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Abstract

The sublime and the beautiful are two of the oldest, most discussed categories of aesthetic
experienceln their most basic of descriptions, the sublime refers to an aesthetic experience of
fear and delight, and the beautiful refers to an aesthetic enperié pure pleasurghis thesis
explores them empirically, t bAdbilosephicacEaduityy i nf
into the Origin of Our Ideas of the Sublime and Beautful759. Three questions are asked:

(1) What are the physical characstigs of objects considered sublime, particularly size, height,
colour, brightness, and contrast in photographs, and modality, style, and tempo in piano music?
(2) What are the emotional characteristics of sublime experiences, especially in relatiod to fea
and (3) What is the relationship between judgements of the sublime and beautiful in various
contexts? Irl5 separate studies involvingg8 participants, sublimity and beauty are related but
separate experiences with distinct visual and auditory mesthanFor images, although

subjective sublimity and beauty ratings of images often show moderate correlations, sublimity is
more influenced by presentation size than is beauty, while beauty is relatively more sensitive
towards the presence of colour, antlsuity and beauty are both increased by higher

presentation of images. Although subjective sublimity often correlates with subjectiveafear
finding replicated in various studies and takktkere is no evidence that physiological

correlates of fear meared by skin conductance responses (SCRjaania electromyography

(fEMG) are activated at the same time as subjective sublimity. Tog#thse findings show

that the associations of sublimity with size, height, and fear which are found in various cultures
and | anguages, and aeegegalistcMethbddblggicallytheBtuu kiesedsd t e X
of large number of stimuli and parfigints makes the findings genesalile, which is often not

always the case in the literature of empirical aesthetics. In conclusion, sublimity is an important
and separate component of aesthetic experience, beyond the mere study of beauty alone, which

merits further study in aesthetic science.



Impact Statement

Aesthetic experiences acemmonand perhaps even inevitable in lifeidgementsuch as
goodbad,like/dislike, or pleasant/unpleasant are surprisingly interchangeable with judgements
of beautifulugly. Yet it would be an oversimplification to assume that all such judgements
signify the same underlying psychological process. To exploneabsbilitiesof different

forms of aesthetic judgements, the present thesis examined a historicailyforetied (and

likely universal)pair of aesthetic experiences, namely the sublime and the beautiful, or a
distinction between aesthetic experiences deriving from pleasure andoimoething more
overwhelmingand terrifying The research adopted a wide spectofipsychologicalesearch
methodologies, ranging from psychophysics to psychophysipdogifrom qualitativestudies

to controlled lab experiments.

Academically the research inforapast andngoing philosophical debatea how the
mind processethe siblime and the beautifuBecause the researekploresdeas of deriving
delightfrom negative emotionis both photographs and mustbe researchlso shows close
affinities to existing psychological frameworksindingmixed emotions, empirical aesttos,
music psychologyandcrossmodal interactionsAn underlying examination throughout the
thesis, whether people are similar to each other in their judgements of the sublime and the
beautiful, also indicates an identification of the researchti@psychology of individual
differences.

The commonplace nature of aesthetic experiences pravigbestunities foa wide
range of real life applications of the reseatolustries where aesthetic appeal lies at the core
of their output may find immediate relevance totthk esdindisgdon how the manipulatien
of anobjecb size height, and coloumay influence aesthetiesponses-or example, interior
designers parchitects mayind it useful to understand how t&e and height of an
environment may influence the psychologies of those inside the room, especially if the
environment is to be used for specific purpdsesial gathering vs. an important
announcemat). Museum or gallergrganisers may findalue inhow the lighting, viewing
distance, or presentation height of an installation may interact with the content of the work to
improve itsimpressions oriewers. Lastly, cosmetics companies n@ok into how different
colours of makeup may produce different, yet agtheticallyappealing, impressions.

Finally, setting where aesthetic experiences are seemingly second#rgrfoinctions,
such as student accommodations, or restaurants, may find itinsedu¥, for example, setting
the right type of background music may create the right type of mood, since music interacts
with other modalities to create an overall aesthetic experience. Againjfficult to detach
aesthetic experiences from everydég, land it would be difficult to find a situation where
aesthetic matters are categorically irrelevargofar as people make judgements of their

surroundings, those judgements atsdude araestheticomponentThat aesthetic judgements
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can be consiently subdivided into different types, and their different characterisations analysed

scientifically, is the message of the present thesis.
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We must make use of a cautious, | had almost said, a timorous megrodesfding. We must

not attempt to fly, when we can scarcely pretend to creep. In considering any complex matter,
we ought to examine every distinct ingredient in the composition, one by one; and reduce every
thing to the ut mos tsesquimigtofindwhetheétheneyareang i nt i n
principles, on which the imagination is affected, so common to all, so grounded and certain, as
to supply the means of reasoning satisfactorily about them. And such principles of Taste, | fancy
there are; howeveparadoxical it may seem to those, who on a superficial view imagine, that
there is so great a diversity of Tastes both in kind and degree, that nothing can be more
indeterminate.

I Edmund Burke
A Philosophical Enquiry into the Origin of Our Ideas of Swblime and Beautif{ll 759)
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la.l.Aesthetic Experiences and the @blime

la.11. The Subtleties of Aesthetic Eperiences
Whatis anaesthetic experiencéf? a way, the answer is simpl@. its mostrudimentary
definition, an aesthetic experiendenotes subjeatée pleasure, thgort of preference or beauty
judgement oneancasually make, sagta bookstorer concert hallln everyday phrases as
i Ohrealiyl i ke t hi s o iofrulfdT, hiosr iesvrebexpariencetisbmingte wh en
and transient a® be registered consciousbnaesthetiexperienceseemgo be associated
with the gaining opleasurén some way or anothéKubovy, 2000. It is not difficult to see
why in the Oxford English Dictionary (OED) f or i nst &scharacierisédae st het i c
fi giving] pleasure through beadtgr being in aligmentwi t h A pr i nci pl es of a
taste. o

Pleasureand beautyeing the building blocks of aesthetic experienties measureof
these variablesspecially pleasure, hapesdominatedn earlyempiricalworks onaesthetics
In one of the earliest works, Gustav Theodor Fec(i®91i 1887)i otherwise known for his
contributions to the birth of psychophysicpresented 10 rectangles of varying aspect ratios to
347 people, and studied which rectangles were most liked (Fechner, 1876). Through
experimental studies-echneultimately wanted to exploreow the physical world caglicit
pleasureThe logic is that whatver gives pleasure is also liked, atficke versgMather, 2013)
Thatlogic wasfollowed byDaniel Berlyne (19241976 ) , ar guably Fechner
terms ofinfluence orthe development of thesychology of aestheti¢€upchik, 1986)Despite
Berl ynebs ( 19riotefomplex psgchatogidalifactors ais movelty, curiosity, and
arousal,Berlyn@ s dependent -caledadstheliclpleasurewal stitconbeptually
boundtod hedoni cd6 value, pl easur e, or preference

Influenced byFechner and Berlynandlikely alsoaided by dictionary definitions,
recentwave ofempiricalworksin aesthetichavesinceaccumulatednowledge into the
variants ofboeautyand pleasuréo captureand represerdgesthetic experienceBor visual arts
alone, aesthetic responses have lypmeralisedyy measuresf pleasureor pleasingness
(Cupchik & Gebotys, 1990; Locher, Krupinski, Melldioms, & Nodine, 2007)iking (Belke,
Leder, & Augustin, 2006preferencgVartanian & Goel, 2004 gesthetiaffect(Ishai, Fairhall,
& Pepperell, 2007)andbeauty(CelaConde et al., 2004; Kawabata & Zeki, 2004). It is not
uncommon to encounter studies where one measure assumes the other. In Reber, Winkielman,
and Schwarzds (1998) pcytorlinstanaepdoperare ashked tpeatec e pt u
stimuli onascale ofprettiness (or likingpn one end andgliness (or dislikingpn the other.

Even as recent as 2 Uhe BsychadbgyoiVisertsdanveysempirisal b o o k

aestheticsasanexpor ati on of fAvisual aesthetic beauty
Avi sual aest methervwordy whatéveris @leasueabl®is also beautiful and
'This is under the chapter name f@AVisual aesthetic
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likeable, and works using these measinesame t@onstitute what is called empirical
aesthetics, or the scientific study of aesthetic experieta®d almost equivalently, the science
of pleasure)

However there are issues withe assumption thatesthetic experiences can be
capturedsolelythroughpleasureassociatedneasures-or astart, he lack of differentiation
between the various terminologies blumnparisondetweerpotentiallydifferent
psychological processesnd hence Armstrong and Betweikre d e |l | 6 s (crRiddlsth8 p . 3
regardingthéii nf | at i on o fCrucilllg aestieeticraxpérienaes entail admore
complexemotionalprofile than initially thought. While aesthetic experiences may indeed be
positive,like the experience of sunsebr romanceworksby Damien Hirst(b. 1965) with
installationsof mutilations and carcass or horror films, demonstrate that negative emotions
are very much part of aesthetic experien&adriier, Schloss, & Sammartino, 2p1Bhese
latterexamplesvould certainlyresistadjectives apleasantor beautiful In lessextreme case
even populamusicmayelicit complex and mixed emotioriSchellenberg & Scheve, 2012),
and hence the popuiar of sad ballads bifrank Sinatrar violent heavymetal musiclf
pleasureas animportantcomponat in aesthetic experiencescértainlycannot be saitb bethe
only one

To demonstrate the spectrum of aesthetic experiences, consider two artworks depicting
landscapes that are more or less matched in artistic merit via their continued positive receptions
from audiences and professionalike (Figurel andFigure2). One is Joseph Maltd William
Tur ner 8 4851)Shaw7sStorm: Hannibal and higry crossing the Alpsand the other
Cl aude Mo n 2%8)Impressios, 8nbise(Impression, soleil levahtWhere both
worksdepicthumars embedded withimatureand under the sy u r n e r évekesiaar, k
terror, drama, powedynamism andanoverall devastation initsdatkued gr andeur . )
painting on the other handlustratesthe serenityof the everydaythrough which lightessand
joy with a hint melancholyshine though.These differences emerdespite the fact that both
are aesthetically satisfying and likeable. Already, descriptions tifeiiEsexperiences using

measureof pleasure or beaure showing their limits

2The concerns seems unlikely to be just a recent phenomenon. In the preface of the first editian of his

Philosophical Enquiry into the Origin of Our Ideastbh& Sublime and Beautiffrom 1757, Edmund

Burke (1759/2008) notBReautpo f( pt.h el )A, a baunsde tohfe rtehfeo rweo rcc

fisober and attentive investigationd (p. 2) of aes:s
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Figurel. (above) J. M. W. TurneBnow Storm: Hannibal and his Army crossing the Aj84.2)

Figure?2. (below) Claude Monetimpression, 8nrise(Impression, soleildvanj (1872)

lal.2. The Sublime and Rautiful
Early aestheticians seed aware of the difficulties subsumingyeneral aesthetic experiences

entirelyunderpleasure and/dveauty When Aristotle, for instanceefersin his Poeticson how
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viewers are moved byC{assicalGreek) tragedies through being aroused of feap@gdsuch
experience painta complex picture of multileveled @tions and psychological states. The
aforementioned variables used in recent empirical workspeetiinesspleasingnessetc.are
likely to misrepresenthe aesthetic values inherentlirese tragic talesf intense emotional
circumstances

While many theorie®aveelaborated on theubtlepsychologie®f aesthetic encounters,
none have been as extensively explored as the distinction between the sublime and Geautiful.
summarise a univee of theories with its complicated historical developmigna sentence or
two isnearly impossibleYet the characterisations of the sublime and beautiful by Edmund
Burke (1729 1797) both encapsulatgystems of thoughtsui | di ng up to Bur ke
publication A Philosophi@l Enquiry into the Origins of @r Ideas of the Sublime and Beautiful
(1759/2008) and fascinations of subsequent scholars of the sublime and beautiful. Accordingly,
i n  Bur ksublimityvepresenta delightrelating toinfinity, terror, pain, vastness, power,
and obscurity. Beauty, in contrast, arises through smoothness, smallness, delicacy, pleasure, and
grace.

Bur ke ds p inbdvdratsartses anigirethe literature of the aesthetics of the
sublime and beautifuhot only in the depths of its philosophy and its phenomenological
reflections, but also in thiact that Burke would never return to further extend thisafhe
work.* While the way sublimity and beautyredescribed aa pair oftwo contrasting aesthetic
viewpointsis steadily reflectedcrosgimes,languagesgultures and across domains of arts and
aesthetic activitieso writer, arguably until Burke or since then, has demonstrated this
relationship as succinctly amdalistically(i.e. reflected agast everydaybjects and events) as
Burke managedrlhe sublime and beautifthusrenderthemselves asssentiahesthetic
experience that ardikely universal and relevant a n d cBlossakoatfbsitionfurther
enables systematic thoughts into them

With the introduction of the sublimehdappeal to thaforementioned urne and
Monet paintings, as wellsananyother forms of aesthetic activities canebglained If there is
any validity in the sublime, its presence informs that past empiricalsworkesthetics may
have been concerned with but one side of the coin of aesthetic experigreeganded scope
throughsimultaneouly consideringooth thesublime and beautifuthusencompassesew ways

to understand how the human miprdcesseaestheti@xperiences

5I'n the thesis, rocshuabngemaiblyyd wist huséetdh e nstueb!l i me. 6 T
to 6beautyé and O6the beauti ful.d6 Lastly, O6the sut
beautiful é, in reference APhlosdhicaknguiysintoche Origingiod | t i t |

Our Ideas of the Sublime and Beautiful
4 Burke would subsequently enter a decorated political career, being involved in the American
independence and later in 1790 making a name through the publication of kisasehvatie manifesto
Reflections on the revolution in France
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la.2.The Present Thesis

la.2.1. Aimsof Thesis
Despite the richness of philosophical, literary, and artisdititionsof the sublimeand
beautiful as well aghe advantages of considerialgo sublimityfor a better understandjrof
aesthetic experiences, the subliamel beautiful as a padre rarely considereds a scientific
object. The value of this thesis, then, lies on the set of reports being one of the first systematic
empirical works on th@int psychologies of the subie and beautiful.

Instead of approaching the complex phenomena of, as it theblime as a singular
entity, the thesis focused on questibased on the mofitndamentalprominent and
potentially universatomponent®f the sublime. Accordinglythe following research questions
form the main aims of the thesis:

1. What are the general descriptions of sublime experiences?

2. How consistent are judgements of sublimity both within and between participants?
3. What physical properties of objestschas size, height, colour, brightneasd

contrast, influence experiences of the sublime?

4. What emotionsinderpinsublime experiences? Specifically, what is the role of fear?
5. Are therephysiological correlates of sublime experiences?

6. How dovisual and auditory modalities interact to produce sublime experiences?

7. How do sublimity and beauty differ?

Thespecificreasons behind the selection of theestions, and how answering these questions

are important in understanding the sublime anditifghwill become evident as the thesis
progressedmportantly, vhile notexplicitly presented as a research aim, the thesis considers
Edmund Brigurdd)eAdkilosophical Enquiry into the Origins Glur Ideas of the

Sublime and BeautifilL759/2008) af#ts centraltheoretical backbone. The grounds for Hrie

that Burkeds wor k r e p-phgsiolegical aarrativegof aeftieett he f i r s
experienceStillbto t hi s day, Burkeds empirical thought
referring to Edmund Burke, it also becomes clear that the general dependent variable of the
thesisis no longer the sublimper se but the sublime agpposed to the beautiful.
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Figure3. Studio of Sir Joshua Reynoldsdmund Burkécirca 1769 or aftgr

1a.2.2 Chapters Outline

In Chapter 1hhe context of the sublime is presentégth a conceptual literature revieBy
elabaatinghow sublimity isrepresenteth linguistics, history, philosophy, and psychology, and
by demonstrating how the sublime is still relevant to this day and in multiple cultures, sublimity
is justified as an important object of scientifinquiry. Chapterlc providesalink between

theoryand empiricatealisationsMethodological and analytical limitations of past empirical
works are discussed, and improvements are suggétaes]. he importance of linear mixed
modellingas a way to analyse complstimuli and responsés feasible experimental desigiss
brought upThe chapter also provides a more detailed scope of the thesis, thereby illustrating
how big ideas as the sublime can be stuttiegmpirical settings

Chapter 1dntroduceghe firstset of empirical data studies which were pilots for the
present thesis, preliminary forays exploring possible approalch€hapter 2, a pair aftudies
demonstrate that judgemerdf sublimity and beauty adistinguishableand that they are
reliablejudgementsvithin themselves. The chagiconcludes withthe Aesthetic Hexaggra
sublimity-beauty conceptual space that will permeate throughout the rest of the thesis.

The next four chapters form a groupenfipiricalstudies, all teed in largely simar
settingsbut with differing stimulus manipulationk essencghese chapters concern whether
sublimity and beauty experiences can be moulded by chatigip@ysical presentation of
stimuli, after controlling for stimulus conterl@.i v e n s u lode associdtignavih size and
height in the literatureChapter &xplores hovthe changing of presentation size and height of

photographs may differentially affect experiences of sublimity and he@hgpter $resents
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the roleof colour (vs. black and white monochrome) on sublimity and beauty ratings, given
c o | oprevidusassociation with beautyn Chapter5, potentialvisual mechanisms dahesize
effects are further elaboratedth the considerations of visual angle aneWwing distance. Two
additional colour variablethatoccurin philosophical descriptions of the sublime and beautiful,
namely brightness and contrgaste also considereBeyond visual stimulysmusic is
introducedn Chapter 6Musicalcues as modalitystyle, and tempo amonsidered to predict
sublimity and beautgxperiencetn music.The chapter further g@korescrossmodal
interactions between visual and musical stimapgcifically on thepredictingof overall
sublimity and beauty experiences whmth visual and musical stimuli asenultaneously
present.

The following chaptehasbothbeenpublished in the peeeviewed journaPsychology
of Aesthetics, Creativity, and the Ai@hapter 7As based on a substantial online survey (around
400 paticipants) that askthreequestiors, namelyfidoes everyone experience the subfinie
Awhat are trigger s,amffwhsaitb!| @ met iexmperd e ngecploe
e X p er i ¥anaueesm@tional and cognitive measurementsallected in addition to
answers t@openended question3.he study is one of the first of its kind to elaborate on the
nature of the sublime, based on free recall and from people who report knowing little of the
philosophical discussions regarding the sublime.

Fear & a centre of debate in theories of the subliiihough the literature (especially
Burke) presents sublimity as an aesthetic delight of fear, there is little empirical eVioletiee
role of fear Chapter 8also published in thesychology oAesthetics, Creativity, and the Arts
touches upothis crucialdebateln a set of multiple studies, subjective ratings of sublimity of
photographs are both correlated with subjective ratings of feawiimghysiological markers
relating to fear (i.e.EMG & SCR).Chapter Ean be seen as an extension of the two preceding
chapters. Analysing rating data of emotional images, free word association data, and free word
generation data, the emotiomdlaracter®f sublimity and beauty amomparedThe thesis
concludes witlfChapter 10a generatliscussion chapter.

In all, the thesis providespreliminaryset of empirical findingsoncerning what
physical object characteristics triggarblimity and beautyand what emotions and cognitions
these experiencesil. In doing so, thesublime and the beautiful apainted as an important
pair of aesthetic experience, beyond the simplistic equation of an aesthetic experience being

equal topleasureTablel present@an overall structure of thgariousstudies

1a3. Chapter Summary
Early empirical works in aesthetic experiences oftepictedaesthetic experienees a form of
subjective pleasuré&or instanceGustav Fechner and Daniel Berlyne, significaomtributors
in the development of empirical aesthetics, assumed aesthetic experiencssitheoethrough

pleasure, beauty, and liking. However, with closer observations into everyday aesthetic
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experiencedrom pop music, exhibitions, to Greek tragediebecomes eviderhat the scope
of aesthetic experiensactually entails a wider spectrum of emotions and psychologies
processes.

In light of these realisations, the consideration of the sublime, ghtiétiat roots from
fear, terror, and power, opens up nhew doors to understanding how the human mind achieves
aesthetic experiences beygmatepleasure or beauty. The fact that the sublime and beautiful
have been discussed as a contrasting pair of aestimeditions historically in Western
philosophy, that they are observed in multiple cultures around the world, and that their
influences are pervasive in multiple domains of humans experiences, makes the sublime and
beautiful important theoretical markers torealistic understanding of human aesthetic
experiences.

The thesis provides one of the first systematic studies into the sublime and beautiful,
and the relationship between the two. There are two groups of research aims objestty,
characteristicghatshape sublime arfieautifulexperiencesre explored these include
stimulus manipulations regardisgze, height, colour, brightness, contrast, dnepresence of
other modalities. Secondly, the emotional natures of the sublime and beautifidltre=nage

explored. These aims are uncovered in around ten separate empirical studies.
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Tablel. Structure of empirical studies in the thesis

Stimulus type and
number(N of

Study number Chapter Collaborators Data collection date Pﬂﬁﬁfgsm Design and task newly selected St uur gsﬁ s
stimuli for the purp
study)”
96 (96) National Ip“mf"‘ry .
Lab setting; image  Geographic + 96 exp _orgtlon !nto
1 1d none Dec. 2015 4 L . sublimity rating
rating (96) architecture d stimul
hotographs and stimulus
P collection
Primary
. exploration into
P 48 (0) National .
2 1d none Jan. 2016 8 Lab settl_ng, Image Geographic supl|m|ty beauty
rating hotoaraphs judgement
P grap relationship and
stimulus collection
Chaniphat L 48 National N
. Lab setting; image ; Reliabilitiesof
3 2 J:g;tiznﬁfneﬁir:ieﬁj’] March 2016 49 rating + word Gezgrigggm * sublimity-beauty
Nathan Tod association photograph4s) judgements
. Reliabilities of
Lab setting; image (3150(43;\173(??:'33 sublimity-beauty
4 2 none Julyi Oct. 2016 39 rating + word (193) IF,)APS judgements
association hotoaraphs individual
P grap differences
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Stimulus type and
number(N of

Study number Chapter Collaborators Data collection date Plfurﬂfg);m Design and task newly selected St UL: ?)s)(/a S
stimuli for the burp
study)”
9 (0) National
Lab setting: image Geographic + 21 Effects of stimulus
5 3 Chris Hallam Nov.i Dec. 2016 32 rating + word (0) IAPS + 30(30)  size and.helght on
Evang eneration researchers sublimity and
9 generated beauty judgements
photographs
Adam Baiz&; 19(0) IAPS + 5(0)
Emily Pye; Oscar Lab setting; image National Effects of stimulus
6 4 Nagy?; Tabitha March 2017 39 rating +word Geogra_phlc +36 size ar_ld_colour on
Backhouse eneration (0) participants sublimity and
Sprigg$; Theodora 9 generated beauty judgements
Mircea® photograph¥
34(4) IAPS + 8(0) Effe_cts of stimulus
L visual angle,
Nov. 2017 Jan Lab setting; image enpe?;ttlgg)inftss(BO) viewing distance,
7 5 Yvette Garfef ' ' 39 rating + word 9 brightness, and
2018 . researchers
generation contrast on
generated blimi q
hotographs su ”.“'ty an
P beauty judgements
Effects of stimulus
visual angle,
8 5 aggregated data of $dies 5, 6, 7, and 9 brightness, and
contrast on
sublimity and
beauty judgements
7(0)IAPS + 29 Sublimity in music
L " and musie
Lab setting; image  (0) participants hotoaranh cross
9 6 Radvil & Sn Nov. 2018 39 rating + word generated b grap

generation

photographs & 36
(36) music clips

modality effects on
sublimity and
beauty judgements
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Stimulus type and
number(N of

Study number Chapter Collaborators Data collection date Particpant Design and task newly selected Studyos
numbes T purpose
stimuli for the
study)”
Alexander
Christensen; Prof.
Helmut Leder; Online survey; Exploration into the
10 7 Katherine Cotter;  Julyi Dec. 2016 402 recalledevent none subjective meaning
Dr. Matthew rating + free recall of sublimity
Pelowski; Dr.
Tomohiro Ishizu
192(192) Sublimity-fear
11 8 Dr. Gernot Gerger Junei Nov. 2016 76 Lab settmg; image participants rating relgt|onsh|p
Prof. Helmut Leder rating generated and stimulus
photographs collection
L - Sublimity-fear
Lab setting; image 72 (0) participants : :
Dr. Gernot Gerger : physiological
12 8 Prof. Helmut Leder Jan. 2017 41 rating + vyord generated (fEMG & SCR)
generation photographs . .
relationship
Emotional profiling
. 90 IAPS of sublimity and
13 9 aggregated data of Studiex 4,5, 6, 7, and® photographs beauty based on
image rating data
Emotional profiling
of sublimity and
14 9 aggregated data of Studies 3 and 4 112 words/phrases  beauty based on

word association
data
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Stimulus type and
number(N of

Study number Chapter Collaborators Data collection date Particpant Design and task newly selected Studyos
numbes T purpose
stimuli for the
study)”
Emotional profiling
of sublimity and
15 9 aggregated data of studies 5, 6,9,,and 12 none beauty based on
word generation
data

Note.All studies involved myself and primary supervisor, Pto€hris McManus. Collaboratarames are in alphabetical ord&t the time of collaborations, A. Christensen and K.
Cotter were affiliated with University of North Car olwiska,atan@r ®ensisor Gé&s gbhe p a wi
Department of Basic Psyclogiical Research and Research Methods, and Dshizu was affiliatedvi t h Uni ver sity Col | ege Ootaimumbetos Fac ul
participants: 78. Total number of photographic stimuli: 571.

*Il APSO refers to | mdSystemdlang Bradidy, & LhitHbertc 19FF)(E of Rewly telected stimuli for the study) f o thécbrenslogical order of data
collecton** A [ P] ar giemiep an tesl p h o tStudyrlld thik was the oaly studyshattasked participants to bring in their own stimulus

$Undergraduate students completing student projects from the BSc Psychology programme at University College London
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Chapter 1b. Literature Review. The Sublime, Then and Now, and in Bychology
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1b.1. The Sublime, a Relevant &st

1b.1.1. The Beginning; the Etymology of the Siblime in English
There is something elusive about the waudlimein English While one commonly hears of
the sublime visions of Caspar David Friedriciaintings (Piening, 2018), the saadjective
also finds itselin describing anything from a dish of macarohees€Schneider, 2017) tthe
Asublime safetyo of a s nookhelpwhgrareniewsprEboako s por
covers ever so often contain the singular sw
sublime to entail what is generally good. Yet still, words sugubbBminalor sublimation
which seem undeniabljerived fromsublime entail specific meanings distant from goodness.

The diffuse adaptation of the tesublimeand its variations over a wide range of
context reveals a complex history of the word, as evinced i@therd English Dictionary
(OED). Exploring theOED, variatons range fronsublimableto sublimy numberingsometwo-
dozenor soentries. In their extensive study of the etymological developinentnore aptly,
etymological confusioii of sublime Cohn and Miles (1977) seem most content with the view
of the wordbeing a Latin compound sl (change of position from below to above) and
| @ nilimis (sidelong or oblique). Thus, the sublime indicates a rising movement that follows a
diagonal slope.

Cohn and Miles (1977) pose that the meanings this group of words have come to signify
in English can be categorised roughly into four groups, namely (al)chemical, emotional
aesthetic, psychoanalytical, and psychological meanings. The (al)chemical meadatgepall
derivatives ofublim words, such that the vetb sublimeand its variations, e.gublimate can
be found in alchemy textbooks from around 1400, or the late Middle English period. Such usage
of the words, indicptedihadgmisiyt o puri fyobé, is sti

The (al)chemical meaning had repercussions in developing fields of sciences. By the
eighteenth centungublimewas adopted in medical studies, to indicate respiratory difficulties,
and later, muscles attached near surfaces. In gedogimewa s used t o mean 6ém
pr obl e masublimaéeheingwsed to signal mineral deposit. It is likely that Sigmund
Freudds twenti et h c esodinnatiopwapbem from this madifiogdf i c al t
neol ogi s Bublimenure e Signifies the abandonment of lowly and sexual desires
for higher, often social causes. The English wardliminal with its psychological meaning of
6subconsciousd, was created by a nineteenth
German phrasUnter der Schwellé

5 Ward (the creator of the word) was informed from his Latin education to @ellieninalfrom sul

(below)andil @ firnem(threshold)Y et War db6s di ssuldim aordsin &rfglishaseellot her
as ignorance of other interpretations of the Latin roots ressitblim related words creating conflicting

and sometimes opposite meanings in Englisiter der Schwellé@self is likely a derivative of
Bewusstseinsschwelleorsciousness threshold), a term from Gustav Fechner.
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It only took around fifty years in Britain for the (al)chemical ussujlimateto have
acquired a figurative meaning o faesthetawosded 6 or
meaning tradition ofublime Cohn and Miles (197) suppose that A[f]rom
meanings of purification and from the idea, again from alchemy, of elevation, came religious
and secul ar meanings of purity and sublnfieti ness
finds itself expandethtothet er r i t ori es of rhetori c, via the
Traité du sublimé1674), a French translation of the Rorea treatis©n the Sublim¢ " U} 3

yegd; Per3 HIipsous). The treatise, commonly
astonis audiences via a style of rhetoric that evokes enthusiasm, passion, and transportation.

Sublimesoon expanded to encompass not only the speaking style through which
elevated thoughts were projected and aroused, but also the elemental forces of natorddha
create similar lofty experiences. In the eighteenth censutylimebecame to signify the
feelings of loftiness themselves, untethered from the constraints of speech and nature (Monk,
1935). The history odublimeas emotionahesthetic meaningtis denotes a steady progress
from a specific style and mediuime.g. the grand literary style as proposed by Longinosa
generalisable experience of grandeur itself.
the object to tltgl3ympoe)ct o (Cohn & Mi

As suchsublim words in English have come to signify four seemingly unrelated
meaning groups, namely (al)chemical, emotieasthetic, psychoanalytical, and psychological
meanings. Yet it should be noted that such confusion aringthe mixup of four different
concepts under the same shapsulflint words is a unique problem of the English language. In
German, the four word meanings were mostly kept as separateylasieren Erhaben
Sublimierungoften in italics, and as agper noun), antnterbewussterespectively.

Summing upsublimea ppr oxi mately transl ates from Latin
di agonal slope. 6 I n English, the word has en
become to representdpgroups of meanings, namely (al)chemical, emotiaeathetic,
psychoanalytical, and psychological meanings. In the next section, various subtleties underlying
the emotionahesthetic meaning sublime the word meaning central to the present thésis

explored

1b.1.2. The Sublime in Eighteenth @ntury Britain
It is no exaggeration to suggest that eighteenth century Britain oversaw one of the most fecund
developments of emotionaksthetic theories of the sublime. The themes discussed during an
appioximate arc from John Denni$g58- 1734 to Archibald Alison {7921 1867, encompass
sublimityés relevance in rhetoric, |iteratur
architecture, music, and on natural scenery.

The contribution othese debates are theedd. Firstly, having liberated the sublime

from Longinian | iterary theories to have it
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shape or form notions of elevation or grande
debats expanded the general scope of aesthetic
the unbeautiful and the normally painful, as well as on ecstasftrand s po r( tMé n k , 1935
233) were considered, as long as some form of grandeur was associated with these experiences.
Consequently, these debates would predict the picturesque in landscape design and Gothic
literature.
In a broader sense, it could be argued digcussions of the sublime also marked a
prototype of aesthetic discussiggerse Even before Al exander Gott
coi naaes b h Astheti, British (heories on the sublime as those by Francis
Hutcheson, Lord Shaftesbuiafnd Joseph Addison pexhoed, aesthetic sentiments under the
terms Atasteo or BdmMuhdsBphkeédb wor ki wbamdo
most influential of German thinkers of aesthetics, notably Kant, Schopenhauer, and Nietzsche.
It is notsurprising, then, that aesthetics as we know nowfwaso st f ul |y expl or e
rubric of the sublimeodo (Ashfield and de Bol l
Lastly, in the reflection of notable aesthetic feelings, and irredfential inquiries as
Awhat imevies me&D, eighteenth century Britain
into the nature of subjective experiences linked with beauty. These stistigge more than
othersi can thus be argued to have set the foundédiopsychological theoriesf aesthetic
phenomena (Hippl€,957).
Below, a number of key debates and themes that would shape the landsbapeiexd
of the sublimeare presentedsome themes are presented in condensed forms, as they will be
expanded upon in later chapters. These thavilebecome key areas of the thesis, in the shapes

of assumptions and research questions.

1b. 1. 2.1. Aéfrom the objtoxcthesubfectinthee subj ect
subimeThe af orementioned quote by Cohn and Mil
from the obj ec296)twas modblled akenNMorik35), who dsgumed

eighteenth century British debates on the sublime todeant i nu al progress to
subjectivity. Ulti mately, Kant s mi ssi on was
cognitions, rather thabh)ouBucbgwasi Mloskds 9b

In a sense, such delineation fits the generamo o d o f  Bgfacus onghe inieh i n k e
feelings of sublime feelings and associated psychologies. Yet as Hipplg argues, all these
British aestheticians Aare concerned with th
of objectsimat ure and arto (p. 7). In the view tha
relationship between cause (object) and effect (subject), an object is never an object unless a
subjective agency, via perception, judgement, or emotion, registers it. Likéwwisould be

absurd to think that objects canpoecedechanges of subjective states. An object without
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subject is empty; a subject without object is blind. Thus it would be an overstatement to grant
importance to one ovéne other$

It is not surprifg, then, that Kant would be still refergablimetypical physical
objects (e.g. grand nature) that elicit the
woul d be the cl osest tEssayKdd hasidist s ufbT gesdiad vii &,y ,
considered as the Faculty of the Human Mind, by which we perceive and enjoy whatever is
beauti ful or sublime in the works of Nature
subjective states start with an objééts such, itisrarethatéh s upposed fAaut onom
subjectivityo is fulfilled at al/l (Ashfield
obj ect i vi tssublfity, the®@BDpiuggeststbat as far back as around 1484,
sublimitywas used as a subjective experience tileg@xaltation. The semantics of the sublime
at no point excluded either the object or the subject. The edjbptct simplification of Cohn
and Miles (1977) aniWonk (1935) justifies a less saal claim of doubt. As such, the
simultaneous consideratiof the object and subject, by thefeemulation of their relationship
as cause and effect, seems most fitting.

1b.1.2.2. The sublime and beautifulThe sublime is by no means the only aesthetic
experienceJoseplAddison(1672i 1719)lists among the three pillars of aesthetic experiences
as: greatness (sublimity), beauty, and uncommonness (novelty). Arriving at the NK#dkaonh
Gilpin (17247 1804) UvedalePrice(17471 1829) andRichard Payn&night (17511 1824)
the sublime ad beautiful stood aside the picturesqdiexander Gerar@Gerard(1728i 1795)
has a similar list, where novelty, sublimity, beauty, imitation, harmony, ridicule, and virtue
become central to his inquiry on the internal senses that trigger the powesimtdgination.

These variegated aesthetic dimensions notwithstanding, the sublime and beautiful are
the common denominator between most treatises (Cohn and Miles, 1977). Writers like Burke
take the matter to the extreme, to the degree of consideribgdtas exhaustive and exclusive
as aesthetic entities.

The two experiences often assuha@ aesthetic delight of an opposing typene
governed by harmony, polish, and cool pleasure, the other, by terror, transcendence, and
admiration. Monk (1935)views hat oppositi on as being symbol

formalism and restraintoftheneol assi co ( p. 2 8csiefora mate rouphe RO ma
0On Monkdés assumption, Costelloe (2012) Ilikewise
gl oss on a considerably more complicated and nuart
"See al so, At he omygsereetas aihintstedwaken the pragnatiors and to lead it

through every analogous idea that has place in tt

does Alison deny the importance of object qualities themselves. For example, hettiddilaigye objects
themselves are not subliméut when paired with fear. Large objects seem tarbenportantondition
of the sublime.
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edged palette of experiences. Once the dichotomy is achieved, the true meaning and effect of

the siblime and beautiful can be felt in the presence of the other.

1b.1.2.3. Fear and delightWhat distinguishes the sublime from the beautiful is
sublimityés Romantic tendency to find deligh
fear as a souecof delight became a major arena of debate. On the one hand, by proclaiming
validity of his nAdelightful horrordo as a uni
guardianof one side of the camp. One of the early figures of the sublime, Dennigaso®
proponent of the idea that sublime experiences stimulate thoughts of death, reflecting on his
dangerous mountaineering experiericgbe Alps. Similarly, Gerard, assimilated terror to
sublime experience through astonishment. For these writerqlégad an important role in
arousing strong emotions, especially of shocking and belittling kinds.

On the other hand, thinkesschasJoseph Priestlefi 7337 1804)andJohn Baillie(d.
1747, the latter withtheoff u ot ed phr as e 0§ deplctmgtne swlend,at ene s s
argued fear had Ilittle place for true sublinm
help. Where Burke considers physiological pain as a precondition of sublime experiences, his
psychological explanation is firmly rooted the fact that delight happens from the escaping of
pain, via a negative pleasure.

Still, there is no denying the presence of feadiscussions of the sublinieeaders of
the sublime are ever so often confronted with the fact that sublime oljeittsirivastness and
implied power, are often frightening (Costelloe, 20f12019). Des Pres (1983) outlines that
even for Longinusin the F century AD,who is otherwise not known for associating fear with
sublimity, contains ample details of what ntegger dread and feaelated responses. Of the
twenty-one examples Longinus quot@srepresentative of sublimity i n A al | but t wc
examples, the content of the poetry being quoted is blood, battle, rage and leaping flames,
cleaving swords angbiercingspearé mut i | ati on, di sfigurement an

such, fear is central to understanding eighteenth century British theories of the sublime.

1b.1.2.4. Size and heightVhile the sublime in no way presents a phenomenon wholly
homayeneous across thinkers, a number of traits commonly occur in most descriptions of
sublime djects. Costelloe (2012) fisdwo key elements, namely magnitude and height.
I n the case of size, writers as Dedaias ISadiafh
tantamount to the sublime. It further goes without saying that the very etymology of sublimity
i mplies something of height, or vertical mot

Prospects of an open Champaign Country, a vast Dedenge Heap of Mountains, high rocks

and Precipices, or a wide Exp asansfinityoniththset er s o
of Gerardds a century |l ater, it he Al ps, t he
immensity of space urafr ml 'y ext ended without | imit or te
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The assumption of this similarity is that #da
emotionso ( Monk, 1935, p. 48).

1b.1.2.5. Colour, brightness, and contrasfThere aralsosome subtle object
characteristi cs. AC®hilosophical Eguidyiinto ghe Origin @ Our IHeaH s
of the Sublime and Beautif{il759/2008) oMark A k e n s (l7@¥ &750)The Pleasures of
the Imaginationfor example, reveathe imporaince of colour on beauty but not sublimity.
Citing the same sources, darkness, and especially darkness with a dashanfdithts high

contrastareoften seen as symbolic of sublime object features.

1b.1.2.6. Sublimity of nonrvisual modalities Thesublime has often been discussed in
modalities outside the visual domain and its visual imageries. In the case of Burke, smell and
taste, too, can have sublime characters, a view that would subsequently be rejected by Baillie.
Attention was especially giveto the auditory domain, as music (Baillie, Beattie, Gerard, Jacob,
Price, & Webb) and sound (Alison, Burke, & Blair). Of these, the sublimity of music would
have its own long history beyond eighteenth century British philosophy, in the form of
musicology Specifically, musicologists would emphasise musical devices that would induce
psychological effects similar to those that would be elicited by sublime objects (Fend, 1993;
Korstvedt, 2000; Kramer, 2009; Wurth, 2009), e.g. vastness (chorus), compléidtyltgti

(fugue), shock (percussion), and negative emotionality (dissonance).

1b.1.2.7. Summary of b.1.2.Summing up, eighteenth century Britain saprolific
discussions on the sublime, one of its largest contributions being the separation ofitie subl
f r om L oorgadricaltraglifions. There were numerous discussimappingout the
psychological effects of objects on subjective states as emotions, often in the framework of
comparing the sublime against the beautiful. While most writers agréne émportance of size
and height of objects, important discussions evolved around the involvement of fear and various

nonvisual modalities, especially music.

1b.1.3. An Extended Story of the Sublime; Beyond the West, and in Preseniries

There is little reason to assume that the sublinam isighteenth centutilought cafined to

erudite discussionsinh e West . Konel ni 0 ¢ ceft@y0lapanese thinkero u n t
Mi yamot o Musashi 6s exal tat i ojnsexempanyofhows f i r st
sublime experiences via the grandeur of nature are recorded in countries and times foreign to the
those of Bur ke, K & (2@19) suovey ofLsabhingty furthes identifids e wi s 6
sublimity-like states in the likes of the lreth saglB h ar at aN Ova n § ,Ghe 11t a
century Northern Son ghe ohtgresho$lofty foreésts and spiingsd Gu o X

thel®century Noh theorist Zeami Mot oki yobs wri
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British evaluations of # sublimetheir underscoring of experiences that transcend common
logic and understanding, and tlaaeelevating with a tinge of fear and uncertaifity.

An alternative yet powerful evidence of the universality of sublimity is the simple
availability of vacabulary signifying sublimity across languages. These words likely exist,
because¢he majority of people of a certain language group sympathise with concepts related to
sublime experiences over an extended period of timeeby maintaining the words ing
vocabulary This linguistic constant can be detected even in communities wathatavely
limited vocabularies | n Mar j ori e Shost ak-&sharanifridarsleep ol o g i
noted that the workuaamong the 'Kung San people of Soutbstern Arica symbolises the
experience of awe, fear and respect (Shostak, 1983).

Still, onewould be harepressed to argue that the experience of sublimity, which
depends much on both external sources, would be immune to adaptation. David Nye, for
example, sugggs that nature is no longer a relevant source of sublimity foedergflers of the
USA from mid-20" century onward (Nye, 1995). Instead, technology and manufactured
novelties address the wonders of thiemé&meow cen
the artworld, JearFrancois Lyotard (1924 1998) via Banett Newmar(1905i 1970)
challenges the European tradition of natural sublimity by implying that figurative art does not
present an uncertainty intense enough (Morsey, 201)ekbstract art of poshodernism,
e.g.BamettNewman, a sort of existential crisisfminded whereupon the unpresentable is
presented, and tlmnsequentlyinexperiencable is experienced. This fundamental
irresolvability as the source of the sublimehar®ed among other pestodernists as Deleuze,

Kristeva, and Jameson (Costelloe, 2012).

This is not to suggest that these posiderniss contradict the fundamental values of
the sublime as established from centuries before. At the base of these vienepigrdtiation
of something beyond rational capacity. Even the proposed irresolvability becomes a means to
the final aim of Aprofound and violent affec
that eighteenth century thinkers of the sublime foaghincover and portray.

Therefore, although sublime theories reflect eclectic personal views, more likely than
not they complement rather than supplant one another in the understanding of sublime
experiences. fie sublime of the pastis, thus (toquote Baet t NewmanThes 1948 e
Sublime is Nowin Morley, 2010 also the now. This may explain why mountaineers still

exclaim at the wonders of mountains, just as

8Later wor ks, s uc hLettess oiRussidn drpveloan tha 1790k, wduksl expand
British theorien the sublime to Russian literature and culture (Bilenkin, 1998). While Karamzin was
l' i kely accustomed to Western aesthetic notions, t
greato (p. 611) Reichenbach thefédatriddentsublimitiesafn uncann)
Denni sds Al pine hikes from a century before. I ntr
impression in his homeland Russia, shows how these accounts of lofty emotions toward grand nature
must have resonated withoge unfamiliar with Western aesthetic viewpoints.
% The term was originally coined by American historian Perry Miller (190963).
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the first time he had actually seen iMagnificent,' he sighed, making no effort to wipe the
tears from his unblinking eyes" (Konelni, 20
attracts people today only adds to the timelessness of the sublime.

The experience of the sublime still éasates people, as evinced by recent inter
disciplinary projects and exhibitions. These incliithe Art of the Sublim@008) andThe
Sublime Objecf20071 2010)exhibitions both held by the Tate in Londofhe Big Nothing
(2004) at the Institute of Caernporary Art in Philadelphia, ar@n the Sublim¢2007) and
Various Voids: A Retrospectiy2009), at the Guggenheim Berlin and Centre Pompidou in
Paris, respectively.

Summing up, the sublime is hardly a mere fashion among British scholars from the
eighteenth century. The sublime as a subjecexperience is documented across the globe, and
in different eras. Even if poshodern thinkers of the sublime may have redressed the sublime
using sensibilities of new times, at its core the sublime remains afpbamd profound
experience deriving from fascinat®toward the very limits of the mind. The sublime still

remains relevant.

1b.2. The Psychology of the @lime

b, 2. 1. Edmund Burkedés Contri butublimen to a Psyc
Where the metzhysically orientated works by Kant and Schopenhauer would conflate
sublimity under the same principles of ethical inquiries or even use sublimity as a means to
elaborate on higher moral systems, British writers were concerned with analysing the
phenomenalgy of sublimity itself, uncoupled from abstract or ethical concerns. The
psychological causes and effects were sought, with complex human experiences simplified and
generalised using real life objects, nature, and artwork. This process and logic gf afquir
eighteenth century British thinkers, is what Hipd8%7 would call psychological, genetic,
historical, and ultimately, empirical.

