95 participants from Proli�c

(https://www.proli�c.com) for a study on �Individual Di�erences in Art Viewing.� Three

participants were removed outright: one for answering �3� for every rating and two for

nearly instantaneous responses. We then computed the standard deviation of reaction

times and removed outlier observations that exceeded 2.5 times that value. Four addi-

67



tional participants were concurrently removed from the sample for producing the majority

of outlier reaction times. This resulted in a sample size of 88 (52 female, 33 male, 3 other).

All participants were native English speakers over the age of 18 (M = 36.4, SD = 10.12)

and residents of the United States. Per the Duke University Institutional Review Board,

participants provided online prior to the start of the task, which paid $3 for 15 minutes.

4.1.1.2 Stimuli

All 42 stimuli were generated in the Chat GPT-based DALL·E 2, an online arti�cial

intelligence text-to-image generator (https://openai.com). All prompts had a �surrealist

oil painting� stem with an additional brief description of a natural environment (e.g., �a

surrealist oil painting of a tropical scene; a surrealist oil painting of a swamp scene�). The

style and subject matters were chosen to produce visual heterogeneity while remaining

thematically constrained to the landscape painting genre. We also chose to generate rep-

resentational art as a loose constraint on the visual complexity of our stimuli, which was

necessary to limit featural anomalies that could betray the AI authorship of our stimuli,

as we kept our viewing instructions purposefully ambiguous. The surrealist style prompt,

speci�cally, was chosen as a �midpoint� between representational and abstract art, given its

dreamlike and expressive quality. Firstly, participants were unlikely to be familiar with the

scenes, as the locations depicted were imaginative or fantastical. Therefore, unlike other

representational styles but like abstract art, these images may encourage participants to

suspend their disbelief and apply nonliteral interpretations while viewing and rating them.

A single prompt was �rst input into DALL ·E 2 until the output began to produce

conceptual or thematic duplicates. Images with human �gures, as well as images with

obvious anomalies were discarded. This was undertaken iteratively until we were left with

a �nal set of 42 coherent exemplars that were not clear derivatives of one another. As

such, the resulting set included scenes of cli�s, snowdrifts, forests, swamps, vistas, and

oceans. Images were hosted and displayed to participants in Gorilla experiment builder

(https://www.gorilla.sc).
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All stimuli can be seen in Appendix B.1 with the list of prompts used in Table B.1.

4.1.1.3 Procedure

At the start of the task, participants were simply told that there would be two parts to

the experiment, and that they would learn of each part separately. For the �rst part (the

Exposure Phase), they would be shown paintings for 3 each sec (ISI = 2 sec) and that some

images would be shown more than one. In fact, all 12 images in the Exposure Phase were

shown three times in a random order. As such, each participant saw a random half of the

full stimulus set. Figure 4.1 depicts example stimuli and the Exposure Phase procedure.

After viewing the repeated images all three times, participants advanced to the second

half of the task. In the Rating Phase, all participants were given the same instructions:

Some of these images were created by digital artists, and others were generated

by AI to match the artists' styles.

Primarily, we are interested in how much you liked each painting, regardless of

how it was produced. You will have an opportunity to rate each work. However,

we are also interested in whether you think a human or a computer produced

each one.

This was a repeated-measures design whereby participants provided both liking and au-

thenticity ratings for all 42 paintings. The order in which the paintings appeared was

randomized for each participant; however, each image was shown only once during the Rat-

ing Phase. Liking and Authenticity were rated on 5 point Likert scales from 1 (�Strongly

Dislike�) to 5 (�Like Very Much�) on the liking scale, and 1 (�De�nitely AI�) to 5 (�De�nitely

Human�) on the authenticity scale. Liking and authenticity rating trials never appeared

back-to-back and both were self-paced.

