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Recent research in the psychology and cognitiveaseience of art demonstrates that artworks careser
as limiting cases in the study of a broad rangeoghitive phenomena and as a result can contrtbute
debates in the philosophy of mind and cognitiversce about the nature of mental states. Cognitive
science is concerned with the way organisms acqucegnize, use, and manipulate information.
Cognition can, in this context, be understood imteof representational structures that encode
information about the environment and computatigmatesses that interpret and transform those
structures. Artworks are, by virtue of the pradtimecessities of working in a medium, abstract and
degraded stimuli intentionally designed to triggaedinary perceptual, affective, and cognitive resas
(e.g. realistic paintings are 2-D representatidrD scenes and objects). Questions about the
production, understanding, and appreciation oagetin part questions about the way viewers, sp@sta
listeners, and readers acquire, represent, ansforaminformation from these stimuli in order to
recognize, categorize, and evaluate their contenhis regard, one can approach the understardiag
as an engineering problem. For instance, how d@asnding convey its content? What componentssof it
formal structure are critical to its performinggtiunction? How does an artist determine what these
components are? What do the answers to these auestiach researchers about the structure of the
visual system, the nature of object recognitiortherprocesses underlying our affective resportses t
natural stimuli? What, if anything does the ansteahese last questions tell us about the structure
cognition or the nature of mental representatioisgudsions of this range of issues germane to a
computational theory of mind draw equally on warlphilosophy, psychology, computer science,
neuroscience, anthropology, behavioral ecology,anhtistory.

The rapprochement between cognitive science, giplog of mind, and art is a two way street. Research
in cognitive science can contribute to our undeditag of the way viewers, spectators, listenerd, an
readers engage with artworks. These studies camrincontribute data to help clarify difficult moepts
and adjudicate between competing theories in phyllog of art and philosophy of mind. This research
model is not reductive in the sense the term igardy used in the philosophy. Rather it is exgltomy.

It is an attempt to use research from one scierdifimain to resolve competing assumptions in amothe

Consider the following example. Theories of namatinderstanding in the philosophy of art can be
loosely divided into two typegarticipant accountgargue that our understanding of characters and
narrative events is grounded in a form of firstgoer perspective taking, or simulation, through Wwhie
imaginatively project ourselves into depicted esenlbserver accountargue to the contrary that our
experience of characters and narrative events olosely resembles a third-person perspective. The
structure of this debate mirrors debates in phpbgaof mind and cognitive science betwe&mulation
TheoryandTheory-Theoryaccounts of the nature of interpretation and oatenstanding of other minds.
Recent research in cognitive science suggests asteadjudicate these debates. The apparent clistan
between an individual and a target changes wheam Bbe anticipates performing an action. Furtheemor
the magnitude of that change is correlated with th§iculty and energetic cost, e.g. distanceskloo
longer when one wears a backpack than when one'tloése hypothesized that if participant accounts
were correct then these effects should generalipgcture perception. We tested this hypothesis by
asking participants to make line drawing copiepiofures that depicted actions in two differentrgeéc
cost conditions. We controlled for the energetists of the depicted action by varying the stoat the
told about the depicted event (e.g. “Andrew Wyettsistina’s Worlddepicts a healthy woman lying in
a field” or “Andrew Wyeth’sChristina’s Worlddepicts a disabled woman crawling home”). We pmtedi
that if participants adopted the perspectives afatters in the pictures, they would draw depicted
distances as longer under more energetically cogtlypretations of depicted events. This is what w
found. This result can contribute to debates im@og science about embodied cognition, in phifggo
of mind about the role of mental simulation in oaderstanding of other minds, and in philosophgrof
about narrative understanding and our engageméimicivaracters.
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Current Research (2009)

1. Effects of interpretation of energetic & emotioml costs in picture perception

Dennis Proffitt and his colleagues have demongltriitat changes in the energetic (task difficultgl an
physiological state) and emotional (fear and agxiebsts of an action to an individual can moduthte
spatial metric of perception (Proffitt 2006). Hillppear steeper and distances longer when onearingyea
heavy backpack than when one is not. Interestitigdge effects are limited to energetic costs aasatiwith
an action the participant intends to perform thdwese For instance, walking on a treadmill influesc¢he
apparent distance to a target if participants gate walking to it. However, if they view the sataeget
with the intention tossing a beanbag to it, thened effect on apparent distance. Proffitt anccblleagues
argue that these types of “misperception” are éiselt of action specific motor simulations and timT as
cognitive shortcuts which help perceivers tacidlate opportunities and costs in action planning.have
developed a series of experiments to test wheltteseteffects generalize to picture perception.