Of them all| Edmund Burke proved the most daringly empirical (Monk, 1935). In the
first edition preface oA Philosghical Enquiry into the Origin of Our Ideas of the Sublime and
Beautiful Burkebs presents his book as fda carefu
find by experience to influence thsuchas passi o
vastress, obscurity, angularity, vacuity, magnitude and light in buildings, and even sound and
animal cries are treated as physical triggers of the sublime. Slyikargts time, Burke turns to
the bodyds physiology i n eangdswhological gespbnsen.kns b e
Burkebds attempt to |link the physical worl d t
propose an uncompromising empiridighat is, sensualistic account of aesthetic
e X p e r i[Burke,]éndhe spirit of lsacNe wt on, seeks to establish

passd onGadstell oe, 2012, p . 24) .
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JeanMarie Schaefferauthor ofArt and Aesthetics without Myt8019 proposes that
one should turn to Burke instead of Kant, for psychological research of thexsulli
Schaeffer 6s vi eewanbe cBnadandeadto threerdmuitually exclusive)
characteristic? Firstly, Burke makes no concession for the need of a specialised faculty for
aesthetic experiences. Unlike Hutcheson, Shaftesbury, and Re@rguefor a specialised
faculty, i.e.internal sensgfor the processing of beauty, Burke uses existing sensory capacities
as sight, hearing, and touch to explain the workings of the sublime. Similarly, sublimity itself is
explained by basic emotions, pleasure and fear. Burke has effectivelynagstified the
subl i me. Secondl vy, because of Burkebs focus
senses and emotions, the essence of Burkeos
considerationgs moral and/or religious undertones (Dennis and Hutcheson) or personal
associations (Lord Kames, Gerard, Alison, and Stewart). This enables Burke to find the crux of
peak experiences solely within the human bod
consderation of physiology as the main mediator of aesthetic experiences. Thirdly, Burke offers
a mechanistic solution to sublimity, and he provides a list of independent simpleacause
effects of stimuli and responses. For the likes of Kant, such mandsuiifiécult; once an
el ement is taken out for exclusive scrutiny,
robbing the shape and meaning of that incomplete component.

For Hipple 957 , Burkebs views are anal yframe al (s
a complex system), inductive (effects of isolated principles are observed), and experiential (the
outcomes of simple laws are compared against the experience of complex objects involved).

In light of Schaeffer and Hipplsublimity as described urkei more so than any of
Bur ke ds ¢ oinid remankably @omgatéle with modern psychological outlooks and
met hods. Basic faculties of the mind conside
perception and emotion, have been studiedreskvely over the past fesenturiesn
experiment al psychol ogy. Burkeds analytical
causeandeffect without overbearing his sgsh with lofty considerations, aigeal for
experimental designs.

Put togetherBurke presents one of the mastwerful empirical arguments feublime
theories. I't is especially wel cRhiosophgcalt hat ma
Enquiryal i gn wi th assumptions of modern empiric:é
no means free of defects, there is more than enough evidence to Suggé&xthaeffer hds
that Burke presents himself a convincing contender for a starting point of psychological

investigations on the sublime.

®“The views are a mix of Schaefferdéds own and mine,
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1b.2.2. The Sublime in Recent PsychologitResearch

Much of the existing psychological literature on the subliasoft considered Burke as a

philosophical reference point, even if they may lack etegijustifications forthe choice of

Bur ke over other thinkeri200% R0oal). Balowvra lit&atukea i dt ,
review of how Burkebds sublimity ané in | arge

presented

1b.2.2.1. Sublimity as an aesthetic emotiofzarly emotional models considered
sublimity-like experiences as emotions @dated with ambiguity, curiosity, and surprise
(Ekman, 1992; Frijda, 1986; lzard, 1977; Lazarus, 1991), thus rendering sublimity as a complex
emotion. Indeed, the treatment of sublimity as a powerful and complex emotion reflects the
study of fEgasusnidomBud kley (1759/2008), who argue
the strongest emotion which the mind is capa
Recent theories specifically |l ocate subli
(2005) reflection of emotimal systems, aesthetic emotions such as awe, being moved, and
ecstasy sublimity-related experiencésd o not f ol |l ow t he fAadaptive
1986) that characterise utilitarian emotions as anger, fear, joy, disgust, and sadness. In other
words, aesthetic emotions do not immediately link with survival and wellbeing values, and thus
are independent from processes concerned with fulfilling bodily needs, motivational goals, or
societal values. Likewise, sublimitike experiences are oftentegorised as aesthetic emotions
in recent aesthetic modes, such adt®y r k o v i [Chattej@ hrtl Wartanian (2014), Leder
and Nadal (2014 )Pelowski, Markey, Forster, GergandLeder (2017), and Menninghaus et
al. (2019).
This is not to suggest that sublimity is exclusively emotional. Pelowski (2015), for
example, talks of sublimitlike states in terms of transformation and spiritual transcendence,
akin t o céthaisisathnadt |lea& ser |, bealsekperigricdicDoubdl 6141D)
interprets admiration Burke sees admiration as a version of sublimifg an experience of
self-abasing submission, emphasising social functions. Then there is, Bullough, (#842)
describeshow he appreci ationdopr adiingal otinfideagannt
often achieved t hr ou g Ipsychiaal distareeAsisiich,gublimidytande ct i v

sublimity-like experiences often entail social, cognitive, and even-oagaitive mechanisms.

1b.2.2.2. Earlierexponetsi Ke |l t ner and Ha.iDdspite theapnedenc€ o ne |
of sublimity inbroadpsychological theories, systematic theorising into the psychological

workings of sublimity have been ralfdt has only been in the past two decades that serious

11 One reason of the delay may betttveo of the most influential books on the psychology of aesthetics,
namely by Fechner (1876) and Berlyne (1971), effectively overlook aesthetic emotions as an area of
study.
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explorations bsublimity were carried oytparticularlyin the form of awé? At the centre are
two theoretical works publ i shhimsbphicalEnquirye ar s ap
(1759/2008) as a major influence.

First to appear was demidllysocesultuliheorydb@aviedt 6 s (
Awe is identified as a generalised experience of social hierarchy/dominance; the experience of
being humbled by nature or great artworks is made possible by the everyday admiration one has
toward powerful individualsAll cases of awe must feature two components. Ovasigiess
the perception of something being larger than the self. Size here also pertainplysioal
attributes such as social prestige or political power. The otheeid foraccommodationthe
need to expand oned6s mental structures wupon
confusion may be part of the process, yet not necessary.

The other significant wAesthktic Tvinitg ThEooyn el ni 0 s
Konel ni di vi dhierges to¢theee Hieetchical lewels, manaagthetic awgbeing
moved andthrills/chills, in the order of increasing commonality of experience, and decreasing
intensity. Aesthetic awe is a state eemostbot h
pronounced, the ultimate, aesthetic response
large, rare, and novel objects (iseblime stimuluén-contexj}, and happens under the
precondition that the viewers are aware of their existesaiaty. \Where the states of being
moved (a weaker version of aesthetic awe) and thrills/chills (general physiological arousal)
accompany space for personal associations and interpretations, there is litperisdeal
variability in the trigger of a tiexperience of aesthetic awe.

A number of commonalities exist among both works. Both Keltner and Haidt (2003)
and Konel ni (2005, 2011) emphasise sublimity

Further justifying their stance, both operate on atiohary posits. For Keltner and Haidt, awe

i s an important mediator f or i apbyeholegcggandi ng o
flexibility essential for survival. Konel ni
aestheticawe asasignofdesa bl e sexual selection; aest het

emotional and intellectual sensitivity, and his/her economic and physical capacities to enable
andendurs uper natur al encounters. Konelnidés emph
aestletic awe as a primordial form of human experience like other emotions. Bothaiterks

Ed mund Bhilosdpeioal£nquirf1759/2008), and thereby locate themselves as part of

thelong lineage of sublime theories.

2 Throughout the thesis, awe is considered as tantamount to sublimity. lretheutié review, empirical
works that fulfil at least one of the following conditions are selected: 1) use theswldihityor the
sublime 2) use the wordweor its derivatives while citing the works by Keltner and Haidt (2003) or
Konel ni ( 203)describ@ Dsbiblinle,i ke st at e wHPhilbsephical BEnquinyg Bur k e
(1759/2008). Further explanations of the relationship between sublimity and awe are priessetadn
1b.2.2.5.
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Yet both works differ in four ways. i&tly, where Keltner and Haidt interpret awe as an
emotion rooted on soci al dynamics and power
aesthetic awe as -sbntidntnngrsoeidl, narii nt teedr acyt ifimlmg ,n omb j e
notably natue, architectureprmu s i ¢ . Her e, Konel ni 6s views ar
material worl ddés influence on the mind. Seco
detached from the everyday, as they tend to be rare and novel. There is an assumation that
novel sublime object will induce aesthetic awe regardless of cultural and individual
backgrounds. The flexibility of Keltner and
long as there is a perception of vastness and the need to accommodaetstitiess. In this
framework, different people will find different thingstobeawea s pi ri ng based on
personal and everyday appraisals.

Thirdly, in Konelnids (2011) view, aesthe
with an uncontrollable seas o f Wawh e ( f .On thelddhgr.hand, for Keltner and Haidt,
awe is a twestage process of appraisal, with the connotation of sudden revelation not a
necessity. Awe happens when the mind is cognizant, aware of its own smallness, and is willing
to adust the self the locus of control is withinthe selfoFru r t h| vy, Konel ni i s ¢
considering other sublirée states. These include not only beimgved and thrills/chills, but
al so beauty. Konel ni 6s t h o u gattifuldout nohsuldlirheedsap o s s i
insightful reflection of Burkebds treatise. T
seem to see beauty, for example, as an issue beyond their scope of Kiterase | ni 6 s appr

is therefore specifically aestie

1b.2.2.3. Subsequent empirical evidence of awe and aesthetic apirical works
have followed the publication of Keltner and
Kel t ner 6 enespactally pralific, abdeh@svestigated the elicitors and consequences of
awe. These works have verified, for example, that awe is a predominantly positive emotion, and
when compared to happiness, is most pronounced by encounters of nature, music, and art
(Anderson, Monroy, & Keltar, 2018;Shiota, Keltner, & Mossman, 2007). The importance of
nature seems paramount. When students were a
beautyo and awe, nature was cited 55% of the
when stuénts were taken out into actudes within the campus, the view of a Tasmanian
eucalyptus tree elicited more awe than did a tall campus building (Piff, Dietze, Feinberg,
Stancato, & Keltner, 2015). Even ar8n video clip of threatening nature, e.g. \aioes ad
tornadoes, seemed effectivesdiiciting awe compared to an emotionally neutrahid video
clip of furniture (Piff et al., 2015). One way awe was particularly effectively eligitesivhen
people viewed earth from outer space, a phenomenonka@svnt he fAover view ef |
been reported in both astronaut recollection and simulated space flights (Gallagher, Reinerman

Jones, Sollins, & Janz, 2014; Yaden, lwry, Slack, Eichstaedt, Zhao, Vaillant, & Newberg,
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2016). The feeling of spiritualitypgears a crucial mediator. As long as participants feel
Aspiritual 6, awe can be elicited via means o
(Bonner & Friedman, 2011; Preston & Shin, 2017). Lastly, feelings of awe may also arise from
another perso(Bai, Maruskin, Chen et al., 2017; Shiota et al., 2007).

The physiological and psychological effects of awe fasebeen researched. Viewing
an aweinspiring photograph (panoramic view), as opposed to viewing a neutral photograph
(household objects)ncreases respiration rate (Shiota, Neufeld, Yeung, Moser, & Perea, 2011).
The sympathetic nervous system was also involved when people were shomsgivieg 2
min video clips of space with ominous music (vs. neutral control), via a decrease of keart rat
(Gordon, Stellar, Anderson, McNeil, Loew, & Keltner, 2017).

Psychologically, awe has frequently been associated with a sense of beirigthisall
has been demonstrated both in cases of stirlndeed elicitation and recall (Campos, Shiota,

Keltner, Gorzaga, & Goetz, 2013; Joye & Bolderdijk, 2015; Piff et al., 2015; Shiota et al.,
2007). These findings show support for the f
original view of awéd perception of vastness. Need for accommodation, thes othredient in

the model, also finds support from findings that awe links to being more critical of weak
arguments (Griskevicius, Shiota, Neufeld, 2010), being less gutiliddlowing schematic

scripts in a memory task (Danvers & Shiota, 2017), ambb®ore willing to learn scientific

facts (Valdesolo, Shtulman, & Baron, 2017).

Awe has also been linked wittdecrease of materialism (Rudd, Vohs, & Aaker, 2012).
Aweds effect on altrui s m dndused padiciparitswerdarepar t i ¢
willing to help others (but not donate things) than those notiaseced (Joye & Bolderdijk,

2015; Rudd et al., 2012). While awe relates to prosocial thoughts in general (Piff et al., 2015),
this may be linked with the fact that awe induces humikgeéton & Shin, 2017; Stellar,

Gordon, Anderson, et al., 2017), a sense of connectedness with others (Krause & Hayward,
2015; Shiota et al., 2007), and empathy (Prade & Saroglou, 2016; Zhang, Piff, lyer, Koleva, &
Keltner, 2014).

Empirical evidence in déct supportoK o ne | ni ( BaB Pebn relafivelyl 1)
scarce. Based on the earlier theoretical postulédtiann el ni , Wani c, and Br o
people to a photograph of the Great Pyramid of Giza, a sublime stimulus of physical vastness,
rarity, andnovelty. The sublime stimulus, however, failed to elicit greater levels of reported
chillsi assumed to accompany all experiences of aestheti¢ ansibsequent music pieces
(Rachmaninov and Haydn) compared to wharticipantsvere primed to nosublimestimuli
(U.N. building,Mona Lisg Maddalena Strozyi . I n contrary, foll owing
view that the state of being moved is a weaker form of aesthetic awe, other works have
demonstrated that experiences of being moved are indeed linkechillsh\Wassiliwizky,

Wagner, Jacobsen, & Menninghaus (2015) have, for instance, found reports of being moved to

be a strong predictor of the probability of reporting chills, after taking into consideration of
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betweenrparticipantsand betweedfilm clips variations. Benedek and Kaernbach (2011) have
further demonstrated that piloerection (or goosebumps), the physiological response to chills, is

closely associated with experiences of being moved.

1b. 2. 2. 4. Beyond Kel timeeintheldmteaxtdbftotherand Konel
(aesthetic) emotionsAwe is understood to be an aesthetic emotion with a network of
antecedents and conseguences. Yet what is aw
nonaesthetic emotions? On the one hand, awe has been semllgasea positive experience,
andthere have been emphasis on how awe differs from positive emotions as enthusiasm,
attachment love, nurturant love, compassion, amusement, contentment, pride, joy, and
elevation/admiration (Danvers & Shiota, 2017; Pifdket 2015; Shiota et al., 2007; Shiota et al.,

2011). Such distinctness of awe has also received-cuitssal examinations. Where the

Di spositional Positive Emotion Scale (Shiota
independent positive emotis of awe, amusement, and pride, the three factors were replicated
among samples from the U.S., Iran, Malaysia, and Poland (Razavi et al., 2016). In all, these
efforts strengthen Keltner and Haidt,bs (2003
which isboth independent and pervasive.

On the other hand, recent works are attempting to differentiate awe from other aesthetic
emoti ons. I't was Konel ni (2005, 2011) , who f
separaté on a continuous gdation neverthelegsconstruct from states of being moved and
chills. In this context, an increasing number of works are locating being moved as a distinct
experience from awe (Menninghaus, Wagner, Hanich et al., 2015). For instance, Menninghaus
et al. (D15) argues that awe has more to do with feelings of power and authority, whereas being
moved represents attachment/ bonding/ empathy
(2018) views on the determinants of good art, being moved concerns peedanaal whereas
awe encompasses experiences that may be irrelevant to personal needs. Independently, Seibt,
Schubert, Zickfield, and Fiske (2017) see being rd@sebeing the primary term used to
encompass concepts of awe.

In a sense, these views put awdhe test, as awe is argued to be just one of a wide set
of possible aesthetic experiences. Beyond being moved, aesthetic emotions to which awe is
compared against include admiration, adoration (Algoe & Hadit, 2009; Onu, Kessler, & Smith,
2016; Schindlerzink, Windrich, & Menninghaus, 2012), wonder (Darbor, Lench, Davis, &

Hicks, 2016; Fingerhut & Prinz, 2018), fascination, nostalgia, enchantment, insight (Schindler,
Hosoya, Menninghaus, et al., 2017), and so on. Still more extreme, otherohgparechwe
against constructs entirely new to the empirical aesthetics literature, damasviuta
(Zickfield, Schubert, Siebt, et al., 2018) or tears (Pskdvi2015).
The omission of focused studies on aweods

given that sublimity and beauty are the two most commonly compared aesthetic categories in
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the aesthetics |iterature, e.g. Bur ke. Despi
sublimty-beauty duality, Keltner and Huavebeentas (200
cause of the neglettThat said, there is an increasing tendency for works to treat beauty and
aweinspiring experiences as an equally releyait of aesthetic emotions (H@®erger, Leder,
& McManus2018% Ishizu & Zeki, 2014), or at leagt consider beauty in discussions of awe
(Fingerhut & Prinz, 2017; Pelowski, Hur, Cotter, et al., 2019; Schindler et al., 2017). Ishizu and
Zeki (2014) provide insightful physiological and neurobiological underpinnings of the
comparison between sublimignd beauty.

To date, only one workyoCowen and Keltner (2017), hdiscussed awe in the context
of emotionger sei including both general and aesthetic emotioasd without exclusively
limiting responsestoresearckei c ked emoti onal categheries. Th
boundaries between categories of emotion are fuzzyrar t han ditelingr et edo (p
evidence of the complexity of aesthetic emotions.

1b.2.2.5. Sublimity and aweln the preceding literature review, sublimity and awe
were assumed interchangeable. This assumption can be attributed to three grounds. Firstly, both
Keltner and Haidt (2003) and Konel ni (2005, 2011) <consolii
constructs around subl i me t hRhibosophea Enquindds a bl vy
such, recent theories of awe work directly in tandem with matters of sublimity. Conversely,
Burke himself uses awe in depicting sublimity; this supports the view that the interchangeable
nature of sublimity and awe is not a recent phenomenon. Going further back, while the English
language often accommodates similar words meanings via Latin ando@le/Qld English
forms, sublimity owes its origin to Latin, while awe derives from Old Norse/Old English. It is
then, not surprising that in more recent psychological literature on aesthetic emotions, awe and
sublimity often appear interchangeable or astainder the same category of experience
(Fingerhut & Prinz, 2018; Hur et al., 2018; Ishizu & Zeki, 2014; Menninghaus et al., 2019;
Pelowski et al., 2017; Schindler et al., 2017).

This is not to say that the literature is free from confusion, espegib#in attempts are
made to differentiate the two. For example, Shapshay (2017) considers awe as a general

experience of exaltation, compared to sublim
other hand, Bet hel my a nartofChe concptionofsublim20 1 9) se
emotiono (p.3). Where the former subsumes su
opposite.

13 Keltner and Haidt (2003) seem to treat beauty as a purslyetie pleasure and awe as a more complex

socicecol ogical emotion. It is disappointing that t
can produce aweelated experiences that are flavoured with aesthetic pleasure. We cannot give here an
acount of what makes something beautifuld (p. 30/

14 This paper forms the basis of Studies 11 and 12 of this thesis.
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Such conceptual confusion should not deter the investigation of the existing experience
of the sublime. For someonesome specific situation, sublimity may mean one thing, while
for another sublimity may mean something else. The same thing applies for awe. Yet sublimity
and awe, as is the case for basic emotions as fear and happiness, share more than they do not.
Flexibi 1 ity is inevitable, which may al so expl ai
(2005, 2011) have adopted a prototypical model of awe. As such, variations are permitted, as
long as some core instincts are activated.

It is possible psychological works awe and sublimity have investigated a unified
experience from different assumptions. Works that use thestgotimehave been acutely
aware of the philosophical histories of the sublime, picking up concerns from date back to the
eighteenttcenturydebaes. These wor ks, predominantly by
Pelowski, Tomohiro Ishizu, Jesse Prinz, Semir Zeki, Chris McManus, and myself, have
therefore focused on the roles of physical grandeur of objects, fear, nature and, importantly,
artworks,onsubi me sensations (e.g. Hur et al., 201
2011; Ortlieb, Fischer, & Carbon, 2016; Pelowski et al., 2017; Seidel & Prinz, 2017).

Works usingawei Michelle Shiota and Dacher Keltner, notablgpproach sublimity
with a foaus on social and affective psychology approaches (e.g. Piff et al., 2014; Rudd et al.,
2012). Awe research has especially yielded insight on social connotations (prosocial behaviour
and cognition; interpersonal perception), and how sublimity differs fittwer @motions as pride
and contentment. Awe research has considered most important of all, the role of appraisal on
other psychological outcomes. That said, and perhaps pertaining to the inherent similarity
between what awe and sublimity signify, more vgook awe have started looking into the role
of fear (Danvers & Shiota, 2017; Gordon et al., 2017; Piff et al., 2014) and nature (Anderson et
al., 2018).

1b.2.2.6. Summary of b.2.2.Summing up, sublimity has been studied as an aesthetic
emotion in psychology, witiost serious worktemming fronthe lasttwo decades. The first
wor ks, namely by Keltner and Haidt (2003), a
empirically mindedPhilosophical Enquiryby Edmund Burke (1759/2008), and have helped
bring evolutionary and theoretical significance to the sublime as an object of empirical research.
Subsequent empirical support has shed light on the psychological workings of awe, especially
on the triggers and psyciphysiological consequences. While research on awe costmue
depict awebdbs uniqueness compared to other em
awe from other aesthetic emotiaischas being moved and beauty. Lasthere is enough
reason to believe that sublimity and awe are interchangeable as terminologies, and attentive
research into both may ensure that the phenomenon of the sublime is studied from varying

perspectives.
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1b.3. Chapter Summary

The sublime, origiat i ng from the Latin meaning of 6a r
sl opeb, has existed in the English | anguage
experiences of exaltatiom eighteenth century Britain, the sublime became a source of
concentrated philosophical debatgsawingupon various disciplines and fields of art.
Specifically, it was at thdime that topics still relevant to the sublime were discussed, fsom a
broad an inquiry as fiwhat mo Jiffesende betmaems 20, t 0
sublimity and beauty, the involvement of fear in sublime experiences, grand nature as a source
of the sublime, and how large objects in general are sublime. It is promising that the sublime not
only finds place in noiWestern culturedyut also among present thinkers. To this day, the idea
of sublimity intrigues minds as an experience that entails profundity overlayed with
incomprehensibility

In bringing sublimity to psychological researetkey influencehas been the
phil osophi cal wo Philosaphical Engmnylysb/2(&)mokleasi Isecause
Bur ke 6s evelplitynethddaogies from modeexperimental psychologerhaps
reflecting this suitability, Burke appears in two of the mogtartant psychological works on
sublimity, namely Keltner and Haidt (2003),
these two works, the former has especially accumulated empirical support for triggers and
effects concerning awe. Since these pulibces, an increasing number of aesthetic emotions as
being moved, chills, and wonder, have been studied, each claiming uniqueness separate from
awe. While some see conceptual delineation between sublimity and awe, there are prevailing
reasons to think thaesearch into sublimity and awsok into experience that perhaps are

conceptually singular
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Chapter 1c.The Sublime as an Object of Sience;Methodological Concerns

51



1c.1.Criticisms againstthe Sublime as a Topic of Scientifichquiry

An increasing number of empirical works on the sublfared sublimdike phenomenga
notwithstanding, the scientific study of the sublime &féasn met with resistance. Some of the
harshestriticismscame fronphilosophers.

This has been the case for thee§kof Jane Forsey, James Elkin, Richard Rorty,
Philippe Lacoud.abarthe, and Terry Eagleton, with Elkin characterising the sublime as
fifanemic, bourgeoi s, el itist, feebl e, ideol og
poor , andelloee20k M. 1> Bvensshould sublimity retain coherence as a theory,
there have been questions of sublimity becoming an object of science. Among these are views
proposing that studies should measure cold cognitive preference, as strong aesthetic responses
as sublimity, a& difficult to be truly evoked in experimental settings involving multiple stimuli
over multiple trials (Makin, 2017). The study of aesthetics has also been criticised for being
Aelitistd and being inherentl y20l6jubj ecti ve (P

Yet with careful reading of philosophical works, there are unifying themes (Hipple,
1957. Then there is the question of whether a complex an experience as sublimity can be
conceptually bulletproof at all. Sublimity is inherently miiéiceted invéving various colours
of emotions and cognitions. This diffuse core further reflects unique personal encounters,
passed through multiple eras and geographic cultures. These variations notwithstanding, people

still aggregatehese diverse experiences unsiglimity. Therefore, sublimity is

phenomenol ogically valid. Similar thoughts r
There are no for mal criteria for what is
one scientific model that appliesto allcase@&ar , and only to fear

that it is possible to develop viable alternatives that minimize the problems while
emphasizing rather than denying the importance and reality of the events now
considered emotions (p. 1436).

Despite the inheremontradictions within the concept of emotions, especially on emotions that
requires intense levels of arousal as fear (commenting on the criticism by Makin), there have
been decades of fruitful research on emotions. If sublimity as a theory experiemcss tids

is not to suggest that the sublime as a human experience, too, is undermined. It is the latter that
concerns scientists of aesthetic experiences. The argument of conceptual inconsistency there is

not sufficient a criticism.

¥This is no mere artefact of the past few decades
the author admits that unanimity farsingular view of sublimity was never attained. As a solution, some

writers have generated multiple categories of the sublime. Des Pres (1983) and Zuckert (2012) each

devised a dualype sublimity model, the former allocating the division to naiggots, and the latter, to
admirableterrifying/thrilling. Where Wurth (2009) takes the category to four, Morley (2010) invokes no

less than seven, i.e. the unpresentable, transcendence, nature, technology, terror, the uncanny, and altered
states. The list comues, and the same issue of the lack of a strict ontological systerarisaentered.
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To cite elitism for aeason against aesthetics is far from the truth, as aesthetic
appreciation is integral in human life (Lorblanchet, 2007), and happens automatically and
subconsciously (Palmer et al., 2013). Aesthetic experiences can be said to be an extension to
evaluatiom. What one evaluates, e.g. liking, is also an aesthetic judgement of beauty and
pleasure. The commonplace of aesthetic experiences makes the study of them essential.
Especially for sublimity, sublime emotions of grandeur, fear, terror, and energy affen fi
themselves expressed in superhero, action, or war films. That anyone can be immersed in these
emotions at local cinemas any time of the week, for an affordable price, is anything but elite.

Regarding the criticism of subjectivity, in psychology the sabis rarely independent
of the measured experience. Memory and perception are never purely objective, as both
represent the mindbés processing of external
the inevitability of individual difference®esices, sincenost psychological fields include
individual differences as a form of subjective variability, the presence of subjectivity as
individual differences in sublimity is not a criticism.

To sum up, criticisms on the scientific study of sublimity haemted out the supposed
deficiencies of consistent theory, presence of subjectivity, and the fact that aesthetic experiences
represent an elitist experience. Yet these criticisms are refutable.

1c.2.Methodological Limitations of Past Works
This is notto say thathe aforementionedmpirical literature on the sublinie free from

criticisms. Foumprominentmethodological shortcomings are presented.

1c.2.1. Issue of Stimulus ype
While the aesthetic emotion of sublimity is at the centre of all aforeomex empirical works,
there is a need to address how far the findings can be generalised. This is particularly relevant to
the reality that there appears to be an untamed range of stimuli types involved. Just over the past
decade, sublimity has been ex@d using photographs, short video clips, and virtual reality,
with stimuli that represent scenes of nature, imagined human interactions, artworks,
architecture, and music. Since aesthetic experiences constitute a broad range of possibilities that
involve interactions with objects, scenes, or events that trigger some form of aestheticerespons
(Leder & Nadal, 2014; Palmer et #013), one can envision future studies to broaden the scope
of stimulus choices further.

If diversity within the phenomenologyf the sublime cannot be a bad thpey se there
is little guarantee that the texture of sublimity through paintings (e.g. Fingerhut & Prinz, 2018),
for instance, corresponds on a go®ne basis with the sublimity of interpersonal interactions
(e.g. Kdtner & Haidt, 2003) or music (e.kone | ni et al ., 2007). A re
Vessel, Maurer, Denker, and Starr (2018), for example, suggest that landscapes, architecture,

human faces, and paintings afeprocessed in fundamentally different waysnibrich (1969)
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assumed that the aesthetic processing of art requires knowledge, without which one would fail
t o fr e a didoutthatieunlikelyinkhe case for nature. This divergence of aesthetic
processes between object domains may also predicadjbctives used for aesthetic
descriptions differ substantially between types and modalities of objects (Augustin, Wagemans,
& Carbon, 2012; Jacobsen, Buchta, Kéhler, & Schroger, 2004; Knoop, Menninghaus, Wagner,
& Jacobsen, 2016).

Sublime experiences iartworks vs. nofart objects, and in music vs. visual modalities,
for instance, are not merely putative nor symbolic. Violation of such concerns may result in
erroneous generalisations, as may be the case for Ishizu and Zeki (2014), for ekhearpgle.
the authors discuss specific brain areas activated with sublimity but not beauty. While sublimity
is elicited through photographs, beauty is elicited through paintings and music clips. The human
mind responds sensitively to external stimulation, and ifi@te explore psychological
responses using particular kinds of stimuli, there is a need to address how far such findings can
be generalised.

1c.2.2. Issue of Stimulus Nmber

With the exception of a handful of studies (e.g. Cowen & Keltner, 2017; Hur 2048; Ishizu

& Zeki, 2014), most works in the stimuksed empirical literature draw conclusive
judgements using-3 stimuli per experiment condition. Statistically, a small number of stimulus
compromises statistical power, even provided sufficiantiggpant numbesr(Judd, Westfall, &
Kenny, 2017).

Ultimately, small stimulus number reduces the generalisability of findings. For
example, in Experiment 2 of Seidel and Prinz
increasing the physical sizeoPai casso painting increases peop
the painting. Based on the design, it is yet unclear if the same size effect would be retained had
a figurative painting byilliam Turner orMichelangelo, or even a different painting by Picasso
hadbeen used. It is inevitable that complex stimuli as paintings produce complex variations of
psychological impact. In the case of Seidel and Prinz, the size effect becomes questionable

because it is ungeneralisable

1c.2.3. Issue of Dependent Variabl Construct Validity

It is commonplace that empirical works either ask participants for a single response of sublimity
(e.g. Gordon et al., 2016) or a set of two responses consisting of sublimity andestiwatic
experience (e.g. pride; Shiota et aD07). Either case raises issues of construct validity.

Although the researchers had aimed to capture sublimity as a unique aesthetic dimension, there
is the danger that by having asked participants of an aesthetic emotion without a comparable

aesthetic emtion, a generally positive aesthetic experience is captured instead.
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't i s true t haendedsubjactivalresponse is emvaldable io gng n
incipient field of empirical research. Yet methodological improvements are required to better
solvethe ultimate concern, which is to tease out sublimity as a unique as \aalhasthetic
emotion. In order to aligparticipantgo such view of sublimity, either a characterisation of the
sublime, or a clear reference to another comparable aesthetiteagpecan be provided in
testing. Otherwiseparticipantamay respond tsublimityas they would resporah other
occasions tbeauty beingmoved or everliking. In a context where multiple aesthetic emotions
are studied, it is crucial to not misrepnetssublimity as an umbrella term denoting general
goodnesgHur & McManus, 2017).

A troubling variant derives from Eskine,
participants were given a set of ten scales to rate stimuli, all but one of the items loaded onto a
single factor via a factor analysis (oddly, the researchers discardedt-nelescalemposing
which may have represented the true subli me)
scale, consisting ahspiring, stimulating dull, exciting moving boring, uninterestingrousing
andforgetful there is a worry thatesponses to these scales would be highly correlated anyway.
Similar to what soci al psychol ogi mattigpamisoul d ¢
may have given a coherent response to these scales that are abstract, vaguely positive (or
negatie, for reverse coding), and simisounding, judging that they either generally liked or
di sliked a stimulus. This is clearly a respo
Eskine and colleagues had measured, insufficiently captured syldisr unique aesthetic

emotions.

1c.2.4. Issue of Dependentdfiable; the Consideration of Sublimity vs. Beauty

The need for a reference emotion was mentioned as a solution to having sublimity represent a
general, positive aesthetic experience. THsremce should be an aesthetic emotion sufficiently
discriminant from sublimityTheoriesof aestheticsnay provide a blueprint.

In the aesthetics debati@seighteen century Britain, most writers validated the
uniqueness of sublimity by comparing sublimity against beauty. Their ideas rested on the
backdrop that beauty represents the neoclassical sensibility of balance and emotional cool,
whereas sublimity repsents the Romantic impulse of emotional abandon. It was not
uncommon in the eighteenth century to read remarks similar to the following quote from
Bur ke ds (Philbgophica2 Enqudy)

There is a wide difference between admiration and love. THersyhlwhich is the

cause of the former, always dwells on great objects, and terrible; the latter on small

ones, and pleasing; we submit to what we admire, but we love what submits to us; in

one case we are forced, in the other we are flattered into cocglign short, the ideas

of the sublime and the beautiful stand on
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By comparing sublimity to beauty, subl i mi
clear. The reference point of beauty provides an important cue plinieahsettings where
participants do not have access to long philosophical passages, this reference point may provide
the necessary information to make sublimity a unique and aesthetic construct.

This is not to say that beauty is the only possible eefsr point. A whole array of
candidates exist, from wonder and being moved, touched, transformation, etc. However, in the
sublimity-beauty comparison represents a pair of aesthetic experiences backed up by theories
dating back centuries. While recent wodiing Burke have made substantial strides toward a
general understanding of sublimity, it comes as a misfortune that only a handful of them have
pertained to the theory that Burke and his fellow thinkers had intebgeaterpreting
sublimity as opposetb beauty

1c.3. Burke Revisited, and the Setting of Assumptions

Scientific enquiries of complex experiences as sublimity necessitates assumptions and
theoretical constraints. Such theory fAmust r
rigorous and circumscribed to allow the conceptté ltee sd a(bK ®rde | ni ,As2011,
such, required is a theory that is narrow and tangible, but not too expansive to allow everything.

To this end, the sublimity of Edmund Burke is revisited, ireotd have his framework
justified as the main backbone of the sublimity of the present thesis. The reasons for why Burke
may suite scientific studies have been justifieeiviously One could further add the fact that
Bur keds <char act daesnetaiffer drasticadlyffrons aortiempornaiy t vy
conceptualisations of the sublime.

What does the Burkean notion of sublimity
sublimity emphasises nature. This means that the present thesis predominantly focuses on
naturd objects (e.g. photographs of mountains), instead of artworks (e.g. paintings depicting
mountainsf®Bur keds fascination of the physical wo
also means that most studies are stimdhisen?’ By focusing on actualliects, abstractions
of social scenarios are in most cases mitigated. Furthermore, physical manipulations of objects
are prioritised over perceived physical properties. For example, when considering vastness,
objects are physically enlarged. This is unlieses where researchers are interested in
perceived vastness of identically sized objects (e.g. Ishizu & Zeki, 2014). One of the most
important assumptions is the consideration of beauty as well as sublimity, and both measures
will be adopted in mosttask i nvol ved. Lastly, subscribing t

an explicit focus on felt aspects of sublimity rather than perceived aspects.

16 A crucial advantage of this focus is that natural objects often find place in sublime theories and views
from around the world, such that people often considerdgnature as a core source of the sublime. This
ensures greater generalisability. The postmodernist view of technological subliméasthegy i nus 6 s
oratorybased sublimity, for instance, are hard to come by outside of the West.
YThis is in i16se( %0dBimeksanmilei-gontext
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Taking into consideratimof methodological limitationsnost studies involve multiple
stimuli per experimetal condition to increase generalisability. Following views that experts
process objects differently to na@xperts (e.g. Palmer et al., 2013),patticipantsare limited
to nonexperts.

Summing up, the present thesis explores the sublime based an 8k
conceptualisation of the sublinlethereforefollows that the thesiexaminedelt experiences of

the sublime, based on the contexts of physical manipulations of natural objects and beauty.

1c.4. Linear Mixed Modelling; a Complementary Method of Generalisability
Enhancement

1c.4.1.Linear Mixed Modelling; Simultaneous Consideration of Multiple Random Efects
Generalisabilityis a major issue in existing empirical works on the sublpaeticularlystudies
adoptingdesigns with small numbers stimuli. The following section provides an analytical
method namely linear mixed modellidg(Judd, Westfall, & Kenny, 2013udd et al., 2007
Linear mixed modelling enables maximal consideration of random effects structures pertinent to
multiple stimuliand participants, and thereimgreasegeneralisabilityof fixed effects.Unless
noted otherwise, thignalyticalmethodis used throughout the thesis.

Assuming the presence of at least one fixed effect (e.g. manipulation of photograph
size) inpredicting certain psychological outcomes (e.g. sublimity ratjrige)ncreasing
participant and stimulusumberdncreasethe power of analyseBsychological outcomeas
dependent variablemeinfluenced by the natural heterogeneity that eéristumans and the
stimuli they experiencdraditionally,suchdataareanalysed in two waysyhere either one
type of vaiance is eliminated. fiis simplificationof variance structurenableghe data to align
with a standard Analysis of Varian€BNOVA) format, from which a relatively straightforward
calculation ofF-statistics is possible, compared to partitiorafigpossible variancg&ornfield
& Tukey, 1956; Winer, 1971)

In traditional ANOVAs, datareaggregated across stimwuch that the participants
provide the main observatians thetypical scenariothe random effects that occur due to
participants are considst, but those that occur duestamuli are ignoredin a broader sense,
data aggregation is a common pragfic psychologyas the elimination of variane&ross
stimuli is easyto graspbothinterpretatioawiseand computationallyThere have also been
cases in empirical aesthetickave bothaggregation acrogsarticipantsand stimuliare taken,
yet in separi@ analysegMcManus, Cheema, & Stoker, 1993)

There are compromises iatd aggregatioacross stimujibecause there is little
guarantee that everyone (or everything) has (or evokes) identical psychological processes to

certain fixed effectslt may bea solution to select just omarticipant or stimulugom the start,

18 Also commonly known asultilevel modellingr hierarchical (linear) modelling
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as many works in empirical aesthetittsindeed andsubsequentljorgo concerns regarding
data aggregatioar variation contralThatthese methalultimately limit generalisability,
however, is unquestionahlas has been discussed beféiebest,such manipulationepresers
case studies @ particular participanor stimulus To eliminate variance either analysisor
design in other words by data aggregatiorbgrsinglestimulus/participant selection
respectivelycannot be aolution.

In this context, linear mixed modelling is an analytical method that hamdikiple
random effectsimultaneously. While the handing of multiple random effects itself existed from
the 1960s as theories (Clark, 1973; Green & Tukey, 1960), the theories were rarely realised
until recent developments in computational capacities (e.g. Judd et al., BOth2accessible
technological advancememsth software such aR, linear mixed mdelling permits
increasingly robust generalisability across both participants and stimak$essing
statistically significant fixed effects.

First, it is important to uncover what random effects are effdntéidear mixed
modelling. h designs wittmultiple participants and stimuli, there d@heee types obasic
random effed. They are as following

(a) Random variance attributed to participant mean differaheedegree to which
peopld s a V° espanges differ

(b) Random variance attributéd stimulus mean differencthe degree to which
stimulibs average oresponses differ

(c) Random variance attributedttoe interaction betweg@) and(b): the degree to

whichstimulid s a v e r a gddfer aceosqeaple s e s

With an added fixed effecr manipulation conditiarthere are threadditionalrandom effect

typesto considerThe same logic follows additional fixed effecthiey are as follows:

(d) Random variance attributedtioe interaction betweg(a) andfixed effect the
degree to whiclpeopl® s a wesporsg differ betweerconditions.

(e) Random variance attributed to the interac(ionandfixed effect the degree to
whichstimulid s a v e r a gdéfer betwvegoconditols.

() Random variance attributed teetinteraction betweg(e) andfixed effect the
degree to which the averagesponsaelifferences betweerconditionsdepend on

stimulusparticipant pairs.

Linear mixed modellingdditionallyconsides the following three covariates:

191f not noted otherwise, average indicates the mean throughout the thesis.
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(g) Covariance attribited to the interaction betweéa) and(d): the degree to which
peopld s di f f er i ng baetweerordgians depersdippoencs pel\szajes
responses.

(h) Covariance attributed to the interaction betw@®rand(e): the degree to which
stimulié differing average responses between conditions depead i mavérdge s
responses.

(i) Covariance attributed to the interaction betw@gmand(f): the degree to which
stimulusparticipant pairsvith largeraveragaesponses also have largeerage
condition effects

Note thatstandardANOVAs, where datareaggregated across stimwinly accountfor (a) and
(d). The ANOVAs do not account f@b), (c), (e), (), (g), (h),and(i)i n expl ai ni ng a
variance Conversely,ihear mixed modelling, in its full modetpnsiders all nineomponents,
thusenablinggreater generalisability of fixed effactt can be argued th#te errotermin the
linear mixed modeis more refined.

Figure4, modifiedfrom Judd et al., (2079, represents a full linear mixed mod&he
dependent variablé is predicted by the fixed effedts (fixed intercept) antl & (fixed

slope of condition)where, @epresents individual participant@ndividual stimuli, andQ

conditions| refers to random effesand refers to the error.

Figure4. A full linear mixed model

From this model, the aforementioned 9 variance or covariance components can be extracted:

(@: OAD

(b): OAD

() OAD
d): OAD
e OAD
0: 0AD
(@: AT O h

(h):AT O h

M:AT O h
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1c.4.2 Fixed Effects Designand Further Enhancing Generalisability through
Randomisation
Unless noted otherwise, participants in the thasgsexposed to all fixed effect conditions in
each study, and are thereby not nested within manipulation conditinns. all fixedeffects
follow a within-participantdesign.

The situation for stimulus requires more subtletysdme studies from the thesfsofm
studies 5 to B each participant viewsrandomsubset of photograptontens taken from a
large stimulus pooln most studies, the subset of stimuli are also ramgaltocated taspecific
manipulation conditionfor eachparticipant

Because eagparticipantviews alargeset ofstimuli that is most likely unique from
otherparticipantsand since those unique images are allocated randomigrigulation
conditions,any fixed effect reported across participastsnlikely to be due to specifstimulus
characteristicsTherefore the reported fixed effects can be said tebirelyindependent of
particularstimulus contentas well as participant.his subtlety in desigprovides an additional
source oftrength and generalisability of fixed effects, beytraaforementioned random
effects analysis via linear mixed modelling.

To demonstrate the advantages of the mentiate=ign, consider Experimenir
Seidel and Prinz (2017). Here, the authors present either a small or large version of Pablo
Pi c as s o 6TareepMasicrangi92lyto participarst upon which the participasitate the
version of theaintingthey seeThe datareanalysed by compeng the aggregated rating data
of participants whdooked athe small version of the painting, against the aggregated rating
data of thos who looked athe large version of the painting.

I n the studybs desi gn, t hethessingledPicasfof ect i s
painting, and with the unique emotional and cognitive assodla@aintingevokes It is
possible that the particular Picasso paintinguftktnownreasons, creates a uniquely strong
presentatiorsize effect. It may also be the cdlat different participants have different
sensitivities to atmaopjiect i6rsg ps epreasant atni cn
Three Musiciad s obj ect size. The aforementioned rar

confounding potentiaJsaandthus generates more power for fixed effects

1c.4.3.Analytical Methodand Sample Code

How to analyselata with randonstructure® Given the multiple levels of randomisation
processewhere fixed effects are allocated acrpasticipants overall there cannot be said to
exist any nesting across participants, targets, and fixed factors. One analytical heuristic is to
assume fullycrossed designs, wheggeryparticipantstimulus p# is exposed to all conditions.
Themissing combinatiomfrom the theoretical fullgrossed design are treatsimissing

values.
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All linear mixed modelling analysés the thesisrecomputedusing themer()
function of theme4package (Bates, Maechler, Bolker, & Walker, 20033 version 3.4.1 (R
DevelopmenCore Team, 20085 pecifically, eéch linear mixed modés$ constructed with
maximal random effects structure, in accordance with the guidelines by Barr, Levy, Scheepers,
and Tily (2013)and Judd et al. (20L This method reflectdhe waylinear mixed mdelling is
implemented in empirical aesthetics works (Brieber, Nadal, Leder, & Rosenberg, 2014; Hur et
al., 2018; Vartanian et al., 28]l In the event of convergence errors, higher order interaction
termsin random effects ardropped(Judd et al.2017). p-values aB5% confidence intervafer
all fixed effecty(Type Il) and pairwise comparisomseobtained using thenerTestpackage
(Kuznetsova, Brockhoff, & Christensen, 201FPairwise comparisons are basedeast square
meansUnless specifiedtherwise, stimations ot andF statisticsarebased on the
Satterthwaite@pproximation for degrees of freedom.

Belowis a sample R cod&here DV represents dependent variable and IV represents
independent variable. The codes have been generatedubilgy gui dance o) Judd
supplementary materials.

Model = Imer(DV ~ IV + (1+ IV |Participant) + (1+ IV |Stimulus) +
(1 |Participant:Stimulus), Data)

I n t he @oviPaticipait)h e d&indicates that there are differing baselieeels of

theDV(t he i nt er ce @b joreachparticipamtanwelbad difféng reBponses to

the IV for eachparticipant( Ift|Participant 0.) Li ke wi+k|8timulus) h e 0nfeans

that there are differing baselihevels of the DV for each stimulus, as wasl differing
responses to the |(VPaftidpant:Senalgsh std nmd atrde tThe A
model also considers amteraction betweethe random effects structurespafrticipant and

stimulus.

1c.5. Chaptersummary

Despite subl iemiphilgsdpBy, psychology, anel m the everydaplimity as a
scientific object has endureduch scepticismn particular, citical viewsoften cite theoretical
inconsistency, subjectivity, and elitism as reasons why sublimity chergitidied as a ience.
However these views can be rebutted by the fact that the sublime reanpingound
psychological phenomenon that affects many, and that it differs little from other psychological
objects as emotions or memory.