4.1.1.4 Data Analysis

Data were analyzed and visualized in R programming environment (Version 4.4.2, R

Core Team, 2024). We used the same ordinal regression approach to modeling our data as
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Table 4.1: Descriptive statistics for Study 7

Novel Repeated 3x
Condition n M SD RT(msec) n M SD RT(msec)
Liking 87 3.13 1.25 3335 87 3.17 1.26 3195
Authenticity 87 3.19 0.53 3714 87 2.99 1.42 3467

Note.n = sample size; M = mean; SD= standard deviation; RT = reaction time

we did in Studies 4-6 in Chapter 3. That is, following the suggestions of Bürkner & Vuorre

(2019) and Taylor et al. (2023), we used thebrms package in R to specify hierarchical mixed

models to predict liking and authenticity ratings from exposure level (novel or repeated

three times), with additional random intercepts of participant and image. These were

modeled separately as cumulative link ordinal models and together using the mediation

analysis function in the bayestestRpackage in R. We subsequently removed trial index as

a �xed e�ect due to modelling errors. The maximal models for both DVs, separately, were

as follows:

liking � 1 + exposure + (1|painting) + (1|participant)

authenticity � 1 + exposure + (1|image) + (1|participant)

4.1.2 Results and Discussion

Descriptive statistics are reported in Table 4.1. Comparing the means of liking and

authenticity ratings between repeated and novel exposure categories via t-tests, we found

no di�erence in liking ratings ( t = 0.16, p = .160) but a signi�cant increase in authenticity

ratings for repeated paintings (t = 2.409, p = .016). The density of participant averages

are displayed as violin plots superimposed over individual ratings in Figure 4.2.

Comparison across means via t-tests may indicate a signi�cant divergence in authenticity

ratings, but the e�ect hovered on the edge of signi�cance when additional corrections were

added into an ordinal regression models. Ordinal regression models, by de�nition, �t the

format of our data better than even well corrected t-tests (e.g., for nonparametric data,

for multiple comparisons), thereby sharpening our ability to detect a true signal. Output
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of parameter estimates, in units of standard deviation, are therefore detailed in Table 4.2.

Again, the b coe�cient stands for the number of standard deviations the distribution of the

dependent variable (liking or authenticity) has shifted based on the indicated parameter

(e.g., exposure).

In this study, the exposure (repeated)predictor was associated with an increase in liking

ratings of 0.06 standard deviations and an increase in authenticity ratings by 0.15 standard

deviations. However, after calculating the shape and spread of the model's 95% highest

density interval (HDI) as a measure of uncertainty, the distribution of liking scores was still

predicted to lie 83.28% within the �region of practical equivalence� (ROPE). The equivalence

that is tested in this calculation is a comparison to the distribution of responses predicted of

exposure (novel). As such, the extent to which their distributions are practically equivalent

is a directly interpreted �statistic.� Similarly, although repetition shifted the authenticity

distribution such that only 13.18% of its HDI was within the ROPE, the additional degree

of uncertainty cast upon this �nding compounds with best practice, motivating a follow-up

replication study with a much larger sample.

4.2 Mere Exposure Effects on Liking and Authenticity Replication
(Study 8)

The trend we observed towards higher authenticity ratings for repeated AI images in

Study 7 was an intriguing �nding in the sample size of 88. If this re�ected a true e�ect,

a higher-powered replication that crosses into statistical signi�cance with less uncertainty

would support the hypothesis that repetition-induced �uency leads to more false attribu-

tions of art to human painters. Given that a true e�ect of repetition on liking or authenticity

is more likely to be small, on the scale ofd = .1, our primary interest was to re-calculate

a corresponding sample size. This resulted in a calculated sample size of 266 in G*Power

for a two-tailed ANOVA. We powered our study for a repeated-measures ANOVA despite

substituting ordinal models in our statistical analyses. Ordinal regression models require

Bayesian sampling algorithms to estimate the distribution of a predicted sample and there-
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Table 4.2: Ordinal regression parameter estimates for Study 7 models, in units of
standard deviation, predicting the in�uence of repetition on average liking and

authenticity ratings

Parameter b Error 95% CI pd % in ROPE H0

liking � exposure+ ( 1|painting) + ( 1|participant)