a. Theories of narrative understanding can be éividto two types: iperson participant and®erson
observer accounts. Participant accounts argueviaabme to comprehend narrative fictions (e.grdite
texts, drama, film, and some paintings) by imaguedy projecting ourselves into the event depiced
adopting the characters’ perspectives from aiesson point of view. Observer accounts arguedbat
experience of narratives more closely resembleasoffer side-participant, of%3person observer of the
depicted event. Proffitt's studies suggest thataiticipant accounts are sound then one shouddsfimilar
effects across changes in the interpretation afgetie and emotional costs of events depicted in
representational paintings. We asked college staderiamiliar with key biographical facts about Stina
Olsen were asked to make line drawing sketchdseopainting before and after learning that she was
crippled and could not walk. Consistent with ouggictions participants significantly expanded the
landscape in their second drawings.

b. Freeman, Evans, & Willats (1988) reported ttaatipipants who lack drawing skill copy the horiZore
(and non-tilting “obliques”) in artificial one-paii perspective drawings as two oblique projectsloping
down from the vanishing point (see Willats, 19938-B). We (Freeman & Seeley) hypothesized that this
perspectival distortion occurs because participanigsakenly interpret the one-point perspectivddpict a
slope (a distortion due to energetic costs). Hpeits were divided into two groups and copiedsémme 1-
point perspective drawing of a street scene. Gfowas told that the scene depicted a familiar steegd
street. Group 2 was told that it depicted a famit&el street. Consistent with our predictionsspectival
distortions were greater for Group 1 than Group@uvever, we also observed perspectival distortiores
control group that drew upside down copies of #rgdt image. One cannot engage with an upside down
environment. Therefore, our results were inconghisi

c. Electromyography (EMG) can be used to measusziawaction potentials (MAP) in muscle groups
associated with the performance of particular asti®revious studies have also demonstrated erdhance
motor evoked potentials associated with motor grenand preparation, i.e. when participants anitg@n
action but do not perform it, and with motor siniida, i.e. when participants imagine performingaation
or even simply observe others performing an adfi@uliga et al, 1995; Umilta et al, 2001; Decety &
Grezes, 2006; see also Freyd 1983). If participsimsilate, or imagine themselves performing, the
depicted action in Christina’s world one would,réfere, expect to find increases in MAPs for muscle
groups associated with crawling while viewing tlanting. We are currently conducting surface EMG
studies to investigate this hypothesis. These esudill employ a range of stimuli including Wyeth'’s
painting, photographs of irreversible actions (lre}983), and transpositional apparent motion displ
exhibiting biomechanically possible and imposs#exté&ons (Shiffrar & Pinto, 2002). Although the risu
of an initial pilot were inconclusive, we did fittightened MAPSs in the forearms of several pauicip
while they viewedChristina’s Worldand photographs of people throwing darts.

d. Results from EMG studies of motor imagery amoisistent. An equal number of studies report MAPs
associated with imagined actions as do not. Howgwerious studies consistently report MAPs assedia
with watching con-specifics manipulate objects withir hands (Fadiga et al 1995). In order to eatalu
whether the results of our earlier study were duygroblems of measurement as opposed to failure of
effect, we recorded MAPSs for forearm muscles asgediwith piano playing (dominaektensor digitorum
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communisandextensor carpi ulnarig non-dominanextensor carpi ulnarisin advanced piano players
and non-piano players while they watched and lesieto video of hands playing familiar pieces ofsleal
music. Extensor digitorum communis is associatet lifting and extending the fingers as in playing
melody lines. Extensor carpi ulnaris is associatitl the action of spreading fingers apart as athéng to
make a chord.

Participants were recruited from advanced piaassgs and the general F&M population and divided
into three groups: studentsiano 282, Master Class in Piarat F&M, expert piano players not registered
in Piano 282, and non-piano players, A volunteemfPiano 282 was recruited to make video. The
volunteer played short excerpts from familiar stmdd and her own repertoire from the class. Weighesti
that we would find correlations between MAPs, matkitl and familiarity across these three groups.
Preliminary analysis of the data supports this jotimgh.

e. Jessica Witt has proposed that the effectseretic costs on the spatial metric of perceptientlae
product of tacit motor planning (Witt et al 2008)e hypothesize that, if motor simulation is thetcolting
mechanism, and then variations in motor skill st@lso affect apparent egocentric distance. We are
currently conducting an experiment to test thisdiipsis using scissors to control for motor skill.
Participants use perceptual matching measureserhdhassessments to make distance judgments about
target in three conditions: a) after reaching wittssors to make a small precision cut with themishant

and non-dominant hands, b) while anticipating rearhith scissors to make a small precision cuhwit
their dominant and non-dominant hands with thesscgsbeside them on the table, and c) while imagini
reaching with scissors to make a small precisiamitin their dominant and non-dominant hands (sétt W
et al forthcoming, our experiment uses a modifiedsion of the Witt's procedures).

This research has the potential to contribute iszusgsions in the philosophy of mind about embodied
cognition and the role mental simulation playsim cognitive economy; discussions in the philosophy
mind and cognitive science about the role playedhbyyor neurons in interpretation and percepticehates
between embodied and representational theoriesroéption and cognition; our general understandfrtpe
role played by motor planning in attention, pera@aptand action planning; and to discussions ofaiem,
narrative understanding, and imagination in phitdbscal aesthetics.