Perhaps one of trerongesargumets against the criticisms are the growing number of
empirical workson the sublimelNeverthelessthere arémportantmethodologicashortcomings
that many of these works seem to violate. In some way or another, thesé iggursed to be

more systematic with stimulus types, the need to increase stimulus number, and the need to be

61



sensitive with dependent variablegelate to genefisability. It is desirable to expand the
generalisability of the findings by applying the manipulagi®o a great number of stimuli, as
well as participants

Conversely,tiis also important to set limits, focusing on generalisations only relevant
to what the specific design permits or to the specific theoretical inte@stihis latter point of
setting limt s , Bur ke ds vH uerwkse dasr ee mpaiveonscistiriggsdblimigyor i e s
and beauty based on stimuldisven effectgrovide a suitablstarting point forsystematic
psychological researaim the sublime

Generalisability of fixed effects may additionally be enhanced with the analytical
method of linear mixed modellinghis is due to the capability of linear mixed modelling to
simultaneusly consider byarticipantand bystimulus variationsThe advantages of linear

mixed modelling are likely to be maximised when coupled with effective experimental designs.
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Chapter 1d. Studies 1 and 2Pilot Studies
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1d.1. Introduction
The present chapter presents a set offfsetiminary exploratory studigato sublimity and
beauty judgementén particular,within-participantgeliability, betweerparticipants
consistency, and determinants of sublimity and beauty are expldretivo studies provide a
general guidance iatfuture research questions, also providd data for subsequent stimulus
selection.

Study lemployedfour participants to rate photographs for their evoked sublimity,
exploreswhether people are similar to one #ray in their sublimity ratingsAt the outset, his
aimcan be seen aschallenggot he phr ase,i ibeheatgye of the be
relevant to theories of the sublime, the measure of individual differatsms an attempt to
evaluateBur k e 6 s cfl[at$]tme t h@tcommon to al.l 6 (Bur ke,

The study further explorescertain photographic styles or contents (e.g. nature vs.
architecture, number of people in photograph content, general bluenasslaeger sublimity
judgementsArchitecture isconsidered, givethe philosophical literaturarguingthat
architecture may be an important source of the sublime, as well as nature (Burke, 1759/2008).
Object size beingn importanelementof sublimity forBurke andothersdolars of the
sublime, the number of peopladicatea marker of implied size of stimulus content. Lastly, the
colour blueis oftenassociated witlpiety, sincerityand fear (Birren, 1950), concepts thah be
consiered rel at ed sigaficanagddidedby thégctthatBriany @eadusal
phenomena considered sublime (e.g. the sea, sky, mountains), appears tpemraksontour
of blue.Besideswhens e ar chi ng the web for O6malibdtiinreg @i r
sublimity, at leat to the naked eygseems to imply a general blbhae(Figure5).

Study 2 with twice as many patrticipants as the first study, follows up on these
qusstions, and additionally examinedthin-participantgeliability. The importance ofithin-
participantsonsistencys that it impliesat minimum, that participants have an understanding
of a task involving complex aesthetic judgeménéscrucial and fadamental methodological
assumption that isftenoverlooked inempirical studies afublimity (e.g Ishizu & Zeki, 2012).

The second pilot study provides other methodological updates, for example, the additional
response measurement of beauty. If the kBmeous measurements of sublimity and beauty

marks the palpable influencef Ed mund Bur ke (nfluénreeObkecdriedv8n) , Bur
more evident with the focus on natusdated photographs rather than architectatated ones

in the second study. Aftell, while architecture is an important element of the sublime, the

zenith of discussions concerning the sublime lies in the discussion of nature.

20 Burke dedicates a number of chapters, e.g. Part 2, Section 10, in describing the sublimity of buildings.
Elsewhere, Joseph Addison, (1672719), also known as the first major British figure to write about the
aesthetics of the sublime, believed thatlevigrand nature is most sublime, of the arts architecture
expresses sublimity the best (see Monk, 1935, p. 58, and Hi®3&,p. 21). Others who wrote much on
the sublimity of architecture include John Baillie (d. 1747), Alexander Gerard (17285),William
Duff (17321 1815), and John Milner (17521826).
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Betweenparticipantsagreementywithin-participantgeliability, and determinants of
aesthetic judgementse important questions and assumptions for scientific inquiries in the
sublime.While limited ingeneralisation power due to the small number of participtrgse
two pilot studiesevertheless provide important methodological and theoretical bacKdrops

forthcoming studies in the thesis.
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"Due to copyright restrictions the electronic version does not contain some
images. They are, however, available in the printed version in the UCL

Library"

Figure5. Googl e i mage search results of dsubli®mity p
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1d.2. Study 1

1d.2.1. Methodology

1d.2.1.1. Participants.Four female participan{® age= 18.75 SD age =
0.50 recruited through the University College London (UGpject pool took part in the
study, in return for course credit. All participants provided written consent prior to the start of
the study.

1d.21.2. Materials, design and procedure The study toolplace in a standard
experimentubicle at the Experimental Psychology department at UCL, and was run via
MATLAB 2015b (MathWorks, Inc., Natick, MA, USAbhroughusinga desktop computén
the cubicles

All participants ratedheset of 182ohotographsHalf of the photographs were from the
National GeographitNG)ma g a z i n e ohips:Mwevib.isatiohaggeo@raphic.comand the
other halfweretaken from théRoyal Institute of British ArchitectRIBA) Library archive
websiteghttps://www.architecture.com/imagdi@rary/). The final selection of photographs
aimed for content diversityas can be seen in the exanmpiow Figure6). While themes of
nature(e.g. landscape & animaldpminated the National Geographic photographs, there were
also photographs with exclusive or partimiman content. The RIBA photograghcluded a
wide range of archéicturalphotographsincludingexternal to internaliewpoints and from

traditional designs to more modern ones.

"Due to copyright restrictions the electronic version does not contain some
images. They are, however, available in the printed version in the UCL

Library"

Figure6. Sample stimuli$tudy J), consisting of National Geographic (above) and RIBA (below)
photographs

2’Note how the ébeautifulé paintings seem to have
paintings. Also note the additionally suggested search options immediately below the searchdime. The
elements, the psychophysics and conceptual associations of the sublime and beautiful, are subsequently
elaborated in chapters 3 and 8, respectively. While in hindsight these characteristics are obvious, at this
time of the PhD, the focus on bluenessse@ to have overshadowed these observations.
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Theentire set ophotographappeared in randomised orgehich was differenfor each

participant, and each photograph was presentithdscapeorientation, with siz&0.6cm x

27.47cns onthe screenEach photograph was rated ftrevoked sublimity by havinthe
horizontallyaligned number keys on a stand@@WERTY keyboargressed, from 1 (not at all)

to9 (verymuchso) A vi sual scale, preceded by Athis
the imagédn each trial taassist the rating procedarticipants could view each image as long as
they wishedand as soon as a button was pressed, the image disappeared and the next stimulus

appearedfter 0.5 seconds

1d.2.2. Results

1d.2.2.1 Betweenparticipants agreement.To what degree people have responded
consistently to each another was first estimated by a set of bivariate correlations between the 4
participants. As can kmeen inTable2, although the correlation sizes are laoge, all
participants were consistent to each other at statistically significant levels.

Table2. Correlation table: &ur participantgatings(Study 1)

ParticipantL Participant 2 Participant 3 Participant 4
Participant 1
Participant 2 0.40
Participant 3 0.34 0.34
Participant 4 0.29 0.25 0.27

Note All coefficients are significant gt< .001. N of observation for each correlation was 182,
representinghe 182 stimuli.

Note, however, that Participant 4 seems to have a set of generally smaller consistency scores
compared to the other scores, which could possildligatethat thisparticularparticipant may
be statisticallydifferent from the other three. In order to test this possibility;radge factor
analysis was conducted on ih&ta. In terms of data organisatiarQ-mode factor analysis
transposes the rows and columns obaventional factor analys(i.e.R-mode f&tor analysis)
Where the conventional factor analysis looks for principal components among items with
participantsas observations, the-Qode factor analysisonversely analyses the participants,
with items as observations. This makes thmQle factor malysis a tool for measuring
correlationstructures amonpgarticipantsand hence has been used to detect systematic
individual differences in previous empirical aesthetics works (McManus, 1980; McManus,
Cook, & Hunt, 2010; McManus & Wu, 2013).

The @modefactor analysis, with principal components followed by a Varimax
rotation, suggestegnemain factor. This can be seen in the sgie¢in Figure7, wherethere is

a cl ear ehané factminaw eigefivalues: 1.95, 0.78, 0.68, and 0.59). The first factor
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explained 48.73% of the variance, followed by 19.44%, 17.06%, and 14.77%clAstssl

possible tastatisticallyconcludethat the foumparticipants gave consistent responses as a single

group

Scree Plot

2.09

1.6

1.47

1.29

Eigenvalue

1.09

0.6

T T I
1 2 3 4

Component Number

Figure7. Screen plot of @node factor analysiStudy 1)

1d.2.2.2. National Geographic vs. RIBAWiIth betweerparticipantonsistency
confirmed, t heresponseswerne aggrégatedi Usiagthe agiregated score, it was
tested if there may be systematic differences between the ratings of the 96 National Geographic
photographs and the 96 RIBAgqtographs. On average, the National Geographic photos scored
6.37 8D 0.94) on sublimity, and the RIBA scored 4.%D( 0.94). The higher sublimity score
for National Geographic wasatistically significant{(190) = 13.13p< .001,d = 1.54. A
histogran denoting the general spreadtefns can be seen Figure8.
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Figure8. Histogram of NG and RIBA items. The dotted lingsresent the mean values for each group
(Study 1)

1d.2.2.3. Determinants of sublimityWhat makes an image sublime? Beyond the
factor of general stylistic content of photographs observed between NG and RIBA stimuli, the
following four factors were considered: the presence of humans, the size of humans (among
photographs with humans), preseruf blue to the naked eye, and the presence of horizontal
elements (indicating landscape).

To control for photograph style, only the NG images wesed, anedach variable was
coded manually and dichotomousty each of the 96 NG photograpfhe size bhumans was
simply divided into afnhgethatgiventhé explodatory natue 6f a n d
the study, the analyses were kept simple).

As can be seen ifiable 3, there were important conterglatedpredictorsof sublimity.
While the presence of humans made little difference, the presence of small humans, colour blue,

and horizontal elements were likely to make a photograph sublime.
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Table 3. Descriptive and inferential statistics (Study 1)

n mean t p
No 53 6.50 SD: 0.79)
Human presence t(94) = 1.47 .15
Yes43 6.22 SD: 1.08)
] Small30 6.55 SD: 0.95)
Human size t (40) =3.50 0.001
Largel2 5.40 SD: 1.00)
No 49 6.13 SD: 0.82)
Blue presence t(94) =2.61 0.01
Yes47 6.62 SD: 1.00)
Horizontal No 52 6.03 8D 0.95)
t(94) =4.14 <.001
element Yes44 6.77 D 0.76)

Note.The numbers in bold represent a significant differenge<at0s

1d.2.3.Discussion

Study 1was the first empiricaind exploratoryvork of the thesis. Three maobjectiveswere
assessemamelybetweerparticipantsaagreementgifferences between photograph styles
(NationalGeographiors. RIBA), andthe prediction of sublimity througbhotograph content. It
followedthat the 4 participants rated consistemlgach other. NG photographs weenerally
moresulime than RIBA photographs. Lastly, the smaller the humans, the bluer, and the more
horizonal elements could be seen iplaotograph, the more sublirttee photograph wa3hese
findings, by demonstrating psychometric consistency, along with the presence of a potential set
of predicting variables, justify sublimity asvalid scientific study.

Needless to say, there are numerous limitations to this initial explorgtibfimity in
itself may not offer the insighnitially desired, given the generality of its everyday usétge
may be possible that parti cdgdmdsss ¢s,i mpdautgya,v
This is a crucial interpretational barrier.

To answer this concern, a second pilot study was run, this time, making these possible
psychological processes more explicit. In the new design, participants rated photographs for
their evoked sublimity, beauty, and liking responseaas also important taccommodate a
design that allow testing favithin-participantsconsistencygiven the unproved tesgst
reliability of theaesthetic measured/ith new methodological updatesnse of the findings

from Study 1, such as the role of blueness and human size, were further expiirety 2

1d.3. Study 2
1d.3.1. Methodology
1d.3.1.1. Participants.Eight participant$7 female,M age= 22.75 SD age =
10.69 recruited through the University College London (UCL) subject pool took part in the

study. All participants provided written consent prior to the start of the study.
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1d.3.1.2. Designand procedure Designwise, there were two big changes from Study
1. Instead ofhaving participants rateach image foonly sublimity, the new study introduced
two additional response variables, namely preference and beawigver, sincesublimity and
beauty are potentially related aesthetic judgements, it was desirapstioipants to avoid
rating images on those two variables within the same trial, in concerns that one response could
leak intothe other. Simultaneously, it was desirable to have two judgements for each trial. A
single response could enable participants consi der that response a!
meaning that the unique psychology process underlying that response could be lost.
The second change was the consideratiomithiin-participantgeliability, i.e. test
retest reliability, for all respoesvariablesThat is each rating variable was rated égch
participantat least twice
In an attempt t@apture these aspecesich participant ratl aset of images
consecutivelyfour times, with image order randomised for eaehWhere each set formed an
experiment block,ri one block, participants rated preference and beauty for all images. In
another block, participants rated preferencesddimity for all images. Half of the participants
rated preferere-beautyin theirfirst experiment blocland then rated preferensablimityin the
next block. Then, the entire rating process was repeated in the two subsequenibleditker
half of the participantbad the prefereneeeauty and preferenaiblimity blocks reversed in
order.
Rating procedurgfor each trialverelargely similar toStudy 1 with people rating
images on linear 1 to 9 Likelike scales using thepper number keys in a standda@WERTY
keyboard Regardless of the block, participants always rated preferenste@ith the visual
cue of Al |l i ke thiso below the i mage). Once
replaced with either a sublimity scale (AThi
Because of the importanoé participantaunderstanithg the distinction between the
sublime and beautiful, participants were gibeief characterisatiosof the sublime and
beautiful prior to the rating task. The characterisatfolswed theOxford Dictionaries
Sublimity was characterised &@80f g r e a t pragluciogeah dverwhelying sense of awe
or ot her hBegau teynowa so nc lmanbiraton & qualiieghdt pleases thei
aesthét ¢ senses, especially the sight. o
1d.3.1.3. Materials. As was with the previous study, the new study took place in a UCL
experiment cubicle, and run via MATLAB. Unlike the previous study, only 48 images
used a subset of the National Geographic photographs 8tudy 1 The 48 images were
selectedo repesentthe nt i re spectrum of | ow to high sub
rating dataSome samples apFesentedn Figure9. The toprow repreents images of high
sublimity, the middle row represents images of mideiel sublimity, and the bottom row

represents images of low sublimity.
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"Due to copyright restrictions the electronic version does not contain some
images. They are, however, available in the printed version in the UCL

Library"

Figure9. Sample stimuli$tudy 3.

Gi ven t he p obsevationsegardingcontbntchasacteristicinfluencing ratings
half of the new selection @fhages had human figures inside it. Of the humaasent images
10 photographs had more than thpeeple in the content, and 9 photographs had humans small
enough to not be able to distinguish their facial expressions. Around half of the images (N = 25)
had prominent elemémof blue, ancround half of the images (N23) had horizontal
elements

RIBA photographsvereexcluded from testinggiven the systematic differences that
emerged between RIBA and the National Geographic photogira@tsdy 1 In addition, the
RI BA i mages had a | arge fARI BApi xonadethe er mar k

images lose their appless ideal experimental stimuli

1d.3.2. Results
1d.3.2.1.Within -participants reliability . For each participant, testtest reliaility
scores for sublimitybeauty and preferenceere calculatedCalculations using values are
based on Fishérg transformatios, but presented invalues for interpretability.
Across the eight participants, sublimity had an averagedtsit sore of 0.74 §D.
0.26). Beauty had an average testest score of 0.750. 0.20). Preference had an average test

retest score of 0.7&D 0.15).These values are considered acceptable levels aktest
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reliability (Algina & Crocker, 1986)Table4 presents the tesetest scores for all eight

individuals.All r values were significant at< .001 levels

Table4. Testretestscores for sublimity, beauty, and preference responses (Study 2)

Participant Sublimityr Beautyr Preference
1 0.84 0.77 0.70
2 0.50 0.49 0.74
3 0.59 0.70 0.64
4 0.86 0.70 0.60
5 0.66 0.67 0.78
6 0.82 0.74 0.55
7 0.72 0.85 0.76
8 0.77 0.73 0.75

Note.All coefficients are significant gt< .001.N of observation for each correlation was 48,
representing the 48 stimuli.

1d.3.2.2 Betweenparticipants agreement Given the acceptable levelswithin-
participantgeliabilities, ratings were aggratgd by items for each participamb estimate
betweenrparticipantsagreementQ-mode factor analyses with the same settagyased in Study
1 were computegthis timefor each response variable.

As before, suliinity appeared to have a singhctor solution, determined by the
prominent Ael bowdo after the first factor. Th
followed by 13.76%, 12.95%, 10.74%, 7.55%, 5.23%, 3.86%, and 3.09%. Beauty, like
sublimity, apeared most suited for a sindbector sdution. The first factor explained 40.04%
of the variance, followed by 16.06%, 11.97%, 9.74%, 7.51%, 6.51%, 4.82%, and 3.34%. These
analyses demonstrate that there is evident to suggest that sublimity and beauty ratings are
consistent across participants.

Preference, on the other hastlowed no such homogeneous rating patterns, with the
factors explaining the followintgvels of variance: 32.86%, 20.96%, 14.21%, 12.66%, 8.01%,
4.85%, 3.74%,and 2.72%.nder st andabl vy, t he s crl ébeoThp 100t di

scree plots of all threeesponse variablegepresentedn FigurelO.
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Scree Plot

Scree Plot

Scres Plot

Figure10. Screen plots for @node fator analysesor sublimity (left), beauty (centre), and preference

(right) (Study 2)

1d.3.2.3. Ratings correlationTo determine the relationship betwesrblimity,

beauty, and preference, the three variables were correlated against eafdr etedr

participant.The correlations for each participant can be sediabie5. The mean correlation

between sublimity and beauty is highs 0.71(SD= 0.41) and whergreferencas correlated

with sublimity at a high degree= 0.71(SD= 0.48) the correlation betweereferenceand
beauty is also substantialk: 0.79(SD= 0.39)??

Table5. Correlationtable:sublimity, beauty, and preference responses (Study 2)

Participant Sublimity-Beautyr Sublimity-Preferencer BeautyPreference
1 0.46" 0.24 0.77"
2 0.24 0.23 0.37
3 0.59™ 0.69™ 0.76™
4 0.70™ 0.80™ 0.88™
5 0.70™ 0.49™ 0.73™
6 0.93" 0.94™ 0.92™
7 0.79™ 0.79™ 0.70™
8 0.85™ 0.86™ 0.91™
Mean 0.71 0.71 0.79

Note." p< .05," p<.01,”™ p<.001 N of observation for each correlation was 48, representing the 48

stimuli.

Looking at the individual correlatisnnote thasome participants, especially the first two

participantshave weaker or nesignificant correlations. Thatil, no correlation coefficients

are negativeindicatingthat the general tendency of the aforementioned correlations are

maintained. As such, evall, there is a tendency for sublimity, beauty, and preference

judgements to move together.

2Wh e n

participants®6
ratings were correlated against each other, the correlation pattern was repleat€dB@,

in the same order as before, andoalk .001).

raw ratings

wer e
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1d.3.2.4. Determinants ofatings. Following up on the previous studie relationship
between certaioharacteristics of photograpissich adlueness anduman size and rating
outcomeswvere exploredin the present stugy more refineanethod of calculation was useg
converting some of these variables, where possible, to continuous variables.

In calculating the blueness of an image, the imagecasagerted into an rgb (regreen
blue) space via MATLAB. The blueneséeach imagavas then determined by averagthg
bluenesgpixels across each image, based dm e i Iohue gpacé. &\ sample screen of
decomposing an image into ttigee colour spasecan be seen Figurell. In the new
arrangement, each image hacbatinuousblueness value, instead of the dichotomous
categorical sl abeled ahdotdohbdreeei i s no blue. d

The advantage of this conversion is that continuous variables allow the consideration
of subtle differencebetween individual itemthat categorical variables fail to captufée
measure calculates the degree of blueaessss all itemswith the degree of blueness
providing statistically crucial informatiorsecondly, and especially relevant for the calculation
of blueness, the method allows the accounting of physiaakcteristicshat aretoo subtleto
be immediatet or consciously registered with the naked &eferring back td-igurell, if it
wasnot for MATL ABglosetdimpoessiblé determae hwev moclfern
instance, greenness, there is in the example photograph.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure1l The decomposition of an image into the-ggdenblue space through MATLAB.

Human size was determined by two variables, one as a continuous variable (human size), and
the other as a categorical variable (human numlies)possible, for instance, that the more
humans there are, the more smaller people may $emrthe human size variable, the ratio of
the area of the largestimanfacein the photograplgainst the area of the entire image was
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measuredThe number of humangere determined by categorising the photographs into three
categories, namely 061 per soni@hisvariagblewasnad 5 peo
converted to a continuous variable because some photographs hadsimpbrs of people too
much to cout Last but not least, after determining that element®nzdn commonly denoted
landscapesand thinking that nature is a more theoreticeltgrestingg ar i abl e t han &h
el ementd in understanding the sublime, photo
with nature and those withonature (e.g. cigcape)

The three rating variablegere aggregated across participaatsl suitable iierential
statistics were calculatddeeTable6). Blueness was not associaiedsingthe rankbased
Spearmands r ho, i n c aeexessivey positivaelgkewsdowiteany f t he
of the ratings. On the other hand, face size was associated negatively with all three variables,
indicating that the smaller humans are, the more liked, sublime, and beautiful, a photograph
becomesFace numbedid not have an influence on any of the rating variables. Last but not
least, the presence of nat@d of the 48 images had natusegemed tincrease degrees of
sublimity (Ms: 5.37 vs. 6.35) and beautyi§: 5.74 vs. 6.49but notpreferencelIs: 5.61vs.
6.00)

Table6. Inferentialstatistics table for the determinants of ratings (Study 2)

Sublimity Beauty Preference

Blueness r«48) =0.12 rs (48) =-0.05 rs (48) =-0.06

Face size rs(23) =-0.56" rs(23) =-0.51" rs(23) =-0.51

Face number (3 levels F(2,20) =1.69 F(2,20) =0.25 F(2,20) =0.33
Nature (2 levels) t(46) = 2.99 t(46) = 2.45 t(46) = 1.37

Note." p<.05," p<.01,”™ p<.001.

1d.3.3. Discussion
Study 2 tested some of the findings found in Studyut tested newer inquiries, such as the
consideration of other response variatardwithin-participantgeliability. While between
participantsagreement was replicated on a newly recruited set of 8 participants, the new study
also demonstrated thisideauty, as well as sublimity. Preference, on the other hand, seemed to
display a certain degree of inconsistency betweaticipantsFor preferenceit may be that
unlike sublimity and beautthatare explicitly aesthetic judgement, preference may be
associated with other psychological modes, such as motivation and appraadance
cognitonAnd t hese motivational el ements, because
survival sensitivities, may cause more individual uniquerfdsstnatively, & could mean that
some people may like sublimity more than others.

It was clear thathere was a highly acceptable levelnathin-participantgeliability. In
a way, how consi stent one is with oneds own

assumption of studying the sublirmesimilar higheflevel psychological processeifter all,
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there can be individual differences in aesthetic prese@sg. McManus, 1980), but it is crucial
to assume that people know what they are doing.

In predicting the ratings through image characterisditispugh blueness and human
size emerged as important factors in Study fdredicting sublimityjt was revealed that there
were more subtletie®lueness, measured via a megphisticateanethod of using continuous
variables, did not emerge as a significant correlate to any response variables.

The size of humans in photographs, however, corretdtedgly with sublimity,
beauty, and preferencEhe 6si ze of h uada withtheddctithatbetsmallemay b e
the humans, the larger the surroundings tend to get. This would mean that participants implicitly
make size judgements during imagematasks, and they may find much sublimity, beauty, and
liking, through depictions of small humans. This brings the attention back to the aesthetic
appeal of the two paintings presented in the opening chapter, where humans are presented in a
small scaleKigurel andFigure?2). That said, the findings gagainst the claims by Edmund
Burke (1759/2008), that largeerceived objects are sublime, while srpaiceived objects are
beautiful. There is a need for further investigation on this matter.

The presence of natuveas mostly linked with sublimity and &ety, but not with
preference. This indicates the possibility that sublimity, beauty, and preference, may be related,
but ultimately separate experiences. Had the three judgements been conceived as a single
experience, the influence of nature would ha¥ecdd the three variables together. This was
not the case. While nature evokes passions of sublimity and beauty, it may be that some people

like nature more than others.

1d.4.Chapter Summary
Thepresent chapter of two pilot studies provides the tegisregarding the issues of
reliabilities of bothwithin-participantsaandbetweerparticipants responses, the relationship
between sublimity, beauty, and preference, stitdulus characteristics in predictitigpse
judgements. As a consequence of thmgat the two studies also provide a dditiven set of
stimuli to be used for future studies.

The findings notwithstanding, the fact that the studies tested only 12 people in total
limits the generalisability of findings. Studies with a larger groupaoficipants are required.
There are other ways future studies can additionally benefit the empirical narrative. Firstly,
while sublimity, beauty, and preferences, are indeed potentially distinct processes, they still are
within the limits of some positivevaluation. A relatively alencefree judgement, such as
interestingness might add a cognitive dimension.

Secondly, while National Geographic images provide an interesting group of
psychological responses, thésgges on baseline arelufjh quality, epecially, of aesthetic

quality. This means that while there is a spread of aesthetic judgements across thehmages,
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spread can bleettered It can be a solution to add photographs that are not explicitly artistic, but
still are measured for some knowm@tional measures.

Lastly, given the focus of the sublime and beautiful, two additional questions can be
asked. On the one harfthw do people conceptualifee sublime and beautiful? This may
require participants to make subjective judgements regafaéngnhotional and conceptual
natures of sublimity and beauty. On the other hand, even without explicit conceptuaisation
what degree do people actually make distinctions between the sublime and beautiful in simple
rating tasksand are these distinctis reliable in any weé/Regarding the last point, it may be
useful to devise a way to quantify how one rates sublimity in relation to beauty, e.g. sublime but
not beautiful or both sublime and beautiful.

The following study addresses these concerns, lmasadarger participant number.
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Chapter 2. Studies 3 and 4Establishing thePsychometricsof Sublimity and
Beauty; Reliabilities, Relation to other Aesthetic Judgements, and Stimulus

Characteristics Correlates
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2.1. Introduction

The previousilot studies which were very exploratory, lookedahumber of psychometric
properties of sublimity and beauty judgements. These includerktest reliabilitiesbetween
participantsagreements of sublimity and beauty judgements, the generalmslapdetween
sublimity, beauty, and preference, and stimulus characteristics that correlate with these aesthetic
judgementsThe present chapter follows up on these exploratgsrs replicate and therefore
verify those resultswith a particular focusrothe twomain measurements of the thesis.

Regarding the reliabilities of sublimity and beauty judgemeffigsadicular conceris
the degree to which individuals can reliably distinguish the sublime from the beautiful, as well
as being reliable in judgeents of the sublime and beautiful independently. This distinction
carries important theoretical concerns. Edmund Burke (1759/20@8jnany of his peers in
eighteenth century Britajrmssumedhatsublimity and beauty were separate if not opposite
aestletic experiences. Should reality bear resemblantieetolaim it should be unlikely that
peopleconfused betweewhat elicits sublimity but not beauty, and what elicits beauty but not
sublimity. A word association tagkaminesow people distinguish the sublime and beautiful,
conceptually?®

Differing from the two previous pilot studies, another measurement is introduced,
namely interestingness. Interestingnessike sublimity, beauty, and likings emotionally
neutral, andnay tap upon more cognitive dimensions of judgements. Cogiiigeopposed to
emotionali elements have been studied before in art appreciation (Gombrich, a8d@)nds
place in empirical aesthetics, undertheeasn of &6 cur i os)i toyndt & rBeesrtl 6y n(el
Belke, Oeberst, & Augustin, 2004). If cognition does indeed operate separately to emotions, as
commonlyimplied (e.g. Leder et al., 2004), there is good reason that interestingness would be
independent to the sublinee similar aesthet@ passi onso (Bur ke, 1759/ 2

The studies are run in similar settings as before, with the main rating task run via a

computerised task.

2.2.Study 3
In the first of the two studies in the chapter, the reliabilities of sublimity and beauty
explored Also explored was the relationship between sublimity, beauty, preference, and

interestingness, and how the four rating variables relate to specific stimuli characteristics.

2.2.1. Methodology

2.2.1.1. Participants.The present study was run as"ay2a mini-project of the
6Design and Analysis of Psychological Experi
L o n d QUCIH) BSc Psychology degree.

23 The word association dasgeanalysed separately in Chapter 9.
81



The participants of the present study mainly consisted of otfige& BSc psychology
students, as studerftem themodulep ar t 0 0 k i ©mie-projdets.@thedwise;, fienils
or acquaintances of the experimenteese recruitedin all, 49 participantg38female,M age =
20.69, SDage= 2.32) took part in the studpll participants provided written consent prior to the
start of the study.

2.2.1.2. Materials.Thestudy, as the previous pilot studies, was rur\isr LAB
201% (MathWorks, Inc., Natick, MA, USA)nd was tested mostly in a UCL experiment
cubicle. Howeve testing wasalso allowed to be run qrersonalaptopsand elsewhere,
assuming the testing was dongjiriet and private settiisg

A total of 96 images were rated throughout the study. Of these, 48 photographs
consisted of the identical National Geodriypstimuli used irStudy 2from the previous
chapter.

Theadditional,newly chosen stimuli consisted 48 images from the International
Affective Picture System (IAP$;ang et al.,1997) a standardised set of emotiewoking
photographsThe IAPS stimli were chosen to represent a wide range of emotimsgssed in
terms of thevalence and arousal ratings provided in the IAPS manual (Lang E3@r). The
final selection of IAPS photographs consisted of imag#sa range ofevels of valence and
arousalseeTable?).

Table7. Valence and arousal statistics of selected IAPS stirGtuidfy 3.

Low valence High valence
. M valence= 2.74 M arousai= 6.76, M valence= 7.60, M arousai= 6.79,
High arousal
n =10 n =10
M vatence= 3.44, M arousal = 3.82 M vatence= 7.82 M arousai= 3.77,
Low arousal
n =10 n =10
Moderate valence and arousa M vaience= 5.22, M arousai= 4.63 n =8

The study also included a word association task, where participants rated a set of 112 words and
phrases on their perceived association with sublimityatidbeauty.The list consisted of 50
words/phrases that appear eoonly in original philosophical texts in describing (or describing
against) sublimity or beauty. The words were mainly extracted from Ashfield and de Bolla

(1996), and Hipplel957. Also included were the 3 PAD dimensiopte@sure, arousal, &
dominanceMehrabian & Russell, 1974), aesthetic emotion terms developed in the Empirical
Visual Aesthetics Lab at the University of Vienna (Pelowski et al., 2019), andedated
words/phrases appearing in Bonner & Friedman (200H§.entire list of words and pla@s can

be seen ifrigurel2.
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To what degree is each dread numinous
word associated with dreamy offended
the sublime and elegant openness and
beautiful? elevating acceptance
. energetic arderly
(Rating: 1-9) eniightencd nassionate
5|8 euphoric peaceful
ahsorbed exalting pleasant (vs.
active existential unpleasant)
adriration gwWareness pleasure
adaring fascinated power
afraid fearful presence
agreeable genius profoundness
amazed erand psychologically
angry great dls.t?nt
religion
anguished grief p—
arousal (vs. non- happy —
arousal) heightened EatIEﬂEd_
ascending (vs. perception sense of
descending) Tp—— u:mne:t_edness
astonished illuminated EE?.';E::
astonishing immense p— C:
at ease imposing suspense
awe-inspiring impressed zensual
beautiful ineffable shaken
bemused innovative shocked
bared intense zilent
calm [emotion-wise) simple
charmed interested smooth
complex irritated softened
conflict joyful solemn
confused languorous colemn
contemplative little cedatenscs
controlling lively zoothed
curious loving spiritual
dark low (vs. high) stimulated
delighted magnanimous strength
delightful majestic surprised
delightful horror marvellous tender
desirous melancholic terror
disconcerted monumental touched
disgusted mystical
distanced nature
dominance (vs. noble
zubmissiveness novel

Figurel12. The word association task in full.

2.2.1.2 Design and procedureTherating section of thetudy was divided into three
sections. First, participants rated imagethree blocksThe firsttwo blocks each consisted of

48 trials Half of the participants rated National Geographic photographs in the first block, and
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International Affective Pictee System (IAPSL.ang et al. 1997)photographsn the second
block, while the other half of the participants had the order swapp#te third blockj.e. the
testretest blocka subset 010 photographs from the first ladlo was selected and ratdthe
three block wereseparated by shortbreak

Each trial was run in a manm&milar to past pilot studie®articipants rated the evoked
degrees of sublimity, beauty, preference, and interestingmesach image, while the image
was stillonthe screeAs bef or e, t here were short cues
guide participantsTo achieve parsimony in the rating process, the four aesthetic judgements
appeared consecutivebyt in randomised orddor each image-or instance, for a participant
who rated an image in the order of sublimity, preference, beauty, and interestingness, the next
image could have been be rated in the order of beauty, sublimity, interestingness, and
preference.

The image rating task waslfowed by a word association task, then by a recorded
interview. In the interview, participants gave a short account of what they think is the
relationshp between sublimity and beatfty.

2.2.2. Results

The results section is divided into the followingeftopics (1) within-participantqor test
retest) reliability of sublimity and beauty ratin¢®) betweenrparticipantsconsistency of
sublimity and beauty rating63) relationship betweethe fourmeasuredesthetic judgements,
(4) differences betweeNational Geographic and IAPS images, &ihestheticorrelates of

stimulus characteristics

2.2.2.1.Within -participants reliability . Testretest reliabilities for sublimity and
beauty were assessed, based on the 10 repeated’iteongachparticipant, a bivariate Pearson
correlation between blocks 1 and 3 was calculated on those retested iegramine the
relationship between sublimity and begutyo measures weagditionally computedsing the
raw sublimity and beauty ratings. The first of$le measures represented the degree to which a
participantthinks an item is both sublime and beautiful, and the second, the degree to which a
participantthinks an item is higher in one rating than the other, e.g. an item evokes more
sublimity than beauty

The twoderived variables were computed using principal component angdgsis

Figurel13). That is, in a principal component analysis, the first principal component represents

24 The interview datarenot discussed in the thesis, as it overlaps muchwaitks of Chapters 7 and 9.
25 |nitially, it was planned toapeat the entire first block again in the tesest block (third block of the
image rating task). However, due to negative feedback from participants pertaining to the strenuous study
l ength, the studyos desi gn-chesmsitenss framehe érst bldclo Foo n | y
the first five participants who had rerated the
used in the tegtetest analysis.
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the degree to whichrewly constructed dimension can maximise the variance between
variables A principal component score is allocated to each observation, which metasures

degree to which an observation lies on the first principal component. The second principal
component, which is orthogonal to the principal component, is a dimension that explains the
second most variance in the data, and also comes along with iteoamd principal

component scores for each observation. The same logic holds for the third, fourth, fifth, etc.
principal components. The maximum number of components available equates to the number of
items subjected into a principal component analysis.

In the case of sublimity and beauty, because there are only two variables to consider,
there are two principal components. Following the aforementioned logic, the first principal
componenthencefortiPC1) thus refers to the degree a dimension explains sdblimity and
beauty most effectively. Thug)ye PClrepresents the degree to which an item is both sublime
and beautiful. The second principal compon@encefortiPC2, on the other hand, refers to
the degree to which an item is more of one judgerfegt sublimity) than the other (e.qg.
beauty). This interpretationf thePC2is possible because of the perpendicular relationship
betweerthe two principal componentBigurel3represents a visualisation of the relationship.
Note that dimensioa is the first principal component, abdthe second principal component.

Beauty

Sublimity

Figure13. Visualisation of thewo principal components in sublimity and beauty judgements.

For eachparticipant first and second principal component scavegse computed using their
individual raw sublimity and beauty ratingehese scores were then subjediestretest
correlatiors. All calculations using correlation coefficients are done using Fistieraformed
values, and are presented back aorrelation coefficients for interpretability.

Participants with exceptionally low level of reliability, i.e. 1.5 interquartlege below
the first quartile in at least one of the four ratings 6), were examined. Perhaps owing to the

fact that there was no course credit or financial compensations available for the task, these
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participants did noseem tdake the task seriolys giving single number responses across
ratings.These participants were excluded from further analyses.

Across participants, sublimity, beauBC1, andPCZ2® hadmeantestretest reliability
scores of 0.84SD= 0.59, 0.88(SD=0.45, 0.89(SD= 0.50, and0.60(SD= 0.48).As such,
there was overall an agreeable level of consistency within individnassessing if the four
reliability scores are significantly different to each anotheneway ANOVA between the
four ratings revealed statisticaignificanceF(3, 170) = 19.43p < .001.Post hoanalyses
(Tukey HSD) iffiormed that thé>C2scores had thiewest overall reliabilityin all comparisons
ps < .001, with the other three scores not being statistically different to eachpethef5s.

Figurel4refers to a visualisation of reliability scores for all individuals.

Beauty Sublimity First Principal Component Second Principal Component

Figure14. Distribution of individual testretest reliabilityscoresacross four rating variabl¢Study 3).

2.2.2.2 Betweenparticipants agreement.To what degree people rate images similar
to one another was assessed using theoQe factor analysis. A detailed account @f th
analysis irovidedin the previous chaptefhe @mode factor analysis outcomes, via principal
componentand Varimax rotation, expossihglefactor solutios for beauty andPC1, with
each scree plot displayingckearc ut  fiel b owo afForbeautyathediistn gl e f ac |
component explained 54.84% (followed by 3.77%, 3.38%, 2.95%, etc.), aA@1othe first
component explained 53.90% (follodvey 4.48%, 3.80%, 3.16%, etc.). Thparticipantsare

consistent to each other when it comes to judgesngfb e auty and 6bot hd subl

26 For the PC2 scores, the absolute values were used, given that themliiextplus vs. minus, of
principal component scores are seemingly allocated at random.
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The Q-mode factor analysesitcomes for sublimity anBC2were less clear. The scree
pl ot from sublimityds factor analysis did no
the top 4factorswere 4204%, 7.47%, 4.49%, and 3.72%, respectively. While the scree plot for
PC2somehow hadashagpn gl ed fAel bowd, t he viatorwasordye e xpl
21.19%, followed by 5.65%, 5.20%, and 4.77%. The scree plots are availkigarel5.

Scree Plot Scree Plot
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Figurel15. Scree plotfor sublimity (top left), beauty (top rightPC1(bottom left), andPC2(bottom
right) (Study 3)

To uncover the betwegparticipantsagreement for sublimity arfiC2 11 individuals (25% of
total participard) with the highest levels of testtest reliabilities were selected the two
measurementdVhen Qmode factor analysegererun using the sules, sublimity had a single
factorsolution, with the firstactorexplaining 51.36% of the variance, and the only othetior
with at least 1 eigenvalue score explained 11.13% of the variance. When the raw sublimity
ratings of these reliable individualeve averaged across participants, and correlated against the
averaged sublimity ratings by the nm@liable 33 participants, there was a high level of
consistencyr = 0.93,p < .001, between the two groups. Therefore, sublimity ratings are similar
among individuals with good testtest reliability levels, and their scores are in whole similar to
therest of the participants

Q-mode factor analysis usifiRC2ratings from 11 rigable participants also gave a

singlefactorsolution, although tsolution was less clear than that of sublimitiie firstfactor
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explained 30.00% of the variance, followed by 12.57%, 10.72%, and 9.78%. As before, the
averaged®C2scores among the ralle 11 individuals were correlated against the aveP&je
scores among the narliable 33 participantd.he correlation was moderates 0.48,p < .001.

One reason for the moderate effect size for the immediately preazmtietation wa
due to thedct that MATLAB (through which the principal components scores were calculated),
gives the directionalityi.e. plus vs. minus signsf the principal scores at random for each
individual. In this context, the averaging up of the principal component doetesen
participants would thus cancel atores between participaniote that the directionality of
numbers, as long as the magnitudes are intaegra affect the extraction of componenty
the interrelations of components factor analyses.

One solution is to compute a score that signifies whaR@score signifies, yet which
makes the meaning of the directionality of the scareee predictabldn this newly computed
score raw beauty ratings were subtracted from the sublimity ratings,i 6 subl i mi ty m
beauty. 6 APC2whitlprepsesedts theaegree to which one judgement is higher than
the other, the 6(®andeforthS8) spgcifically representhedagree 1o 6
which sublimity judgement is higher than beajutdgementlUsing this score, a-@ode factor
analysis using the 11 most reliable individuals of tH& & ore revealed an almost identical
result as beforewith the first three factors explaining 31.22%, 13.27%, and 10.76% of the
dat abds v a tivelya Wier the aveeagegBscores for the 11 reliable individuals were
correlated against theB scores for the 33 nereliable individuals, the correlation was highly
significant,r = 0.82,p < .001.Thus for SB, like sublimity,there is a general Empment among
those who have good testtest reliabilities, and their averaged ratings reflect the ratings of the
rest of the people.

In subsequent analysékePClandPC2s cor es are replaced with
beat y 6 ( h e n yaad SB resgecti@i'B

2.2.2.3. Relationship between judgement®/hat is the general relationship between
sublimity and beauty, and how do they relatpreferencendinterestingnesaAll ratings were
aggregated by stimuli, and correlated against each athbtg@). Sublimity and beauty were
highly correlatedr = 0.89,p < .001. A scatirplot reveals the relationshipigure16).

27When the reliability analyses were run again using S+B aBds&ores, the outcomes warearly
identical to those of PC1 and PC2, respectively.
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Table8. Correlation tableFour ratings $tudy 3

Sublimity Beauty Preference Interestingness
Sublimity
Beauty 0.89
Preference 0.86 0.98
Interestingness 0.83 0.73 0.73

Note.All coefficients are significant at< .001 N of observaon for each correlation was 96,
representing the 9&imuli.

"Due to copyright restrictions the electronic version does not contain some
images. They are, however, available in the printed version in the UCL Library"

Figurel6. Average sublimity and average beauty ratings scatterplot with im&gedy (3
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To further explore the relationship between the four ratings, a factor analysis was run using the
four rating types as items, and the 96 photographs (with their aggregated ratings fatiegch

type) as the observatipasing principal components and \faax rotation. The outcome

revealed a onéactor solution, with that factor explaining 87.75% of the variance. No other

factor had an eigenvalue score above 1. As such, the four response variables seem one an large a
single psychological factor.

To painta clearer picture of the relationship between the fatingsand stimulj a
correspondence alysiswas run The correspondence analysis, while an exploratory technique
utilised to examine a general correspondence between columns and rows in a sliaiaset, i
used as a way to visualise the structures of separate categorical vafietteding to the
correspondence analysigy relation between items ajutigementypes were establisheg(1)
=35.53 p> .05. For purposes of visualisation, a tdimersioral solution was taken. It is
possible to interpret, throudtigure17, that beauty and preference are grouped along
Dimensions 1, and relatively iegendent to these judgements is sublimity, which represents
Dimension 2.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figurel7. A two-dimension solution of the correspondence analysilgementype and stimuli in a
common spaceStudy 3

2.2.2.4. National Geographic vs. IAPSI0 explore potential systematic differences
that exist between the two soas of stimulus, National Geographic and IAPS photographs, a
series ot-tests were run. All-tests revealed significanc&gble9), and the distribution of
images are seen Figure18. Despite the significant differeas, both types of images form a
nice distribution along the rating spectruparticularly the wide distribution of IAPS images

allow IAPS images as suitable candidates for aesthetic research.
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Table9. NG vs. IAPS photographs aacling to rating type$tudy 3.

Rating type Descriptive statistics t (df = 94)
o NG 5.42(SD=1.39
Sublimity 6.17
IAPS3.71(SD=1.39
NG 6.17(SD=1.27)
Beauty 6.82
IAPS3.95(SD=1.89
NG 6.01(SD=1.1)
Preference 6.25
IAPS4.04(SD=1.89
. NG 6.30(SD=0.69
Interestingness 8.63
IAPS4.63(SD=1.19
Note.All coefficients are significant gi< .001.iNGo0 ref ers to National Geogr
il APSO refers to I nternati on ®dscrigtifefstatisticirepese®®i ct ur e
mean values.

count .

1aps

count

1WPs

Mean Sublimity " Mean Beauty

count .

wPs

count

1APS

Mean Preference Mean Interestingness

Figurel8. NG vs. IAPS photographs according to rating type: Histogr&nsly 3

2.2.2.5 Predicting judgements through stimulus characteristicsFollowing the pilot
studies, blueness, face size, and the presence of nature were further eRplerezss
moderately correlated with sublimityg,= 0.27,p < .01, beautyrs = 0.24,p < .05 and

preferences;s = 0.25,p < .05. Face size was stronglyreelated with sublimityrs =-0.67,p <

91



.001, beautyrs=-0.52,p < .001,preferencets = -0.59,p < .001, andnterestingness; = -0.70,

p < .001. The correlation table can be seehahlel0.

Tablel0. Correlation table: Item characteristics aatings types Study 3.

Sublimity Beauty Preference Interestingness
Blueness 0.27" 0.24 0.25 0.16
Facesize -0.67** -0.52" -0.59™ -0.70™
Npte.;_p <.05," p<.01,” p<.001. N of obsentin for each correlation was 96, representing the 96
stimuli.

Last but not leasthe effects nature on ratings were tested using audlg¢&mentypes) x 2
(presence of nature) ANOVA. The ANOVA revealed a main effect of responsd-(%876) =
6.64,p < .001, and naturé;(1,376) = 158.58p < .001, but no interaction betwegrmgement
type and naturd;(1,376) = 2.03p > .05. That is, the preace of natureM = 5.92 seems
associated with higher levels of ratings for all fputgementsimilarly, compared to when
nature is not present(= 4.11). SeeTable11 for adescriptionof the data.