Intercept 1 -1.51 0.11 [-1.73 -1.30] 100% 0.00 Rejected
Intercept 2 -0.58 0.11 [-0.80 -0.37] 100% 0.00 Rejected
Intercept 3 0.19 0.11 [-0.03 0.40] 95.45% 21.40 Undecided
Intercept 4 1.19 0.11 [0.97 1.41] 100% 0.00 Rejected
Exposure (Rep) -0.06 0.04 [-0.15 0.03] 91.65% 83.28 Undecided
authenticity � exposure+ ( 1|painting) + ( 1|participant)

Intercept 1 -1.01 0.11 [-1.22 -0.80] 100% 0.00 Rejected
Intercept 2 -0.24 0.10 [-0.45 -0.04] 99.15% 8.48 Undecided
Intercept 3 0.19 0.10 [-0.02 0.39] 96.23% 18.75 Undecided
Intercept 4 1.16 0.11 [0.94 1.36] 100% 0.00 Rejected
Exposure (Rep) 0.15 0.04 [-0.23 -0.06] 99.92% 13.18 Undecided
Note. Intercepts are ordinal thresholds between levels of liking and authenticity (1-5); b = Bayesian

regression coef�cient in units of standard deviation, set to a latent normal scale for ordinal data; Error =
Estimated Error in units of standard deviation; 95% CI = credible intervals; pd= probability of direction;

ROPE= region of practical equivalence; H 0= verdict on null hypothesis

fore do not enforce rigid stopping rules for sample size as traditional t-tests and ANOVAs

do.

This sample was collected in early 2024, approximately �ve months after the pilot

sample. The stimuli we used in both were designed using DALL·E 2, with DALL ·E 3 having

been released several months prior to the deployment of this replication study in late 2023.

Major changes between these versions re�ected growing concerns over artist attribution and

replication of living artists' styles. While the technical innovations between each version

of OpenAI's text-to-image generator are numerous, this speci�c focus on authenticity and

intellectual property is increasingly at the forefront of viewers' minds when interacting with

digital art. Over time, personal reactions to AI art may become more intensi�ed than they

were during the DALL·E 2 beta tests when these stimuli were made, as the implications

of its widespread use become more apparent. On the other hand, whether these emotions

con�ict with or even interact with aesthetic liking remains speculation (Chatterjee et al.,
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2022).

4.2.1 Methods
4.2.1.1 Participants

This sample was similarly recruited from Proli�c and participants were paid $3 for the

15 minute task. In total, we recruited 303 participants, none of whom participated in the

previous pilot study.

4.2.1.2 Procedure

The procedure of Study 8 was a direct replication of Study 7. After providing their

electronic consent, participants all participated in the same version of the task. First, each

participant viewed a random half of the 42 AI-generated stimuli, repeated three times each.

There were no instructions for this initial Exposure Phase other than to attentively view

the images and press the spacebar as an attentional anchor. Then, after having viewed the

images three times each, participants arrived at the Rating Phase, where they were told that

some images were produced by AI. Participants rated all 42 images for both authenticity

(1 = �AI�, 5 = �human�) and aesthetic liking (1 = �do not like�, 5 = �like very much�), the

order of which was interleaved and randomized.

4.2.1.3 Ordinal Regression Models

As in Study 7, we separated the response variablesliking and authenticity in order to

visualize the threshold estimates of our 1-5 Likert scales separately. Similarly, we began

with the same maximal models:

liking � 1 + exposure + trial + (1|painting) + (1|participant)

authenticity � 1 + exposure + trial + (1|image) + (1|participant)

However, given the much larger sample size and the variance encoded within the simulated

data points output by the Bayesian sampling procedures, the Markov chains were unable

to sample the full space under the parameter distributions until removing the �xed e�ect

of "trial." The resulting models are displayed in Table 4.5.
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Table 4.3: Descriptive statistics for replication Study 8