2. Diagnostic recognition model for our engagementith art :

Recent research in object recognition (Schyns, 1 988ttentional blindness (Kovisto & Revinus, 2p0and
the cognitive neuroscience of dance (Calvo-Merinal,£2005) has demonstrated that how one catexgoaz
stimulus influences how one perceives it. Researtie cognitive neuroscience of attention suggests
mechanism to explain these effects (see Kastnéd)2&ndogenous shifts of attention modulate sgnsor
processing in the visual cortex as early as LGNs &ttentional mechanism both enhances sensory
processing for target locations, image featuregotd and/or object parts and inhibits the peroapif local
distracters. This model for selective attentiongasgs that inattentional blindness is the rule tinet
exception, in ordinary perception (Chun & Maroifp2). This suggest that art historically educatesvers,
viewers who understand the conventions for catemuyiartworks relative to the formal vocabularies a
styles of individual artists, artistic movementsdéor art historical epochs, literally see diffaramrks than
art historically naive viewers. This, in turn, segts that in normal contexts art historically naiewvers fail
to perceive critical formal cues that encode, erdsgnosticfor, the meaning of a work. Aaron Kozbelt and |
have proposed a schematic model to explain thgsereknowledge effects in the perception and
interpretation of artworks (Seeley & Kozbelt, 200B)milarities between visual processing & auditory
processing and the link between perception & actimygest that this model can be generalized tomaunsl
dance (Zatorre, Evans, & Meyer, 1994; Montero, 2Q087).

Our model has the potential to contribute to: regea the philosophy of mind and cognitive sciencethe
nature of perception and the modularity of cogeifprocesses; research in psychology & cognitive
neuroscience on selective attention; researchgnittee psychology on the inter-relationship betwebject
identification and object recognition (see Schyrg98); debates between aesthetic and contexttlaisties
of art in philosophical aesthetics; and discussaiithe role of artists’ intentions in our engagainith
works of visual art (see Rollins, 2004).
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3. Artists’ and non-artists’ eye movements in out ofocus picture recognition:

Aaron Kozbelt and | have developed a model to expldferences in performance between artists amd n
artists in visual analysis and form recognitiore(€®ohen, 2005; Kozbelt 2001). Kozbelt and | hypside
that as artists develop technical proficiency medium, they develop a novel class of object kndgde
(Kozbelt & Seeley, 2007; Seeley & Kozbelt, forthdog). This knowledge defines artworks in different
visual media relative to sets of stimulus featw@&icient for accurate depiction and the markseseary to
reproduce them. We argue that this knowledge isdgttin two ways: 1) as spatial schemata that septe
these sets of stimulus features, and 2) as maaosgbr rendering them in an artistic medium. Astdrians
and perceptual psychologists have argued thatdreeptual cues necessary to support depictionmadium
are the same cues necessary for object identdizaecent research in cognitive neuroscience dsirades
that spatial schemata and motor plans functiohagtounds for complementary attentional strategtdsh
modulate sensory processing in the early visudegoWe hypothesize as a result that artists’ tgiditi
selectively attend to image features for succesbhwing is one mechanism that explains their eoé@n
performance in visual analysis and form recognition

We are currently running an eye tracking studyegt bur model. The purpose of the study is to ealu
whether individuals with expert drawing skills emypldifferent attentional strategies than naive \@esv
when asked to identify subject depicted in blupadtographs. Interestingly, baseball & softballypls
performed as well as artists in our pilot studyis@pring we will conduct a separate eyetrackingyto test
whether there is a correlation between battingayeand performance in basic visual analysis tsés
whether baseball/softball players employ differatténtional strategies than naive viewers in thered
photograph task.

This study has the potential to contribute to disans of the nature of perception and embodieditiog in
philosophy mind and cognitive science as well aswlisions in cognitive science about the role oharg,
attention, and motor skill in perception.

4. Brain mechanisms supporting the understanding adiction sentences:

| am collaborating with Michael Anderson and Tortye@ero in the Psychology Department on a MEG
study of the time course for the involvement ofrpogor cortex in language comprehension. This
research is being conducted in collaboration wighQognitive Neuroscience of Language Laboratory,
University of MarylandThe study expands upon a model developed by Aenberg (Glenberg &
Kaschak, 2002) It is designed to evaluate theabtacit motor planning in understanding the megsin
of action sentences.

This study has the potential to contribute to dsstans of embodied cognition in philosophy mind and
cognitive science. It also has the potential taoute to debates between participant and observer
accounts of narrative understanding in philosoptaeathetics. Our hypothesis about the role of moto
planning in semantic comprehension supports thimdleat motor simulation contributes to the
understanding of narrative texts. It would alsogas that the effects of energetic/emotional costs
generalize to fictional texts.
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