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Abstract

The notion that art, like science, contributes to scholarly discourse remains a
contentiougssue in academic debate. However an increased interest in the visual

image within intellectual inquiry and a shift in the skaty position concerning the

image as a valid form of inquiry has provided an avenue in which to argue that art is

a legitimate form of knowledge. This argument is premised on the notion that images

are significant to both artistic and scientific disceuirs that both disciplines have

long utilised the image as a means to construct meaning and communicate concepts.
Consequently the key insights derived fr
understood through a framework of visual rhetoric.

This studythrough a constructivist grounded theapproachpresents a substantive
theory of the visual image in academic discourse and in doing so advances the
understanding that art is an authoritative way of knowing. In this way this study
identifies the imagewhich is the product of an imageaking process, as knowledge
artefact whereby knowledge exists through a plurality of practices involving both
verbal and visual forms of representation. For this study the imadger is
considered significant to the prardion, representation and dissemination of
knowledge. This is because as rhetor the inrmagker, whether artisan or artist,

utilises the image to bring forth new findings and thus new knowledge.
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Chapter 1Introduction

Chapter 1: Introduction

1.1: The Focus of the Study

This thesis examines the portrayal of the visual images within scholarly inquiry, and
in doing so advances the notion thdt Bke science, as an authoritative way of
knowing is significant to thevider knowledgeeconomy. The increased attention

paid to the visual in academic discourse is reflective of a growing shift in the
scholarly position regarding the value of the image valid area of inquiry. This
attention is both timely and significant because scholars are beginning to challenge
long established ideas concerning the role of the visual in academic reasaxeti

as traditional concepts of knowledge itself. Suchtemplation is particularly
discernible in the visual cultures of science, whereby a rise in interest in the visual
has resulted iare-evaluation of the relationship between art and science and a

reconsideration of the role of the image in academicraeg.

The notion of the visual image as a form of epistemology is a contested concept in
academic debate. This is because traditionally linguistic modes of epistemology have
prevailed. However for scholars the image is increasingly perceived as a legitimat
form of knowledge. Sunil Mangharior example suggests that the world is not just
known through the written word but is also known through visual images that have
the capacity to reflect as well astablish ways of knowing.For Manghania

challengeo the established dominance of the verbal is not a strategy to disregard the
word; rather it is an attempt to examine how we understand things differently
through our engagement with the visifalhe consideration that there are different
ways of undeisnding and creating knowledge is the central concept of this thesis.
These differences concern the distinct modes of representation in addition to the
epistemological status applied to particular disciplines. Science and scientific

thinking, forexampleh ol d a privil eged position in W

ls. Manghani, 61l mage Theorybo, in M. Kelly (ed.), Encycl opedi a
pp.422426
2S.Manghanj Image Studies: Theory and Practié®utledge, New York, 2013, p.xxii
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claim to knowledge continues to attract scepticism within critical d€bgtis is
despite the notionthattlke t s i n Western society Ohave |
disciplines of knowledgand practice since the fifteenth century, and for many

centuries have demonstrated their capacities to advance our knowledge and
understanding t hr ou gYForthisthass thevisuahihagalis s c o v e |
not only a site of commonality between and science, but the image also serves as

an avenue to demonstrate that one can know through art as well as through science.

It is within this context that this study will argue that art, like science, contributes to
the knowledge debate. This argumemnsmised on the concept that both areas of
inquiry communicate concepts visually, in that artists and scientists employ images
as a means by which to construct argument and create meaning. Accoitiesgy
separate forms of inquiry are linked through #rt of rhetoric. Rhetoric is described

by Mark Backman as a dynamic art that focuses on the strategic nature of
communication® Backman also points out that this ancient art is enjoying renewed
popularity in Western cultur®The notion that rhetoric e common thread that

runs through disciplines was understood in antiquity. Roman edudatoesample

did not consider rhetoric as a discipline unto itself, rather rhetoric was an essential
element in all areas of educatidMore recent thinkers sb recognise the

significance of this ubiquitous nature of rhetoftor instanceRichard McKeon
characterised rhetoric as a universal an
gi ves struct ur e®Thegpervasivéness of dhétagitsoiinpolvésithe s 6 .
notion of knowledge itself. This is a significant issue for this study because as
Heather Graves argues, rhetoric assists in the presentation of new insights as well as