Tablel1l Nature effects, descriptive statistics tagBeudy 3.

Without mature With nature
Sublimity 3.54(3D=1.10 5.55(3D = 1.39
Beauty 3.98(D =173 6.10(SD = 1.59
Preference 4.05(8D=1.26 5.96(SD =0.99
Interestingness 4.85(8D=1.69 6.06(SD=1.43

Note.Descriptive statistics represent mean values.

2.2.3. Discussion
The present study provides an important first step into the research of sublimityaantg.The
study adopted four measutesflesh out sublimity and beauty rating patterin addition to
sublimity and beauty raw ratings, two derivative variables were considereane | v 6t he d e
of sublimity moPC2 StBisamespmhala wtt \Jwée (diege.ee of sult
t 0 get hRCL&HS+B $sores) Using these measures, tharereacceptable levels of test
retest reliabilities, especially for sublimity, beauty, and SHiBs meanghat on a psychometric
level at least peoplehave an implicit understandird the experiences of sublimity, beauty, and
their relationsFor this reasomeopleare able to gie highly consistent responses in two points
of time. This is a fundamental assumption for any empirical research usingigylaind
beauty, and at the same time fulfils eighteenth century philosophies that characterise aesthetic
experiences through the pillars of sublimity and beauty (e.g. Burke, 1759/2008).

In light of earlier works that reported individual differencesiinpde geometric shapes
using simple responses (e.g. McManus et al., 2008) peopleveresimilar to each othen
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their complex responses loéauty and S+Batingson complex stimuliis both reassuring and
surprising While betweenrparticipantsonsisency was less clear cut for sublimity an@ S
those who showed good testest reliabilities displayed gotetweerparticipantsconsistency
among themselves. The fact that the scores of these reliable individuals highly abwithate
thoseof the resof the participantshows that there seems to be at least some sort of aesthetic
standard that ipresent as it igjot fleshed ousufficiently for some individualsThen, the large
picture is that there are substantial claimsdetiweerparticipantsageements, as well as
within-participantseliabilities,in these measures.

Otherwise, gblimity and beauty were highly related to preference and interestingness,
which leads to the worry that people still hgreblems in teasing apdhe four judgemest
apart. Blueness, face size (conveying size information), and the presence of nature in stimuli
content seemed to be closely related to the four measures.

These findings provide valuable insights into the workings of the sublime and beautiful.
Still, there argrobingquestions. For instancgiven the variance of tes¢test reliabilities
amongparticipantswhat characteristics of an individuglates t@ n ewdthsn-participants
reliabilities in sublimity and beauty judgements? Furthermore, aratig®mly selected 10
items in the repeated block sufficient as a measure efeest reliability?A more robust
measure of reliability would require retesting of the entire set of previously seen dtiastlly,

to what degrees can the present findings be replicated using a separate set of participants?

2.3. Study4
The following study, while almost identical design ashe previous study, aimed for two
purposes. The first purpose was the replicadiotine previous results based on an improved

experimental settingihe second purpose was to examine the role of individual differences.

2.3.1. Methodology
2.3.1.1. Participants A total of 39 participantf27 femaleM age= 26.41, SD age =
13.34) took part in the study through UCLOS

financially or with course credit.

2.3.1.2. Materials.The general setup was identical to that of S®idyxcept that all
studies were run in a UCL experiment cudid-or the image rating task, 45 images were rated
in total?® Of these images, 28 were taken fr8mdy 3 Images that are on the edges of Study
36 s s u-bdautymdting gcatterplot were selectdtliis was done in order to select stimuli

that are mosextreme in their combined sublimity and beauty profiléss also meant that

28 Due to technideerrors, around half of the participants were exposed to only 36 images of the 45. The
rest of the analyses follows results based on the 36 images only. The data from the 9 unanalysed images
are fed into subsequent analyses for stimulus selection.
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unlike middlerange images where the ratings could have been caused by ratings cancelling
each other out between participants, images at extreme ends were likely to havadieen le
influenced by individual difference&7 new photographs were newly chosen from IAPS and
the National Geographic, in orderdiversity stimulus type. The word association task was
identical as before.

The following individual differences measuresrertroducedBig 5 (BFI-2; Soto &
John, 2016), empathinterpersonal Reactivity Indeavis, 1980), masculinity, arffdmininity
(Personal Attributes Questionnai&pence & Helmreich, 1978n total, 26 individual
differences measures are considefedopy of each questionnaire (along withsic

demographicsneasuresis available in the Appendix.

The Big 5 personality traits The Big S5personality traits were measured us8wo and
Johndés (2016) Ne xt-2)Bhey60iten scateprdduces agyregate ycordgs BfF |
Extraversion, Agreeableness, Conscientiousness, Negative Emotionality, and Open
MindednessAdditionally, each factor is subdivided into the three facets, with each of the facets
measured through 4 iter{@sthe facets are lagly selfexplanatoryno separate explanations
are provided)

Extraversion: Sociability + Assertiveness + Energy Level

Agreeableness: Compassion + Respectfulness + Trust
Conscientiousness: Organization + Productiveness + Responsibility
Negative Emotiondly: Anxiety + Depression + Emotional Volatility
OpenMindedness: Intellectual Curiosity + Aesthetic Sensitivity + Creative
Imagination

=A =4 -8 -8 -9

The BFI2 produce®0 measures in total, namely the 5 aggregate Big 5 factors and 15 facets.

Empathy.A shortenedl2-questionv e r s i 0 n s(9980) IBterpetisad Reactivity
Index (IRI) is adopted to measure empathy. The following four dimensions of empathy are

measured:

T Perspective Taking: the temdency to s|
psychological perspectives.

I Fantasy: the tendency to take viewpoints of characters in books, plays, and
cinema.

1 Empathic Concern: the tenderfoy fiotherorientated emotiors, e. g.
sympathy, in tense situations.

1 PersonalDistress t he t e n doerniceyn tfaotre di sesdioat i ons 0,
unease, in tense situations.

The IRI produces 4 measures in total.
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Masculinity, femininity, and androgynyThe Personal Attributes Quesnaire by
Spence and Helmreich (1978 a measure of masculinity, femininity, and androgyny. Of these,

only the first two measures are used. The two measures denote the following characteristics:

1 Masculinity (or Instrumentality): the tendency to be independent, active,
competitive, and to stand up well under pressure.

1 Femininity (or Expressivity): the tendenttybe emotional, gentle, empathic,
and kind.

2.3.1.3. Design and procedurélhe general design between the present study and
Study3 differed little, apart from two aspects. To achieve a better reliability of subsequent test
retest reliability calculadns, every participargvaluatedhe set o5 stimuli twice, in two
blocks. The appearance order was completely randomised for each block. Furthermore, instead
of an interview folloving the word association task, tineasureof individual differences
followed.

2.3.2. Results

The results section is divided into the following foopics (1) within-participantqor test
retest) reliabilitie®of sublimity and beauty ratings atftkir individual differences(2) between
partidpantsconsistenciesf sublimity and beauty ratings atfieir individual differences(3)
relationship between tHeur measured aesthetic judgements, @desthetic correlates of

stimulus characteristics

2.3.2.1.Within -participants reliability an d individual differences. Testretest
reliabilities were computed for sublimity, beauty, S+B, a8l I&tings. Five participants were
determined as outlierfollowing similar standards and reasons as those of S{ahydwere
excluded from subsequent dyses.

With 34 valid individuals, there was a high level of average reliability for sublimity,
0.85 SD=0.28), beautyr, = 0.91 SD=0.31), S+By = 0.92 8D=0.23) and SB, r = 0.70
(SD=0.32).All average testetest reliability scores wed@rger than those &tudy3. Where a
oneway ANOVA revealed significant differences between the reliability of ratir@, 132) =
37.81,p<.001, post hoc analyses (via Tukey HSD) revealed that the reliability sco® of S
was significantly lower than all other measums< .001. While this replicat&dudy 3 the
present studglso demonstrated a statistical difference between the héksbof S+B and
sublimity, p = .003.As such, the rébility is highest of S+B and beautyen sublimity,
followed by SB.

To examine which individual differences variables correlate with the degree toavhich

participantis reliable in each of these four measures, a s8permartorrelation analyses
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were run Table12).?° Thetendency to be reliable BB ratingswas paitively linked with
Agreeableness (Compassifatet rs= 0.35,p = .04 and Opermindedness (Aesthetic

Sensitivity, rs= 0.41,p = .02,& Creative Imaginatiojrs= 0.50,p = .002,facet3 from the Big 5,
masculinity (Instrumentality),s= 0.33,p = .05,and Empathic Concerns= 0.46,p = .006,from

the Interpersonal Reactivity IndeXo other correlations were significant. As such, although the
average reliability of 8 was lowest from the four examined variables) e s consi st en
distinguidiing between sublimity and beawtasmo d er at ed bmndednmessasl o pen
abilities of empathy and agreeableness.

29 Speaman correlations were chosen given the worry of negative skew and ceiling effects for individuals
high with average reliability ratings.
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Tablel12. Correlation tableReliability scores and individual differences variablgtugly 4.

Sociability Assertiveness Energy Level  Compassion Respectfulness Trust Organization Productiveness Responsibility
Sublimity -0.04 0.01 -0.11 0.23 -0.08 -0.16 -0.17 -0.04 -0.20
Beauty -0.20 -0.07 -0.07 0.10 0.28 0.14 -0.01 0.24 -0.06
S+B -0.16 0.00 -0.08 0.00 0.04 0.00 -0.02 0.04 -0.11
SB -0.28 0.25 -0.11 0.35 0.33 0.11 -0.24 0.01 -0.13
) ) Emotional Intellectual Aesthetic Creative ) o
Anxiety Depression N o o o Extraversion Agreeableness Conscientiousnes
Volatility Curiosity Sensitivity Imagination
Sublimity 0.09 0.23 0.25 0.02 0.07 0.24 -0.05 -0.01 -0.19
Beauty -0.25 -0.26 -0.22 0.16 0.09 0.18 -0.20 0.26 0.04
S+B -0.24 -0.16 -0.13 0.07 0.01 0.14 -0.15 0.06 -0.07
SB -0.17 -0.14 -0.01 0.25 0.41 0.50" -0.07 0.37 -0.18
Negative Open . o Perspective Empathic Personal
i ] ) Instrumentality  Expressivity Fantasy ) .
Emotionality Mindedness Taking Concerns Distress
Sublimity 0.21 0.16 0.00 0.10 0.09 0.25 0.03 0.01
Beauty -0.26 0.18 0.27 0.13 0.03 0.05 0.24 -0.21
S+B -0.20 0.10 0.25 0.03 0.12 0.01 -0.02 -0.13
SB -0.12 0.51" 0.33 0.18 0.12 0.12 0.46" -0.24

Note.” p<.05," p<.01,™ p < .001.Significant correlates are marked in bolriables in italics are aggregated scol:®f observtion for each correlation was 34, representing
the 34participants
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2.3.2.2 Betweenparticipants agreement and individual differencesData over the
two blocks were aggregated for egarticipant andwere subjectetb Q-mode factor analyses
to examinebetweenrparticipantsagreement. Replitimag Study3, beauty and S+B ratings
achieved singldactor solutions, with the first factor explaining 74.93% (followed by 4.73% and
3.14%) and 70.93% (followed by 6.01% and 3.61Phese results indicate that beauty and S+B
ratings are highlgonsistenbetween participant&cree plots are not visualised, givenitthe
al most identical shapes, i.e. with aStddystinc
3.
Differing from Study3, however, B produced a singiactor solution, with the scree
pl ot producing an fdel bowo, and the first fac
6.77%, 5.44%, 4.40%, etcrpeaning that B ratings were consistent across participaiiso
different formStudy 3 sublimity seemed to satisfy a tvi@ctor solution, with the first factor
explaining 57.02% and the second factor explaining 12.80% (followed by 4.02%, 3.82%, etc.).
The scree plot indicated two factors above i
For sublimity,a new @mode factor analysis with a subsé® individuals(around 25%
of the total participants) with tHaghesttestretest reliabilitiestill produced a twdactor
solution.There was good consistency between the aggregate sublimity ratings of these reliable
individuals and those of the 24 nogliable indivduals,r = 0.97,p < .001.The scree plots for

the three analyses mentioned in the paragraph are presehrtgdrizl9.

Scree Plot Scree Plot Scres Plot

Figure19. Scree plots for B (left), sublimity (centre), and sublimity using 9 reliable participants (right)
(Study 9

The twaofactor solution of sublimity ratirgsuggestshe presence of two subgrceugf

participants. To determine the nature of the divide, 8 peoplethéthighest loathgsin each
Varimaxrotated factor (8 constitutes approximately half of participants in each factor) were
selected, and their sublimity ratings were averaged by plagibhgr A scatterplofF{gure20)

using the averaged sublimity ratingigggestedhat there was a subset of photographs that one
group of participants thaint as sublime, while the other did rfbottom right corner in the
scatterplot) These photograpluepicted forms of violence. In most other cases, both groups of
participants agreed on what was low in sublimity (bottom left corner in the scatterplaigand

in sublimity (upper right corner in the scatterplot).
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"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure20. Scatterplot of sublimity ratings from two groups of participaStsidy 4.

A personality profile comparison was made between the two groups of participantghasing
two sets of 8 participants. Of the entire list of individual differences variaties, single
variable explained the difference. However, a sex difference emef(Bds 9.6Q p = .002.
Participants that thought the aesthetically violent photographs were not sutaimsésted
entirely offemales. On the other hand, of the group of raterddlat sublimity in those same
images, 75% were mal€hus, there appears to be a possibhelency for male participés to
find aesthetic valua objects or events of violence, such as tornadoégsrahalisasters, and

explosions.

2.3.2.3. Relationship between judgement#/hen the relationshgbetween the four
judgements were explored via a set of corretatj@ similar picture as Studyw&s presented
(Tablel13). In fact, the statistical significance and directionscéweereplications of those in
Study3. To verify the consistency between the two studies furthefpur rating types were
paired betweeistudy3 andthe present studyy stimuli (1= 28) ar correlated against each
other. Al four ratings achieved high consistencypatalues under 0.001, i.e. sublimitys
0.95, beautyr = 0.99, preference,= 0.99, interestingness= 0.95.
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Table13. Correlationtable: Four ratings $tudy 4

Sublimity Beauty Preference Interestingness
Sublimity
Beauty 0.68
Preference 0.66 0.99
Interestingness 0.90 0.64 0.67

Note.All coefficients are significant at< .001 N of observaon for each correlation was 36,
representing the 3&imuli.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure21. Average sublimity and average beauty ratings scatterplot with im&ges$y(9

Replicating the results of Stu@yfactor analyses using the four response variables yielded a
single factor solution, with the first factor explaining 81.61% of the varidruegs inthe
present studyparticipants associated the four response variables close to eachikévese, a

correspondence analysis did not reveal a relationship between the items and the four responses,
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6%(1) = 33.3Q p> .05, possibly caused by the high correlation between the four response

variables.

2.3.2.4. Predicting judgements through stimuls characteristics.The relationship
between the four variables and blueness, face size, and the presence of nature were explored.
Unlike the results of Study, blueness was not correlated to any of the ratings, while face size
was relateanly to interesingnessys= -0.70,p < .05.A 4 (4 judgementypes) x 2 (presence of
nature) ANOVA on the effects of nature resulted in a main effect of n&{ird,36) = 192.83,
p <.001, with no other effects significafithe presence of naturkl (= 5.47) seemed tbe
linked with higher levels of ratings for all fojudgementsimilarly, compared to when nature
was not present = 3.15.

2.3.3. Discussion
The present study was aimed as a replicatimhextensionf the preceding study, with the
inclusion of indidual differences measures. Bsking participants to reate arentire set of
imageg(instead of reratinga randomly chosen subset ofd®was done in Stud), the present
st udy 6 turthdrallewedjmproved estimates of reliabilities.

Whilemuch of the pr ecedenpljcated; thedoreserst stumyit ¢ o me s
presented a marked improvement of both wdral interparticipantsconsistencies of-8
scoresor the degree to which one distinguishes the sublime from the beathifilsa
reassuringpp ut ¢ o me , g isgeanaral dinhte compare the twodaesthetic categories.
What s more, the results certainly give a no
Burke (1759/2008) in validating the duality of sublimity and bealitg presents results imply
that people are comfortable in distinguishing the two.

A smallnumber ofindividual differencevariabless e e med t o moder ate o
in distinguishing between the sublime and beautffie more consistent, and perhapsdyett
one was in distinguishing sublimity in beauty, the more one tended to be aesthetically sensitive,
creative, compassionate, empathic, and masculine. It may be that individuals high in these traits
easily identify expressions within these photographsugh empathynd through aesthetic
imaginations, ensemble a systematic way to categorise these experiemeesthetic
responsesCertainly, past works have reported links between empathic ability and creativity
(e.g. Carlozzi, Eells, & Hurlburt, 1995).

Unlike Study3, participants wersuldivided into two groups for sublimity ratings
Where one subgroup of participants found aesthetic value in violence (e.g. natural disasters,
explosions, etc.) and therebgvethoseimages high sublimity ratings, théher subgroup rated
these photographs as eliciting no levels of sublimity. Sex wasnilieariable that explained
the difference, with male participants more likely to find aesthetic value in these violent images.

These results echo previous works tlegarted that men, more than women, prefer paintings
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with troubling content (ChamortBrezumic, Burke, Hsu, & Swami, 201@&}ill, given the good
betweenrparticipantsagreement for 8, these individual differencesre not likely tooverturn
the overallrelationship ofrelative sublimity and beauty.

The roles of blueness and face gperatingsveremostlynot replicatedwhile the role
of nature wapresent. This indicates that there are subtleties in the link between ratings and
stimulus contentWhat acounted forthe differencesn outcomebetween the two studies is hard
to verify. The role of testing context could have also played a role. Since the previous study had
three experimenters bringing in their own friends and acquaintances, this coufayaekinto
thegerralrel axati on of <concent r a.tYetgiventherraplivationdf e p ar t
the core inquiresnamely that people are generally consistent within themselves in sublimity
and beauty judgements, and ttieseratings ardargely consisteramongparticipants
criticisms of Study8 do not merit overstatement

2.4.Chapter Summary
The generaaimof the present chapter was to prodadasic assessment of the psychometric
properties of the two main concepts of the thewsyely sublimity and beautgnd their
relationshig. The latter concerns, for instance, the degree to which one is distinguishable from
the other As such, testetest reliabilitiesbetweerparticipantsagreements, arttie relationship
to other relate@esthetic judgements (i.e. preference and interestingness) were examined. On
the whole, one can be content that the reliabilities are met, the results which justify the
continued use of sublimity and beauty as psychological measures for future empidiesl. stu
Detailed examinations of how sublimity, beauty, preference, and interestingness relate to one
another, especially in light of individual differences, merit future examinations in separate
studies.

Theoretically, despit sublibBityraidbdagsy béiig7 59/ 2 00 €
opposites, and thus being negatively correlated, both studies in the present chapter did not
support this claiminstead there were positive and significant correlations between sublimity
and beauty ratings. Therefore, desfii presence of objects thatiably elicit sublimity but
not beauty and vice versa, sublimity and beauty seem related in general.

Theproductionof experimental stimulin Studies 1, 2, 3, andshould not be glossed
over.While no in-depth byitem analyses were conducted, various consistencies and
correlations have beanoted on identical image sets within studisd scatterplots suggest a
consistent picture of items locatiobstween studied-or instance, looking at the vausly
produced sublimitypeauty scatterplots-{gurel7 & Figure21), an image of low sublimity and
low beauty, e.g. jail, would unlikely be seen as high in both sublimity and beauty. Likewise,
while a picture of a young girl, located as high beauty and |dnsity, would rarely be seen

as being very sublime but with not much beauty.
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Based on these sbrvations, a conceptual mapesjperimental stimulis introduced,
namely theAesthetic Hexagormhe Aesthetic Hexagqras isdepicted inFigure22, represents
six conceptual corners from a twdimensional sublimitypeauty rating spacé.should be
emphasised that the six categories are not discrete caegothe sense of categorical
perception (as in phonetics), but are instead a set of heuristics in describing the sblauiyy

spaceTablel14lists some of the typical photograph contents seen in each category.

Peaceful/Elegant
Meadow, calm sea, forest,

Beauty 1 snowy road
Marvellous/Astonishing
. Starry night sky, mountain,
bright cave, aurora
Tender/Adorable

Smiling girl, puppy, kitten,
dolphins, flower

Powerful/Imposing

. . . Volcano, tornado, bear
Boring/Disgusting

Animal carcass, dirty
shoes, airport, empty jail

® @ Dreadful/Fearful
Natural disaster, spider,
fighting animals

Sublimity

Figure22. Conceptual figure of thaesthetic Hexagon

Tablel4. Typicalcontents of théesthetic Hexagon

Category Content

Boring/Disgusting Jalil, cigarette, frowning lady, & old man
Tender/Adorable Kitten, hare, young girl, & flower
Peaceful/Elegant Meadow, calm sea, & forest
Marvellous/Astonishing Mountain, rainbow, & dramatic sea
Powerful/Imposing Flamewrapped mantornado, storm, & volcano

Dreadful/Fearful Shark, destroyed airplane, rescue mission, & war/weaponry

TheTender/Adorable and Peaceful/Elegant categories represent two variants of stimuli
considered to be more beautiful than sublime. The Powerful/Ingpcaial Dreadful/Fearful
categories, on the other hand, represent two variants of stimuli rated as more sublime than
beautiful. The Boring/Disgusting and Marvellous/Astonishing categories represent photographs
that are considered not sublime and not baeaytihd very sublime and very beautiful,

respectively.
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The Aesthetic Hexaggmwhile not categorically absolutis, a conceptual shorthatttht
allows the consideration ofweide range of photographic conteAs such, the tool will appear
regularly for stimulus selection in future studies.

To sum up, the present studglidatedthe psychometrics of sublimity and beauty
judgementsand have provided a set of suitable experimental sti@iven the satisfaatn of
psychometric groundworkdhe following chapters focus on tdeterminants of sublimity and
beauty experiences. First examined ispghigchophysics of sublimity and beauty, nantedw
the manipulation o t i mphysicabadtributes influensehe elicitations of sublimityandor
beauty
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Chapter 3. Study 5: The Roles ofStimulus Size and Height on Sublimity and
Beauty Judgements
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3.1. Introduction

The view that sublimity and beauty constitute distaestthetiexperiences haseenpostulated
in past philosophical writing€hapter 1l In Chapter 2, sch claims werempirically
supportedlIn fact, Chapter 2 represents a general verification of using sublimity and beauty as
valid and stable psychological measures. With swvitlencein hand, the present chapter marks
the start of a series of studies exploringuiseialmehanismghat mayaffectsublimity and
beautydifferentially. In particularthe roles of physical characteristics of stinark
investigated

While there are aumber of visual elements that stand out in descriptions of the
sublime, perhapso descriptorsire as prominent as size and height. From language use around
the world to various philosophical texts, size and height not only regularly feature as
characteri8cs or associates of the sublime, but they also seem to do so with little dispute
between thinkers. Shaonsistency, a rare faatphilosophyespecially suggests aobustness
and potential universality of threlationship between size and height, dregsychological
consequence of sublitgiwhen viewing object with thegpialities

If viewers ofBelgian surrealist paintde e n ® Ma g r il 19 HThe Castld @& theB
PyreneegFigure23) indeed are evoked of some feelings of sublimity, such sensation may have
been caused by the size and height of the sturdy stone castle, elevated abovimvgaeze
The veryimpaossibility of the situatioty logic of gravity, and the contrasg i perhaps
fi b e a uitlightf-blué @éalm of théackgroundsky, arouseastonishment andisbelief as if to
further encouragthe evocationof sublimity. The present chapter examines the generalisability

of the roles of object size and height on sublimity.

"Due to copyright restrictions the electronic version does not contain some
images. They are, however, available in the printed version in the UCL

Library"

Figure23. René MagritteThe Castle of the Pyreneg059
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3.1.1. Sublimityés Lexical and Philosophical
Sublimity often finds associations with physical features of largeness and height in the English

languageln theOxford English Dictionary t he subl i me i s characteri
high rdpd,ngi to a great hteiimgdda, fAprHdryd dmdveal @

Avastnesso, and fAgrandeur . 0OMefrianeVeehster Thesausgis s up p

—

or instance, l i sts Abigo, el evat edo, Agr ea
Alittl ed, 0bas e dtonyrmsnThe diymaogical hstery of theesublinze sas a
derivative of raising motions and an associate with largeness, is covered already in the

Introduction. Yet such lexical links are not unique to English, as can be seen in the likes of

Arabic 1y T p), Chiadse/( ), German groRartig:erhohe, Persianfl y; & p, mnd
Russiang tsL o ' h jedim® d2H d)amalay Many other languagés.
The | ink between an objectods size/ height

encounters with natural or manede objects. When the Irish poet Thomas Moore visited the
Ni agar a Fal |l s [wlelarived aetiked\evalisler and descenided to the bottom.
Here all its awful s uMRThnews 2015,artrays exaltateons afau | | u
result of he author viewing a giant natural object whilst looking upward. Architecture provides
intriguing insights. Thomas (2007, 2014), for instance, reports height and size as typical formal
features of monumental architecture in ancient Greece and Roltwving on fromThomas,
towering buildings are promineahdcan immediately appeal to the emotions of sublimity,
wonder, and shock.

In eighteenth century Britain, thinkers and criscghas Burke, Stewart, Gerard, and
Lord Kames, commonly discuss theblimities of large and elevated things. In addition to
grand nature, Gothic architecture especially was key to many of their arguments. Scottish
thinker Hugh Blaif(1718i1 1800) f or exampl e, argued, A[] a] Got
grandeir in ourminds by its size, & hei ght |, its awful obscirity,
(Monk, 1935 p. 123 seeFigure24). Alexander Gerar@ 7281 1795) who conceptalises
sublimity as an aesthetics of quantity, believed that large objects in general fill up the mind and
stretches t hei amexpedience wihioh is midalyrunnerngng. Yet once the
di fficulty is overcome iomoideepp irloecrets swamndce

30 Across different cultures and language families, divinign example of sublime expressianis
conceptualised aseing located above, while most secular and unholy things are described as being
located below, e.gscala naturagor chain of beingHaidt, 2000, 2003; Haidt & Algoe, 2004).
311t is worth noting that when discussing the birth of monumental architeotareient Rome, the
revolution of concrete is considered an important enabling factor. With concrete, architects Severus and
Celer experimented with mass and volume, and thei
(Thomas, 2014). Since concrétealso perceived as a material type that is both strong and durable
(Hemstrém, Mahapatra, & Gustavsson, 20l afljectives used by Blair in describing the sublimane
can also notice parallels between how architectural monumentality was conceivedan &uhGothic
architectures beyond size and height.
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to which téaeterndi chnaidflofty conception of i

prided (Ashfield & de Boll a, 1996, p. 168)
One of the most pronounced observaAions ¢

Philosophical Enquiry into the Origin of Our Ideas of the Sublime and Beautifigre

aesthetic passions are forced into certain quantitative characteristics of external objects.

Importantly, Burke sees sublimity and beauty as oppogitEnrdingly, tre vastness dit h e

oak, t he ash, or the el mo (Burke, 176c8df200 8,

the myrtle, orange, almonisming and the vine, would elicit sublimity. On the other hand,

Bur ke sees small tshuibndgsmeas ébedawetlilfsulo,n fg[rte]lahte

[ beauti ful] on s mal |seebigues’). Thaseolseryatiorsapust fothg 6 ( p .

the possibility thalexical associations may be reflections of 1a@geidental correlations

between the size and height of external objects and the triggered inner state of sublimity.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure24. [AFiGothic cathedral raises ideas of grandear Rouen Cat hedr al | Rouen,

108
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Figure25. According to Burke, th@asmineis an unlikely candidate of the sublime

3.1.2. Size and Sublimity, a Psychological Pgrsctive

Stimulus size has often been linked with a number of emotaesihetic outcomes. Stimulus
size has been positively associated with emotional arousal (Codispoti & de Cesarei, 2007,
Detenber & Reeves, 1996ang et al. 1997; Lombard, Reich, Grabe, Companella, & Ditton,
1995;Reeves, Lang, Kim, & Tartar, 1999), motivational relevaiie Cesare& Codispoti
2006), attention (Reeves, Detenber, & Steuer, 1993), recollection (Detenbev&sR&99hH
positive evaluationsf attractive people (Lombard, 1995), and positive evaluations of words
(Meier, Robinson, & Caven, 2008).

Object size has been particularly covered in light of evolutionary contexts; the size of an
object, communicating distance information (Fanselow4i@ang et al., 1997; Teghtsoonian
& Frost, 1982)and interactingvith valence information to feed into approaoidance
behaviour (Miller, 1959). Thus, the largeness of benign objects, feeling close, would trigger
approach behaviour. On the contrahg largeness of threatening objects would trigger
avoidance. Animals also display body puffing to communicate-atat&ction and threat
repulsion (Alcock, 1984; Campbell, 1976).

Size has been consistently | ierk.edd BPwirt h ge
instance, people enjoy larger screens than smaller screens (Lombard, 1995), and feel that the
actions in larger screens are more intense, physical, and exciting (Lombard, Ditton&Grabe,
Reich, 1997; Lombard et alLl995). Larger eyes are typilsainore attractive than smaller eyes
(Berry & MacArthur, 1985), and both adults angiéarold participants prefer abstract objects
that were larger in forced choice tasks (S#ydosephs, & Giesler, 2002). The preference for
size can be observed in humaecision making. Frynta and colleagues (2010, 2013), for
example, reported that zoos prefer to have animals that aré langad of other explanatory

variables such as animal brain size and the International Union for Conservation of Nature red
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list statusi simply because large animals attract liking from both adults and children (Ward,

Mosberger, Kistler, & Fischer, 1998). These findings echo what Silvera et al. (2002) noted as

the Afundamental, reliable assdeiranicemn et wd
Rel atedl vy, screen size has been studied i

il lusion of nonmediationd (Lombard & Ditton,

stimuli elicit a highretr osfe ntshee odctihilonf el (tRddwk
Afsensation of realityd (Yuyama, 1982), nAsens
Aparticipationo, and Ainvolvemento (Ditton,

(Troscianko, Meese, & Hinde, 2012atdda, Sakata, & Kusaka, 1980; Yuyama, 1982). While

the research explained why consumers may buy larger TV sets at home and other home theatre
related technologies (Pressler, 1996; Thorpe, 1989), they provide groundwork of recent
literature on the sense pfesence in virtual reality via perceived screen size (Visch, Tan, &
Molenaar, 2010).

Given Burkeds (1759/2008) view that subli
transporting experience fAproductiveofof the s
feelingodo (p. 39) an-presentation, thes¢ empincal findimgs that wi t h
stimulus size is associated with arousal, evolutionary instincts, aesthetic appreciation, and a
sense of presence, are in |ine with Burkeos

More recenstudies, on the other hand, have attempted for more direct insights into the
|l ink between object size and sublimity. I n K
see the importance of perceived vastness of objects in procuring sublime exgseriamo
further theoretical works by Konel nithe(2011),
effect ofphysical largeness on the elicitation of sublimity. Ingbeondof these papershe
authors make a case fitve importance of physical magnitude religious monumental
architecture. They argue that the impressivenétrge religious buildings isaused by the
sensory experience of largeness itself, separate from economic connotations of implied
costliness in expansive buildisig

A number of enpirical worksi many of t hem from Kiehavener 0 s
supported the notion that the experience of awe igdinkth perceived vastness of the object
i n question or fdtnlge gpreeaseenrc & hafn symewtdl,0o ( Pi f
2016; Ishizu & Zeki, 2014; Seidel & Prinz, 2017; Shiataal, 2007). The wide range of
stimuli used, from photographs, recollections, and artworks, testifies the reliability of the
association. To knowledge, however, only a study by SeiddPand (2017hascomenearto
testing the association between sublimity and object size by manipulating stimuldiseziig
Their work is consistent with théew that physically enlarged artworks are judged as more
wonderful. Conversely, the more war€ll an artwork is seen, the greater its estimated
physical dimension. These works point to the direction that object size and sublimity may share

a common psychological mechanism.
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3.1.3. Height and Sublimity, a Psychological Perspective

Height is commoni associated with positive valence. People recognise positive words quicker
when those words are located at the topsdreen (Meier & Robinson, 2004), and even falsely
recall positive stimuli to be located at a higher physical location than they petead

(Crawford, Margolies, Drake, & Murphy, 2006). Conversely, individuals with higher
neuroticism and depressidraligned with frequent experience of negative affetetnd to have
their attention focused more on the lower areas of screens (Meieri&danh2006).

Power is a concept central to both Burkeo
conceptualisations of sublimity, since sublimity entails an experience of being controlled and
dominated. Height has been often linked with various forinp®wer (Schubert, 2005). For
example, there is a tendency that powerful people are perceived as taller (Wilson, 1968).
Relatedly, the height perception of politicians who won in an election increased after their win
(Higham & Cament, 1992). In anotherstance Giessner and Schubert (2007) have
demonstrated that the increaseertical distance between a manager and a subordinate in an
experimental setting increases the perceived power of the manager. Behaviourally, upright
posture has been linked witloth power (Carney, Hall, & LeBeau, 2005) and pride (Stepper &
Strake, 1993), and physical height has been associated with wealth (Xadksdm, 1992) and
political power (Boller, 1984).

Unlike size, height has been yielded limited attention from the theoretical wforks
Keltner and Hai dt ( hotbeBwords, heiglt is Krelyreehtioiedasd 0 1 1)
separate mechanism related to sublintitlyen so, authors regularly bring thge importance of
heightKonel ni (2011), f oGreatePyramdmi Gizand theoGiasti der s t h
Buddha in Leshan (SichuaseeFigure26), even emphasising tinggrominent height. On the
other hand, Joye and Verpooten (2013) go as
featureo of monument al buil dings, and consi d
physical power.

While no empirical worlhasdirectly tested the role of stimulus heighttbe elicitation
of sublimity, three have come close, by testing sublitily experiences. In the work by Seidel
and Prinz (2017 pkyBlwetaslocatddanrihdee meight goddsions, i.e. above
eyelevel, eyelevel, and below eyevel, the higher the artwork was located, the more is was
considered to be wonderful. Of particular relevance is also a work by Meier, Hauser, Robinson,
Friesen, and Schjeldahl (2007), who reported the associatioedietvigh (vs. low) vertical
positioning angerceivedlivinity of stimuli. As theoristhave omumerous occasions linked
divine experiences with sublime experiences (Burke, 1759/2008, Keltner & Haidt, 2003;
Konelni, 2011), p a fintGocttd ghatas of straregerd lacateo ind leigh b e | i
vertical position. The effect stood even after controlling for other related variables, namely
power and likability. For both attention and recall, participants readily associatectiGtati

stimuli in higherphysical positions on screens. Lastly, while not involving a design of putting
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stimuli on a physically high locatigmer se Joye and Dewitte (2016) observed via photography

and VR settings, that higlevel buildings elicit greater feelings of awe thawdevel buildings.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure26. The Great Pyramid of Giza symbolic object of the sublime,psonminent in its height as well
as itssize

3.1.4. Limitations of Past Empirical Works and Current Study
Sublimitybds | exical associations with size a
philosophy and ps&hology. These evidences point out that the experience of the sublime can in
part be caused by the encounter of objects that are physically large and/or elevated. Yet in both
theoretical and empirical works in psychology, size and height have oftendrdtatad, as one
has often assumed the other (Schubert, 2005;
works fall short methodologically in ways that are discuss&thapter 1c

The present research had two broad afirstly, anattemptat undersanding how the
physical presentation of size (small vs. large) and heggimtievs. high) may affect the ratings
of sublimity and beautySecondly, amattempt to measure to what degree stimulus size and
height may affect sublimity and beauty differeritigd . Speci fi cal |l vy, i f Bur
views are valid, large and elevated objects would be more sublime than small asievaded
objects. The effect of size would be the opposite for beauty, thus forming a double dissociation.
An experimental desigwas adopted, where numerous photographs were manipulated for size

and height of presentation.
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3.2. Methodology
3.2.1. Participants
Thirty-two participants (16 femal®) age = 26.53,SDage = 18.39) from University College
London were recruited in retufar course cred#t All participans provided written consent

prior to the start of the study.

3.22. Material
Each participantkoked ata subset of a pool of 60 photographs. The pool was divided into two
groups, i.e. Set A and Set B, each consisting0 photographs. Photographs from Set A
consisted of stimuli fronChapters 1d and, #vhile those from Set B were newly selected.
For Set A, photographs from each corner ofAbsthetic Hexago(see end of Chapter
2) were equally represented in numbene$e photographs consisted of a mix of the
International Affective Picture SysteAPS; Lang et al.1997) and National Geographic
photographs. For Set B, 22 photographs were taken$tady 123 but some were newly
selected for the present study. Sqildtographs were approximated to represent each corner of
the Aesthetic Hexagoim equal numbers, based on photograph content or available rating data.
While both Set A and Set B had predominant themes of nature, Set B was made exclusively
naturebased, whout humans or human artefagtl images were in landscape orientation.
Sessions took place in a dark room at University College London and was run via
MATLAB 2016b (MathWorks, Inc., Natick, MA, USA) of a laptop. The laptop was connected
to a 200W Epso&BX03 projector, and photographs were projected onto a blank wall.
Participants used@mputer mouse to input tiphotograph ratilg Tomeasurg ar t i si pant s
head movements, an AX3AXis Logging Accelerometer (Axivity, 2015) wastached to the

heads oparticipants®*

3.2.3. Design
There were twaypes ofexperimentamanipulationsnamely manipulations of presentation size
and heightEach manipulation was done in separate bldé@sthe size manipulatidine. size
block,phot ographs i n the 0s malld0ém icdnredsior, whereas we r e
photographs in the 01l arx60icmmdimeahsiotBotosice wer e pr
conditions had photographs presented atleyel (i.e.centr§, t he phcentradogr aphos
approximately 135cm raised from the floor.

For the height manipulatiafe. height block) phot ogrcenbdd scondi hieon

were presented 135cm raised from the floor,

The present chapterés studgtimadedasta.yisThehpapapé
described later in Study 11
34 Although interesting, the accelerometer datanatediscussed in the thesis.
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presented 195cm raisewimn the floor. Both height conditions had photographs presented in the
6small 6 si ze. Participants sat 390cm away fr

The three presentatiaonditions namelyé s meehtrbb ¢ | acergraband 6 s mal |
hi ghd ar eFigue27t r dyteel timat due thghtthe ocoalds en o,
manipulationar e not crobsgldd dTberdidt aogewasersioeft ou
of photographs already covered most of the presentation sEigare28 represents the actual

setup of the study.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure27. Example presentation screens; sroalhtre ¢entrg, largecentre [eft), and smathigh (right)
(Study 5.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure28. Studys setup.

All participantsratedboth the size and height bl he experimental manipulations weheis
donewithin-participants such thatach participanivassubject to botisize and height
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manipulationsStimuluswise,a stimulusvas presented as part of either the sizeeight
manipulation conditionwithin a block, a photograph appeared twice, once for each condition.
Half of the participants had Set A appear in the size block and &ger in the height block;
the other half had the two image sets switched between the blocks.

Each of the size and height block consisted of 36 trials, with 18 unique stimuli being
presented once for each manipulation condition. In the first half ofléack, no photograph
contents were repeated, making the first 18 trials of each bloetnaerparticipantsdesign
regarding stimuli. The stimuli selection for each block (from the image pools Set A and Set B)
wasrandomisedbut it wasalsoassured thadach blockepresented the six corners of the
Aesthetic Hexagoim equal numbersThe stimuliwere presented in randomised order and in

randomised size condition

3.2.4. Procedure

Before the start of each study, participants were given a set of deBmitidihe sublime and

beautifuli the two d@endent variables of the study. Note that the definitions are slightly
differentfrom the ones used the previouspilot studies. This alteratiowas donen order to be

more in linewith the sublime and beautifas presented iBurked €1759/2008Philosophical

Enquiry Af t er a lthlearyfolBna ankne=g@rad part of the thesis, and to ensure that
experiments measure what the researcher intends to measure isfasiganced construct

validity. GivenBurkdé s t endency to contrast sublimity a

new definition would create a greater distinction between the seemingly related response

measures.

Assuch,abl i mity was defined as, fit meenstefgr ee
power, loftiness, shock, and the grandiose. Synonymsim@wei ns pi ri ng and i mp
Beauty was defined as, Athe degree to which

and joy. Synonyms include attractive, pretty, and loxing.

Eachparticipantfirst went through a practice block of rating six photographs (not
included in the photograph pool) for their elicited sublimity and beauty. That was followed by
the size block, then the height blo&lar each trial, a fixation screentime form of the response
screen appeared for 0.5 seconds, before the stimulus appeared. Participants observed the
stimulusfor6seconds bef ore clicking the mouse.s Partic
elicited degree of sublimity and beautytidir ownpace Thi s was f ol |l owed b
screen, where participants could click their mouse whenever they were ready for the next trial.

Figure29 presents a visualisation of a single trial procedure.
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IMAGE

0.5 seconds

Response screen

End of Trial

Please click the mouse

Until terminated by
participant

Figure29. Schematic description of a trial progressiStugly 5

Regarding the response screen, participeated their experienced sublimity and beauty uaing
differentmethod as was used in previous chapters. Thatiariantof the Evaluative Space

Grid (Larsen, Norris, McGraw, Hawkley, & Cacioppo, 2008)s usedHere, Likertlike scdes

of sublimity amd beauty wersimultaneouslpresented in th& (measuring sublimityand y
(measuring beautygxes of a gregquareseeFigure30)*°. By clicking oncein an area within

the squareisinga computer mouse@ach participarthusgave rating of the two scales
simultaneouslyThis method is useefffectivelyin mixed emotios research, becausiee
simultaneous and orthogonal portrayal$vad emotionssignalto participants the coexistence of
seemingly two similar experienc@sarsen et al., 2009In the context osublimity and beauty,
this servel the purposef enabling a bier distinction betweethe twomeasuresand visudy
signal to the participantbe possibiliy of experiences that are sublime but not beautiful, and
beautiful but not sublimé=or e ach s c alespgnsep aerdcorded gs a contisudus
variable between 0 and 400, which denote pixel numbers.

35 Note that sublimity is presented on the horizontal axis to avoid any association with verticality or
height.
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< Response Screen >

HEEEEEEEEEEEE
| Notsublime | | | | | verysybiime
|| Vervpeaeil || [ [ vepvstautl
HEEEEEEEEEEEE
HEEEEEEEEEEEE
HEEEEEEEEEEEE

Beautiful

Figure30. Response screeStudy 9.

Followingthe taska questionnaire was administered, asking participants to generaté 7 to 1
words that immediately come to mind when thinking of sublimity and b&aeg/Appendix)
Personalityneasuredgdentical to those used in the past chaptere also collectedEach

session took approximately 45 minutes.

3.3. Results
3.3.1. Manipulation Checks
There were two main methodol ogi cal changes f
newset of sublimity and beautjefinitionswere administered. Secondly, instead of participants
rating sublimity and beauty with two consecutive linearekifike scales, the present study
made use of a grid, where participants rated sublimity and beauty simultaneously. Thitrefore

manipulation checks were also a measure of the impact of these changes.

3.3.1.1.Testrest reliability. Since a photogp@h appeared twice per session, it was
possible to measure the degree participants were consistent with their own ratings of a
photographic content over the two encountéithough the appearance of an image was across
different presentation conditionsonsistency measurespresent thdegree of relative ratings
of an image compared to other imagesr each participant, a Pearson correfatias

calculated between tlevaluations. Alr values were averageacross participantga Fisher 6 s Z
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transfomations:® For the purpose of interpretabilitygported means and confidence intervals
are computed by transforming the averageglues back to values.

For the size manipulation block, the averageitetgst reliabilities of sublimity and
beauty wer®.83(SD= 0.32) and0.87 (SD= 0.40) respectively. The two derived measures,
S+B (the degree to which an image is both sublime and beautiful}-Brth® degree to which
an image is more sublime than beautiful) wals®d considereds+B had a reliabity of 0.89
(SD=0.38) and B had a reliability of 0.733D= 0.39).Comparing the four reliabilities, a
oneway ANOVA revealed a significamtffect F(3, 124) = 10.86p < .001. Replicating the past
chapters and via post hoc pairwise comparisons (Tulsly)HSB had the lowest tesetest
reliability score compared ttose ofall other measuregs < 0.05. Sublimity also haallower
reliability scorethan that of5+B,p < 0.05.

Despite the pattern thatEsratings werecomparatively lower in tesetest reliabilities
compared tahose ofthe other three measures, the overall picture is that there is a generally
good level of testetest reliability.This is a good replitcai on of t he palable chap:
19represents a comparison of testest reliabilitiesacrossstudies Comparing the reliabilities
across studies for each rating, there were no statisticalatifes ap < .05. However, it is
noticeable that there is a gradual increase-Bfr8liabilities across studiefom 0.60 Study 3
to 0.82 present studyHeight block)

Tablel5. Testretest reliabilities acrosStudies 3, 4and 5.