Novel Repeated 3x
Condition n M SD RT(msec) n M SD RT(msec)
Liking 303 3.11 1.20 4465 303 3.13 1.36 4581
Authenticity 303 2.90 1.36 4668 303 2.93 1.36 4668

4.2.2 Results

In a sample powered to detect a small e�ect size for within-subjects design, we observed

that participants' liking and authenticity ratings no longer diverged for repeated AI paint-

ings. Descriptive statistics are reported in Table 4.3 and Appendix B.2 and B.3 include the

response patterns collected for each painting. Additionally, Liking and Authenticity ratings

were signi�cantly correlated (r = 0.376, p < .001). Table 4.4 displays the outputs from the

ordinal regression models for this study, and Figures 4.5 and 4.6 show the simulated data

and observed data, respectively. In the simulated data, it can be seen that authenticity

ratings are predicted to be evenly distributed across the full 1-5 Likert scale, whereas liking

scores formed 4 peaks (con�ating ratings of "4" and "5"). However, none of these trends

varied by repetition.

4.3 General Discussion

In all, we found that repetition-associated enhancements of liking and authenticity at-

tributions are di�cult to engender using artwork stimuli. As in Chapter 3, where we

investigated the responsiveness of both aesthetic �liking� and the more explicitly epistemic

�moving� ratings, we similarly �nd in this chapter that �liking� and �authenticity� ratings

were una�ected by a three-repetition Mere Exposure task paradigm. This was particularly

surprising given the trends present in our pilot data and assumptions carried over from

the Illusory Truth E�ect. Namely, in their review, Pillai and Fazio note that most Illusory

Truth E�ect paradigms use only a single repetition during the Exposure Phase. Further-

more, tasks that use two exposure categories during the Rating Phase are seen to produce a

particularly strong e�ect (versus comparing ratings at baseline and after repetition). This
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Table 4.4: Ordinal regression parameter estimates for Study 8 models, in units of
standard deviation, predicting the in�uence of repetition on average liking and

authenticity ratings

Parameter b Error 95% CI pd % in ROPE H0

liking � exposure+ ( 1|painting) + ( 1|participant)

Intercept 1 -1.61 0.08 [-1.77 -1.45] 100% 0 Rejected
Intercept 2 -0.57 0.08 [-0.73 -0.41] 100% 0 Rejected
Intercept 3 0.31 0.08 [0.15 0.47] 99.95% 0.52 Rejected
Intercept 4 1.42 0.08 [1.26 1.58] 100% 0 Rejected
Exposure (Rep) 0.04 0.02 [-0.00 0.07] 97.20% 99.98 Accepted
authenticity � exposure+ ( 1|painting) + ( 1|participant)

Intercept 1 -0.99 0.08 [-1.15 -0.83] 100% 0 Rejected
Intercept 2 -0.17 0.08 [-0.33 -0.01] 98.42% 18.05 Undecided
Intercept 3 0.29 0.08 [0.13 0.45] 99.98% 0.90 Rejected
Intercept 4 1.32 0.08 [1.16 1.47] 100% 0 Rejected
Exposure (Rep) 0.03 0.02 [-0.00 0.07] 96.12% 99.92 Accepted
Note. Intercepts are ordinal thresholds between levels of liking and authenticity (1-5); b = Bayesian

regression coef�cient in units of standard deviation, set to a latent normal scale for ordinal data; Error =
Estimated Error in units of standard deviation; 95% CI = credible intervals; pd= probability of direction;

ROPE= region of practical equivalence; H 0= verdict on null hypothesis

had led researchers to suggest that the Illusory Truth E�ect uses information aboutrel-

ative familiarity. Therefore, our task design is theoretically well-suited to detect Illusory

Truth-like e�ects on painting authenticity ratings.