% Angela Vettese and Henk Borgdorff argue that art research is not as highly valued within traditional intellectual circles.
Vettese, inArt as a Thinking Process: Visual Forms of Knedge Production points to the deeply entrenched gap between

the academies and the universities; 6it seemshomsfadkehough Vvi su:
rather tharhomo sapiensaccording to the tacit premise ofatdiance bet ween making and thinkingé.
Writing in theConflict of the FacilitieBor gdor f f reveal s that in some institutions
academic world, Odartistic research Bslereoserefardceodofheté. ap. b

“R. Stewart, O6Practice vs PraBased CR&BE a/n.6MNG.2n2P01Mweed gagey f or Pr a
available fromhttp://www.textjournakcom.au/octO1/stewart.htrfaccessed 09/05/2012) web page

M. Backman, Ol ntroduction: Ri char d Mc KeRhetoria Bsdaysirhirvenffor nai ssanc
and DiscoveryOx Bow Press, Woodbridge, 1987, p.vii

M. Backman,i oml:ntRiocdcdwma d McKeon and t he ,Rbeaci Essays intneentionf Rhet or i
and DiscoveryOx Bow Press, Woodbridge, 1987, p.vii

M. Bourelle, o6Lessons from Quintilian: Writrisn@uyedtséih Rhet ori c
Teaching and Learng Vol.1, No.2, 2009, pp.286, available from

http://www.worcester.edu/Currents/Archives/Volume_1_ Number 2éDts¥W1N2BourelleP28.pdfaccessed 06/1/2016) p.28
8R. McKeon, cited in J. A. Herrick;he History and Theory of Rhetof@2nd edn.), Allyn & Bacon, Boston, 2001, p.2
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contributing to the generation of human knowled@zawing on thesaccounts and
given the centrality of the image to this study visual rhetisriteemed the most
appropriate approach in which to address the complexities ah#sswhich

focuses on the visual communication of artistic and scientific concepts.
1.1.1 The Context of the Inquiry

This study situates the artist as rhetor, whasean imagenaker the artist is

concerned with the process of visually shaping knowledge in order to communicate
artistic and scientific concepts. Rhetoric is traditionally assediatth the

Aristotelian concept of persuasive discourse through constructed argument. Thus
rhetoric has been valued as a form of communication since ancient times when it was
primarily a verbal art. However contemporary rhetoric has broadened in scope to
include visual forms of communication such as images. For this study, visual rhetoric
is broadly concerned with how and why images create meaning, in particular, how
culture and meaning is reflected, communicated and transformed by iftfages.

Visual rhetaic is a process by which certain visual strategies are employed so as to
elicit a desired effect. It is also a process of understanding how meaning is created
and communicated. Thereforasual rhetoric applies to both the processes of image
constructiorand image reception whereby engagement with the image occurs
through interpretations that are primarily culturally baséBecause of the

perceived preeminence of the visual in contemporary socsstiyolars are re

examining rhetorical theory in order éxplore the various strategies employed by

imagemakers to construct and present meaning.

Since ancienttimes i s u a | i mages have been associat
various contexts. These images range from paleolithic parietal depictions to the oft
cicted danatomy | essonsdéd that portray huma

the theories and discoveries of physics and more recently, human genetitseréet

°H. Graves, ORhetoric, Knowl edge, an tSMHTNMceeodBedyPerspeciivescon s of Nat
Writing, Parlor Press, Anderson, 2011, p.180

M. Hel mers & C. A. Hill, 061 nt r oRefinhg \lisaahRhetoricdmwréce EdbaumHi | | & M.
Associates, London, 2004, Taylor & Francikibrary, 2008, pp.123
UC. A. Hill, 66The Psychol ogy of Rh e De&finirng¥isubl Rhetorigfjeeveerice i n C. A.

Erlbaum Associates, London, 2004, Taylor & Franelsteary, 2008, p.26
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has been a dearth of scholarly debate concerning these works as a sphere of inquiry

until recent times. As a consequentte concept of the image as a site of inquiry for

both art and science has been little understood. This lack of understanding has served

to engender the critical debate focusing on images in addition to attracting the

interest of a wide range of scholars from a variety of perspecth@ensequentlya

variety of positions concerning the image exists across a range of disciplines that

include art, science, history and philosophy. However the complex issue of what the

image is and its relationship with epistemology remains unresolved. This is primarily

due to the long standing cultural and historical attitudes that regard imagest and

general, with scepticismespite the role attributed to images in the epistemadbgy

science. Hence the complex relationships involving art and science, epistemology

and the image remain an area of uncertainty in intellectual discourse. Such

uncertaintyist he f ocus of J oWhatarkimagesaddwkaddlel e s s ay
they for?wherethe philosophervites,e ven t hough o6t he i mage h¢
facto |link between art theory and the phi
recogni se images are a part of scienceos
the relationship betweehdse types of images is problematicThis study takes as a

point of departure Kroisd argument i n em
philosophical or theoretical links between the images of art and those of science as

well as the paucity of atteinnh previously paid to imageer se This study also

takes into account the growing body of academic literature specific to image studies

that transcends disciplinary boundaries to include a wide range of intellectual

positions as well as those positidhat are specific to art and science.