Study 5 Size Study 5 Height

Study 3(n= 44 Study 4(n = 34
Y ) Y4 ) Block (n = 32) Block (n = 32)

Sublimity 0.84 0.85 0.83 0.89
Beauty 0.88 0.91 0.87 0.88
S+B 0.89 0.92 0.89 0.90
SB 0.60 0.70 0.73 0.82

Note.The numbers in bold represent a significant differenge<at06

3.3.1.2. Betweerstudy reliability. 52 out of the 60 photographs were taken from pre
rated stimuli from previous studiéSTherefore, it is possible to estimatewhat degree the
ratings fom the current studgreconsistent wittihose from past work&ublimity and beauty
ratings were aggregated by item from the current and past works respectively, and were
correlated. Bothatings were consistent betwestndies sublimity,r = 0.88,p <.001, and
beautyr = 0.91,p <.001. The consistency was also found for the $+B0.89,p < .001, and
SB,r=0.94,p<.001, ratingsThis shows that the participants from the current study gave

responses that are consistent to those of past wodes)ing thaparticipants had similar ideas

%7=-1
7 The ratings derive from Studies 3, 4, and 10.
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of the relative sublimity and beauty ratings of the stimuBhould not be surprising that the
pre-allocatedAesthetic Hexagomore or less remerge of the current dataset (Bagure31).
Also similar to past works, sublimity and beauty ratings were positively and moderately
correlatedr = 0.53,p < .001.

ImageType_mean
boring/disgusting
tender/adorable
. peaceful/elegant
. ‘ marvellous/astonishing
powerful/imposing
. . dreadful/fearful
300.00M % %
oo
£ . ‘
= O
4 (@]
2 200.00 O @)
- O
Q
g o
c
5 o
s o) @) o @)
100.00 ' Q)
.00
T T T T T
.00 100.00 200.00 300.00 400.00
Mean Sublime Rating

Figure31. Aggregated sublimity anideauty ratings by stimulus{udy 5

In Studies 3 and,4ll sublimity and beauty ratings were administered basegioaric

dictionary definitions of the two measurement variables, and using two separate linear Likert

like scalesThe question remas,to what degree the changesiethodologiesn the present

chapter namely the newsublimity and beautgefinitions andhe introduction of the gt rating

method, influenced rating patteri@ne of the reasons behind tinéroduction ofnew

methodologiessas t o expand peopleds responses to fu
sublimity-beauty ratings. Therefor®y understand thextentof data spready series of variance
analysesvere computed based on data frBtadies3, 4, and Susing byitem aggrgated

data®®

38 Because the present study took 30festeds t i mul i from the previous chayj
them as stimulus pool Set A, only stimuli from Set A are analysed in the following analyses of this
section.
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Tablel6. Variance per rating typ&tudy 5

Studies 3 and 4 Study 5
Sublimity 0.06 0.08
Beauty 0.08 0.08
S+B 0.27 0.23
SB’ 0.03 0.07

Note.” p< .05

Four Levenebds tests webLeveunprpPpsohestorseaches
variance between two samples. Therefore, it is used in the present analgsipavecthe

degree to which item ratingse spreadlong a dimensian When t he tests wer e
test was significant for-8, F(1, 58) = 5.21p = .03, indicating that the variance irBSbetween

data fromStudies 3 and 4, and from the present studie unequalSpecifically,with the

introduction of new methodologies, there was a wider spread of data alon@thmeeaning

that people were more likely to rate experiences of beauty but not sublimity and sublimity but

not beautyNo other Levea 6 s t e swas sgmfadntyagsachsating typd-igure32

demonstrates the general spread of aggregate ratings between thstesf 3 and 4.e.

Chapter 2)and of the present stu@iye. Chapter 3)
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Figure32. Average sublimity and beauty ratings for ChaptefStadies 3 & 4) and the present study
(Study 9.

3.3.1.3 Betweenparticipants agreement.In estimatingoetweenrparticipants
agreement,ne @modefactor analysis, as was used in the previous chaptemetased
because each participdobked atdifferent imagesn the present desigMissing values are
incompatible with factor analyses.

As an alternative measurg, & fi-mepwwsone o ( MM1) correl ati on
et al, 2018) was used to determine the degree to wiacticipantof the arrentstudywere
similar to one anotheAverage ratings across repeated stimulus content was computed for each
participant. For a particular rating type, a set of correlations was then computed between an
i ndividual participaatbdbagsabingésl antdhehepave
transformations, these correlations were averaged together, anttdyesfkrmed to anvalue.
Ther value representeitie MM1 score for that particular rating.

As a measure of individual differencéise MM1 appears comparable to other known
methods as pairwise correlation, intéass correlation, and variance partitioning. Subjected
under the MM1, high levels dfetweerparticipantsagreement as observed in sublimiyg6
(SD= 0.35) beauty0.85(SD=0.23) S+B, 0.87 §D=0.28), and 8B, 0.81 SD= 0.25). These
valuesare ompar abl e to Vessel et al . Genpafi@®MIWB) hi ¢
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scores across the four rating types, the four rating types did not havdetusgrparticipants
agreement=(3, 124) = 4.11p = .01. Specifically, 8B had lower MM1 scores than those of
sublimity,p = .04, and S+Bp = .01.

3.3.1.4.Viewing time. When the raw datfor imageviewing time wereanalysed,
participants did not generally dwell long on each im&geticipant viewed an image farmean
duration 0f3.36 SD= 4.21 median= 2.09) secondsAs can be seen Figure35, the
distribution of viewing time was positively skewed, with a kurtosis value of 43.71. In 48.35% of
the trials,participantdooked atimages for 2 seconds or less, arousing the suspicion that
participants were not fully engaged in the given task

When viewing time was averaged for each person across all trials, there was a wide
range of individual differences. One participant, for instance, spaman duration of 1.45
seconds viewingnages, where another participant speninean duration 6f.08 seconds doing
the same set of tasks. In ajpgrticipantanalysis, when the average image viewing simere
correlated with the four tesetest reliability scores, image viewing time did not correlate with
testretest reliability sores, i.e. sublinty, rs=-0.20,p > .05, beautyrs= 0.18,p > .05, S+B/s
=-0.30,p> .05, and B, rs =-0.25,p > .05.The timespent viewing an image, therefore, did
not appeard affectreliability.
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Figure33. Raw data for image viewintime (Study §

3.3.2. Presentation Be and Height Effects on Sublimity and Beauty

3.3.2.1. Analytic approachln determining the size and height presentation effects, the
size and heighgffectswere analysed separately. For each analysis, ratinggpnestieted by
manipulation type (i.e. small vs. largeaantrevs. high) and judgement type (i.e. sublimity vs.
beauty), and their interaction. The interaction term enables assessing the degree to which the
presentation manipulation affects sublimity drecuty differentially. Inferential statistics were

calculated using linear mixed modellirags described in Chapter 1c.

3.3.2.2. Size effector the size manipulation block, there was a main effesizeaf
F(1, 49.74) = 53.45 < .001, with large (vssmall) photographs rated higher in bothlsuly
and beauty. There was nmin effect ofjudgementype,F(1, 68.62) = 0.73p > .05, implying
that there were in general no differences between sublimity and beauty ratings over both size
conditions.

There was a significant interaction between manipulation typguaigementypeF(1,
81.53) p< .001. The interaction appeared to derive mainly from the fact that although ratings of
sublimity and beauty were similar when presented sm@éfl,0) = 0.27,p > .05, relatively

moresublimity was evokedhan beauty wheimages wer@resented large(65.10) = 1.80p =
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.08. Increase of stimulus size increased both sublirt(®.60) = 7.65p < .001, and beauty,
t(47.10) = 5.18p < .001.Descriptiveand inferatial statisticsare provided ifmable17 and
Tablel8. The results are shown Figure34.

Given the general correlation between sublimity and beauty, a separate set of analyses
were run, where sublimity ratings were predicted by the size manipulation, with beauty ratings
set as a covariat€hiswouldenableannder st anding of sizebs effe
influence of beautyConversely, beauty ratings were predicted by the size manipulation, with
sublimity ratings set as a covariate. The size effect remained intact for predicting both sublimity,
F(1, 48.60) = 46.25p < .001, and beautyt(1, 46.60) = 13.450=.001

Tablel7. Size effect descriptive statisticeble(Study 5.

Sublimity rating Beauty rating
Large 225.09(SD= 151.23 197.79(SD=136.99
Small 173.92(SD=126.79 171.62(SD=126.2Q

Note.Descriptive statistics represent mean values.

Table18. Size effect, inferential statistics table (Study 5).

df F p
Size 1,49.74 53.45 <.001
Judgement Type 1, 68.62 0.73 .40
Size xJudgement Type 1,81.53 19.51 <.001

Note.Bold showinferential statistics that are significantpat .05.
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3.3.2.3. Height effectFor the height manipulation block, there was a main effelceight F(1,
38.50) = 20.5/p < .001, with high (vscentr§ photographs rated higher in both Buiity and
beauty. There was moain effect ofjudgementype,F(1, 68.52 = 0.14 p > .05, implying that
there were no differences between sublimity and beauty ratings over both height conditions.
Likewise, the lack of a significant interaction, between manipulation and judgementrfhes,
38.08) = 0.42p > .05, meant that the heightext did not affect sublimity and beauty
differentially. Descriptiveand inferentiaktatisticsare provided imable19 andTable20. The
results are showim Figure35.

As with the size effect, a separate set of analyses was run, where one rating type was
predicted by the height affect whilst being accounted for the other. Even after controlling for the
othe rating variable, the height effect was there in predicting sublifa{tl,47.42) = 8.89p =
.005, and beauty (1, 32.09) = 5.72p = .02.

Table19. Height effectdescriptive statistics tab(&tudy 5.

Sublimity rating Beauy rating
High 194.62(SD= 142.80 188.51(SD= 135.09)
Centre 173.92(SD=126.79 171.62(SD=126.20Q

Note.Descriptive statistics represent mean values.
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Table20. Height effect, inferential statistics table (Study 5).

df F p
Height 1, 38.50 20.57 <.001
Judgement Type 1,68.2 0.14 71
Heightx Judgement Type 1,38.08 0.42 .52

Note.Bold showinferential statistics that are significantpat .05.
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Figure35. Heighteffect visualisationwith meant1SE(Study 5.

3.4. Discussiorand Chapter Summary

The present study explored the effects of presentation size and height on sublimity and beauty
elicitation through photographs. Where increase of presentation size or height of photographs
lead to higher elicitations of sublimity and beauty, size affected sublimity more than beauty.
Height, on the other hand, affected sublimity and beauty to similar degrees. It was further
determined that the ratings of sublimity and beauty, while being ntetiesmd positively
related, had good testtest and betweerohort reliabilities, anthetweenrparticipants
agreement.

These findings confirm both philosophical
association with objects of great size and hie{g.g.K o n e | n i SeideRP&Ptink,;2017). Yet

these effects are not unique to sublimity. Nor do the results support the postulation by Burke
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(1859/2008) that sublimity and beauty operate on opposite mechanisms. Burke had predicted a
double dissociatio, where beauty is in small objects but not in large. What is found instead is
that although sublimity and beauty are similar, sublimity and beauty may still operate on
differing visual mechanisms, given their different seniitié to size manipulations.

Why should size but not height stand out as a mechanism particularly linked to
sublimity?Studies have reportdbat objectize conveginformation on emotional arousal
more than valencee.gLang et al ., 1997) . Thiektionskipwith mi | a
arousal but not with valence, as reported empirically by Hur and colleagues (2018). Burke
(1759/2008), too, had described sublimity as an emotionally arousing experience, for instance,
as fAthe strongest emotifeel wnigoh ( thdéaboGad nd whe r
sublimity aratherv ague val ence profile, e.g. #Athis is
no small uneasi nes s 0-driven subldnBy)would Aave responded moteh e a
in alignmentwith the araisatdriven size effect. Since beauty is closely linked with pure
pleasure (Burke, 1759/2008; Hur et al., 2018), its link with the size effect would have been
comparatively weak.

Translating this into reality, it would make sense that wherertlaeggngof sublime
feelings isexpected, e.g. outer spaitemed films, this would benefit from large presentations,

e.g. large screen in cinema. On the other hand, emphasis on the beauty elements of feelings, e.g.
gardening advertisement, would benefit not ashnftmm the exploitation of large presentation
screens.

For the increase of presentation height, noticeable differentiations did not emerge
between sublimity and beauty feelings. It is possible that the height effect for beauty might link
wi t h haesbciption \ite positive valencl¢ier & Robinson, 2004)The effect for
sublimity may | ink with heightoés | ink with p
the available data, it is not possible to determine, however, to what degree thetiedator
sublimity and beauty each is rooted from the same psychological mechanism, and is caused by
independent mechanisrasique to sublimity and beauty.

Whil e the pr es e nwasicdbed pntthe roléssof pneaentationfsizecands
heighton sublimity and beauty judgements, there were also a number of methodological
advancements. Participants in the presentysitmmpared to those in Chap&{Studies 3 & 4)
were given a more contrasting set of characterisations of sublimity and Hdeaityermore,
instead of rating sublimity and beauty in two consecutive Lildeztscales, participants used a
grid to input two ratings in one go. While these changes did not change the general rating
patterni verified by high rating correlations betwestndies the present methods, by making
the sublimity and beauty contrast more explicit, showedhprovement in the tesetest
reliability of S-B. Participants seemed also more eager to explore experiences of sublimity but
not beauty, and beauty buttrsublimity, but spreading out theirB responses mords such,

the alterations represent an improved methagl in exploring the sublimity and beauty
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relationship especially in the Burkean sersfecomparing sublimity against beaubastly,
while it was a concern that participants viewed imdges duration that was shorter than
desired, this did not seem to affect the rating qualities, given the lack of corelaiareen

image viewingime andtestretest reliabilities.
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Chapter 4. Study 6: The Roles of Stimulus $&e andColour on Sublimity and
Beauty Judgements
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4.1. Introduction
The previous chapter testedhethermanipulatingthe presentation size and height of
photographs camfluence elicitation®f sublimity and beautylThe increase of presentation size
and height of stimuli appeared to affect both sublimity and beauty positively. Still, size
appeared to have stronger effects on sublimity than on beauty.

Methodologically, the introductions of new sublimity and beautindefns and the
adoption of thayrid responsenethod proved to enhance distinctions between sublimity and
beauty ratingsCarrying on with a similar set of methodologies from the previous chapter, the
present chapter explores the roleanbther stimulugnanipulation, namely the manipulation of
colour (vs. monochromedn sublimity and beauty judgement$i€lsize manipulatiois kept
in order to replicate the past findings.

4.1.1. Colour vs. Monochrome, as Predictors of Sublimity and Beauty
Visual representations in monochromay seenuncommon in the natural worl¥et asthe
proverb dAall cats are grey in thémpatanthk 0 goes
and more relevant to the aesthetic narrative of the present tréisis,from as early as the
Mi ddl e Ages have practiced black and white p
someti mes even for moral reasonso (National
colourfulness as an adjective in describémgthetic experiences (Augusinal, 2012). As
such, colour seems a noteworthy artistic concept that finds itself central in various aesthetic
processes.
If visualising in black and white indeed assumes a distinct aesthetic style and if viewers
are [kely sensitive to colourfulness, what effects could the black and white presentation of
objects (vs. coloured presentations) have on the aesthetic experiences of sublimity and beauty?
Burke (1759/2008) and Akensidaghfield & De Bolla, 199% haveboth casidered that colour
maybeuni quely associated with beauty, but not
strong and vivid, they are always diversifie
116) delegates colourfulness over monochme as a uni que predictor o
physiological explanation finds that as | igh
their nature, now to blue, now to red, and s
136), theseesult in feelings of calmness and beauty. On the other hand, sublimity, which rests
on passions of pain and physiological tensio
be considered as a col our 0 ( pthecauéeojsubliditg. s uch
That colourfulness is a predictor of beauty has been empirinafgtigatedWhen
people make evaluations of visual textures, subjective beauty associates with subjective ratings
of warmth and colourfulness. Conversely, manipda@ourfulness of abstract visual stimuli

correlats positively with beauty ratings (Jacobs et al., 2016). Looking at similar beslatgd
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dependent variables, coloured objects, compared to their greyscaled versions, are seen as more
likeable (Labrequé& Milne, 2012) and more aesthetic (Massaro et al., 2012).

On the other hand, Forsythe, Nadal, Sheehy,-Celade, and Sawey (2011) have
reported no particular difference of subjective beauty between coloured and greyscaled versions
of photographs and artrks. Similarly, Lyssenko, Redig and Hays_eichsenring (2016)
report that subjective beauty has no relation to colour saturation (i.e. colourfulness) in abstract
paintings.Colour also did not affect the cropping of photographs (Mathers, 2013; McManus,
Zhou, | Anson, et al . | 2011) .

In relation to the Burkean assumption that sublimity relates to fear and beauty to
pleasure, some works have reported that colour saturation is associated with subjective positive
valence (Allan, 2009; Detenber & Winch, 20&Lzinas, Noiret, Bianchi, & Laurent, 2016). In
evaluations of photographs of facial expressions, joyful expressions had higher colourfulness
(measured in saturation) than fearful expressions (Dael et al., 2016). That said, Bradley,
Codispoti, Cuthbert, andang (2001) reported no difference in evoked valence, arousal, and
dominance between colour and black and white versions of normalised emotional photographs.
Emotions seem elicited solely on the photographic content.

Despite these works, none of the stisdneasured sublimity and beauty simultaneously.

As elaborated in the Introduction, this makes it difficult to generalise to what degree these
studies have measured general aesthetic goodness or specifically beauty as opposed to

sublimity.

4.1.2. Current Study

There are some clues from both philosophy and psychology that coloured objectseare

beautiful compared to their black and white versions. One can thus expect that the presence of
colour (vs. monochrome) would increase beauty, but not sublimity. To further generalise the
size effect from the previous chapter, the size manipulation wasccaxer to the new study,

using some newly selected stimuli and participants, in an experimental setting largelyteimilar
Study 5

4.2. Methodology
4.2.1. Participants
AsinStudy3, Study® s data coll ection was domalwisan the
Psychol ogi cal Experimentsé modul™yeaof UCLOS
undergraduate students assisted in collecting data, ardrtigenine participants (24 femali|
age= 20.08,SDage = 1.01) were largely the data collectG®wn acquaintances. There were no
financial compensations nor course credits invol¥didparticipant provided written consent

prior to the start of the study.
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4.2.2. Stimuli, Material, and Design

Each participaniboked ata subset of a pool of 60 photaghsi 42 of them fronStudy 5 and

18 of them newly selected fro8tudy 11 As before, the photographs were chosen to
approximately represent tihesthetic Hexagoim equal numbers, with ten unique photographs
for each of the six categories.

The desigrof the study was a 2 (size: large vs. smal?) (colour: colour vs.
monochromevithin-participantsdesign, as eagharticipantobserved all four of the stimulus
manipulationsTherefore, the present design enabled the estimation of an interaction between
the two main manipulation3he size condition manipulation was identical to that of the
previous study. The colour condition manipulation of converting coloured photographs to a
greyscaled monochrome was done viaMMATLAB
USA) rgb2gray()function Figure36 presents a couple of sample stimuli, and their colour

manipulations.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure36. Sample stimuli (Study 6)

4.2.3. Procedure

The procedure was largely similar to thaSofidy 5 but withafew differences. In the current
study, participants were forced to view each stimulus for 6 seconds instead of viewing the
photograph as long as they wishedStudy 5, where participants could view the image as long
as they wished, the image viewing time varied betvpeeticipants andthe median viewing

time was only 2.09 secondsxing the image viewing time enabled better control of stimuli
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exposure timecross participants and stimuli. Therefore, potential psychological consequences
deriving from varying stimuli exposure time were aoated for

Regarding the main rating section of the study, 30 unique photographs frentithe
stimulus pool were ratomly selected for eagharticipant Note that nlike Study 5,the
photographs were not allocated to two different,sdtswing for apurerrandomisation in
stimuli selection per participanthose 30 photographs were composed of 5 photographs from
each corner of thAesthetic HexagorOf the 5 photographs from each hexagon corner, either 2
or 3 (randomly decided) photographs were @ted to be presented in colour, leaving the other
3 or 2 in monochrome. All 30 photographs appeared once in large and once in small, with the
order of both photograph content and size manipulation, randomised. For example, a
photograph chosen forparticipantas colour would appear once as coloured and large and once
as coloured and small throughout a session, but never in monochrome. This design prevented
the participantdrom repeatedly seeing all four manipulation conditions of a photograph
content.

Simi |l ar to Study 56s design, unti/|l hal f way
repeated. Therefore, up until the Apidint of the entire image rating task, the design adhered to
abetweenparticipantgdesign in terms of the stimulfhere was a smidbreak halfway through
the 60trialed main section of the study.

4.3. Results
4.3.1. Manipulation Checks
The manipulatiorthecksassessed the replications of tetest reliability andetweenr
participantsagreement. The section also calculatedettient to whichthe present study data
areconsistent wittdatasets from other studjés. Studies 5 and 1@& summary of the

manipulations checks is availableTiable21.

4.3.1.1. Testretest reliability. As in Study 5Pearson correlati@werecalculated
between theepeated evaluations whagesan image appeared twigedifferentsize
conditions) Theaverage testetest reliabilities bsublimity and beauty were 0.7SD= 0.37),
and 0.84 $D= 0.35), respectively. The average reliability scores were also acceptable for S+B,
0.85 SD=0.34) and B, 0.73 SD= 0.36).With the 39participantsas obserations, eoneway
ANOVA revealed thatte four reliability scores were not equa{3, 152) = 7.63p < .001.
Tukey HSD post hoc testing revealed thnat testretest reliability score of-B was particularly
low, being significantly lower than beauty= .001, and S+Bp < .001.This pattern of 8B

havinglow testretest reliability replicates the Study&tcomes
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4.3.1.2. Betweesstudy reliability. All photographs rated ithe currenstudyhad
already beemnated in other studie®©f the 60 images, 4&ppeared in Study 5, and 18 appeared
in Hur et al. (2018), i.e. Studyl £° Ratings were aggregated bifmuli onceon thepast rating
datacomprising ofStudies 5 and 10, and onoe thedataof the present study. The two sets of
rating were correlatedccording to matching ratings, to assess hiogratingswereconsistent
between studieBoth sublimity and beauty ratings of the current work were highly consistent
with those of past worksyith r =0.88,p <.001 and = 0.97,p < .001 respectively. A giilar
set of betweeistudy consistencies was found for S+B,0.95 p<.001, and B,r=0.95p<
.001.

It should be noted tham ithe current study, sublimity and beauty ratings were positively
and moderately correlateds 0.29,p < .05. The degree aublimity-beauty correlation, while
substantially lower than that of Studyr540.58,p < .001), nevertheless replicatiothe
general positive relationship between sublimity and be&ifgyre37 denotes the general
sublimity and beauty relationship of the present study.

Methodologically, the present study adopted a design where participants rated
photographs after viewing each photograph fokedfduration of 6 seconds. This was a
contrast to Studies 5 and 10, where participants could view each photograph as long as they
wished. In this context, the positive betwestndy reliability suggests that image viewing time
does not a fvelpsullimity ane deauty raingsa t i

%9 The data collection of Study 11 was done prior to the data collection of Studies 5 and 6.
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"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure37. Sublimity-beautyrating space (Study 6)

4.3.1.3 Betweenpatrticipants agreement.T h e fmimugonn e 6 ( MM1)
(Vessel et a).2018) was calculated as a measureetiveenparticipantsagreementDetails of
the method are available in StudySaibjected under tHdM1, acceptabldéevels ofbetween
participantsagreement as observed in both sublinfty0 (SD= 0.28) and beauty).79(SD=
0.35) Similar degrees of agreement were found for SXB5(SD= 0.3]), and SB, 0.73(SD=
0.36. These MML1 scores are considered high in the Vessel papkéte Study 5 theMM1
scores were not different across the four rating types, as informed byagfdNOVA, F(3,
152) =2.35p> .05

Table21. Manipulation checks (Stly 6)

o Betweenstudy Betweenparticipants
Testretest reliability o
reliability agreement
Sublimity 0.79 0.88 0.70
Beauty 0.84 0.97 0.79
S+B 0.85 0.95 0.75
SB 0.73 0.95 0.73
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4.3.2. Presentation Be and Colour Effectson Sublimity and Beauty
The analytic approach was similar to thaBtdidy 5 with the use of linear mixed modelling via
Rbs | mer () Imedpackade (BatesatfaRO15h Elowever, the current work had a
factorial design of the manipulations, meaning that the ratimgs predicted byot only the
main effects of size (i.e. small vs. large) and colouri(eecolour vs. monochrorhe
manipulations, but also their interaction. To determine the degree to which these effects are
moderated by the judgement type (seblimity vs. beauty, this variable was also entered as a
predicting variable. In the end, ratings were predicted by the main effects of size manipulation,
colour manipulation, judgemetytpe, and all possiblateractions between these variables.

There weramain effects of manipulations of siZg1, 85.70) = 19.24p < .001, and
colour,F(1, 41.80) = 14.33p < .001. That is, @th sublimity and beauty ratings increased as a
photograph wagenerallypresated as large (vs. small) or presentedalour (vs.
monochrome)However, there was no significant interaction between size and cbldyr,
3428.90) = 1.43p > .05.

There was a significant interaction between colour and judgemenfF{ipe493.80) =
7.53 p = .006 meaning that the effects of colananipulation had selective effects on
sublimity and beauty rating3 his interaction can be explained by the fact that although
photographs presented in monochrome lead to similar sublimity and beauty experiences,
1(63.90) =0.40Q p > .05, photographs prested incolourare more beautiful thathey are
sublime t(68.50) = 2.30p = .03 Similarly, where coloured photographs elicit substantial more
beauty than monochrome photograpf&g.50) = 4.63p < .001, this colour effect ilatively
muted for eli¢tations of sublimity(68.50) = 2.06p = .04.Given the lack of a triple interaction
between size manipulation, colour manipulation, and judgement hgateractiorbetween
colour and judgement tymmpeared to work similarly fdroth presentationze groups.
Descriptive statisticare provided imMable22. The entire inferential statistics table is presented
in Table23.

Table22. Size and colour effectdescriptive statistics table (Stu@y.

Sublimity rating Beauty rating
Large Colour 213.44(SD=123.09 225.43(SD=121.69
Monochrome 209.68(SD=120.99 202.44(SD=120.49
Sl Colour 203.12 (SD=124.3B) 216.77(SD=122.39
Monochrome 189.2 (SD=119.23 191.79(SD=113.79

Note.Descriptive statistics represent mean values.
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Table23. Sizeand colour effectsnferential statistics table (Study.6)

df F p
Size 1,85.70 19.24 <.001
Colour 1,41.80 14.33 <.001
Judgement Type 1, 38.10 1.11 .299
Size x Colour 1, 3428.90 1.43 231
Size x Judgement Type 1, 3458.00 1.22 .270
Colour xJudgement Type 1, 3493.80 7.53 .006
Size x Colourx Judgement Type 1, 3458.00 0.58 446

Note.Bold showinferential statistics that are significantpet .05.

No other main or interaction effects reached statistical significanre &@5. This meanhat
findingsof Study 5 namely the interaction between presentation size and judgement type was
not replicatedn the present dat&(1, 3458.00) = 1.22 > .05 Theinteraction effect between
size and judgement type did not reach significa@whena new linear mixed model was
run, this time only using presentation size, judgement type, and their interaction as the
predicting variablef(1, 3371.8) = 2.00p > .05.Figure38represents a visualisation of the
entire set ofindings in a single outpuThe visualisations are further broken down into the
effects of colour and judgement tygeidure39), and size and judgement tygedgure40), for
interpretability

Similar to what was done i&tudy 5, the size and colour effedtluding their
interaction weremodelledpredicting sublimity or beautyne at a timgwhile holding the other
response&ariablke as a covariate. This was ddaoeaccount fothe positive correlation between
sublimity and beautyThe outputs, while seemingly redundant to the previous set of analyses,
represent a more purer effect of manipulations on each aesthetic regjorsélimity only
size F(1, 40.68) = 20.52p < .001, predicted the response. Colour, on the other hand, did not
predict sublimityF(1, 114.53) = 2.07p > .05. Beauty was predicted both by sizél,, 37.09) =
6.78 p= .01, and colou-(1, 46.08) = 20.60p < .001. These outcomesphasises thablour
seems to uniquely predict beauty ratings, but not sublimity ratha@d! inferential tableof this

new set of analysds provided inTable24.

Table24 Inferential statistics table, for separate predictors (Study 6)

Predicting sblimity Predicting lrauty
df F p df F p
Size 1, 40.68 20.52 <.001 1, 37.09 6.78 .01
Colour 1, 114.53 2.07 A5 1, 46.08 20.60 <.001
Size x Colour 1, 62.29 3.37 .07 1,41.02 0.03 .87
(Covariatg 1, 2159.66 23.34 <.001 1, 2270.77 15.19 <.001

Note.Bold showinferential statistics that are significantpat .05.
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Figure38. Colour and size effects visualisatjomith meant1SE(Study 6).
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4.4.Discussion andChapter Summary

The present studgxploral the roles of presentation colour (i.e. colour vs. monochrome) and
size (i.e. large vs. small) on their effects on experienced sublimity and beauty. While colour and
size both increased ratings of sublimity and beauty, colour affected beautyharosaublimity.
Although the preceding study reported that size affects sublimity more than beauty, thit was
replicated in the new data

Previous works from other researchiease reported colour to be a predictor of
generally positive aesthetic evaliaas as intensity and liking (e.g. Labreque & Milne, 2012), a
conclusion that shares much with the present results. While such colour effect does not support
previous works that claim colour to not play a role in the evaluations of subjeetuty (e.g.
Lyssenko et al., 2016), it may be that these particular works often used paintings as stimulus. If
true that artworks are processeddifintly to photographic stimulVessel et al., 2018), a direct
comparisons of results may prove difficult. Evenneassumes that different stimuli are
processed similarlymost empirical works in the field rarely test for the experience of sublimity
and beauty simultaneously. As discussed irtliesisintroduction(Chapter 1g)the assessment
of beauty alone may caudg#ficulties in the interpretation of the measure. Hence, to what
degree the beauty and general aesthetic evaluations from previous works align with the

presently adopted Burkean sublimity and beauty, is difficult to estimate.
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That colour was effectivaniincreasingerception®f beauty buhad a lesser effect on
perceptionsof ubl i mi ty partially s ooy aniquely peBRaintbk e 6 s v
beauty.In fact, when the effects of colour on sublimity was predicted after controlling for
beauy, the initial coloursublimity relationship was eliminateBurke posited that beauty
relates to pleasure and sublimity to féeamnd colourfulness is what evokes pleasure. In support
of Burke, colourfulneswasalso reported to be associated with ematiqositivity (e.g.

Detenber & Winch, 2001). In this association between colourfulness and beauty, it may be
possible to understand why visual conténéspecially advertisements, because they require
strong impact in a short amount of tihemphasisingjualities of love and prsociality(e.g. a
family having a picnic together whilst advertising food produst®m to work much better in
colour than in black and white. After all, love and-puaxiality are two further elements that
Burke uniquely linksd beauty.

Yet the findings fail to support Burkes e x p e c black andwhitanay diicit t
sublimity. This may be linked with the mystery that black and white, an artistic device so
deliberately and often used in artworks as cinema (e.g. Béla Tidrphmtography (Anselm
Adams), for its obvious artistic merit, was raggherallylow in sublimity and beauty from the
current data. While black and white photographs may artistically picture states of solemnity and
weight, these experiences may not hbeen fully captured in the measures used in the present
work. That is, black and white photos may have their own beauties and/or sublimities, but these
qualities may not have been within tlamgeof the Burkean beauty and sublimity measured in
the present work.

As in Study 5 the increase of photograph size increased both sublimity and bBesauty
result that emphatically fits into the fbigg
presenst udy 6s out come t ha éthan beawy wasfinsufficicntidéimately b | i mi
not leading to a statistical significance.

A fewreasons may explain thiiscrepancy of the size effect between Study 5 and the
present studyDesigriwise, Study 5had the size manipulation obvious; one block was purely
dedicated to the manipulation of presentation size, and the following block was purely dedicated
to the manipulation of presentation heightother words, it was clear to the participants what
the stidy was aboufThis differs from the presestt u designs where either one of the four
manipulations appeared seemingly haphazardly in consecutive trials, not delineateslisdock
This added subtlety of manipulation could have made the size and jeilgeme interaction
less salient, consequentially dimming down its presebopversely,lie decrease of saliency of
the size manipulation could have also emerged from the fagidHatipantsvere relatively

more engrossed by the colour manipulatompared withthe size manipulation
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Chapter 5. Studies 7 and 8The Roles of Visual Angle, Viewing Distance,

Brightness, and Mntrast, on Sublimity and Beauty luidgements

141



5.1.Introduction
Studies 5 and 6 have explometiether certain formal features of photographs affect
p hot o gelicitpdsubldmity and beauty. Presentation size and height, and the presence of
colour (vs. monochrome) increased both reported sublimity and beauty. Of these, colour
increased beauty methan sublimity. With size, there was some support that presentation size
affected sublimity more than beauty. These findings tap into the notion that while sublimity and
beauty are positive aesthetic experiences, they may operate on independentadbaalsms.
All previousstudiesshowed goodvithin-participantsand betweesstudyreliabilities, along with
betweenrparticipantsagreement. These conclusions conveéoggome degrewith philosophical
theories elaborated in the Introduction of the thesipecially those by Burke (1759/2008).

Building on the previous chapters, the present chapter concerns three sets of questions.
Firstly, what are the mechanisms of the size
mechanism of the associatianfurther explored by systematically controlling the relationship
between retinal size (i.e. visual angle), actual size, and viewing distance. Secondly, what are the
roles of brightness and contrast on their effects on sublimity and beauty? These niangulat
follow up on the issue of colour and sublimity fr&@tudy 6 and represent two further
manipulationf colour constancy (Hatfield, 2009} hirdly, reanalysingusingaggregatedata
from Studies 5, 6, and and thereby increasirggatisticalpower,what factorge.g. emotional
content of imagesjontribute to the size effecthese questions are answered in two studies,

Studies 7 and 8, with the latter study comprisingggregated data analysis.

5.1.1. Size Perception as a Function of VisuAhgle, Absolute Size, and Viewing Distance
The increase of stimulus size has important effects on emotional, cognitive, and aesthetic
outcomes (e.g. Lombard, 1995), as has been discusS¢udies 5 and.6l'he assumption is
that increasa actualphysicalsize of a stimulus leads &m increase iperceived physical sizaf
thestimulus.

Yet what does an increase of perceived stimsilzes exactly entail? In accordance to
the literature of psychophysics, size perception relies on three factors. Thesedeetl)
actual size of an object, 2) retinal image size, or the angle an object subtends at the eye, i.e.
visual angle, and 3) viewing distance. The relationship between the actual size of an object and
its retinal image size can be computed in thefaihg equatior(Figure41), where V is the
visual angle; S, the actual size of the object; and D, the distance between viewer and

object

: A Y
w cOAI(,—O

Figure41. The relationship between visual angle, absolute size, and viewing distance of a stimulus.
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With any of the two variables, the other is automatically determined. A visualization of the

relationship between the three variabfeshown inFigure42.

Obj ec

Figure42. Visualisation of the relationshigetween the visual angle, absolute size, and viewing distance
of a stimulus.

There arehoweverdisagreementssao which of these elementsi®st important when it

comes to size perception using act utaizeisobj ect
exclusively perceived based on the resulting image on the retina, i.e. visual angle (Fincham,
1945). On the other hand, fisize constancyo t
of how far an object is (Burbeck, 1987; Haber & LevinQ20Koffka, 1935), thus emphasizing

the importance of the actual size of objects. Realistically, it is likely that the truth lies between

the two extremes; in binocular vision, as opposed to monocular observations or with reduction

of distance cues, sizegreption occurs close to size camty (e.g. Holway & Boring, 1941

Jaynson, 1949; Thouless, 1931). Nevertheless, considering recent fMRI evidence that an
objectbs actual size, its retinal i mage si ze
the brain (Murray, Boyaci, & Kersten, 2006), accounting for these three factors in

understanding the mechanisms of size perception becomes inevitable.

5.1.2. Visual Angle, Absolute Size, and Viewing Distance on Sublimity

The importance of the three siaefors in understanding size perception notwithstanding,
existing studies on the role of perceived size on aesthetic outcomes taedlook systematic
control of these three factogtudiescommonly attributingeffects to stimulus size, even though
the effect could havalsobeen caused by visual angle. This misattribution is caused because
experimenters often change absolute presentation sizes of stimuli without changing viewing

distances. When viewing distance is kept constant, visual angle andtelsszduare
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confoundedvitheach otherT hus Sei del and Prinzés (2017)
of an artwak increases with h e a r t wiskbdingcenfoandezf®

Similar imprecisionslso occur irphilosophy. For Burke (1759/2008), subliynby
vast visual dimensioris sublime because largeness triggers confusion on the retina. While
Burkeds perspective borders on,ButkelikdiSeidd i n a
and Prinz (2017), does not venture into the possilafitprge objects being viewed from
various distances. Accordingly, the mechanisrthekizeinduced account of sublimity is
bl urred. Payne Knightoés subsequent ridicul
greater impression on the retina than Salislstegple at a mile, and the sheet of paper on which
one writes would be more subl i9%ie.92)hsaightlyt h e
justified.

Research on the sense of presence (Lombard & Ditton, 1997; Slater & Usoh, 1993)
experimentedvith visual angle, although the general picture, as will become evident, is still
confusing. It should be mentioned that the sense of presence has previously been linked with
O0beauti ful &8 and 6f asci nat bfregofionalespsrienses (Vischa s
et al, 2010). One can further assume that presence, given its link to intensified emotions, may
be a close relative to Burkedés sublimity.

I'n this context, Tanoés (2004) report of
actualstimulus size, with visual angle kept constant, is promising. Similar designs have been
put forth by Troscianket al. (2012), Hatada et 4L980), and Yuyama (1982). Of these,

e

f

Pe

t

o

a

Trioscianko et al . &s woartichanisAsmimute flnadigdsefTHeor hav

Good, The Bad, and The Udtyparticipantsand finding that when visual angle is kept
constantparticipantghink the film on the large screen gave a higher sense of presence. These
results are confirmed by Wu, Lin, and Tang (2011) Wutand colleagues manipulated visual
angle whilst keeping the actual size of stimuli constdatingdone so, they found that the
increase of visual angle increased the sense of presence, engagement, emotional arousal, and
emotional valence, thus demanmding further subtleties.

While Wu and colleagues (2011) did not attempt to look at the possible interaction
between visual angle and actual sibatwas done by Baranowski and Hecht (20T4ey
foundno notable effect of actual size on subjectivespnee ratings after controlling for visual

angle, although presence rating was positively correlated with perceived size rating of the

4%91n psychological studies, tlm@nfounding ofactual size and visual angle is especially common, as
many designs change stimulus size under constant distances. One possible explanation of the confusion
between actual size, visual angle, and distancbatgeople generally infer information about distance
from manipulating stimulus size (i.e. Sibéstance Paradox, Woodworth & Schlosberg, 1954). Still, this
does not justify commonly assumed statements that larger stimuli are located closer thantsmaliler s
(see Codispoti & de Cesarei, 2007; Gerhardsson, Hégman, & Fischer, 2018). These assumptions have
rarely been tested in these studies.
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stimulus. Surprisingly, neither visual angle nor the interaction between visual angle and
absolute size significantly pdiected subjective presence.

The discrepancidsetween the reports are not easy to reconoilemay result from
issues of desigri-or example, Wu et al. (2011) made use of a predominantly male (83%)
sample engaging in gaming imdthin-participantdesgn, where Baranowski and Hecht (2014)
madeparticipantsvatch movie clips in aetweenrparticipantsdesign. Yet these explanations
fall short in explaining how the size effect from the pastdtudliesof the current thesis failed
to be replicated, nor dbey explain why even Troscianko et al. (2012) could not replicate their
size effect across their two main studies. These cases demonstrate that there may be subtle
confounds underlying size effects when predicting higher level outcomes as the sense of
presence or sublimity.

5.1.3. Brightness, Contrast, Sublimity, and Beauty A Burkean Interpretation

There are groundsr believingbrightness and contrast may be associated with sublime
experiencesBurke (1759/2008wr i t es fAdar knes ssublimeidmasthan pr oduc
| i ght &0).Sectionsuchas t he foll owing are typical of

An immense mountain covered with a shining green turf, is nothing, in this respect, to

one dark and gloomy; the cloudy sky is more grand than thee a@hd night more

sublime and solemn than dayé in buildings
intended, the materials and ornaments ought neither to be white, nor green, nor yellow,

nor blue, nor of a pale red, nor violet, nor spotted, but ohsdduscous colors, as

bl ack, or brown, or deep purple, and the
caution however against anything light and riant; as nothing so effectually deadens the
whole taste of the sublime. (Burke, 1759/2008, p821L

Burke believed darkness evokes obscurity, terror, and pain, events that would directly cause
sublimity. He notes, for example, that unpleasant things have dark contexts, giving examples of
nocturnal ghost stories. Conversely, darkness initself caupes gnha s ant ness, fAbl ac
darkness are in some degree painful by their natural operation, independent of any associations
what soever .o (p. 142) that #fAany one will fin
a dark place, thataverypercegib | e pain ensues. o0 (p. 144) . An
delicate, and bright, on the other hand, is a source of the beautiful, which roots from the
elicitations of fimere positive pleasured (Bu
Yet close reading dPhilosophical Bquiryr eveal s Bur keds consi de
a source of the sublime, in some cases even more than dgrknegsHe claims light and
darkness, together, can produce striking sensations of passion, leading to sublimity. In

explaining how one caroajure sublimity in architecture, for example, he suggests that one

fought to pass from the greatest | ight, to a
Mi | tonbs depiPardadiseoLost ofi DDrek twi im excessive |ig
80), the conjured imagery indicates heighten
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conception of beauty operating on properties of smoothness, gradual variation, lack of
angularity and abruptness, and softness, one can postulate that strong m@yti@zoose

beauty.

5.1.4. Brightness, Contrast, Sublimity, and Beauty A Psychological Interpretation
While some empirical works hawtarifiedb r i g hstassoeiatiendwith preferences (or liking;
Che, Sun, Gallardo, & Nadal, 2018) and beauty (e.g. Lyssenko, Redies, & Eiaiisenring,
2016), néther preference nor beauty inform muadboutsublimity. As is mentioned multiple
times in the thesis already, theeasure of beauty alone does not capture sublimity, let alone
Bur keds beauhigsubbngty opposed t o

Still, in assuming a Burkean perspective that sublimity is linked with fear and tension
while beauty is linked with soothing qualities and pleasuomplications can be derived from
empirical works concerning the relationship between colour and emotions. In this context,
lightness is often associated with high valence (i.e. pleasure) and occasionadlyplsal, and
hence associated wihu r k e utys Cobversely, darkness is often associated with low
valence and with high arousal, and healsea s soci abl e with Burkeds s
evidence ranges from the use of lexical associations (Adams & Osgood, 1973; Allan, 2009;
Hemphill, 1996; Wight & Rainwater, 1962), to explicit emotional rating of controlled colour
panels (Valdez & Mehrabian, 1994) or naturalistic photographs (Lakens, Fockenberg,
Lemmens, Ham, & Midden, 2013%).

That said, most of these works have used dichotomous scales pds#ive and
negative emotions are considered as opposites in the valence spectrum. In doing so, they have
effectively forgone the possibility of mixed emotions where positive and negative emotions can
coexist. I f t her e i slimityiswa stéte of delighs drivehk ley dear, thei e ws
complex nature of this aesthetic emotion may be difficult to predict on the brigladesse
link alone.

Research on contrastés role on emotion i S
contrast in natralistic photographs was not associated with valence, without linking its
association with arousal. There have also been reports that high contrast images are aesthetically
pleasing (van Dongen & Zijlmans, 2017). Reber, Winkielman, and Schwarz (1998jetkp
on the other hand, thatprettiness judgement was positively linked with figgreund contrast

using simple abstract stimuli.

41 Similarly, priming to certain emotions appear to alter brightness perception (Meier, Robinson,
Crawford, & Ahlvers, 2007), thus rendering the link between positive valence and brightness
bidirectional, and to a certain extent automatic (see also Meier, Robinson, & Clore, 2004; Specker et al.,
2018). While seen as largely universal (Specker et al., 2018), the lata evident croswiodally, be it
between color and music (Palmer, Schloss, Xu, & Riagm, 2013) or color and body movement (Dael,
Perseguers, Marchand, Antonietti, & Mohr, 2015), for example.
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5.1.5. Current Study

While the philosophical and psychological literature often point to a potential relationship
betwee size and sublimityin the current state of affaiit is difficult to determine from where
the size effect originates. It does not help that existing literature is already riddled with
contradictory findings. To systematically tease apart the size atieee visual mechanisms are
considered in the present study, namely retinal size, absolute size, and distance of viewing.
Building up on the previous literature, brightness and contrast are considered as two further
manipulationgStudy 7) The presenthapteralso includes an analygiStudy 8)using
aggregatedata fromStudies 5, 6, ,7and 92 in order to further generalise some key findings,

notably the size effect.

5.2. Study 7
In the first of the two studies in the chapter, the roles of visugéaniewing distance, actual
stimulus size, brightness, and contrastetested by recruiting a new set of participants. The
studywasrun in similar settingso Studies 5 and 6.

5.21 Methodology
5.2.11 Participants. Thirty-nine participants (28 ferfeg M age= 22.64,SD age = 10.24)
from University College London were recruited in return for course credit. All partisipant

provided written consent prior to the start of the study.

5.2.12 Stimuli and design As with Studies 5 and,&ach participariboked ata subset
of a pool of 102 photograplis landscape orientatiod2 of these photographs were taken from
Study 6 of which 2 photographs were from eaesthetic Hexagooorner (se€hapter
Summary ofChapter 2 for a descriptiaf the Aesthetic HexaggdnOf the 90 newly selected
photographs, 30 of them were chosen from the International Affective Picture System (IAPS;
Lang,et al, 1997, while the restverenewly selected from onlingources by two researchéts.
As with previots studies, these newly selected photographs repeeldbatorners of the
Aesthetic Hexagoim equalproportions and the photograph contents were diversified as much
as possible.