Given that these studies once again highlight aninvariance rather than a divergence

in the means of our behavioral data, we were interested in whether forming conclusions

based on the means alone obscured interesting di�erences between the distributions of the

response data. By using a Bayesian method to deliberately model the probability distri-

butions of the points on our 1-5 scales, we discovered that participants indeed interacted

with the Likert scales for Liking and Authenticity di�erently. This suggests that, although

rating behavior did not di�er signi�cantly, individual participants and paintings engendered

di�erent psychological distances between the points on our scales. However, we must con-

clude that repetition does not enhance liking ratings, nor does it increase the probability

that participants will mistake AI-generated paintings for human-made.
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FIGURE 4.1: Example of stimuli generated by DALL·E 2 for Studies 7 and 8 and
repetition paradigm for the Exposure Phase
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FIGURE 4.2: Violin plots of mean liking and authenticity ratings from Study 7 for novel
AI paintings and repeated AI paintings (within-subjects).
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FIGURE 4.3: Histograms summarizing the observed response patterns for Study 7 with
bars representing the �t and spread of the posterior predicted distributions.
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FIGURE 4.4: Density plots of simulated data based on ordinal regression model for Study
7.
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FIGURE 4.5: Violin plots of mean liking and authenticity ratings from Study 8 (N = 303,
within-subjects)
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FIGURE 4.6: Histograms summarizing the observed response patterns for Study 8 with
bars representing the �t and spread of the posterior predicted distributions.
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FIGURE 4.7: Density plots of simulated data based on ordinal regression model for Study
8.
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5. Conclusion
Overall, the aim of this dissertation was to re-examine old questions in empirical aes-

thetics in light of new frameworks and techniques. Considerations around task parameters

(namely, selection of art stimuli and de�nitional choices) require historical context that is

outside of the mainstream cognitive science discourse. Therefore, in Chapter 1, I recounted

and synthesized continuities between philosophical and psychological discourse, with a fo-

cus on the heterogeneity of terms used to describe and measure aesthetic experience. In

doing so, Chapter 1 highlighted the tendency of scholars to focus on orthogonal de�nitions

of aesthetic experience: the "aesthetic liking" or "pleasantness" de�nition and the mixed-

emotional and semantically meaningful state of "feeling aesthetically moved." Chapter 2

found that the feeling of being "moved" coincided strongly with instances of autobiograph-

ical memory reactivation, but only under spontaneous and voluntary retrieval contexts. In

Chapters 3 and 4, I demonstrated that "mere" repetition was insu�cient to increase ratings

of aesthetic liking, beauty, or authenticity. However, repetition may instead attenuate the

feeling of being aesthetically moved by abstract paintings. To elaborate upon these �nd-

ings in relation to one another and the broader literature, this �nal chapter concludes with

interpretations and implications for implicit and explicit memory systems as they relate to

arts engagement and aesthetic experience.

5.1 Implicit Memory
5.1.1 Stimulus Types

In the majority of these studies, we carefully selected digitized abstract paintings for

use as experimental stimuli. I chose abstract art stimuli because I was interested in whether

individual di�erences in aesthetic experience are a result of participants' the paintings' rel-

evance to their personal experiences. Whether as a result of relative �uency in processing

repeated or unrepeated paintings or a result of di�erences in their autobiographical rel-

evance, I expected participants' aesthetic ratings to be highly individualized. However,

the motivations for choosing stimuli that produce individualized responses may be at odds
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with the mechanisms purported to bring about the Mere Exposure E�ect. For instance, aes-

thetic experiences of abstract art may not only di�er betweenparticipants, but also within :

if participants di�er in their personalized interpretations, they may also produce di�erent

interpretations of a given painting across multiple repetitions. Given that the feeling of be-

ing moved engaged explicit memory processes, the act of interpretating and re-interpreting

abstract art across multiple exposures may be an e�ortful and even aversive activity. This

may explain the reduction in average ratings of how moving participants found repeated

abstract paintings to be in Study 5B. This �nding ran counter to the foundational predic-

tions of the Mere Exposure E�ect, which purports that repeated viewing of visual stimuli

is inherently pleasurable.