From this photograph po@achparticipant wapresented a selection b2
photographk from eachAesthetic Hexagooategory, amounting to a total of 72 unique
photograph. Unlike any past studyeach photograph content appeared only once per

participant, and each photograph was allocated to one manipulation condition. Thisugh t

42 Although Study 9 was run after the present study,\8tu® 6 s i ma gwerealsainciuded in thea t a
aggregate data during the final write up of the thesis, since Study 9 made use of similar settings. For the
Study 9 dataset, the block where participants rated only images was used.
43 The two researchers weYvette Garfen, a third year UCL BSc Psychology student, and myself.
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betweenrparticipantdesign, it was possible to focus solely on the fixed effects of the
manipulations, whilst maximising the diversity of image contents.

Note that the fixed effects wevdgthin-participantsgiven that all participants were
exposedo all manipulations, a 4 (visual angle and viewing distance manipulations) x 4

(brightness and contrast manipulations). The manipulations themselves are elaborated below.

5.2.2.21. Visual angle and viewing distanc&or the size manipulation, the 72
photographs were semandomly assigned in equal numbers to a 2 (viewing distance; 57cm vs.
390cm)x2 (vi sual xahAgbdpep %88 9 Withip-Fatigipantfactorial
design. The allocation was serandom because each of the four size tors$ wereplanned
to contain equal numbers of photograpinsdomly selected withieachAesthetic Hexagon
category. The design thus resulted in each participant viewing four actual size conditions:
150cmx 200cm, 75cmx 100 cm, 21.92cm 9.23cm, and 1@6cm x14.61cm.

The close distance (57cm) conditiomerepresented oa computer screen, whereas the
long distance (390cm) conditigras inStudies 5 and,@used a projector (200W Epson EBX03)
to project images ontowall. A photometer (Tacklife LMO1) as used to calibrate the amount
of light emitting from the computer screen and wall. Two white rectangles in the size of images
of the small and large visual angle conditions were put onto the screen and the wall,
respectivel y. Th edjusted soettatrth® smalrectangiesnog the sareen and a
wall both emitted 4.1 lux from both viewing distances. The large rectangles on the screen and
wall both emitted 17.5 lux from both viewing distancBse size conditions are presented in
Figure43.
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"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure43. The four size conditions in Study 7. Note that the two conditions on the right side (marked in
red) represent how stimuli in size conditions (i.e. large vs. small) were presented in Studies 5 and 6.

5.2.2.22. Brightness andcontrast.All 72 images per session were randomly subjected
to one of four brightness manipulations, namely 1) high brightness, 2) low brightness, 3) high
contrast, 4) low contrast, in equal numbd@itse size conditions are presentedrigure44.

bmp_contrast.m in MATLAB 2016b (MathWorks, Inc., Natick, MA, USA) was used to
manipulate brightness and contrast of the images. Global brightness of an image was calculated
using the logarithmic average of luminance (Y) from the YUV system, as suggested by Li and
Chen (2009). Global contrast of an image was calculated via the root mean square (RMS) of Y
of that particular image (Peli, 1990nages in the two brightness cotigins (i.e. low vs. high
brightness) were matched in contrast. Likewise, image in the two contrast conditions (i.e. low
vs. high contrast) were matched in brightn@$ge mean brightness and contrast levels for each
brightness and contrast conditions arespnted irTable25.
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"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure44. The four brightness and contrast conditions in Study 7.

Table25. Descriptive statistics for the brightness and contrast condi{®indy 7).

Mean Brightness Levels MeanContrast Levels
High Brightness Condition 0.48 SD=10.19) 0.20 SD=0.06)
Low Brightness Condition 0.15 ED=0.09) 0.19 8D=0.07)
High Contrast Condition 0.33 D= 0.16) 0.29 8D=0.06)
Low Contrast Condition 0.33 &D=0.16) 0.14 8D=0.05)

Note.Each calculation is based on the set of 102 stirD@gcriptive statistics represent mean values.

5.2.13. Procedure The general saip and procedure of the experiment was identical
to thoseStudies 5 and,@part from the followinghangesThere were two main blocks, one
using the computer monitor (short viewing distance condition) and one using the wall (long
viewing distance condition). Half of the participants attended the short viewing distance
condition first, whereas the other halftbé participants took part in the long viewing distance
condition first. Within each block, the ordering of the two visual angle conditions (small vs.
large visual angle) and the four brightness conditions were randomised in appearance order. All

participaits were given three pridce trials prior to each block

5.2.2. Results

5.2.21. Manipulation checks.Because each participdobked atone image per
session, tegtetest reliabilitywasnot availableThe 12 image contentdom Study 6, averaged
across all possible size, brightness, and contrast condivensrated consistentligetween
studies. This was the case gublimity,r = 0.94,p <.001,beautyr = 0.98,p < .001, S+B,r =
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0.99 p<.001, and B, r = 0.97 p <.001 As with previous works, there was a moderate and
positive correlation between sublimity and beauty,.47,p < .001.
Betweenparticipanta g r e e me nt me anshusoece 0a § Mivhe arc or r el
(Vesselet al, 2018), too, was godor sublimity, 0.68 (SD= 0.35) beauty,0.77 (SD= 0.26),
S+B, Q77(SD= 0.28), ands-B, 0.63 SD= 0.30) A oneway ANOVA revealed that MM1
scores were not equal across rating typ€s, 152) = 8.80p < .001. Tukey HSD pairwise
comparisons further revealed thaB&nd sublimity ratings were significantly lower in MM1
than beauty and S+Ps < .05.

5.22.2.Visual angle and viewing distanceffects. The analytic approach was similar
to those of the paswo studies. Linear mixed modellingwas useduldgs | mer () f unc:
thelme4package (Bates, Maechler, Bolker, & Walker, 2015).

For the size effectatings were predicted by visual angle (i.e. small vs. large visual
angle), viewing distance (i.ehort vs. long viewing distance), judgement type (i.e. sublimity vs.
beauty), and all possible interactions between the three variables. There was a main effect of
visual angleF(1, 123.80) = 11.82% < .00] indicating that the larger the visual angdles
greater the general ratings of sublimity and beauty, regardless of the viewing distance condition.
The descriptive and inferential statistics output are presented bEdtle26 andTable27).
Visualisation of the output is presented-igure45.

The only other significargffectwas the interaction between visual angle and
judgement typek-(1, 5294.40) = 3.99% < .05 The interaction was derived from the fact that
sublimity ratingswere higher for photographs presented in large visual angle than small visual
anglet(423.00) = 3.87p < .001, whereas visual angle did not influence ratings of beauty,
t(423.00) = 1.14p > .05. When photographs were presented in small visual dreglgy was
higher than sublimityt(49.30) = 2.27p = .03 whereassublimity and beauty ratings did not
differ when photographs were presented in large visual ad®e30) = 0.87p > .05.While
the significaninteractionbetween visual angle and judgam&ypeappeared to be marginally
stronger for the long viewing distance condition, this was not large enough for the model to lead
to a statistically significant triple interaction between the three predicting varigfles,

5294.40) = 0.14p > .05

To account for the correlation between sublimity and beauty, a model was constructed
where sublimity was predicted by visual angle, distance, and their interaction, with beauty as a
covariate. When this was done, sublimity was predicted by visual anglé-¢h| 68.54) =
13.39 p<.001. When, beauty was predicted by the three main predicting variables, with
sublimity as a covariate, no predictors predicted the outcome variable. These results replicate
the findings from above, that visual angle appeasdfect sublimity but not beauty, and that
viewing distance does not seem to play a major role. A full inferential statistics table is provided
in Table28.
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To confirm he interaction between visual angle and rating tgpapdel was réitted
to only contairvisual angle, rating type, and their interaction. The results of this new model
replicated the past results. There was a main effect of visual &ifl6,017.50) =12.44 p<
.001,andan interaction effect visual angle and rating tyfd, 5435.10) = 3.96 < .05.The
interpretation of the interaction effect was identical to that of the full model mentioned in the
previous paragrapli\s before, there was no magffect of rating typek(1, 38.00) = 2.82p >
.05, indicating that sublimity and beauty did not differ in their values across the size conditions.
A visualisation of this model is provided Figure46. For completenessa visualisation of a
model including distance and judgement type is presenteigiime47.

Lastly, the role of actual image size was estimated by comparing ratings of same visual
angle conditions in different distances. When this was done for all 6 possible comparisons (2
comparisons for general rating differences betwstance conditions; 4 comparisons for these
differences for sublimity and beauty each), no comparison was signifigart.a6, thus
indicating that actual size did not play a role in determining ratings of sublimity and beauty.

Table26. Size effectsdescriptive statistics table (Study.

Sublimity rating Beauty rating
_ Large V.A. 0.51(SD= 0.3) 0.52(SD=0.29
Large Dist.
Small V.A. 0.45(SD=0.30 0.49(SD=0.29
_ Large V.A. 0.48(SD= 0.3) 0.50(SD=0.29
Small Dist.
Small V.A. 0.46(SD=0.30 0.49(SD=0.29
Note.Ai V. A. 0 = Vii Biusatl . 6A nJhk @it sftmaasureds.ratio (from 0 to*t Descriptive

statistics represent mean values.

Table27. Size effectsinferentialstatistics tabl¢Study7).

df F p
Visual Angle (V.A.) 1, 123.80 11.82 <.001
Distance (Dist.) 1, 37.10 1.36 .25
Judgement Type 1, 38.00 2.82 .10
V.A. x Dist. 1, 5393.70 2.20 14
V.A. x Judgement Type 1, 5294.40 3.99 .046
Dist. x Judgement Type 1, 5294.40 0.01 .92
V.A. x Dist. x Judgement Type 1, 5294.40 0.14 71

Note.Bold showinferential statistics that are significantpat .05.

44 The change of response range from pixel numbers (0 to 400) to ratio (0 to 1) was done to prepare for
data comparisons between different studies. From now, all rating measures eméegrasratios.
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Table28. Size effects for separapeedictors, mferential statistics tabléStudy 7).
Predictingsublimity Predicting keauty
df F p df F p
V.A. 1, 68.54 13.39 <.001 1, 80.60 0.72 .40
Dist. 1, 39.29 0.34 .56 1,40.31 1.55 22
V.A. x Dist. 1, 2639.08 2.40 A2 1, 2636.78 0.18 .67
(Covariate 1,2706.13 46.50 <.001 1,2776.21 20.57 <.001
NoteAiV. A. 6 = Vi sual A nBpldshowinfelertia statishics that &é sighifeantpae .

< .05.

5.2.2.3 Brightnessand contrasteffects. The effects of brightness and contrast
manipulations were analysed in a similar way as before, using linear mixed modeliing.
single model, ratings were predicted by brightness/contrast manipulation (i.e. low brightness vs.
high brightness vs. low camist vs. high contrast), judgement type (i.e. sublimity vs. beauty),
and the interaction between brightness/contrast manipulation and judgement type. The
brightness and contrast manipulations were put in as a single factor, since all images appeared
as oneof the four manipulations. The only significant effect was the judgement type main
effect,F(1, 5328.10) = 19.3 < .001, with sublimity being generally rated lower than beauty.
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This difference between sublimity and beauty levels appeared to happss atfour
brightness/contrast conditions, given the lack of brightness/contrast condition and judgement
type interactionf(1, 5328.10) = 0.31p > .05.Least squares means comparis of means
revealed that the differenbetween sublimity and beauyas only significant in the high
brightness and low contrast conditiops,< .01. Least squares comparisons further revealed
that for both sublimity and beauty ratings, ratings did not differ across the four
brightness/contrast conditions.

Lastly, there wee no differences general ratingacross the four brightness/contrast
conditions,F(1, 97.50) = 0.79p > .05.Descriptive and inferential statistics tables are provided
below (Table29 andTable30). Visualisation®f the effectsare provided irFigure48.

The findings provide evidence that brightness and cordmasbtaffect sublimity and
beauty ratingsEven when brightness and contrast manipulations were individually compared
two sets of analysei.e. low brightness vs. high brightness, and low contrast vs. high contrast,

the generapatternremained the same, but with the elimination of judgement type main effects.

When the correlation between sublimity and beawagaccounted for (by havinge of the

two as a dependent variable and the other
predictive outcomes were replicatdthe resultof these additional analyses a@t provided

since they do not add much to the genetdtomeof theresults.

Table29. Brightness and contrast effects, descriptive statistics table (Study 7).

Sublimity rating Beauty rating

High Brightness 0.47 8D=0.3) 0.50 SD=0.29
Low Brightness 0.48(SD=0.30 0.51 SD=0.28
High Contrast 0.47(SD=0.30 0.49(SD=0.29
Low Contrast 0.48(SD=0.3) 0.51 SD=0.28

Note.Descriptive statistics represent mean values.

Table30. Brightness and contrast effects, inferential statistics table (Sjudy

df F p
Brightness/Contrast 3,97.50 0.79 .50
Judgement Type 1, 5328.10 19.31 <.001
Brightness/Contrast Judgement Type 3,5328.10 0.31 .82

Note.Bold showinferential statistics that are significantpat .05.
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5.23. Discussion

The interaction between size and judgement tygamerged, as has been the casé&tady 5

The effect seemed to be explained by visual angle, as vigligtegceplayed no substantial

role. There was also little evidence of the importance of actual image size on ratings. This
means that an image being viewed as small or large on the retina seems the most relevant
determinant of any size effeah sublimity andbeauty That has the interesting implication that

an image on a mobile phone potentially can have the same sublimity as a large painting in an
actual galleryWhen considering the roles of brightness and contrast on ratings, brightness and

contrast playedegligible roles in determining sublimity and beauty ratings.

5.3 Study 8
The results from Study 7 revealed visual angle as a key mechanism of the observed size effects.
In Study 8, the visual angle effect wasenealuated in light of an aggregateataset consisting
of data from Studies 5, 6, @nd 9 Firstly, using the aggregated dataské overall effect of
visual angle on sublimity and beauty vaasmlysedThis served as a replication of the
previously foundvisual angle effect, but with greatpower and generalisability. Secondtye
degree of visual angle effect was explored by correlating it to various em@igsthetics and

content related item characteristid®y looking into item characteristics, this analysis would
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provide insighs into the mechanism of the visual angle effect. Thirtlg drightness and

contrast effects were alsoegaluated, using a continuous measure of brightness and contrast.

5.3.1. Methodology
5.3.1.1. DatasetsThe aggregated dataset comprised oféaaltsfrom the ratings tasks
of Studies 5, 6, ,7and 9 All studies were based on similar experimental settings, e.qg.

experiment room, materials used (projector & laptop), language of testing, etc., and involved at

least one of the followingtwo visualdngg condi ti ons of phoxt ograph

14. 64e «xB@B.2ZDel7c¢

Observations were selected where photographs were presented centrally, with colour,
and without the presence of other modalities. This resulted in 7770 valid trials (3120 smal
visual angle), spread across 168 unique photographs anmhft&dpants

5.3.12. Analytical method and key \ariables selection For the general size effect
analysis, the analysis method was largely identical to that of past works. Ratings wetegredic
by stimulus vi sxiladl. 6ad4reg I¥x&@ 8( i20e. )/ 7)) ud e ment
sublimity vs. beauty), and their interactidrne study number was added ineasovariate, to
account for differences that may have emerged from study sefflilg®entire aggregated data
wereentered into a single linear mixed model.

The visual angle effect was further explored by analyisidiyidual item
characteristics. As was done in Jacobsen and Hofel (20029 regression beta coefficients
were used as dafmints for further analysis. That is, for each of the 168 photogregtivggs
wereregresseon visual angle, judgement type, and their interacfitwe. resultinghreebeta
coefficientsderiving fromthree predicting variabld$or each image) werhen correlated with
a number of iterbased characteristicEhe following are the interpretation$the three beta

coefficients:

T Visual angle main effect coefficierm € 168):the degree to which the ainge of visual
angle from small to large affedt®thsublimity and beauty ratings negativelihat is,
the smaller the coefficient, the more positive visual angles affect sublimity and beauty.
The larger the coefficient, the more negative visual anglestagtiblimity and beauty.

1 Judgement type main effect coefficient{ 168) the degree to which sublimity ratings
are greater than beauty ratings for both visual angle condifibasis, the smaller the
coefficient, the lower average sublimity ratinge aompared to beauty ratings.
Conversely, the larger the coefficient, the higher sublimity ratings are compared to
beauty ratings.

1 Interaction coefficientr(= 168) the degre¢o whichincreased visual angle increases
sublimity is smaller than it incresgs beauty, or the degreewhichthe difference
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between sublimity and beauty is larger in the small visual angle condition than in the
large visual angle condition. In other wortlse smaller the interaction coefficient, the
greater likelihood that amiage follows the interaction pattern observed fdtmu dy 7 6 s

results The larger the coefficient, the more likely the effects are the opposite.

These three beta coefficients were then correlated with the follatgimgcharacteristics

variables (note thatome variables are not applicable to all photographs):

1 Meansublimity, beauty, S+B and-B ratings (= 168). These measures were derived
by aggregating sublimity and beauty ratings by g€hhe byitem aggregation is
justified by the good betweesohort reliability andetweenrparticipantsagreement
scores demonstrated throughout tiesis
i1 Valence, arousal, and dominance normative ratings1), taken from the
International Affective Riture System (IAPS) manual (Lang et al., 19These three
dimensions determine to what degree a photograph elicits valence (i.e. unhappy vs.
happy), arousal (i.e. relaxed vs. excited), and dominance (i.e. dominated vs. in
controling).
T Anger, disgust, far, sadness (all above= 9), amusement, awe, contentment,
excitement (all above = 18) normative ratings. These eight discrete emotional
variables four positive and four negative emotidnare ratings provided by Mikels
and colleagues (2005), basedtbeir subset of IAPS images.
9 Canonical sizen(= 168). In line with the view that photograph size preference depends
on the realworld size of the depicted content of a photograph (Konkle & Olival)201
all 168 photograph contents were coded intoteréez e cat egori es, name
a human bodyé6, 6around the size of a huma
1 Content 6= 168). All photographs were dichotomously coded into either having or not
having prominent elements of animals, humansjdaape, mountains, sky, and

sea/water in their content.

For the analyses of brightness and contrast, each photagiaglgewasassessed in terms of

its brightness (logarithmic average of luminance (Y) from the YUV system; Li & Chen, 2009)
and contrast (root mean square of luminance (Y); Peli, 1990). These raw values themselves
wereused as continuous predictorslidear mixed model predicted ratingsindorightness,
judgement type, and their interaction. A second model predicted ratings based on contrast,
judgement type, and their interaction. In both models, visual amglestudynumberwere

inserted as a covariatdo control for variances that magnerge from the two visual angle

conditionsand different experimental conditians
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5.3.2 Results

5.3.2.1. Overall visual angle effectdJsing the aggregated dataset, there was a main
effect of visual angld;-(1, 120.00) = 57.6,% < .00, indicating that the greater visual angle, the
more sublime and beautiful a photograph was ratedlaidkeof a significantnain effect of
judgement typek-(1, 221.20) = 2.43p > .05 implies that across the two different visual angle
conditions, peopléended to rate beaugymilarly to sublimity.

There was an interaction between visual angle and judgemenE{ilp&587.80) =
18.01 p <.001 meaning that the effect of visual angle was different between sublimity and
beauty ratingsPost hoexaminatbns of the interactioreffect revealedhat the increase of
visual angle significantly increased both sublimi{206.90) = 8.74p < .001, and beauty,
t(206.10) = 4.52p < .001, ratings, respectively. When photogsaplere presented wigmall
visual amgles, they were more beautiful than subling239.60) = 2.30p = .02. However,
photographs presented in large visual angles were as sublime as they were H¢28#dQ) =
0.79 p> .05. As suchwith the datasets from four studies put togetherrdleeof visual angle
is essentiallysimilar tothe outcomes fror8tudy 7 Descriptiveand inferentiaktatistics table
arepresented iTable31 andTable32. The outcomesare shown irFigure49.

Table31. Visual angle effect, descriptive statistics table (Study 8)

Sublimity rating Beauty rating

LargeV. A. 0.49(SD=0.3) 0.52(SD=0.29

SmallV. A. 0.45(SD=0.3) 0.47(SD= 0.30
Note.AiV. A. 0 = Vi s u aDeschAptivg btatistics oepresent meannvalues.

Table32. Visual angle effect, inferential statistics table (Study 8).

df F p
Visual Angle (V.A.) 1, 120.00 57.67 <.001
Judgement Type 1,221.20 2.43 12
V.A. x Judgement Type 1, 7587.80 18.01 <.001
(Covariate) 3,204.10 0.92 43

Note.Bold showinferential statistics that are significantpat .05.
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Sublimity and beauty were correlated in the overall datd).32,p < .001. To explore visual
anglebs effects on sublimity and beauty afte
model s were run. E a ¢ h s effeal anlone pespendd variabdedwhile the u a |
remaining response variable was taken in as a covariate. Study number was taken as a covariate
in both modelsin both models, visual angle predicted increase of both subliffity120.80)

=44.66 p< .001, ad beautyF(1, 109.10) = 20.95 < .001. These results further confirm

increased visual angl ebdbs positive effects on

5.3.2.2. Determinants othe visual angle effectTo explore if some items are more
susceptible to the visual angle manipulation than others, arbdeed analysis was run, using
the three beta coefficientsigure50 demonstrates the existence of variations between items in
the three beta coefficienfBhe figure depictsutliers (items located 1.5 times the interquartile
range below the first quartile, or above the third quartile), in other viterds that were
espec al ly susceptible to the visual angle and
and the general visual angle (e.g. an underwater cave & a misty forest with tall trees) effects.
Note the presence of objects where the increase of visual angleasetsublimity and beauty

ratings (e.g. a arabou storl& a wooden watchtower under a blue sky).
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Analysing the beta coefficients themseluvég visual angle beta coefficients differed
significantly from zerot(167) = 9.29p < .00, as did the interaain beta coefficient2(167) =
3.90,p < .001 Judgement type beta coefficients did not differ from z2¢t6,7) = 1.22p > .05

These outcomes confirms the earlier linear mixed modelling.

"Due to copyright restrictions the electronic version does not contain some

images. They are, however, available in the printed version in the UCL Library"

Figure50. Boxplots for each of the beta coefficients of visual angle effigit), judgement type effect
(centre) and the visuadnglei judgement type interaction effe@eft) (Study 8).

What specific items characteristcsor r el at e with an itemdbs degre
visual angle manipulation?orelations were computed between the three beta coefficients and
theaforementionedet ofemotional and aesthetiiem characteristicgariableg(all correlates

are presented ihable33; Table34 also present a set of correlations between the item
characteristics variablesThe betacoefficient of the visual angle main effect was correlated

with the average sublimity ratingg,168)=-0.24,p = .001, and5+Bratings,r(168)=-0.22,p =
.005% As such, the increase of visual angle having a positive effect on both sublimity and
beauty ratings was strongest for images that were high in sublime or high in sublimity and
beauty (approximately Powetfimposing or Marvellous/Astonishing categories from the
Aesthetic Hexaggrhe Aesthetic Hexagois reproduced ifrigure51). Conversely, such effects

of visual anglevas negative for those images low in sublimity or low is sublimity and beauty

(approximately Boring/Disgusting and Dreadful/Fearful).

45 The degrees of freedom are presented to denote the number of stimuli involved in the calculations.
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Figure51. TheAesthetic Hexago(Study 8)

The beta coefficient of the judgement type main effect was negative correlated with valence,
r(51) =-0.75,p < .001, and dominancg(51) =-0.87,p < .001, and positively correlated with
arousaly(51) = 0.66p < .001. Furthermoreahe judgement type coefficientgas positively
correlated with fear,(9) = 0.82,p = .007, awer(18) = 0.49p = .04, and excitememnt(18) =
0.51,p = .03, but negatively with contentmen{18) =-0.72,p = .001. This indicates that the
more sublimity than beauty a photo evokes across both visual angle conditions, the more an
item is unpleasant, dominating (the viewer), arousing, fearfukiasgéring, exciting, but less
contenti an idea that linkghe presentresultse | |  wi t h Bur keds (1759/ 2(
The beta coefficient of the interaction effect was not associated with any of the variables.

Looking into canonidasize of photograph content, three emay ANOVAS were run,
predicting the three beta coefficients. Of these, only the judgement type main effect was
predicted significantly by canonical siz§2,165)=15.08p< . 001. Tukeydbés HSD
that imagewith contentcoded a® s mal | er t han significanttyaated &sandrg 6 we
beautiful than sublime in both visual angl e
human <o DYEaL,, and 61 ar gp<r00l datagorieh THaitermwob o dy 6 ,
categories were not significantly differept> .05. Neither the visual angle main effect,
F(2,165) = 1.89p > .05, nor the interaction between visual angle and judgementR{$H&65)
=0.39,p > .05, was affected by canonical sidampleémages of the three canonical size

categories are presentedrigure52.
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Table33 Correlation table: Visual angle effects beta coefficientsitamd characteristics (Study 8).

Sublimity Beauty S+B SB Valence Arousal Dominance
(n=168) (n=168) (n=168) (n=168) (n=51) (n=51) (n=51)
Visual Angle -0.24" -0.13 -0.22" -0.11 -0.09 -024 0.18
Judgement Type 0.48™ -0.54™ -0.05 1.00™ -0.75™ 0.66™ -0.87"
Interaction -0.12 0.02 -0.06 -0.13 0.09 -0.07 0.03
Anger Disgust Fear Sadness Amusement Awe Contentment Excitement
(n=9) (n=9) (n=9) (n=9) (n=18) (n=18) (n=18) (n=18)
Visual Angle -0.60 -042 -0.39 -0.12 -0.23 -0.20 -0.08 -0.24
Judgement Type 0.37 -0.18 0.82" 0.58 -031 0.49 -0.72" 0.5T
Interaction -0.57 -0.03 -0.55 -048 0.27 -0.14 0.07 -0.13
Note." p<.05," p<.

01,” p < .001.Significant correlates are marked in bold.
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Table34. Correlation tablettem characteristics (Study 8).

Valence Arousal Dominance
(n=51) (n=51) (n=51)
Sublimity -0.10 0.73™ -0.54™
Beauty 0.83™ -0.06 0.52"
S+B 0.44" 0.44" -0.03
SB -0.75™ 0.66™ -0.87"
Anger Disgust Fear Sadness Amusement Awe Contentment Excitement
(n=9) (n=9) (n=9) (n=9) (n=18) (n=18) (n=18) (n=18)
Sublimity 0.15 -043 0.70 0.62 -0.28 0.80™ -0.36 0.74"
Beauty -0.23 -055 0.16 0.35 013 0.43" 0.83" 031
S+B 0.02 -051 055 057 -0.18 0.90™ 0.08 0.80™
SB 0.37 -0.18 0.82" 058 -031 0.49 -0.72" 0.51

Note." p<.05," p<.

01,” p < .001.Significant correlates are marked in bold.
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Figure52. Sample of canonical size coding Fr om | eft to right, Asmall er
size of a human bodyo, and Al arger than a human

Of the image contestthere were only two significant outcomes. Namely, Images with
landscapeg(16300) = 3.06,p = .002, and sky(107.52) = 3.31p = .001, benefitted the most
from the increase of visual angle on both sublimity and beauty ratings. The outcome is in line
with the previously mentioned finding linking positive visual angle effects with images of high
sublimity and high sublimity and beauty, given that images with |ap#scand the sky are
generally considered more sublime and beautiful.

5.3.2.3. Brightness and contrast effectén exploring the role of brightness, there were
no main effects of brightness(1, 106.70) = 1.32p > .05 and judgement typ&(1, 365.40)
0.11, p> .05 nor an interaction between thelr{l, 6026.00) = 3.60p > .05 indicating that
brightness did not influence sublimity and beauty ratings in any way. It was a similar story for
contrast. There were no main effects of contiedt, 63.70)= 0.29 p > .05 andcontrast
judgement typénteraction F(1, 7026.00) = 201, p > .05 although there was a margiredfect
judgement typeF(1, 687.60 = 4.25 p = .04 Inferential statistics are presentliable35and
Table36.

Table35. Brightness effect, inferential statistics table (Stuyly 8

df F p
Brightness 1, 106.70 1.32 .25
Judgement Type 1, 365.40 0.11 74
Brightness< Judgement Type 1, 6026.00 3.60 .06
Study (Covariate) 1,211.40 3.68 .01
Visual Angle (Covariate) 1, 12085.40 141.25 <.001

Note.Bold showinferential statistics that are significantpat .05.
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Table36. Contrast effect, inferential statistics table (Study 8).

df F p
Contrast 1, 63.70 0.29 .59
Judgement Type 1, 687.60 4.25 .04
Contrastx Judgement Type 1,7026.00 2.01 .16
Study (Covariate) 3,217.30 3.01 .03
Visual Angle (Covariate) 1, 12071.70 144.49 <.001

Note.Bold showinferential statistics that are significantpat .05.

5.4.4. Discussion

Study 8 provided an ext seewluatngthe visualahgleaffect 7 6 s
using an aggregated dataset involving data from four sepsttaties. In the new analysike
overallvisualangleeffect still held. While the increase of stimulus visual angle appears to
increase both sublimity arleauty, the effects seem more sensitive for sublimity than for
beauty. Furthermore, mechanisms of the visual angle effects were further expterad with

high sublimity and S+B levelseremost effective in having their overall ratings increased
through increase of visual angle. Lastly, when pineviously discussedrightness and contrast
effectsfrom Study 7Awere reevaluatedising an improved analytical methodology, brightness

and contrast did not appear to play important roles in determining stytdind beauty ratings.

5.4. Chapter Summary
In Study 7 the size effestdiscussed in Studies 5 andiérefurther elaborated, by separating
size intothree visual mechanisms, namely visual angle, viewing distance, and actual object size.
Resultsrom Study 7indicated that the previously found size effects, that the increase of
perceived stimulus size results in the increase of both sublimity and beauty ratings, and that the
effect is more noticeable in ratings of sublimig/predicted best by vistangle.Viewing
distance and actual stimulus size did not appear to play major roles. When brightness and
contrast of stimuli were explored tieir effects orsublimity and beauty, no noticeable main
nor interaction effects emerged.

Study 8expanded tbse results by aggregating four datasets, thereby providing analyses
of enhanced power and generalisability. Across four studies, the visual angle effect was
replicated, such that while the increase of stimulus visual angle increased both sublimity and
beautyit her eby confirming t he adebay,2002)ifihb effgcg er i
wasgreaterfor sublimity. This latter implication reflects the narratives of the present thakis an
some empirical publication (Studies 11 and, 12at whilesublimity and beauty are related as
positive aesthetic experiences, they still represent different processes affected by different

manipulations.
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Analysing items irStudy 8r eveal ed t hat vi sual angl eds g
sublimity and beauty seemhstrongesamong items that elicited high levels of sublimity and
high levels of both sublimity and beauty. It was not surprising to find that items with contents of
landscapes and the sky were most likely to benefit from the increase of visual acglthesie
contents are most associated with high sublimity and beauty. However, no item characteristics
predicted the degree to which an item was more prone to follow the interaction effect. It should
also be added that items that were consideretidio moresublimity thanbeautywere those
thatevokedunpleasantness, arousal, a sense of being dominated, and fear, and were not small.
This outcome aligns well with Burkeébés (1759/
specifically on his idea that sublimitgpresents something terrifying and fearful, as opposed to
beauty that elicits pleasure and agreeable qualities. As in the previous set, brightness and
contrast effects did not emerge as significant predictors, misaligning with previous reports (e.g.
Lyssenko et al., 2016).

5.4.1.The Size Effect as Visual Angle Eect

Theprecedencef visual angle over actual size and viewing distance in predicting the size
effect may be explained by a couple of reaso
irne nal i mageo theori es aasystematidconiparison betweemn st an
visual angle and actual size in size perceptitine authors concluded that retinal image

theories only works when no other information apart from retinal sizaaikabie. In other

words, in conditions whengarticipantshad visual cues to determine how far an object was (i.e.
normal binocular observation) and where no such cues were available (e.g. viewing through a
small vision tunnel), it was in the latter conalit that size perception happened in accordance to
visual angles. Conversely, actual stimulus size became the determinant of size perception in the
former condition.

In I'ight of this conclusion, t hosoner esent
extant have eliminated distanceies. Since distance cues were ksslable, participants would
have had a difficult time to estimate the actual size of the object, in which case they would have
replied mostly on the image on the retina.

Even if some mease of distance estimation was available, it is possible that because of
the high task demand (complex stimuli were rated on unusual if not unfamiliar aesthetic
dimensions)participantanay have been too concerned at the task in hand to readily estimate
stimulus viewing distance. The assumption here is that mental processing requires resources that
compete against each other, such that a more immediate and resource consuming task may
attenuate processing or saliency of peripheral andise&vant informéion. This means that
the apparent size was based on what was most immediately avyaitablbat was evident on

the retina.
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Conversely, wherparticipantshave to rat®n a single scale, or wheparticipantshave
access to distanarues, participantsould have been more responsive toward the actual size of
the stimulus. Looking back at studies that support the case of actual stimulus size, these studies
indeed did not take place in dark rooms (T@ergle, Scupelli, & PauscR003) omarticipants

were asked to rate one subjective phenomenon (e.g. presence, Troscianko et al., 2012).

5.4.2.The Lack of Brightness and Contrast Hfects
The lack of brightness and contrast effects in the present study may be explained by the fact that
brightnessandcontast ar e vi sual c o areldtiwbrightressis wher e a
maintained across stimuli and conditions. The assumption is that as lpagdieipantan
distinguish the content of photographs, the ratings would have been predominantly influenced
by what was on the screen, rather than how it was presented.

A second possibility is that the brightness and contrast manipulations were too subtle
for participantdo notice in the currerstetup Certainly, the manipulations were done with care,
as it was not desirable that participants notice that some changes were forced upon the image
(Figure44). Unlike the study irStudy 6where eaclparticipantwas exposed tnonsubtle
colour manipulations (i.e. colour vs. monochrome) of the same content, participants in the
current workwere expsedan image content only once through a session, furgloieicingthe
effects of brightness and colo@ignificantly, light emitted from each complex image was not
directly measured from the standpoint of participants. Therefore, brightness and tewdiast
and their subsequent effects could have benefitted from with more precise measures.

It could also be the case that physical brightness and comérastby nature make
little impressions on sublimity and beauty. While Burke (1759/2008) may metbd&en wrong
to identify that dark things are unpleasant, and therefore sublime, with light and pleasant things
bring beaut y, errortomsatybutd emotiBnalradsaciations of word use with
physical realities. Darkness and brightness poas&pts, may have consistent emotional
associations, which in turn are related to sublimity and beauty (e.g. Valdez & Mehrabian, 1994),
but the physical degrees of darkness and brightness of complex stimuli may in themselves imply
little of the emotions ofhose stimuli.

5.4.3. Contentform | nteractions and Limitations of Sudies5 to 8

Studies 5 to 8lemonstrate that certain physical presentation formsiareimportant than

others when it comes to their effects on sublimity and bedbty effectivenes of presentation
formscan happen either within a perceptual category, i.e. visual angle vs. viewing distance vs.
actual size, or between form types, i.e. colour vs. size perception vs. brightness vs. contrast.
Although it is still unclear how these forrimteract especially in the real world where different
forms exist in different degrees of frequencies and saliences, how something is presented can

trigger aesthetic responses, sometimes selectively.
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That subtleties exist should not be overlooked. Trasm k 0 a n ds(2012) | eagu e ¢
otherwise elegant paper was not able to replitegieSt udy 106 s theirStudy2ef f ect
There are also many ways to explain how Bara
replicate any of the visual angle or actual size effects. These may include discrepancies in
stimulus and patrticipants type, task demands, and languaagkpbut nonés compelling
Even inStudies 5 to 7 of the presahgsis, no two outcomes of the size effect were exact
replications, although that big is better for sublimity and beauty, and that sizs siffielimity
more than beauty, was detectathieughout.

The nature of the studies involved, the evaluation of complex stimuli on Hegredr
subjective responses, may invite such inconsistencies. As demonstratedggreégated data
analysis ofStudy § therewaswide variationbetween items. Wle linear mixed modelling, a
powerful statistical tool to generalise by means of simultaneous consideratiociternand
by-participantvariations, provide useful insights, as is the case for many aesthetics research
(e.g. Hur et al., 2018; Vartanianadt, 20D), the variations found across items demonstrates a
much more complex picture.

One consequence of this is the setting of limits of generalisability. While it is true that
presentation influensghe elicitations of sublimity and beauty, it must be readily acknowledged
that content, not thiarm of presentation, is still th@ajor determinant ofariation in sublimity
and beautyThis is why, although there was a tendency for iteniat@ highesublimity and
beauty ratingsvith increasd visual angle, there weadsoitems that were uninfluenced by the
change of presentation form, because what is sublime but not beautiful will remain so regardless
of the presentation form$hat inlarge would eplainthe high degrees of consistency between
cohorts and within participants across different manipulation conditions.

Acknowledging the impact of contei8tudy 8considered if the effects of presentation
form may depend on specific content characiesssuch as elicited emotions, aesthetic
emotions, and canonical size. These analyses account for efamteribteractions. It was thus
observed that some mundane contents, i.e. low in sublimity and low in sublimity and beauty, do
not benefit from theimcrease of visual angle. The enlargement of an insect photograph would
rarely become more sublime and beautiful no matter how large it is, whereas a photograph of a
landscape with a prominent sky, would benefit most from physical enlargement. One can
ventre to guess that George Stubbs may have had a good hunch on this trick, painting his noble
but otherwiseeventlessVhistlejackin 1762. The paintingdepicting a horsestands at an
imposing2922 46 . 4 c¢cm at Londonds Naadttéenton.a l Gal l ervy,
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Chapter 6. Study 9: Music and Crossmodality
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6.1. Introduction
Many aesthetic experiences involve modalities other than vision and aremodHi
(Brielmann & Pelli, 2017; Gerdes, Wieser, & Alpers, 2014; Marin, 2015). Be it a walk through
a park or a cinematic experience, one makes aesthetic judgements througiegategg
experience of what is both be seen and h8akle an example of a recently premiered
blockbuster. A battle scene has its own aesthetics in terms of its visual action sequence,
arousing background music, and its dramatic narrative building up batthe context. All
these components can be enjoyed separately. Yet when they come together in the right way,
they seem to create an extra sense of immersion and enjoyment. Conversely, in the wrong
combination of modalities, the overall experience cadi&ppointing.

What is the science behind the combination of modalities, especially the interactions
between visual and auditory stimuli? In the context of the present thesis, what denotes sublimity
and beauty in music? While all studies in the thesfaisexplored the sublimity and beauty of
photographsmusicis, after all,one of the most common art forms in everyday life (e.qg.
Rentfrow & Gosling, 2003), anitlis associated with strong emotional responses (e.g. Harrison
& Loui, 2014; Hunter, Scheltderg, & Schimmack, 2008, 2010; Salimpoor, Benovoy, Larcher,
Dagher, & Zatorre, 2011).

The present Study explored the following two questionthe one hand, what do
sublimity and beauty means when music is presented by itself? Mode type (i.e. majgr key
minor key vs. atonal), tempo (i.e. slow vs. fast), and style/composer (i.e. Baroque/Bach vs.
Romantic/Chopin vs. Atonal/Schoenberg) of musical stimuli wereideres. On the other
hand, how d photographs and music interact when both are presenteliegirously? The
relative contributions of images and music on their overall combined aesthetic evaluation of

such crossnodal experiences were explored.

6.1.1. A Musical Sublime: Mode, Tempo, and Style as Predictors of the Sublime

Following debates suromding the sublime and beautiful from the eighteenth century (e.g.

Burke, 1759/2008), musicologists have commonly ascribed sublimity and beauty to musical
descriptions. Sublime music, for instance, h
(Wurth,b2009) and Atruly horrible harmonyo (Morrc
obscurity, complexity, incomprehensibility (Korstvedt, 2000; Wurth, 2009). These characters

give rise to music that is fAnot al egaenexe, corr e
such sublime music is Anot | ovelyo, Aterribl
even i f it portrays a form of mixed delight

1986) or fAsweet dreado (All anbrook, 2010).
That said, descriptions of sublime music have not always been consistent. On the one
hand, sublime music is Arapido with Aquick t

Ashock and awedo (All anbrook, 2 0 1 0 YJohnsdre t sl ow
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1986) or fislow movemento (All anbrook, 2010),
musical sublimity. The latter view derives from the assumption that slow notes give impressions
of largeness. Vastness, indeed, is an important predictioe sublime, as has been
systematically argued by the likes of Burke (1759/2008).
In contrast to the unpleasant and tumultuous natures of sublime music, beautiful music
is constructed without di scor ds, Dobresoni ng i mp
1986) and fAtendernessod (Morrow, 1990). Grace
that describe such music (Scott, 2003). There is little surprise in that beautiful music, as
opposed to sublime musi c, Istars20%).e en descri bed
In empirical studies, a number of musical cues have been linked with certain emotive
(e.g. pleasure) and cognitive (e.g. ambiguity) outcomes, many of which are associable with the
aforementioned passions of the sublime and beausifutlies Ave looked athe roles of mode
(i.e. major vs. minor keys) and tempo (i.e. slow vs. fast) on judgements of happiness and
sadnessWhile major key and fast tempo are associated with happiness, minor key and slow
tempo are linked with sadness (Cohen, 1@4rardi & Gerken, 1995; Hevner, 1935, 1937,
Horn & CostaGiomi, 2011; Isbilen & Krumhansl, 2016; Poon & Schutz, 2015). These
associations are considered robust, as they are also reported among children (Dalla Bella,
Peretz, Rousseau, & Gosselin, 2001).
Conversely, musical stimuli with mixed emotional cues, e.g. major key with slow
tempo or minor key with fast tempo, are likely to result in ambiguity caused by the trigger of
both pleasant and unpleasant emotions (Hunter et al., 2008, 2010). Betweendhestywwempo
may still play a larger role than mode, as has been demonstrated using both complex (Hevner,
1937) and controlled (Gagnon & Peretz, 2003) melody stimuli.
Ambiguity can be achieved in other ways, too. Atonal music, a style of music that lacks
a tonic reference point, i.e. lack of key (thus highly dissonant), has long been associated with
ambiguity. Listeners often report feeling challenged when listening to atonal music (Mencke
Omigie, WaldFuhrmann, & Bratticp2019). Underscoring the complaature of atonal music,
people exhibit difficulties in cognitively processing (e.g. recall task) atonal music compared to
traditional tonal music (VuvarPodolak, & Schmuckler, 2014
Perhaps owing to the unpredictability and difficulty of the style,atomusic is
associated with the perception of roughness (Plomp & Levelt, 1965; Mencke et al., 2019),
which may link with why atonal and heavily dissonant styles of music have been often used to
represent unpleasantness (e.g. B/atatorre, Bermudez, & Evg, 1999) and dfear.
e mot i on sGutié(reg ¢t al.r 20G7). Still, some studies such as by Gagnon and Peretz
(2003) have utilized atonal music to represent emotional neutrality, reflecting the view that
atonal music is less emotionally intense coragado tonal music (Dayse2010).
There are reasons to believe thathmusical cuessuch as tempo, mode, and kegy

have specific links with the sublime and beautifdcording to philosophical theoriethe
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sublimerepresents an aesthetic delight associated with belittlement, difficulty, and fear. In
contrast, the beautifig often associatedith pleasure (Burke, 1759/2009). It may thus be that
musical cues eliciting unpleasantness or mixed emotieies minor ke, atonality, or mixed
emotional cue$ may be sublime, whereas cues soliciting unmixed pledsuieemajor key or

nonmixed emotional cueis may be beautiful.

6.1.2. Crossmodality: Visual vs. Auditory Information

Most aesthetic activities involve tilsemultaneous presentation of multiple sensory modalities.
Recent studies have documented that visual information can assist the comprehension of lyrics
in music, and can enhance auditpitch perception (Jesse & Massaro, 2010; Platz & Kopiez,
2012;Thomp®n, Russg & Livingstone, 2010). Likewise, background music can alter the
emotional interpretation, comprehension, and recall of film scenes depending on the emotional
fit between the scene and music (Bolivar, Cohen, & Fentress, 1995), and it can ate@énha
experienced emotional intensities of facial (Logeswaran & Bhattacharya, 2009) and pictorial
(Baumgartner, Lutz, Schmidt, & Jancke, 2006) stimuli. The general assumption is that there are
certain correlations between auditory and visual sources afiaf@on, which can be used in

the advantage of overall aesthetic experiences. All this seems to happen without the need of
conscious control or explicittagskr i ent at ed strategies from the
(Spence & Deray, 2013).

Despite the grwing research on crossodal interactions between auditory and visual
stimuli over a wide range of methodologies and stimuli types (Gerdes et al., 2014; Marin, 2015),
the literature is still at aearlystage regarding the relative contributions of eaolatity in an
overall crosamodal experience. In other words, when a pleasant image appears along with a
nonpleasant piece of music, is there a general and systematic way inmdetiities combine
to result in an overall sublimity or beauty experience?

Although previous works have shown that participants can extract affective information
from both video and audio when they are simultaneously presented (DePaulo, Rosenthal,
Eisenstat, Roger & Finkelstein, 1978), the issue of relative modality contrithutn cross
modality comes from research of kinematic cues in music perception. Although people perceive
and experience happiness to happy music regardless of the emotional body language of a
performer, for sad music, the emotional body language take#ypiindetermining the overall
emotion (Krahé, Hahn, & Whitney, 2015). In a similar study yet in more controlled settings,
Vuoskoski and colleagues (2014 & 2016) have observed that overall felt and perceived
emotions are affected by what is both audiyosihd visually suggested, although the effect size
of visual cues was larger than that of musical cues for perceived emotions. It has also been
suggested that the overall emotional meaning avdiaal stimuli may follow the modality with

stronger arousdlLee, Latchoumane, & Jeong, 2017).
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6.1.3. Limitations of Past Works and Current Study

The primary aim of the present study was to extend the resdtsladr chapters, whichll used
purely visual stimuliThe first set of analyses set out to undardtif specific musical cues,

such as mode, tempo, and style, may predict evaluations of sublimity and beauty when music
alone was presented. The second set of anadygpdsredthe mechanisms of crossodality,

where the relative roles of visual and aaditinformation on overall impressions from audio
visual stimuli were investigated.

The present work provides theoretical and methodolodeaopments Firstly, the
present researaxploresmusic on the dimensions of the sublime and beautiful. Ehis i
contrast to mositudiesin the past, where the psychological effects of music are represented
primarily by emotional measures, often circumscribed to the categories of happiness and
sadness (e.g. Logeswaran & Bhattacharya, 2009). While emotioofsegrémportanin
aesthetic experiences, they are by no means the only concepts linked with the complex
experience of art. Besides, emotions reported in aesthetic experiences are not necessarily the
emotions onactuallyexperiences. Therefore, an aesthatiderstanding of aesthetic
phenomena via the sublime and beautiful, a set of historically rich yet also scientifically studied
concepts (e.g. Hur and McManus, 2017), was sought.

In generaking the findings, music pieces that have already been vea§ied
experimental objects such as the piano music of Bach and Chopin (Isbilen and Krumhansl,
2016) were selected. However, atonal music was also introduced into the framework, atonal
music being a neglected style of music in research (Mencke et al., 20d8grfore, although
both tonal/minor key works and atonal works have been treated as evoking unpleasantness in
the past (FloreSutiérrez et al., 2007; Hevner, 1935), the present set of studies is one of the first
studies to provide a direct comparisomveen the two styles, in a uniquely aesthetic context.
This provided the second novelty of the presundy:

The present researelsodeparts from previous woltky introducing a wide range of
naturalistic stimuli. Previoustudies in musitiave mostly gneralised findings based on a small
number if not single pieces of music (e.g. Vuoskoski et al., 2014, 2016) or of abstract sounds
(e.g. Lee et al., 2018), a design that compromises generalizability and statistical power (Judd,
Westfall, & Kenny, 2017; Watfall, Kenny, & Judd, 2014)n comparisonthe currenstudy
involves a total of 72 naturalistic stimutaidomly pairedhaturalistic photographs and piano
music), and accordingly attempted for an enhanced generalizability of findings. Lastly, where
previous crossmodality works used kinematic performance cues as visual information for
musical performances (e.g. Vuoskoski et al., 2014, 2016), two unrelated sets of visual and
auditory stimuli were used. Biisconfoundingnherent correlations between vidand

auditory sources of information, a purer form of crogxality wasassessed
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6.2. Methodology
6.2.1. Participants
Thirty-nine participants (35 femal®] age= 18.95,SD a5e = 1.26) from University College
London were recruited in return for cousedit. All participans provided written consent prior

to the start of the study.

6.2.2. Stimuli

6.2.2.1. Visual stimuli.36 photographs were selected from a pool of approximately 400
photographs from previous studigtudies 1 to 8)The tems wereselected to approximate the
six corners of thé\esthetic Hexago(see Methodology section of Chapter 2), such that six
items represented each hexagon category. The fiAgi®6sethadsublimity and beautyatings
that were moderately, but not significgnicorrelatedr(36) =0.28,p > .05. This enablethe
presentatin of a set of balanced stimtiiroughout the task.

6.2.2.2. Musical stimuli.36 six-secondong clips of musicwere selected, divided
equally in numbers into three categories of style/composer, namely Baroque/Bach,
Romantic/Chopin, and Atonal/Schoenberg. Previous empirical works have often used J. S.
B a c Wvéllsrempered Clavighenceforth WTC) to study the roleslow level musical cues
such as tempo and mode on musical emotions (Cohen, 1991; Horn &&osta 2011;
Ishilen & Krumhansl, 2016; Poon & Schutz, 2015). As a work of historical significance, the
WTC is one of the first musical studies to explore dlh#ajor and minor keys, from C major, C
minor, C# major, C# minor, up to B minor. Still, the WTC represents one aspect of Western
music, namely if one may grossly generali$ehe eighteentlcentury Baroque style. To derive
generalisations of the role§ musical cues across different styles, two further set of works of
similar musical structures were considered. The firstkvadéricC h o p Praluiles a work
inspired by Bachodos WTC, and | ike itcentupyredece
idiom of Romanticism. Poon and Schutz (2015) have previously explored musical emotions
using bot h Bac h oRseluedT@e adherdeleCibnoderived fiosn padSi08
piano works byArnold Schoenberg, to represent the style of atonality from the&6tury.
Given that one composer was chosen to represent each stylistic period and the three composers
are similar in their musical reputation, this was a way to keep the levels of artistic variability
consistent.

There are other advantages of using solo piano music clips for experimental works.
The use of such stimuli means that contingent musical factors, such as song text (e.g. as in vocal
music) or the number and type of instruments (as in symphonic music) are controlled.
Furthermore, given theskection of stimuli, relationships between specific musical structures
and psychological outcomes can be established without overtly sacrificing aesthetic integrity

and everyday relevance.
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For the music of the Bach/Baroque and Chopin/Romantic categbeasiusic was
dividedin equal numbers by mode type (i.e. major vs. minor keys) and tempo (i.e. slow vs.
fast). Since the atonal music of 8emberg cannot be divided imtmajor or minor keys, half of
the Schoenberg/Atonatimuli were slow, the other half fast. The list of stimuli can be seen in
Table37.

Table37. List of music clips used in Study 9.

Stat time
Composer Piece (in Performer Label Style Key  Tempo
recording)
Schoenberg Op. 11; 1. 00:00 M. Pollini DGG Atonal None Slow
Schoenberg Oﬁi L 0027  M.Polini  DGG  Atonal  None  Slow
Schoenberg Op. 23; | 00:00 M. Pollini DGG Atonal None Slow
Schoenberg Oﬂ'l 23; 02:20 M. Pollini DGG Atonal None Slow
Schoenberg OFTI 19; 00:25 M. Pollini DGG Atonal None Slow
Op. 19; . -
Schoenberg I 00:28 M. Pollini DGG Atonal None Slow
Schoenberg  Op. 25 01:24 M. Pollini DGG Atonal None Fast
Schoenberg OFTI 23; 00:02 M. Pollini DGG Atonal None Fast
Schoenberg  Op. 25 00:28 M. Pollini DGG Atonal None Fast
Schoenberg Op. 33a 01:13 M. Pollini DGG Atonal None Fast
Schoenberg O?\'/Z& 00:20 M. Pollini DGG Atonal None Fast
Schoenberg Op. 25 00:45 M. Pollini DGG Atonal None Fast
WTC
Book 2;
Bach E-flat 00:16 D. Barenboim Warner Baroque  Major Slow
major
(Fugue)
WTC
Bach Book2; E  00:00 D.Barenboim Warner Baroque Major  Slow
major
WTC
Book 1;
Bach A-flat 00:00 A. Hewitt  Hyperion Baroque Major  Slow
major
(Fugue)
WTC
Bach Book 2; 00:00 A. Schiff Decca  Baroque  Major Fast
G major
WTC
Bach Book 2; B  00:00 A. Hewitt  Hyperion Baroque Major Fast
major
WTC
Bach EOOK.Z; 00:04 A.Hewitt ~ Hyperion Baroque Major  Fast
major
(Fugue)
WTC
Bach Book 2; F 00:00 D. Barenboim Warner Baroque  Minor Slow
minor
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Bach

Bach

Bach

Bach

Bach

Chopin

Chopin

Chopin

Chopin

Chopin

Chopin

Chopin
Chopin
Chopin
Chopin
Chopin

Chopin

WTC
Book 2;
G minor

WTC
Book 1;
D-sharp

minor

WTC
Book 2;
D-sharp

minor

WTC
Book 2;
G-sharp

minor

WTC

Book 2; B
minor
Preludes;
A major
Preludes;
F-sharp
major
Preludes;

D-flat

major
Preludes;
C major
Preludes;
B major
Preludes;

E flat

major
Preludes;
A minor
Preludes;
E minor
Preludes;
B minor
Preludes;

B-flat

minor
Preludes;
F minor
Preludes;
D minor

00:00

00:00

00:00

00:00

00:00

00:01

00:00

00:00

00:00

00:03

00:00

00:00

00:00

00:00

00:00

00:02

00:42

A. Hewitt

A. Schiff

A. Schiff

A. Schiff

A. Schiff

. Pogorelich

I. Fliter

. Pogorelich

. Pogorelich

. Pogorelich

I. Fliter

l. Fliter

. Pogorelich

I. Fliter

I. Fliter

I. Fliter

I. Fliter

Hyperion

Decca

Decca

Decca

Decca

DGG

Linn

DGG

DGG

DGG

Linn

Linn
DGG
Linn
Linn
Linn

Linn

Baroque

Baroque

Baroque

Baroque

Baroque

Romantic

Romantic

Romantic

Romantic

Romantic

Romantic

Romantic
Romantic

Romantic

Romantic

Romantic

Romantic

Minor

Minor

Minor

Minor

Minor

Major

Major

Major

Major

Major

Major

Minor
Minor

Minor

Minor

Minor

Minor

Slow

Slow

Fast

Fast

Fast

Slow

Slow

Slow

Fast

Fast

Fast

Slow

Slow

Slow

Fast

Fast

Fast

Note.DGG stands for Deutsche GrammophanHe wi t t 6 s

Hyperion.

For works in the Bach/Baroque and Chopin/Romantic categories, the mode of a piece was

determined by the key designated to the piece by the composer. For all clips, tempo was

WT C

refers

to

t

he

assessed by measg the attack rate, where the number of note attacks for each excerpt were

manually calculated. Further descriptions of this calculation can be found in works by Poon and

Schutz (2015), and Horn and Coe§&&omi (2011). Given some inconsistencie®r exanple

the slow music of Chopin was much slower than the slow music of iBéehplayback speed

of some of the stimulivasmodified, but to degrees that signs of modifications were
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unnoticeable, and thdid notaffect pitch.The average attack rate for bamategory of musical

stimuli is presented iffable38.

Table38. Mean attack rate for musical stimuli (Study 9).

Baroque/ Bach ~ Romantic/Chopin Atonal/Schoenberc

. Fast 40.00 o= 4) 43.33 1= 4)
Major
Slow 11.00 6=4) 9.00 h=4)
] Fast 43.33 = 4) 43.33 1= 4)
Minor
Slow 8.00 h=4) 9.00 h=4)
Fast 8.83 h=6)
Atonal/Schoenberg
Slow 39.67 1=6)

Using attack rate for each stimulus as a dependent variable, the tempo categorization was
validated. In the first analysis, attack rate was predicted via a 3 (style/composer: Baroque/ Bach
vs. Romantic/Chopin vs. Atonal/Schoenbexd (tempo: slow vs. fasANOVA. Only tempo
predicted a difference in attack rate, with stimuli of the slow cate®®gyk rare = 9.11) having
lower attack rates than those of the fast tempo catelybgyadk rae = 40.61),F(1,30) = 805.74p
< .001. No other effeciscluding the interaction were significant. When attack rate was
assessed via a 2 (style/composer: Baroque/Bach vs. Romantic/Ch@gimode type: major
vs. minor)x 2 (tempo: slow vs. fast) threeay ANOVA using only the Bach/Baroque and
Chopin/Romantistimuli, there was again a main effect of tempo. Across the stimuli, stimuli of
the slow tempo categori(atack rate = 9.25) had lower attack rates than those of the fast tempo
category M attack rate = 41.08),F(1,16) = 559.10p < .001. While therevas a triple interaction
between the three predicting variablegl,,16) = 4.97p = .04, Bonferroni correction would
adjust the interaction as inconsequential. No other effects were statistically significant,
demonstrating that the stimuli selection fietcategorical descriptions.

Finally, the clips were adjusted for loudness by equating the maximum amplitude
between stimuli, before being adjusted for background noisefirfhandlast secons of each

clip werefaded out.

6.2.3. Design and Procedure

The procedure and settings were similar to those from previous chapters. The testing took place
in the same dark room as before, and based on MATLAB 2016b (MathWorks, Inc., Natick,

MA, USA) ona laptop. The laptop was connected to a 200W Epson EBX03 tampjgzough

which images were projected on a wall of the room. Where music was required, music was
projected from a set of two standing LTC Multicawdy stand speakers located diagonally left

and right from the viewer as to not obstruct the view optlogected images.
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Three experimental block®mprisedhe study, in the order of an image only block
(Block 1), a music only block (Block 2), and an image with music block (Block 3). For Block 1,
participants were presented with 18 out of the pool afrg@jes. While the images were
randomly selected pgarticipant, it was ensured tha¢sthetic Hexagowas equally
represented, meaning that there were 3 images per hexagon category. For Block 2, all 36 clips
of music were presented. Lastly, for Block B.3® images were randomly paired with a
image with the randomisation uniqder eachparticipant To clarify, for eactparticipant the
18 images participaniooked atin Block 1 reappeared in Block 3, but this time with a music
clip. All 36 clips of music aparticipantiooked atin the Block 2 reappeared in Block 3, but this
time accompanied by an image.

All images in Blocks 1 and 3 were presented 390cm away from the viewer, with visual
angl es »3f8 .2710. e7 7(ei 200em). InlthHe énasionly Block 2, a grey rectangular
outline in identical size as the images from Blocks 1 and 3 was presented on the wall during the
playing of music. All music clips were played via the speakers in a volume loud enough for the
smallest sound to be perceivedvatt difficulty.

As was the case for the studies throughout the thesis, the experimenter gave a
standardised characterisation of the sublime and beautiful to each participant, before explaining
the general procedures. Likewise, participants rated theslef/sublimity and beauty of each
stimulus, using a response grid identical to previous designs. A brief training block consisting of
rating three images preceded the main blocks. A single session took approximately 45 minutes

perparticipant

6.3. Resuls
6.3.1. Analytic Approach
Unless specified otherwise, all inferential statistics were calculated using linear mixed
modelling. The technicalities and advantages of using linear mixed modelling was presented in
Chapter 1c. When predicting the ratings of sublimity or beauty, the m@tieg variable was
al ways inserted into the models as a covaria

known significant correlations seen throughout all past studies in the thesis.

6.3.2 Manipulation Checksfor Image Ratings

Firstly, whetherthe results of the current work replicate those of past works was
assessedaking data from Block 1 (image only), sublimity and beauty ratings were averaged
by item, then compared againsh e & dvezagesrdtings from Studi@$o 7. Comparing the
two sets of sublime ratings, the ratings were consisten@.89,p < .001. Beauty ratings were
also consistent,= 0.96,p < .001.Likewise, there were high consistencies for both $+B,
0.94, p<.001 and SB, r =0.9Q p < .001 For each individualsublimity and beauty ratings

were correlated. Acrogsmrticipants sublimity and beauty had a mean correlation®0.35.
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Figure53reflects the general replican of the data from past works. Note tkiz Aesthetic

Hexagonis largely intact

Aesthetic Hexagon between pre-test and Block 1
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Figure53. Betweenstudy consistencfor image ratinggStudy 9).

Note.Open circlesepresentiveraged ratings from Studies 3 td-flled circlesrepresenaiveragedatings
from Study 9 with the grey lines demonstrating how much the rating for each image changed. The
images are divided up into the gwesthetic Hexagooategories.

6.3.3 Mode Type, Tempo, and Style, and the Musical Sublime

The predictors of sublimity and beauty in musiereexplored, when music was presented

its own(Block 2).For each individual, sublimity and beauty ratings were correlated. Across
participants sublimity and beauty had a mean correlation=s0.31.Using linear mixed
modelling, the role of style/composer (i.e. Baroque/ Bach vs. Romantic/Chopin vs.
Atonal/Schoenberg) on aesthetic evaluations was analysed.

Using this method, style/composer played important roles for both the prediction of
sublimity, F(2, 39.41) = 3.18p = .05 andF(2, 39.84) = 39.3@ < .001 Post hoc comparisons
revealed no differences between Baroque/Bach and Romantic/Chopin for evaluations of
sublimity, t(33.40) = 1.81p > .05,0r beauty t(32.90) = 0.09p > .05. As this outcomsuggests

that the aesthetic experience among tonal music may be generalisable across composers and
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styles, the differentiation between Baroque/Bach and Romantic/Chopin was no longer
consideed.

What factors predict a mwaxbeautyy Twoeedéls el i c
were run, where mode type (i.e. major vs. minor vs. atonal), tempo (i.e. slow vs. fast), and their
interaction predicted sublimity in one model and beauty in the other. Full descriptive and
inferential statistics are provided Trble39 andTable40, respectivelyVisualisation provided
in Figure54.

When sublimity was predicted by mode type, tempo,thei interaction, therevas a
main effectoof mode typeF(2, 51.12) = 17.10 < .001. Post hoc comparisons reveal that
music clips in minor key were more sublime than those in the majot(k8y0Q0) = 4.88p <
.001, and those in the atonal sty(d8.10) = 4.87p < .001. Major key clips and atonal style
clips did not differ in sublimityt(60.10) = 0.20p > .05. There was also a main effect of tempo,
F(1, 56.96) = 5.18p < .05, with fast music eliciting more sublimity than slow musiee
interacton between mode type and tempo did not reach signific&iize34.22) = 0.23p >
.05.

A similar set of analyses were run predicting beauty. Only the main effect of mode type
was significantF(2, 45.58) = 44.6% < .001 Specifically,post hoc comparisons revealed that
clips in the major key were more beautiful than those in the minot(Kdy50) = 2.02p = .05,
whereas clips in the minor key were more beautiful than those in the atonai(48/0) =
7.18 p < .001.In predictirg beauty, o significance was reached for the main effect of tempo,
F(1, 45.65) = 0.150 > .05 nor for the interaction between mode type and teF(2034.91) =
1.25 p > .05.

Table39. Mode type and tempo effectdescriptivestatistics table (Study 9)

Sublimity rating

Beautyrating

Fast 0.40(SD=0.27 0.30(SDb=0.20
Atonal
Slow 0.33(SDb=0.26 0.36(SD=0.29
] Fast 0.45(SD=0.28 0.70(SD=0.18
Major
Slow 0.34(SD=0.29 0.65(SD=0.2)
Mi Fast 0.59(SD=0.23 0.62(SD=0.23
inor
Slow 0.53(SD=0.28) 0.61(SD=0.29

Note.Descriptive statistics represent mean values.
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Table40Mode type and tempo effectiaferential statistics table (Study.9)

Predictingsublimity Predictingbeauty

df F p df F p
Mode Type 2,51.12 17.10 <.001 2,45.58 44.69 <.001
Tempo 1, 56.96 5.18 .03 1, 45.65 0.15 .70
Mode Type x
2,34.22 0.23 .79 2,34.91 1.25 .30
Tempo
(Covariatg 1,1210.89 15.56 <.001 1, 1235.97 19.79 <.001

Note.Bold showinferential statistics that are significantpet .05.

A
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Figure54. Mode type and tempo effectsualisation on mode type (A) and tempo (B). Data are
aggregated by item and across participants. Squares indicate median values of each varigBeidigvel.

9).
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The presented results demonstrate that sublimity and beauty are affected by different musical
componets. Sublimity is affected by both mode type and tempo, whereas beauty is only
influenced by mode type. To what degree does mode type affect sublimity and beauty

di fferentially? Also, is tempobs effetan on
beauty? To answer these questions, a new linear mixed model was constructed, but this time
with sublimity and beauty entered as a variable, i.e. judgement type, in addition to mode type
and tempo. Any interaction between judgement type and the twomaaiipulations (i.e. mode

type & tempo) would indicate that sublimity and beauty diffiesthese manipulations at

statistically significant levels. The futhodeloutcome is presented Trable41.

Table41 Mode type, tempo, and judgement type effects, inferential statistics table (Study 9).

df F p
Mode Type (M.T.) 2,50.53 38.48 <.001
Tempo 1, 54.95 2.32 .13
Judgement Type 1,56.32 16.99 <.001
M.T. x Tempo 2,30.00 1.14 .33
M.T. x Judgement Type 2, 30.00 33.11 <.001
Tempox Judgement Type 1, 30.00 6.87 .01
M.T. x Tempox Judgement Type 2, 30.00 0.58 .56

Note.Bold showinferential statistics that are significantpat .05.

The model output demonstrated significant interactions between mode type and judgement type,

F(2, 30.00) = 33.11p < .001. Pairwise comparisons revealed that although sublimity and
beauty are similarly elicited for the minor ke¢0.20) = 1.63p > .05,and the atonal style,
t(50.20) = 1.05p > .05, there was more beauty than sublimity in the majortkey.20) = 8.38,
p < .001. In other words, while mode tyappearedo affect both sublimity and beauthe
specific effects of mode type on the twtimg were different.

The model further confirmed a tempo and judgement type interak{ibn30.00) =
6.87, p = .01. While slow music was significantly linked with beauty more than sublimity,
t(55.20) = 4.88p < .001, fast music was not distinguishable between the two judgement types
overall,t(55.20) = 1.96p > .05.

6.34. The Relative Importance of Music and Photographs on Aesthetic Evaluations of
their Combined Presentations

In Blocks 1(image only blockpnd 2(music only block)it was observed that both images and

music produce wide varieties of sublimity and beauty responses. To answer the question of how

music and images combine to produce an overall sublimity and beauty expeilieBtesk 3
participnt s rated oneb6s over all sublimity and

presented simultaneously for 6 seconds.
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Exploringthe general shape of the rating daten Block 3 correlating sublimity and
beauty rating$or each participant, theawveraging the correlatiomssulted in a positive
correlationr = 0.25 This means that the overall sublimbgauty relationship in Block 3 was
similar to the observed relationship from previous blptks 035 (Block 1) and 0.3{Block 2).

To compute the relative aesthetic influences of irdaaged experiences and music
based experiences when both image and music are simultaneously preaansedb)imity and
beauty ratings from both Blocks 1 and 2 were entered as the four predictindegiriab
predicting the sublimity and beauty ratings given in Block 3. This was possible because the
same i mages and music appeared again in Bloc
Blocks 1 and 2 were used to explain their unique responses in Bfock

Sublimity in Block 3 was predicted by positive ratings of sublimity ratings in both
imagesp = 0.4Q F(1, 44.84 =69.92 p< .001, and musid = 0.17 F(1,109.47 =23.61 p<
.001, and b little negative ratings of beauty in imagés; -0.10 F(1, 135.77=4.31, p= .04
The beauty ratings of music did not influence the sublimity ratings of trials in Bldrk 8,05,
F(1, 184.89=2.31 p> .05. In other words, when an image that is sublime an<aaantiful,
and a music clip that is sulvle are presented simultaneously, this is likely to result in avisuo
musical stimulus that is also sublime. Yet the sublimityhefimage wamore thartwo times
(i.e. 0.40/0.17 = 2.3%s important as the sublimity of the music cépd the difference
between the two beta coefficients was statistically signifiéant4.10,p < .001 The
comparison between the two beta coefficients follothedequatioy Clogg, Petkova, and
Haritou (1995%.47

Beautyin Block 3, on the other hand, was only predictgdoleauty ratings in both
imagesph =059, F(1, 41.65 =226.65 p<.001, and musid =021, F(1, 49.10 =30.85 p<
.001. Beauty in Block 3 was not influenced by sublimity ratings of imdge$).@®, F(1, 53.33
=0.36 p> .05, and musid = 0.01, F(1, 527.64 = 0.14 p > .05. Thus the beauty of a visuo
musical stimulus is determined by how beautiful the image and music is, yet in a wagthat t
beauty of the image was almaistee timegi.e. 0.59/0.21 = 2.813s influential and the beauty
of the nusic clip.The difference between the two beta coefficients was significan6.87, p
< .001.A full table of inferential statistics is provided Trable42.

46 Because only half of the images from Block 1 reappeared in Block 3 per participant, the linear mixed
modelling analysis only made uselaff of the data in Block 3. To avoid the incurrence of data loss, an
alternative analysis was considered, where all image and music stimuli were averaged by stimuli across
participants, and those averaged ratings predicted individually unique Block. 3\fdte this alternative
aggregatiorbased method made use of the entire responses from Block 3, the method does not respect the
unique ratings given per participant in the predicting variables. Because the initial analytical approach

still generalises aar all 36 images and 36 music clips, and maximizes the advantage of the linear mixed
modelling technique, the initial method is reported. Besides, every outcome from this initial method was
confirmed in the alternative method.
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In sum, the sublimity of a visumusical stimuli is influencedrimarily by the sublimity
of its components, where the beauty of those stimuli is influeockyy the beauty of its
components. For both sublimity and beauty, the role of images wereédeigthan that of the

music.Figure55 presats a summary of the findings.

Table42. Sublimity and beauty ratings effects, inferential stizgstable (Study 9)

Predictingsublimity Predictingbeauty
b df F P b df F p
1. Sublimity 0.40 1,4484 69.92 <.001 0.02 1,53.33 0.36 .55
1. Beauty -0.10 1,135.77 431 .04 0.59 1,41.65 226.65 <.001
2. Sublimity 0.17 1,109.47 23.61 <.001 0.01 1,527.64 0.14 .70
2. Beauty 0.05 1,184.89 231 .13 0.21 1,49.10 30.85 <.001

(Covariatg 0.22 1,636.60 21.57 <.001 0.13 1,653.45 2416 <.001

Note.The numbers refer to block numbers. Block 1 was an image only block. Block 2 was a music only
block. Bold showinferential statistics that are significantpat .05.

Block 1 (Images) Block 3 (Images & Music) Block 2 (Music)

B = 0.40%* p=0.17**
Sublimity Sublimity Sublimity
/ 7'y
B=- 0.10;,:""‘ r=0.25%*

|

Ay Beauty 5021 Beauty

Figure55. Summary of findings (Study 9).

Note.For linear mixed modelling analysis (unidirectional arrows), standardised beta coefficients are
presented. Correlation coefficients (bidirectional arrows) are averaged correlations across partigipants.
<.001,’p<.05

6.4. Discussion and ChapteSBummary
In Study 9 participantgated individual photographs and music chigsstheir evoked sublimity
and beauty, before thelgenrated a block of trials where both photographs and music pieces
appeared simultaneously. Distinct musical cues predibedlicitation of sublimity and/or
beauty in individual music clips, with mode type (i.e. major key vs. minor key vs. atonality)
generally playing a larger role than tempo (i.e. slow vs. fast). When photographs and music
clips appeared together, the oveexperience was predicted by the aesthetic values of both the

photograph and music clip, although photographs regréficantlylarger influence.

185



Past works in philosophy have often assumed the sublime and beautiful as separate if
not opposite construstFor example, Burke (1759/2009) contrasts sublimity against beauty in
terms of physical representations and their resulting cogativetive consequences. In this
framewor k, Burkeds operationalisation of sub
whereas beauty associates with pleasure, smallness, and families of experiences linked with
Afweakness and i mperfection. d Such categori sa

Yet the current work demonstrates that this is not always true; regardless afntier nu
or types of modality present via all three experimental blocks, the reported experience of
sublimity and beauty are positively and moderately correlated. Tlisates the previous
chapters. Thus there seems tadl@ble evidence that betwestudes of participants designs,
and modalities, the experience of sublimity also assumes the experience of tveaukyast in
judgements

This is not to say, however, that sublimity and beauty always share a common
mechanism. While the major key was giredominant predictor of beautiful music, the minor
key was most important for evoking sublimity in music. Tempo only affected sublimity
marginally, with faster music evoking more sublimity. Given that the major key is often linked
with positive emotionsrad minor key with negative emotions (e.g. Hevner, 1937), these results
fit the mould of philosophical notions of sublime experiences entailing elements of negative
emotionality withinthe concept oflelight. That music in the minor key and fast tempo, Wwhic
according to Hunter and colleagues (2008) constitute mixed emotions, was most sublime
supports this Asublimity as mixed emotionsao

Nevertheless, it would be wrong to confine sublimity to mixed emotiense Music
clips in the major key witslow tempo, which is known to evoke mixed emotions, were
considered to be the lowest in the reported sublimity of all combinations of musical cues.
Assuming that it is mode type that really is driving the aesthetic effects, it can be that positivity
in musc (i.e. major key) may be an antithesis to truly sublime experiences, at least when it
comes to ratings. Furthermore, where Hunter and colleagues (2008) reported slow music to
evoked mixed emotions in general, it was fast tempo that evoked more sutiiBnityiow
tempoi again, going against the tradition that sublimity is essentially a mixed emotion.

Relatedly, atonal music was another likely candidate for evoking mixed emotions, as it
elicits ambiguity and challenge despite its influence ih@htury composition presumable
linked with some form of aesthet@notional gratification (Mencke et al., 2019). Given atonal
music to evoke nf e-&utirenetal. 000)aiomimugc aloHits the e s
bill to evoke sublimity in musicYet regardless of tempo, atonal music elicited as much
sublimity as music in the major key, and much less than music in the minor key. Interpretation
wise, the result on atonality suggests either that music in the bright major key is particularly low
in sWblimity or that the cragginess of atonal music can also be as moderately sublime as major

key music. Given that no control conditions were taken into account, this is difficult to verify.
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However, it is possible to give weight to the latter option, sinaéksvin both major keys and
slow tempo (e.g. some Finale codag\ofon Bruckner symphonies) and atonality (eMjban
Bergdbs Violin Concerto) can elicit memorably

Beauty, as seen as an elicitasr of HfAmere g
straightforwardly predicted by the major kdis impliesthat sublimity and beauty may
operate on differing modes of musical experiesoggedng that there can be more than a
single aesthetic experience with music, and that some musical cueveaelegtive aesthetic
experiences

Exploring the relative contributions of visual and auditory components in the aesthetic
evaluation of visuauditory stimuli, the visual component was thrice as influential as the
auditory component for both sublimitydbeauty. The finding essentially concurs with that of
Vuoskoski and colleagues (2014), who considered perceived expressivity of a visible musician
playing the piano. It may have been the case that by design, the visual elements were more
salientthanthaeudi t ory ones. I n both 9s/tuwdekigns ksual et al
stimulii either photographs of nature or videos of a moving humanbadye more relatable
than the abstractness portrayed through music. In reality, this may refleattemhvsoundtrack
is not as detrimental to a cinematic experience as a bad visual storyline on screen.

Yet visual components need not be so relatable, and with enough abstractness and
ambiguity to match the abstractness of music, the superiority of widaahation over
auditory information may be attenuated. This is something to be investigated in future studies.
Recapitulatinghe earlier view that sublimity and beauty may operate on different mechanisms,
sublimity of a visueauditory stimulus was prinndy predicted by the sublimities of the visual
and auditory components, whereas beauty was predicted only by the beauty experiences of both
components.

Differing from past works from other authors, the generalisability of findings is a
particular strendt of the present work. The results were based on a large number of stimuli, and
by adopting linear mixed modelling, the findings considered subtle variations across stimuli and
participants. The results also come with enhanced interpretability. Whereglksthave
predominantly used emotions to quantify the effects of music (e.g. Hevner, 1937), the current
study is one of the first of its kind to link certain components of music to an aesthetic outcome.
Emotions are important in any aesthetic experielmgehardly unique for aesthetic purposes.
The | oss of a close friend offers an entirel
in which case the discrete emotion alone can
This is especiallgo in the case of music, which is decidedly created as an artwork, and thus
aimed for some sort of aesthetic response. It isithpertantthat aesthetic responses should be
assessethrough aesthetic measures.

While this chapter demonstratéise generabhenomenology of the sublime and

beautiful, little is known, for example, of the underlying semantics and meaning underneath
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what people call sublime. This is especially crucial in croesgal settings, as there is little
guarantee that the sublimity evaakby a photograph would correspond to exactly the same
quality of sublimity raised by a music piece. Future studies must elaborate on this whilst being
cognisant of features that distinguish music from visual things, such as time. Similarly, further
reseach must explore the nature of sublimity and beauty in relation to preferences and human
behaviour. Atonal music is a special case lieshile atonal music has been rated relatively

low in both sublimity and beauty, atonal works are frequently progranamg@ttended to in
concert halls and opera houses. What drives
see as beautiful or sublime? Are there mediating variables that could allow difficult sounding
music to be attractive? The present wiarks on empirical groundwork fannderstanding the
sublime and beautiful beyond the visual domain.
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Chapter 7. Study 10: Online Survey on the Siblime*8

48 The project was conceived as partofawkeekng vi si t t o t h Bepdtménwvobr si ty
Basic Psychological Research and Research Methddarch 2016. Plans of an online survey study was
discussed at that time, following a presentation | gave on the sublime. The collaboration resulted in the
publication, Pelowski, Hur, Cotter, Ishizu, Christensen, Leder, and McManus (2019), which ferms th

basis of the chapter. Based on many exchanges of drafts mainly between Matthew Pelowski and myself,
Matthew Pelowski produced the final draft of the paper. All visualisations are produced by Matthew

Pelowski, and thBootstrap Exploratory Graph Analysssentirely the work of Alexander Christensen.

Parts of the publication is altered to fit the thesis. | have received permission from Matthew Pelowski to

have the published paper be used as a chapter of this thesis.
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7.1. Introduction

The sublime has long been a core topic in aesthetics and discussions of phofioand
experiences. In the thesis, sublimity and beauty have been assumed as proxies of profundity and
pleasure, respectively. Using the shorthand, it was possible to generalise that while sublimity
and beauty are related experiences, they may still feratitially attuned to certain visual
(Studies 5 to Band auditory mechanismSt(dies 9.

Yet sublimityboastsa rich phenomenology, in its long history. Often connected to
powerful or overwhelming experiences, the sublime has been associated withyrgraad
nature, but also with human encounters, music, and art. Descriptions of the sublime range from
15" century poetry to 20century descriptions of technology, and from Africa to East Asia.

With the vast possibilities, what are the boundaasi@sphenomenologthat one can
call sublime experiences? In psychology, the sublime is ofteor ilinderdefined, and it is still
common practice that researchers adopt their own eclectic versions in designing their studies,
interpreting their data, or emevhen choosing suitable sublirmeucing stimuli (Hur &
McManus, 2017). These issues run in parallel to related arguments that the sublime experience,
although itmayexist, is largely assumed to happen to everyone.

This leads to four basic questions:Wdo episodes of sublime happen in real life, and
does the sublime happen to everyone? What triggers the sublime? What emotions might be used
to describe experiences? Can sublime reports be meaningfully organised into one or more
types? These questions asked in an online survey, and analysed via network modeling and a

latent class analyses.

7.1.1. Review Past Discussions of the Triggers and Emotions of the Sublime

Given the vastness of the sublime literature as well as the richness of the phenoftieaon
sublime itself, it is necessary to review and organise the literature of the sublime in a way most
meaningful to the present empirical aims. In this context, the following literature review
includes two key aspects that inform the main researcstiqne(1) what triggers, settings, or

other contextual factors bring about the sublime experience, (2) what emotions and cognitions
are reported as key to a sublime events? Several major theories are condesdildAR

Note that many of these theories have already been discussed in the Introduction of the thesis.

190



Table43. A wealth of explanations, but little consensus: overview of sometkepries regarding factors

in sublime gperiencg(Study 10).

Author (period)

Noted stimuli/aspects

Noted emotions

Cognitive/insight
component?

Longinus (1st century AD; Roberts,
1899)

Romanticism

Dennis, John (1693/1939)
Addison, Joseph (1773/1718)
Cooper, Anthony Ashley
(1709/2001)

A elevated
rhetoric, language
(communication/
communicator is

el evated fAa
ordinaryo a
persuasive).

A fi v e-eveking |
featur es: i
strong emotions, certain
figures of thought and
speech, noble diction,
and digrfied word
arrangement
A also topi
blood, rage, natural

disasters

A Nature/na
mountains (Alps),
rivers, volcanoes. Vast,
rugged, or great

phenomena,

uncommonness, beauty.

A sense of
objects "unbounded,”

"unlimited," "spacious".

A wasted ar

(Cooper, Part 1ll, Sec. 1,

390 91)

A (Addison)
visual stimuli: evoke
greatness,
uncommonness, and
beauty. NOT from
rhetoric. However NOT

visual art.

A venerati
marvelous, surprise,

passion, ecstasy, joy

exultation.

A BUT AL S

dismay, fear

("pathetic"/"inferior"

type)

Apleasure, harmony,

appreciation,
grandeur, awe,

astonishment

A BUT ALSC
of overwhelming

power, fear, terror,

horror, depair,

repulsion, smallness.

Afreedom

A fAgreat
(included with five
key features)Must
strike vehemently
upon the
I ncludes
of grasping great
conceptio
A emphasi
transcendence of
reality through
heroic

communicator

A suggest
mismatch of
schema: i
inconsistent with
reasono (
A metacog
reflection,
transformation or
schema change
(Cooper).
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Author (period)

Noted stimuli/aspects

Noted emotions

Cognitive/insight

component?

Baillie, John (1747/1967)

Burke, Edmund1759/1958)

Kant, Immanuel (1764/2011,
1790/1986)

A anything
the mind to fitsof
greatness,
oneds being
fexpands it
i mmensityo.
A art, natu
music (musi
sounds with long notes),
science, BUT NOT
involving smell, taste,
touch ("contain nothing
that is exhaulted").

A i

uniformity, unfamiliarity

nvolessgs

A particul a
outdoors/open spaces.
A range of
literature, art, nature,
literary characters
(Death and Satan in
Miltonbs Pa
with dark, uncertain, anc
confused quality and

wi th @Asome
approach toward
infinityo (
At 4nducimg stimuli
(but fictitious).

A either in
darknesscan obliterate
the sight of an object

A NOT
A Anot

beaut
cont

anything in

[although spurred by

nature], on
A 3 types (
A (1) mathe

considerations of

infinity/ concepts

expandindoeyond scope
of reason.
A (2) dynam

A exultati
freedom, resonance
(mind consumed by
one uniform

sensation)

Aawe, pleasure

A BUT ALS(
terror, negative pain,
tightness

A existent

A splendor
(mathematicgl

A overwhel
terror (dynamical).
BUT ALSO
detachment,
perceived existential
safety, fear without

being afraid

A dispose
enlargement of itself
and gives
conception of

mind's own powers.

ANO: Burke (p. 58),
ithe mind
entirely filled with

its object, that it
cannot entertain any

other."

A tied to
ireason, "
"presentation of an
indeterminate
concept" and
"shows a faculty of
the mind surpassing
every standard of
Sense,but also able
to appreciate

i mportanc
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Author (period) Noted stimuli/aspects Noted emotions Cognitive/insight
component?
overwhelming nature, ability to
which one is unable to subsequently

Wordsworth, William (1770 1850)

Coleridge, Samuelaylor (1772
1834)

German Ildealism

grasp the magnitude of.
A (3) moral
to attempt of rational
mind/imagination to
comprehend greatness,
highlightin
A not beaut
to form of object having
"boundaries
what pleases in the mere
judgment. The sublime
"is to be found in a
formless object” and is
what pleases
immediately through its
opposition to the interest
of senseodo (
Acases where mind
attempts to
something towards
which it can make
approaches but which it
is incapable of
attaining, o
to lose consciousness
(selfawareness?), and
yet allowing the spirit to
grasp the sublime, if
fleetingly.

A sublime n
in stimulus, but
attributed to stimulus
following induced
contemplation of

eternity.

Aawe,
A BUT

fear/terror,

AL S

relief/catharsis,

potential

enlightenment

A infinity

A NOT

terr

identify such an
event as singular

and whol e

A enlight
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Author (period) Noted stimuli/aspects Noted emotions Cognitive/insight

component?

Hegel, Georg Wilhelm Friedrich A true subl A exultatiA recoghei

(1770- 1831) poetry (e.g., Old serenity one absolute
Testament Psalms). NO A El THER substance of &d
visual scenes/art positive/negative through recognition

A stage in (grief or happiness) of the nullity of
expression, significance A NO ¢ o n f ( objective fact.

and form disconnected, A sawdrehessor A sawdrehess or

but not through mere reflection (like reflection, new self
fantastic enlargement.  confession), self respect
A stimuli w respect.

about recognition of the
one absolute substance
of god, through
recognition of the nullity
of objective fact, leading
to a spiritual exultation.
A NOT beaut

Schiller, Friedrich (1793/1993, A 2 main ty A joyful neAfirstdriveisan
1801/1993) A (1) pract A BUT AL SCimpulsetomark or
overcome bodily woefulness, shock, change
reaction to natural enragpure circumstaces,

conditions/desiresfor A practicec¢thereby #
selfpreservation througt pain (reminding of ~ expression to our
will. danger), desire to existence
A (2) theor escapelresist, fear (if always amounts to
maintain through Reasol danger urresistible). fgai ni ng
anindependencefrom A t heoreticonceptio
Nature, dealing with impotence,

infinity or powerlessness,

boundlessness, allowing aversion,

transcendece and melancholy, BUT

conceiving of more than NO fear/pain

perceived.

A mechanism

cases where an impulse

to maintain

circumstanc

preservatio

comes up against its

limits (through danger,

loss of control), yet

"cognition” drive to

mark or change

circumstanceasllow to
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Author (period)

Noted stimuli/aspects Noted emotions

Cognitive/insight

component?

Schopenhauer, Arthur (1819/1995)

Neo-Kantian
Simmel, Georg (1958)

maintain control, anthe
rational nature to

fexperience

from | imits
ii nner perc
existence

A nature an
A potenti al

presence of one's body.

A range of A pleasur e
weakest (Light reflected A BUT AL S¢
off stones; endless still  danger

A NO

threat but cannot suppor sdety

desert, no immediate exi st
life) to turbulent nature,

to fullest feeling from

facing Immensity of

Universe.
A st
contemplation/observati

mul i d

on, but overpowering or
dangerous, could destro
observer.

A also note
contemplation,
especially music (e.g.,
symphonies; mass) a
means, albeit temporary
to escape the confines o
oneds will

A alternati A contempl
sublime involving

contemplation or

immediate experience of

the physical existence of

objects themselves,

bypassing reason,

especially in mountains

andruins.

A No.

invite contemplation

Doe

A bypassi
but involving
contemplation of

experience
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Author (period)

Noted stimuli/aspects

Noted emotions

Cognitive/insight

component?

Dessoir, Max (Emery, 1973)

Modern/Post Modern
Lyotard, JeasFrancois (1994)

Contemporary
cognitive/psychological focus
Tsang (1998)

Kelter & Haidt (2003)

A objects e
superior might, thus

ot

prompting
realization
unrealizable
oppositions," such as

fate.

A urban

skyscrapers, large cities

| an

in addition to natural

scenes

A no

property of sublime

one co

objects.
A i

whereby one comes up

nvol ve |

against previously
assumed thresholds in
contemplation ohatural
order, seHpreservation,
capacity.

A Cases com
perception of vastness,
great physical sizéyut
also any stimuli that
chall enge o
accustomed
frame/schema of
reference in many
domains including
Aphysical S
number, complexity of
detail, ability, even
volume of human
experience,
need for accommodatior
A also from
(i.e., political)

personalities

Aseltforgetfulness,
personal fear
replaced by well
being, security

A s-pdiiticad
sense of
hopelessness, lack o
control,alienation,
"aporiaodo (
doubt)

A NO DEFI
EMOTIONS

A awe (usce
interchangeably)

A st ifocus/belf <
diminishment

A rooted f
dominance in
interpersonal
relations

Asense of belonging
to larger groups,

prosocial behavior

A encount
limits
(schema/conception
s), leads to self
realization of the

limit of existence.

Achallenge to
conceptions, which
leads to exansion
and update of
perceiver

frame/schema.
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Author (period) Noted stimuli/aspects Noted emotions Cognitive/insight
component?
Konel ni (2011) powerful experience A thrill s/
triggering stimuli moved,
(Asubl i mme- s overwhelmed, "wow
contexto), effect"
guar ant ee o (mixture of fear and
safetyo joy)
A BUT ALSC
existential safety
Kui ken, Campbell A literary A unpleas!
(empirical study) absence,
A2 types: iinexpres:c
A (1 )subl i recognition/realizatio
Disquietude: subjective n, BUT ALSO
feeling fiinpleasure,
recognition/realization ol toward sel
no-longerh a v i n g 0 perceptual depth,
one once almost had, ar poignancy
Inexpressible Realizatior A s ubl i me
(Cel ands De Disquietude: loss,
Owends Expo discord,
A (2) subli A subli me
Ent hr al |-yate n Enthrallment:
havi ngo wha discord,
ye¢ have ( Sh unattainability,
Bl anc, Col e Inexpressible
at Midnight, etc) Realization, Self
perceptual Depth,
wonder/reverence
Skorin-Kapov (2016) A no one co A surprisete

property of sublime
objects.
A cases of

expectations/sensibility

and oneobs

representation.

p

recuperation,
admiration,
responsibility, awe,
BUT ALSO
apprehension
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Author (period)

Noted stimuli/aspects

Noted emotions Cognitive/insight

component?

Pelowski et al. (201,72017b)

A Any sti mu
potential times when
sublime feelings might
be reported:

A (1) inter
stimulus that is
cognitively discrepant
(in violation of
expectations/schema),
mixed with general lack
of personal involvement
or existential safety,
allowing enjoyment, and
aligning with literature
tied to stimuli that evoke
beauy, rarity, or
physical grandeur but
which expand past
capacity for one to
process or control the
experience,

A (2) circu
strong tie to self, but
initially a stimulus
and/or emotion matches
schema to a degree that
one experience harmony
or re®nance, yet so far
as to overpower or
overwhelm, leading to
felt threat or loss of
control.
A (3)

outcome, whereby some

tran

cognitive or affective
content is at first
troubling and discrepant
but perhaps with a
stronger tie to the self,
forcing both discomfort
and the individual to
change their
expectations or schema

as in case one.

A type 1: A

awe, cognitive

type 1

reflection, changing
oneds minc
novelty, BUT NO
discomfort, fear.

A type 2:
resonance,
overpowering, threat,
loss of control

A type 3:
awe, cognitive
reflection, changing
oneds minc
novelty, BUT ALSO
discomfort, anger,
catharsis,

transformation.
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7.1.1.1. What triggers or context?