5.1.2 De�nitional Choices

The extent to which repetition a�ected both "liking" and "moving" de�nitions of aes-

thetic experience was investigated in this dissertation. Across all studies, it was found that

positive appraisals (e.g., ratings of liking and beauty) of abstract paintings, AI-generated

representational paintings, and Chinese characters were una�ected by repetition. This was

surprising, given that the Mere Exposure E�ect is thought to re�ect a heuristic whereby

predictability is implicitly interpreted as goodness, safety, or truth. Without veering too

far too far into theoretical territory, one possible explanation for why the present studies

did not produce a Mere Exposure E�ect is that other reactions unrelated to regularity or

predictability, such as "feeling aesthetically moved," dominated the aesthetic experience. If

explicit memory or semantic processes mask the e�ects of repetition on liking, this method-

ological con�ict may be unavoidable when using art stimuli, regardless of de�ntions used.

Therefore, focusing on explicit memory contributions to aesthetic experiences, or otherwise

including the feeling of being "moved" in addition to measures of positive a�ect, represent

fruitful avenues for future research.
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5.1.3 Comments on Mere Exposure

How might we understand the relevance of Mere Exposure to broader conceptions of

aesthetic experience? First, it is important to note that the present studies do not represent

an exhaustive e�ort to replicate the Mere Exposure E�ect in non-art stimuli. Correspond-

ingly, these studies corroborate the �ndings of both major meta-analyses, that painting

stimuli do not reliably produce a Mere Exposure E�ect (Montoya et al., 2017; Bornstein,

1989). However, it is still possible that familiarity increases liking ratings for stimuli when

there are no other bases upon which to form a preference, in the case of geometric shape

stimuli (Pombo et al., 2023). Furthermore, it is possible that the Mere Exposure-like ef-

fect observed by Cutting (2003) requires signi�cant spacing between encounters. In his

studies, Cutting used the number of painting reproductions as a proxy for participants' re-

peated encounters across the lifespan. Further, when he successfully employed a repetition

paradigm to increase preferences of Impressionist stimuli, the images were viewed by his

student participants over the course of the full semester. Therefore, while it may be possible

to observe a Mere Exposure-like e�ect of repetition on painting preference, it may not be

feasible within a single laboratory session. Speculatively, it may be that spaced viewings

are opportunities to associate additional memory episodes with the repeatedly encountered

painting.

5.2 Explicit Memory

In Chapter 2, I discussed the �nding that explicit memory retrieval was closely related

to the feeling of being moved by abstract art. Furthermore, throughout this dissertation, I

proposed that the feeling of being moved may supersede the feeling of aesthetic liking during

art encounters. Together, these propositions suggest that art viewing may unavoidably

serve a memory function in daily life, and indeed may be sought for the very prospect of

reinstating personal memories.

The Integrated Model of Autobiographical Memory Function by Harris, Rasmussen,

and Berntsen (2014) synthesizes four core functions of autobiographical memory retrieval
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from adjacent clinical and cognitive literatures. First, memory serves are�ective function

insofar as memories are recalled to more fully understand the self. Second, memory issocial

insofar as memories can be shared verbally or experientially. Third, memory isruminative,

insofar as memories can re-engage us with sad experiences in the past. Finally, memory

serves agenerative function when it inspires or furnishes the content of creative products.

This framework highlights the growing understanding that memories are retained for their

relevance to the present and future, not just the past. However, the ability to reinstate

autobiographical memories for re�ective, social, ruminative, or generative purposes may be

di�cult to accomplish at-will without the use of personalized memory cues.

As with music, visual art may be collected and enjoyed, in part, for its capacity to

bring forth autobiographical memories and accomplish these functions. Future research

should investigate the speci�c attributes of memories common to aesthetic experiences of

visual art in light of these functions. By understanding which memories most strongly drive

the aesthetic response, the �eld comes closer to understanding the timeless role of art in

well-being and the implications of aesthetic experience as a form of "recreational memory

retrieval."
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