7.1.1.1.1. NatureNatural scenes of overpowering séal@wering mountains, roaring
rivers, expansive deserts or sun8etsave often been associated with the sublime. Dennis (in
Nicolson, 1973, p. 59), for example, after crossing the Alps, documented a pleasurable
experiency et fAmingled with Horrours, and someti m
(1709/2001) suggested a sense of grandeur or astonishment at the infinity of spaces and of his
smallness against the universe. In the words of Burke (1759/1958), especially relevant ar

natural triggers that are powerful, rugged, tenolucing, and obscure.

7.1.1.1.2. Rhetoric/poetryPerhaps the earliest systemization of the sublime, by the
Roman philologist Longinus (Roberts, 1899; see also Havel, 2006; Leitch, 2001), th the 1
century AD, started with the sublime in rhetoric or poetry. Communication could be elevated
Afabove the ordinary, 06 becoming persuasive, t
Subsequent eighteenth century British thinkers as Alison, ShaftesimarBurke (1759/1958)
also show support that poetry is a powerful trigger of sublime passions, via the triggering of

imaginations.

7.1.1.1.3. Visual arts, music, and architecturkddison (L773/1718 suggested that
visual artworks, although able to dwobeauty, could not evoke greatness (as could nature), and

thus could not be sublime. Burke (1759/1958, § IV) suggests likewise, saying he does not

Aknow of any paintings, bad or good, that pr
theotherhand sees art as an ideal trigger of the
Rel ated is Schopenhaueréts (1819) enthusi asm

(symphonies and church mass). Elsewhere, music appears commonly in descriptions of the
sublime in musicology (see Chapter 5 Introduction). Likewise, architecespecially large

churched also appears as important sources of the sublime (see Introduction).

7.1.1.1.4. Peoplélison (in Hipple,1957), stressed that sublime feelings eaise from
human figures. More than two centuries | ater
experiences is based on similar grounds, that the experience of power in awe originates from
experiences with fellow human beings. Menninghaus et al5j2¥yjued that notable human
events (death, marriage) were in fact probably more powerful, and potentially more sublime,
than nature. The 20th century avgiatrde painter Barnett Newman also noted the viewpoint that
others can trigger sublime emotions. Wesked of how sublimity can be created in art, he
aptly replied,'It's no different, really, from meeting another person. One has a reaction to the
person physicalllny & o(nMaMA,t ,2uG)h.ors as Konelr

notion that othepeople can evoke sublime experiences.
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7.1.1.1.5. OthersSublimity, however, has also been associated with eclectic types of
objects. These include ruins (Simmel, 1958), scientific discoveries (Baillie, 1747/1967),
gardening (Hirschfeld, 1779; Mortense®98), urban/industrial landscapes (Tandt, 1998), loud
sounds (thunder, cannons; Blair, 1783/1965), spiritual encounters (Hegel, 1920; Perlovsky,
2012), and drug use (e.g., Drake, 2018).

The wide range of triggers is reflected in empirical studieaublirsity and sublimity
like experiences. Most common are again representations of nature, either via photographs
(Gordon, Stellar, Anderson, McNeil, Loew, & Keltner, 2017; Hur, Gerger, Leder, & Mcmanus,
2018;lIshizu & Zeki, 2014) or short video clipPiff, Dietze, Feinberg, Stancato, & Keltner,
20195. Visual artworks are also commirboth abstractEskine, Kacinik, & Prinz, 2015eidel
& Prinz, 2017) and figurativedrtlieb, Fischer, & Carbon, 20)® as well as sculpture (Era,
Candidi, & Aglioti, 2015), aritecture (Joye & Verpooten, 2018;0 n e ¢t al,i2007, prose/
poetry (Kuiken, Campbell, & Sopl 8k, 2012),
Grandjean, & Scherer, 2008).

7.1.1.2.What emotions or cognitive processes define sublime experiences?

7.1.1.2.1. FearA point of contention involves the presence of fear, terror, or senses of
danger (see Hur, Gerger, Leder, & McManus, 2018; Ishizu & Zeki, 2014). These were
specifically agued for by several authors (Addisd7,73/1718Burke, 1759/1958;
Schopenhaurer, 1819/1995) and were either suggested as a primary response, present
throughout an encounter and perhaps mixed with pleasure or some other cognitive/affective
component, or aan initial response which is then overcome or replaced by pleasure/security
(e.g., Dessoir, see Emery, 1973; Table 1). Supporting this notion, Eskine et al. (2012), who used
fearinducing movie clip primes before viewing paintings, found that fear rétharsimple
arousal increased subjective sublimity ratings (see also Ortlieb et al., 2016 febadedr
sublimity account). However, fear is downplayed by the likes of Kant (1790/1986) and Baillie
(1747/1967), who focus more on the positive side ofistilyl. Yet the relationship between
fear and sublimity is a complex one, with some evidence supporting the independent existence

of a fearful and a nefearful type of sublimity (e.g. Gordon et al., 2016).

7.1.1.2.2. Cognitive aspects: selivareness antransformation While the affective
elements of sublimity is often emphasised (Burke, 1759/1958), sublimity is also tied to the idea
of learning, insight (Longinus), or novelty
connection to cognitiverocesses of transformation. As suggested for aesthetic or everyday
contexts (Pelowski & Akiba, 2011), these typically involve a process of matching schema to
environment and finding the former somehow wanting, which in turn requires a revision or
adjustmat. This is mentioned, if only implicitly, by several authors (Dennis, 1693/1993; Kant,
1790/1986, Table 1), and explicitly by Keltner and Haidt (2003; see also Morley, 2010).

200

a



Sircello (1993) in fact suggest ednngthroughr ead o
sublime accounts, whereby experiences embody a cognitive failure, leading to reconsidering
limitations (see also Pelowski et al., 2017).

Others argue for the oppogitdying the sublime to situations whereby one loses
themselves so completdly an experience that they have no reflective awareness (Brennan,
1987; Emery, 1973; Mortensen, 1998; Shiotaetal., Z@7) i gni ng Jke(eln., a Afl o
Csikszentmihalyi, 1990) or harmonious/emotionally resonance (Pelowski et al., 2017)

experience.

7.1.1.3. Arethere different types of sublimity, oreven doesublimity existat all? It
is also possible that there are several distinct sublime types. Such viewpoint has had its support
from the early days, with Longinus, for tagace, suggesting nosle thanive types of the
sublime. While Kantdés (1790/1986) most famou
dynamic sublime, his lesser known earlier encounter with the sublime divides the sublime into
the three types ohobhe/ 6obétyibf yand/ awmbhghofic
list goes on.

I n terms of empirical wor ks, Gabltggton et al
report a threabased sublimity (e.g. storm, Second World War) and positive sublimity (Aurora
Borealis cloud formations, etc.). The researchers did suggest the possibility of evoking the two
varieties, however with participants tending to better recall a positive variety. Such an emotion
based division of sublimity was also suggested by Huretal. (2818 r e st i fhwelair 60 f
and fo¢edwd sublimity were consistently report

On the other hand, there may not be any pattern to be found (Forsey, 2007; Sircello,

1993). When individuals are asked about sublime experiencedistimgt thread uniting and/or

differentiating distinct sublime experience between individoayg not be found

7.1.2.Current Study

By asking participants to recall a sublime encounter and using a mix of quantitativdyassde
measures and qualita¢ivdescriptionsthe current studgiimed to provide first systematic

answers to the following questions: (1) Do individuals report having had a sublime encounter in
their lifetimes? Does this occur to everybody? (2) For those who reported having expeatenced
least one sublime episode, how did their most sublime encounter take place? What were the
triggers? (3) What are the psychological associates of the most sublime encounter these
individuals experienced? (4) Are there different sublimity types obsamwetg these sublime

experiences? These questionsarswered on thieasis of a large online survey.

7.2. Methodology
7.2.1. Participants
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The study had a sample of 402 participants (325 fervalg~= 21.6,SD= 5.9, 18 to 74 years),

reduced from an iriddl set of 422 (20 participants were excluded based on not meeting

minimum age requirements or other quality checks, see Results). Surveys were primarily

distributed within the Faculty of Psychology, University College London, and at the Faculty of

Psychobgy, University of Vienna, with most participants completing the survey for class credit.

Surveys were also made available to respondents through colleagues of the authors at other

universities in the US and Europe (Sexble44 for a breakdown of nationalities and other

population demographics). All participants provided informed consent. The study was approved

by the ethics committee of the University College London. The sample size was based on a

planned collection periodf sx months, with all individuals responding during that

periodincluded, and with the final sample judged to be large enoughdgoals of reliably

estimating thencidence of sublime experience and the planned correlational and latent analyses

(e.g., usg procedures with small samples for the planned methods; Nylund, Asparouhov, &

Muthén, 2007).

Table44. Demographic and background information of study participants (Study 10).

factor all participants (N = 402) "Yes Sublime" (r=
240)

sex Female = 324 ( 80.6%) Female = 192 ( 80.0%)

Age 21.6 (SD=5.9) 22.2 (SD = 6.6)

Nationality

Austria 19.70% 20.00%

UK 19.40% 20.80%

Germany 17.40% 16.30%

China 10.90% 8.30%

USA 3.70% 5.80%

Singapore 3.50% 2.90%

Romania, Malaysia, India, 3-1%

Spain, France, Italy, Korea

highest level education

High school degree or lower  41.80% 35.40%

undergraduate degree 52.00% 56.30%

postgraduate 6.20% 8.30%

studied art/art history No = 86.6% No =84.6%

studied aesthetics/philosophy No = 73.6% No = 70%

familiar with/studied theories  --- No = 89%

of sublime
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7.2.2. Procedure

The study was administered via the Qualtrics online survey platform (www.qualtrics.com).
Participants were given a login address and password and asked to visit the survey site within a
specified date range. Upon logging in, participants were presented &gt oktudy purposes,

ieAfi nvestigating individual 6s sublime experi e
of sublime based on that in th®xford English Dictionary bugxtended by the authot$This

was written to provide participants with some general idea of suldintepbservé

individuals had had such experiences. At the same time, this was carefully constructed so as to
be extremely broad and to minimize prompting towards any spegifés tgf responses or

underlying contexts, and in fact to leave open the possibility that individuals may have never
had sublime encounters (both were confirmed in the results below). The OEDeanasto give

a sens®f a sober and objective sourcing amdportantly, to avoid any direct connection to the
research team (thus avoiding issues with social influence). Participants were further tbiel that
researcherg/ere interested in both people who had experienced a sublime encounter as well as
those who hd not, and that the survey would be tailored to both groups with no time savings in
either case. Finally, participants were informed that, if they had ever had a sublime experience,
they were to recathe single most notabkublimeencounter in their ligsthat isalso not a
combination or composite of different events. They were asked to complete the survey in one

session (typically 3@5 minutes).

7.2.3. Materials: Survey Questions

Surveys were divided into multiple sglections, in the following orde

7.2.3.1. Sublimeexperience incidence and descriptiarFirst, participants were asked
whet her they had experienced a sublime feeli
fGener al sublime understandingd subsecti on,
number of questions about their experiencesehincluded{1) Free descriptiod First,
participants were given the opportunity to describe their encounter in their own words. This was
done to collect anecdotal responses without any priming from the followinglssdel
questions(2) Location, medigand agé Participants then described where they had

49 The working definition that was givéno parti ci pants was as foll ows:
defines sublime exper i enc e ovarghelmhgesnse obav@vasinass,t er s t |
grandeur, fear/terror, or other powerful emoti on.

(imaging sanding on a vista looking at the Grand Canyon), manmade wonders or scenery, works of art,
or other objects/experiences that are felt to 06e>
powerful than, or beyond the comprehension of, ourselves. Qottieehand, sublime reactions might
also involve quite intimate settings, small things, and personal objects that deliver a similar experience.
The nature of the sublime, and the reason for this feeling, it seems, may depend greatly on the person
havinghe experience. Thus, t he thissisanetaactuallytheOEDhi s sur v
definition It was devised by the authors to provide a broad and general idea of typical concepts of the
sublime without prompting participants necessarily towasdpaticular description.
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experienced the sublime (outdoors in nature, public space/city, etc.) and what type of stimulus
(nature, art, music, etc.) using both provided lists and free answer. They were also asked at what
age theyhad the experience and questions regarding any notable colors, smells, or sounds,
whether they had experienced the stimulus be{B)eExperience and tinde Participants also
answered questions assessing factors related to time (e.qg., length of thenegariethe
notable sublime portion; was the sublime experienced in one session or between repeat
encounters; as well as how often they had similar reactions, whether they had ever made a
special effort to try to revisit the stimulus, et¢4) Stimulus reaning and evaluatianWe then
asked participants to provide a short writte
mean?0 as a means of assessing their gener al
(see Pelowski, 2015). Participants alsported whether their reactions might have been
intended and whether they thought that their own history, expectations, or mood might have
been important.

(5) Felt emotion or other experiential factér&articipants then reported on their
affective and ognitive experience using a list of 72 terms. The collection of terms was again
based on the literature review and previous theoretical models on profound/aesthetic experience
(see Pelowski et al., 2017). The terms were accompaniegphy ® nt s cal was haviigh Wh i |
my experience, | felt [term]o; O = fAnot at a
both binarylopsahéd@d)snanf@d@ dérel ative magni tud
useful way of differentiating major emotional fart in aesthetic or media experiences
(Pelowski, 2015).

7.2.3.2.Background and personality Following the sublime encounter description, all
participants (including those who had answer
questions fobackground and other individual differences. This included questions assessing
general education, previous training in aesthetics and the arts, current involvement in aesthetic
related occupations and general art or aesthetic interest and attitudesr{fplalowski et al.,
2017; Leder, Gerger, Bssler, & Schabmann, 2012). Addition included wereimber of
personality constructs. However, due to space considerations, this aspect of the study was
deemed beyond the scope of the present paper. Ordetiohsegas standardized for all
participants; ordering of individual questions was randomized.

As a means ofresuring attention given to answers, seven guestions were repeated in

different points of the survey (see below).

7.3. Results
All data were angkzed for quality and tesetest reliability. Participants were removed who
showed significant differences in the repeated set of seven manipulation check questions (paired

t-test atp < .05).Participants with monotonous answering pattevese also elimated(i.e.,
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entire sections with the same number on the scales), or those who did not complete all survey
portions. This led to the removal of seven individuals. However, the manipulation check and a
general analysis of the written answer portions sugddbtt the remainder of individuals had
taken the survey quite seriously. Twelve individuals whose age was below 18 (age for consent)
were also omitted.

The demographics of the participant population, including the entire sample and only
those who dideport sublime experience, are reportedatle44. Overall, the participants
were | argely novices in regards to having st
philoophy/ aesthetics (6Nob6 = 73.6%), or other
of thesublime. Among even those who did report sublime experiences, 89% suggested that they
had never studied or were otherwise exposed to sublime theories. Ther®waeificant
differences in regards to the above factors and those who did or did not report feeling sublime.

7.3.1. Incidence: Have People ever had Sublime Experiences: How Often?

Beginning withthefirst main research question, overall, 59.7% (n = 240) of participants

reported having had at least one sublime experience, thus suggesting that such events are indeed
at least relatively common amotige participants. Among the individuals with sublime

encounters, about oraird (32.5%) reported that their sublime feeling had only happened once

in their lives. Whereas, 37.1% suggested that they had sublime experiences about once a year;

22.9% said once a month; only 5% said once a week and 2.5% regxptences once a day.

7.3.2. Experience Descriptions: Triggers and Contexts

The analysis next consideredh o s e i ndi vi dual s6 whho hhaavd nagn sswebrl
experiencesThis involves first the discussion of the more qualitative descriptioreof t

experiences and discussion of triggers. These are briefly discussed below with futldoreak

of answers provided in Tablesi2So me e x amp | e s oslwrittenhapsweysaathei ci p a

various questionare also provided

7.3.2.1. Duration,participant age, and general conditionsThe mean age of
participants at the time of their experiences was 1¥25.8; Median/Mode = 18.5/18). The
mean number of years in the past when the experience occurred wab 3.8.5;
Median/Mode = 1.5/1), again thi a range of zero to 51 years. A significant positive correlation
was found bet scareemage and theé age apvehichttreydreported having the
experiencer(= .74,p < .001, 95% CI = [.69.79]).

The total durationTable45) of the experiences, as perceived by the participants,
showed a wide rangefrom a few seconds to multiple days. The mode and median were 30 and
25 minutes, respectively. The portion of the experience during which individuals had actually

felt sublime, shaved a mode and median of 10 minutes (generally, abet03®of the entire
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experience). About half (55.4%) of respondents suggested that they immediately had a sublime

feeling upon encountering the stimulus; those who reported that the sublime feelisgruok

time to develop reported a mean time required of 28 minutes. The majority (66.4%) suggested

that their experience arose from their first meeting with the stimulus.

Table45. Sublime experience and time duration (Study 10).

How long did the Sublime portion of your experience last? (minute%)

Mean (SD) 109.2 (631.0)

Median/Mode 10/10

Min-Max .01- 7200
How long did the entire experience last? (minute3)

Mean(SD) 240.4 (1542.0)

Median/Mode 25/30

Min - Max .08-20160

Did you immediately have a sublime feeling after encountering the object/stimulus?

| immediately felt sublime 55.4% (n = 12¢
It took some time to develog 33% (74
| don'tknow 11.6% (26

If it took time, how long did the Sublime feeling take to develop? (minute%)

Mean (SD) 28.0 (43.7
Median/Mode 10/5
Min - Max .5-20C

Did your experience involve only one encounter, or did you leave and come back?

It ended as a single 62.1% (149
encounter
| left and came back at least 8.8% (21

once within that day/sessior

| became fascinated with the

object/setting for an o
extended period longer than 29.2% (70
one session

Have you ever made a specidtip or gone out of your way to revisit the stimulus?

No 67.5%
32t
Yes (78)
Note2l f respondent provided time range, the
mi nut es; ffa fewd coded as 6306 minutes.

mi dpoir

7.3.2.2What Triggers evoked the sublime?The specific triggers fathe experiences

are listed inTable46. These are divided into main categories based on classifications from two

independent raters. Looking to the table, it can immediately be seen that a range of trigger types

spanningmost of the possibilities in the literature revissfound

The majority (50.8%) of cases involved nature, led by interactions with land8capes

such as viewing from the top of a moungaiwhich composed about 40% of this group.

This

was followed by seascap and sky (e.g., cloud formations), and with a small number of

individuals mentioning animadsherd of wild horses; swimming with a pod of orcas. The
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second most noted trigger type (14.6%) was experiences with other @elsuhsntense one
to-one converd#ons and being in a crowd, such as at a festival. This was followed by human
made environments (12.9%) such as cityscapes or involving individual buildings. On the other
hand, art, design, or other visual media only represented 5.8% of cases. Lowecmuide

also found for music (8.3%) and other media (theater, books, poetry). One person mentioned
sports (scoring a goal), while several mentioned drug experiences. In keeping with the above
connection to natural or landscape/cityscape stimuli, the ma{68.8%) noted that the

encounter occurred outdoors. Also of note, although most triggers, across the types, tended to
match conceptions of powerful or overwhelming encoudteushing water, great views,
speakers, losing oneself in a cré@wthere were ats multiple examples suggesting infirdty

fireflies in the forest; contemplating the stars/univ@rsad triggers suggesting very intimate
aspectd tiny shrimp swimming in a pool; a quiet dinner for two; walking in the rain and

watching the lamplight reflecteuff the cobblestones of Paris.

Table46. Sublime experience specific triggering object/events (Study 10).

Nature A | ands ca meuntdind 8s.laBd¥cape (9); Fjords (5); view from mountain peak (4); volcano (3)

(50.8%) gorge/canyon (3); desert (2); Kin@anyon Australia; camping trip; Ayers rock; high view of rocks and
woods; paraglidingifting from ground; high Alpine road; View of hdlof Tuscany, Italy; driving through
Aceh, Indonesia; watching earthquake and landslide (Langtang, Nepal); plain of stones and barbed wi
Grand canyon; mountains with red/gold tré&g®to, Japan; Forrest, Hawaii; Horton Plains Natural Park; S
reflectedon glaciers; Horseshoe bend, Arizona; Nant Ffrancon Valley, Wales; leaves falling from trees;
mountainpink cloudcottages (Rheine, Germany); tréégde Park; Scottish Highlands; vast Danube
landscape
A s e al/ wa watarfall (3% Se&and ¢s (3); river (2); mountain lake (Traunsee); Loch Ness; Staffel
at sunrise; hundreds of islands in$t&ong Bay, Vietnam; Norwegian cruise; breathing salt air; sea and
orcas (Kaikoura, New Zealand); expanse of sea when driving (Koh Chang, @idiatta coast, sudden
feeling of universe; sea kayaking; diving with coral (Red Sea, Jordan); on Catamaran in Atlantic
(Newfoundland); Black Sea (Batumi, Georgia); Azenhas Do Mar (Sintra, Portugal); Philippines sea; Se
Sisters Cliff (Sussex); swimmirgose to shark; sunset in complete silence on boat; waves

A sky (sunget (H);%)nrise (4); clear starry sky (3); skydiving (2); laying in Navajo desert watchir
night sky; watching sky from train; rays of light through dense clouds; Falling snow in Alps; lightning st
starry sky (with marijuana); Mountains and skgltimg into one; Northern lights; talking philosophy and
looking at sky on mushrooms; Sitting on bench looking at trees and sky; sky from mountain; flying

A o't h e rherd of Wil§d)orses (Montana); Wisteria; memories from childhood, forest in autumn;
Fireflies in woods; insects in mountains; Insects and spiders; orcas; deer in forest; monotony while hik
barren environment at end of stay abroad; turtle and night sky (Pacuare, Costa Rica); tiny shrimp swin
around hand in rock pool; thinking ohiverse

Person conversation (3); talking to mother (3); being in crowd (2); with partner in home (2); watching fight (2);
(14.6%) talking to mentor; grandfather at cemetery; niece crawling; looking in mirror with partner; watching son
niecesurgery; passionate embrace; people praying around me; sad phone call; performing play; listeni
poem, singer (2), university lecture; sex; Love; ballroom; Leeds festival; woman saving an elderly won

selfrespect
Human- New York (3); Empire state building (2); London skyline (2); city buildings (2); church (2); Buddhist tem
made (2); Taj Mahal; St Paul's Cathedral; Parliament of Vienna from tram; Edinburgh castle; Forbidden City,
environment China; Paris lamplight and rain glistening pﬁv_ement; buildings from bus; parl'< and huge ca_stle; Chongt
(12.9%) Hongyadong; pagodas (Bagan, Myanmar); Vienna Hofburg castle; Machu Pichu ruins; Chichen ltza

(Mexico); top of St. Stephen's cathedral; La Sagrada Familia; view of civilization from planeclesed
radio studio; door

Visual art A painting, daingiinmmgseuma®; Jesuwsirawing in museum; art object in Japan;
(5.8%) Summertime 1948 by Jackson Pollock; paintings by Van Gogh; painting by Dali in Spain; Un Mundo b
AngelesSantos; making paintings in bedroom; artworks in church with candles
A sculpture, i David bylMiclelangaonins(alation by Pagrre Hyghe at Documenta 13;
Terracotta soldiers
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Music

(8.3%)
A personal | listeningetamiugic gn b€d®@g);:Cantonese pop song by An Yong; listening
song while walking on empty street; Song reminding of childhood/fairytales; Driving while listening to
Panama's Always; Music on TV; listening to music sitting under tree in park; Thdestloy youthe
Mighty Rio Grande
A publ i c | ichurch choirm(3); outddod cancert (2); Outdoor music festBuining Spear
(Reggae) and LSD; Maestranza Theatre, Selddaiel Barenboim concert; Palace of Auburn Hilsmi
Lovato; dancingn gym; concert hall

Other media Poem (2); PoeriThe waste land, T.S. Eliot; BodKegance of the hedgehog; Baebkider the volcano,

(5.4%) Malcolm Lowry; BookNo trifling with Love by Alfred de Musset; MoviBracula, thinking of person
crawling on wall;Youtube video; ballet at amphitheatliovdiv, Bulgaria; Play at London Theattiee
Tempest, Shakespeare; pldgrk setting; Play (readingdnesco's Exit the King

Other Drug experience (8) on LSD, alcohol and marijuana; Performing own mus&cpring a goal in a
(2.1%) tournament; bloody sheets being washed and the bloody water gushing from everywhere in a warzone

7.3.2.3.Notable aspects of triggers, experience meaningnswers to supporting
questions about the triggers and the experience are repoitelle®7. When asked whether
there were any aspects of the trigger that participamste particularly drawn to, 55.0%
answered 6yesb. However, there did not appea
Rather, people tended to either reiterate the elements mentioned in the triggdithgdistant
end of the fjordd or to specify detail® fbrushstrokes; detail of the artists handAll the city
lights. 0 On the other hand, when asked i f anyth
65. 0% said 6yesd. The subsequent expkdnati on
once again tended to provide a range of responses hitting many of the arguments in the literature
review, albeit with no clear consensus.

The most common answer (29.5%) highlighted the unique or (positratgynced)

amazing nature of the settidgél alesetan unusual settingo; Al sup
of the first castle | hSaveral (7el%)eaalso nieienadai n adde
generally positive feeling towardsthesetbn@i t was a beauti ful count

AThel ahpbpoom had an un [Sevéral eporsi{7.1%) atpmaddiessedbtieed . 0
aspect of existential safety or being in controlled or safe environhéntl assr oom mean
fairly controlled settingo; ~0AlAtthiesametime,o mf or t a
several others (5.8%) mentioned the importance of being in unfamiliar or unsafe surraundings

fA city I didn't knowtoowellt he f eeling of being somewhere |
anything t Sinlarly, i ladk of agseanment regard involvement of social aspects

or other peoplevas found 14.1% suggested the importance of being alone or in very intimate
settingd Al n t he middle of desert without any otlf?h
fact that it was underwaterand Il wa unabl e t o exchange my ;awe oI
3.8% also mentioned silend&hereas, 9.6% noted the importance of being in a social situation.

To consider whether there might be an underlying pattern relating the setting categories
and the triggr classes, a Glsiquare comparison was conducted. This did show significaiZce (
(55,N=152)=899%= .002; O6o0otheré6é trigger category a
omitted). However, this generally suggested that natleged triggers tended tedd to higher
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rates of noting the uniqueness or amazingness of the setting and of being alone. Aspects such as
being safe and/or threatened or with/without people showed no differences in their distribution;

all aspect categories also emerged in at leasexases for each type of trigger.

Table47. More about triggers: Sublime experience notable aspects, progression, and rt&ianing0).

Were there any aspect of the stimulus that you were particularly drawn @

No 45%(108)

Yes (note, generally reiterated trigger details) 55% (132)
Did anything about your setting play an important role?

No 35% (84)

Yes 65% (156)

A unique/amazing plac

A alone/intimate (14.

A social (9.6%, 15)

A positive prior rati

(7.1%, 11)

A controlled/safe env

A unfamiliar surround

A silence (3.8%, 6)

A freedom (2.6%, 4)

A juxtaposition of el

A basic description o

Aother: music (3); heat/brightness (3); drugs (1,

incense (1)
Would you describe your experience as largely harmonious and/or notable for a feeling «
ease, or as largely dissonant/difficult?

harmonious/feeling of ease 84.2% (202)
dissonant/difficult 15.8% (38)

What do you think the experience meant?
cognitive explanation, insight, personal

growth/change 42.5%
appreciation of feeling/experience 35.0%
don't know/no meaning 19.6%
spiritual, religious 2.9%

This generally wideange of triggering characteristics, and thus lack of one specific sublime
inducing pattern, could also be found in the explanation of the meaning or significance of the
experiences (Table 4). Meaning types (again coded by two indepiesubeers) tended to

involve either answers focusing on cognitive explanations, often involving insight, learning, or
change in conceptions (42.5%), or involving a general appreciation of the emotions or feelings
engendered (35.0%). About twenty percdmeople also explicitly stated that the experience

had no meaning or that they could not understand its significance; a small but notable 2.9%
explicitly mentioned a spiritual or religious significance. A-Sfuare comparison deaning

x Trigger Classesvas not significantX?(10, N=228)=1484%= . 138, o060t her & t I

category answers omitted). When participants were asked if the experience was largely
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harmonious and notable for a feeling of ease or largely dissonant and difficult, they

predominatly chose the former (84.2%).

7.3.2.4.0ther sense modalitiesAlthough almost all descriptions noted a primary
visual component (excluding those mentioning music), when asked about other sense modalities
(Table 5), most participants (53.6%) did suggkat sound played a role. Among these
individuals, the most often noted sounds were from nature (48.49shing water, wind; a few
mentions of animals. This was followed by background music (25.5%), voices or people talking
(14.5%), and then afewmentiood§ tr af fic or even onedbds own p
appeared to be a rather backgrounded and monotonous quality to thedsbunms psithurism,
choirs. Interestingly, although participants were asked specifically about sounds, 12.7%
specificallynoted silence or the overwhelming absence of sound.

Only 24.8% of individuals noted a smell as an important aspect. The majority of
answers (71.7%) again involved naturigesh air, water, dirt, plants. Among noature smells,
participants mentioned asgts of rooms, cleaning products; incense or burning candles (see also
Table48for notable colors and relative darkness/brightness, again with general lack of any

consensus in results).

Table48. Sublime experience notable smells, sounds, s¢&tudy 10).

Notable sound?
No 46.4% (111)
Yes 53.6% (128)
ANature (45.5%, n = 50):water (25); wind (16); animals (8); thunder
(1)
Amusic (25.5%, 28)
Apeople/voices (14.5%, 16)
A silence (12.7%, 14)
Aother: traffic (4); self (4); other (10)

Notable smell?
No 75.4% (181)

Yes 24.6% (59)
A Nat ur e (frésh air{2®); wakraea:(13); dirt (5);

forest/plants (5)

A candles/incense (8.3%, 5)

A o tphrson (2)paint, cleaningroducts, book, carpet, medicine,

perfume, stale, musk, airplane, sweetness.

What notable color did the object/setting have?
Acool (30.8%):green (20); blue (34); purple (2); bkgeeen (18)
A war m (red@7); Gange:(4); yellow/gold (17); reellow-
orange (11)
A white@910. 4 %)
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bkI(588%) (14)

grey/ si(lyer (4. 6 %)
brown(@)( 1. 7 %)

mul t i p l(warm{c800:.73! %)

To T T o

Was the experience dark or bright?

Very dark (G3) 17.5%(42)
Mid (4-6) 31.3% (75)
Very bright (#10) 51.3% (123)

7.3.2.5. Importance of prior thoughts, feelings, tie to selFinally, in describing
whether the participants thought anything about their own background or personalitygplayed
role in the creating the experiendable49), a range of answevgere given The majority
(57.9%) did agree. However, most mentioned basic aspects of their own proximity to the
trigger® figrowing up on the beach; Budilhist upbringingd or general personality aspegts
fieasily excited ;veryiemotional persoda. Few (1l ess than 10% of tho:t
above) mentioned a specific relationship with, interest in, or attitude about the triggers that
would suggest a stronger tie tetbel® e . glesire tdiprove my worth (on the hike). On c e
again, nearly twahirds of participants stated that the experience was itetlfnique to them
and probably commonly had by others. Over half (59.6%) of the participants also noted that
they hal not previously been doing or thinking anything particularly important that might have
l ed to the experience. Among those who did a
related to the activify such as hiking or being on vacation (thus, these na&rguantified
further).

Participants were also split between those who had been feeling specific moods or
emotions before their encounter that they thought contributed to the sublime experience (49.6%)
and those who had not (50.4%). Among those whwans ed O6yesd6 to notabl e
moods/emotions, once again, a rather even spread among generally positive (28.3%: happy, joy,
free, comfort/safety, love/affection, etc.) and negative emotions (37.2%: anxiety, fear, lonely,
sad)were fiybd or, for the remainer, between emotions suggesting generally high (15%:

attention, excitement, anticipation) or low arousal (16.8%: physical exhaustion, calm).
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Table49. Sublime experience and importance of personal background, expectations,quigrtshand
feelings(Study 10).

Did anything about your own history or personality have something to do with your reaction?
No 42.1% (101)
Yes 57.9% (139)

Had you been THINKING or DOING anything before your encounter that you
think played a role in your sublime experience?

59.6
No %
(143)
40.4
Yes (typically acts related to setting) %
(97)
Had you been FEELING anything (such as a particular emotion) before your
encounter that you think played a role in your sublime experience?
50.4
No %
(121)
49.6
Yes %
(119)
A Posi t i \happylog @); free4%): curiosity (4); comfort/safety (3); luc
(3); love/affection (3); sympathy; lust; open; relief; reverent; strong; proud;
satisfaction; gratitude; confident.
A Negat i vamxiety/Bervoud @k));:fear (7); loneliness (6); sad (5);
Depressed (2); stressed (2); emptiness; social discomfort; bored; disappoint
melancholy; grief; turmoil; lost; confusion.
AHigh arousal (15.0%): attention/excitement/anticigan (17).
A Low ar ou physical exeréon/8xpaustion (7); calm/relaxed (8); se
reflection/rumination (4).
Was your experience with that object/setting unique ocommonly had by others?
It was personally unique 37.1% (89)
It is acommon reaction 62.9% (151)

If the object/setting was human made, do you think it was intended to create such a response

No, response was not intended 22.9% (55)
Yes, my response was intended by the designer 22.1% (53)
Experience not baseth manmade objects/settings 55% (132)

7.3.3. Reported Emotions
We then turned to the list of emotions and the question of the subjective feeling or notable
affective/cognitive aspects of the experiences. Descriptive statistics for all esuzles are
provided inTable50. The 30 highest scoring emotions, with means and boxplots, as well as
other notable emotion terms, based on the literature reviewh@nen snFigure56.
Foll owing the above qualitative findings,

the sublimeodo itself, w esitive respgnaés ansenae otbeduty,e ct i o n
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absorption or fascination, happiness, joy, tranquility, catharsis, contentment, etc. These were
accompanied by terms dealing with a sense of power and gréndeer;, overwhelmed, being

moved, sense of powerful force, areaent/wondey as well as more cognitive terms such as
insight, novelty, enlightenment, and mindfuln&sand also by seldwareness. On the other

hand, generally negative terms (e.g., anger, shame, offended, disgust) tended to have the lowest
magnitudes acr@smost participants. Notably, this was also true for fear, anxiety, stress, and
confusion. Over half of participants claimed that they did not feel fear at all. Whereas, over 90%
mentioned awe, being moved, amazement, thrills; ar8b88 of all respondentsentioned

some novelty, insight, or transformation.
30 highest emotions Other notable
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S

Not
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being moved

powerful force
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—
= {
-
—
surprise  |—/
{
fear e A—

chills
impotence

anxiety -

sublime

beauty (sense of)
splendor
brilliance
profundity
wonder
tranquility
spiritual
confusion

contentment
grandeur

pleasure
euphoria
excitement
self-awareness

happiness
niceness (sense of)

absorption
overwhelmed
mindfulness
enlightenment
catharsis/relief

brightness/illumination

Figure56. Boxplots of Most Noted Emotions in Reports of Sublime Experiences, as well as Other
Theoretically Key Termg§Study 10).

Table50. Emotion tems with centrality metrics (witfactor structure{Study 10).

ltem Mean (SD) Community  Hybrid
Centrality
Sense of Beauty 7.36 (2.45) 1 .94
Sense of the Sublime 7.58 (1.89) 1 .89
Feeling of Sensuality 4.75 (2.89) 1 .87
Amusement 4.79 (2.76) 1 .87
Feeling of Mindfulness 6.22 (2.62) 1 .83
Sense of Prettiness 5.41 (2.91) 1 a7
Grandeur 6.45 (2.67) 1 a7
Joy 6.93 (2.54) 1 74
Sense of Niceness 6.09 (2.62) 1 74
Happiness 7.18 (2.47) 1 .68
At Ease 5.65 (2.75) 1 .62
Amazement/Wonder 6.63(2.65) 1 .60
Vigor 5.41 (2.71) 1 .58
Splendor 6.83 (2.55) 1 .56
Awe 7.15 (2.59) 1 54
Intense Absorption/Fascination 7.35(2.26) 1 .54
Pride 4.58 (2.88) 1 48
Softness 4.92 (2.78) 1 46
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Novelty 5.62 (2.65) 1 45
Tranquility 6.52 (2.73) 1 A4
Excitement 6.20 (2.64) 1 43
Contentment 6.73 (2.58) 1 43
Smoothness 5.42 (2.74) 1 27
Brilliance 6.80 (2.53) 1 .25
Pleasure 6.51 (2.54) 1 .23
Feeling of Thrill 5.45 (2.89) 1 21
Feeling of Being Moved 6.85 (2.45) 1 .19
Euphoria 6.42 (2.74) 1 .06
Feeling of Profundity 6.75 (2.45) 2 91
Slow Dawning of Realization 4.87 (2.90) 2 .90
Sudden Insight/Like Turning on a Light 5.26 (2.87) 2 .90
Enlightenment 6.00 (2.82) 2 q7
Sense of Catharsis/Relief 5.58 (2.88) 2 .58
Feeling of Transformation 5.04 (2.74) 2 .51
Epiphany 4.79 (2.82) 2 48
Spiritual 5.81 (2.88) 2 .33
Need to Examine My Motives 3.57 (2.67) 2 31
Insight 5.81 (2.79) 2 .25
Feeling of Changing My Mind 4,22 (2.78) 2 .19
Nostalgia 4.09 (2.93) 2 .16
Dreamy 5.89 (2.88) 2 .13
Senseof Light, Brightness, or Illumination 5.67 (2.90) 2 A1
Surprise 494 (2.71) 3 .83
Powerful Force 6.97 (2.36) 3 .65
Bemused 2.89 (2.32) 3 .61
Tension 4.15 (2.89) 3 .58
Confusion 2.75 (2.37) 3 49
Need to Leave/Escape 2.35(2.48) 3 43
Overwhelmed 7.15 (2.25) 3 .39
Stress 2.26 (2.18) 3 .32
Shock 3.27 (2.70) 3 .28
Anxiety 2.55 (2.40) 3 14
Chills 4.76 (3.00) 3 A1
Fear 2.65 (2.50) 3 .06
Anger 1.63 (1.67) 4 .86
Offended 1.45 (1.41) 4 .85
Guilt 1.58 (1.33) 4 .67
Grief 2.12(2.05) 4 .64
Disgust 1.44 (1.51) 4 .53
Like Crying 4.54 (3.08) 4 .52
Emptiness 2.87 (2.46) 4 49
Sadness 2.80 (2.56) 4 .34
Personal Impotence 3.66 (2.78) 4 .33
Sense of Being Watched 2.35(2.28) 4 31
Shame 1.54 (1.51) 4 21
Embarrassment 1.79(1.48) 4 .10
SelfAwareness 6.13 (2.46) 5 .96
Loss of Awareness of my surroundings 4.35 (2.92) 5 T3
Awareness of My Body/Actions 5.39 (2.72) 5 27
Like Laughing 3.68 (2.72) 6 .78
Needing to Clap or Yell 3.48 (2.88) 6 71

Note.Bold itemsdesignate core items for use in latent class analysis. Centrality scores are absolute
values; they do not imply directionality of correlatidilegative partial correlation to other items in the
community.
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7.34. Network analysis of emotion and varietiesf sublime experiences
In order to reduce the number of emotion terms and, more importantly, to assess their
underlying relationships and whether or not one or more varieties of expartendede

detecteda network modelvasfollowed by latent class alysis.

7.3.3.1. Network constructionThe Triangulated Maximally Filtered GrapfTMFG;
see Massara, Di Matteo, & Aste, 201s usedo construct the networks. The TMFG
algorithm begins by connecting the four terms that have the highest sum-ofdero
correlations with all other terms. Then, the algorithm connects the next term with the largest
sum of zereorder correlations to threedes already included in the network. The algorithm
continues adding new terms until all terms have been added to the network. Thus, the TMFG
builds the network so that Ali kedo terms are
TMFG has been an effédve method for producing stable network measures (Christensen,
Kenett, Aste, Silvia, & Kwapil, 2018) and for identifying the dimensional structure of constructs
(Christensen, Cotter, & Silvia, 2018). The TMFG method was applied videtveorkToolbox
padkage (Christensen, 2018) (R Core Team, 2018).

7.3.3.2. Community identification (Bootstrap Exploratory Graph Analysis) and
core items.To evaluate the dimensions of the emotion termsBtwstrap Exploratory Graph
Analysis(bootEGA; Christensen &olino, 2019was appliedusing theEGAnetpackage
(Golino & Christensen, 2019) in R. This method builds on a recently developed network
dimension reduction approach calEgploratory Graph Analysi€EGA; Golino & Demetriou,
2017; Golino & Epskamp, 201 7EGA first uses a network construction method (e.g., TMFG)
to create a network model. Then, a community detection algorithm is applied, which identifies
the Acommunitieso or di mensions in the netwo
walktrap communitydetection algorithm (Pons & Latapy, 2006) is applied viddhaph
package (Csardi & Nepusz, 2006) in R. The wa
certain number of random Astepso from one no
community boundaes are formed. The item content and number of communities are
deterministic without any direction or specification from the researcher. In addition, a series of
simulation studies has demonstrated that EGA is as accurate or more accurate than more
traditional methods of dimension reduction (Golino & Demetriou, 2017; Golino & Epskamp,
2017; Golino et al., 2018).

bootEGA further applies bootstrap with replacement (Efron, 1979), conducting EGA on
each bootstrapped sample. The bootstrap EGA networks formpdisg distribution of
net wor ks, whi ch all ows the researcher to exa

but also provides a median (i.e., the median value of each correlation between the terms in the
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network) network structure, which offers @ra generalizable final network structure (see
Christensen & Golino, 2019). Notably, EGA and bootEGA are exploratory; however,
confirmatory techniques can be applied to estimate how well the data fits this structure (e.g.,
Kan, van der Maas, & Levine, 2019

To identify core emotion items representing each community, the hybrid centrality
measuravas appliedPozzi, Di Matteo, & Aste, 2013), which quantifies the overall
Afcentral nesso of each terms in the toret work b
other terms. Thus, terms that tend to have many connections within their own community but
also between communities or are most central in the network can be interpreted as representing
the terms that best reflect each latent dimension and thallavetwork. The top 20% of hybrid
centrality values in each community were designated as core terms (Christensen, Kenett, et al.,
2018). These then can be used in the following class analysis to assess how individual
participants tend to show patternsaowers across the core terms and thus their represented

emotion communities.

7.3.3.3.Results: network model and communities.The final network is shown in
Figure57. The connections between terms (red or green lines) indicate-arderccorrelation
surviving the TMFG algorithm. Red lines indicate negative relations, and green lines indicate
positive. Thckness of lines indicates the strength of correlations. Relative distance between
items also suggests the strength of their connection as a function of the entire network (i.e.,
items far apart would have a low correlation). The relative closeness tdraméo all other
terms thus also signifies its relative predictive power in positing specific answers to the other
emotions within the network.

The network identified six emotion communities and 13 core itemsTgde 50 for
full list). These included: (1) a community of 28 items that represented generally positive
emotions and appraisals with five gqQre items
flamusement, 0 fimindfulness, 0 as wel | as nNnsubl
core) items such as awe, wonder, and tranquility; (2) 14 items that represented insight or
transformative ternd enlightenment, transformation, epiphany, @twith the core items of
Aprofundityo and fia sense of realizationo; (
tensio® confusion, tension, stress, shock, anxdetyi t h core i tems of fAsur
Apower ful forcedo. This «aantermifearthgwewedwithothisi ncl ud
term having the lowest hybrid centrality score suggesting a low connectivity to this or to any

other community (se€able50); (4) 12 items represented more classically negative emdtions

guilt, disgust, sadness, éicwi t h core items of fAangero and #;
by the cor-awatemesestofnasl 'well as awareness of
items which described gener al felt arousal , Wi

accompanied by the narore term needing to clap or yell. This class might also be related to the
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unique feeling of needing to respond bodily to an overwhelming stindliis also feeling a
need to remain reserved or to control oneds

in social situations; see also Pelowski & Akiba, 2011).

7.35. Varieties of Sublime Experience? Latent Class Estimation.

The 13 core emotion items were then tested in, dnwe-, three, and fourclass solutions (see
Swanson, Lindenberg, Bauer, & Croshy, 2012; Silvia, Kaufman, & Pretz, 2009). To compare
results, specific fit i ndi c endthebadustedBadsian ke 6 s
information criterion, BIC; following Swanson, Lindenberg, Bauer, & Crosby, 2842)
emphasiseds well as inferential testisat aremore robust in smaller samples (bootstrapped
likelihood ratio test; Nylund, Asparouhov, & Muth, 2007)Also calculated wasntropy, an

index of classification qualityFit indices for models can beund in Table 51Two-, three,

and fourclass solutions were all found to be better than a single class. The initial use of fit
indices favored théour-class solution. However, further investigation revealed this solution
contained two sets of parallel profiles (relative patterns of responses) at relatively lower and
higher intensity levels. Thus, this was discarded (following Silvia, Kaufman, &,R2@09) in
favor of two classes. A likelihood ratio test also suggested that thel#s® solution was a

better fit than the threelassp = .17.

Table51. Statistical fit indices for twg three, and fourclass solutiongStudy 10).

Class Solution

Fit Index
Two-Class Solution ThreeClass Solution FourClass Solution
AIC 8,392.03 8,191.04 8,018.33
BIC 8,531.26 8,379.00 8,255.02
Adjusted BIC 8,404.47 8,207.83 8,039.47
Entropy 1.00 .97 .97

Note.Lower AIC, BIC, and adjusted BIC values indicate better fit, as do entropy values above .90.
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Figure57. Network Model of partial correlations between emotions in reports of sublime experiencesasmaith emotion communities and core items for latent class analysis of
Sublime typegStudy 10)

Note.Red or green lines indicate a partial correlation surviving the regularization procedure. Red lines indicate negatisegedatidines indicate pibive relation. Line
thickness indicates strength of correlations. Emotion communities and core items bBsedstiap Exploratory Graph AnalysfBootEGA) with hybrid centrality measures. Top
20% of nodes in each community designated as core items
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