1.1.2 Background of the Study

The study of the visual in relation to both art and science has gained currency as an
area of inquiry in recent academic discourse. Integral to the dialogue between and
within the disciphes of art and the disciplines of

to the knowledge debate. This increase in scholarly interest has revealed three

23, El kins, 01 ntr&odNaef edsvhét is an Imagehe PEringylivania State University Press,

Pennsylvania, 2011, pp12

BJMKrois, OWhat are | mages and wh attas&cience ard 8gencé as/A® 6, Sy mposi u|
September 2001, Berlin, alatble fromhttp://wissenschafals-kunst.de/multimedia/KroisEn.pdfaccessed 06/02/2014) p.2

4
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distinct but interconnected areas of critical inquiry that are integral to this thesis;

these areas inveé art and science, the visual image and the imaajeer.
1.1.2 (i) Art & Science: Different ways of knowing

Art and science have been discrete fields of knowledge as well as fertile areas of
discussion and debate since antiquity when scholars distingypsaetice from

theory. In contemporary thought these separate fields of knowledge are frequently

|l inked through what is referred to as a
contrasts with the medieval system of learning in which art and sciereoésted

within single academic discipline until 1
separated from craft and scient®Although many theories exist concerning this so
called Oseparat i,RanmM® oDe acdr tf Osdourss&c3 & ntceex t
Method and Meditations on First Philosopisycredited with precipitating the fissure

between art and science in the seventeenth ceftrjis publication has been

identified as a key text of the Scientific Revolution when a new approach to

knowledge vas s ought as a response to new discoveries. During the eighteenth
centurylmmanuel Kant sought to distinguish art from science in order to present a
clear and precise concept of art. Kant 0s
proper limits ofeach area of inquiry as well as functioning to preserve the arts and
humanities from scientific encroachmef§tThis incursion of the sciences remains a

concern in the Arts primarily because scientists such as Arthur | Miller and Edward

O. Wilson advocateither reunification of these disciplines or merging the arts and

sciences to form a new discipline. However Sian Ede, Arts Director of the

Gulbenkian Foundation, makes the point that art and science are disparate ways of
knowi ng by ar g twoqguie différenttfornds oftkreowledgeanote

reconcilable, but mutually curious to each other and as individuals we can

accommodat e b o tlhrhisstudyumhintans thisnotion of 6 .

“L-O0. jhlberg, 6The Invention of Nistaiaisenina 4 2003hpp.133d63s: From Lei b
available fromhttp://hs.zresazu.si/Portals/0/sp/hs4/E85 4 web_Ahlberg.pdfaccessed 27/07/2013) p.135
M. McDougall, B. Bagsaa &aR. o0$e Kpewj n@aarchold, Exploratoricng SaRep or t , ¢

Francisco, available fronttp://cils.exploratorium.edu/pdfs/Art%20as%20a%20Way%2erifKnowing_report.pdfacceded
04/10/2012), p.12

R. Debatty, C. Evans, P. Garcia, A. Grover, & Thumb Projects, New Art/Science Affinities, Miller Gallery at Carnegie
Mellon University & CMU Studio for Creative Inquiry, Pittsburgh, 201-ba®k, p.170
163, Shavirowithout Criteria: Kant, Whitehead, Deleuze, and Aesthgeline MIT Press, Cambridge, 2009, p.15
17S. Ede Art and Sciencd,B. Tauris & Co Ltd, London, 2005, p.180



http://hs.zrc-sazu.si/Portals/0/sp/hs4/13-HS_4_web_Ahlberg.pdf
http://cils.exploratorium.edu/pdfs/Art%20as%20a%20Way%20of%20Knowing_report.pdf

Chapter 1Introduction

separateness while examining the confluences between art amcestiat are

manifest in visual imagery.

According to neuroscientist Giovanni Frazzetto art and science have occupied

conflicting positions throughout modernity with each identifying as the reverse of the
other.® This dichotomy is observed in the opposattibutes that have been
traditionally ascribed to each pursuit. !
met hodi cal rationality, austerity and obj
mysterious creativity, &mdadogicallythisk and | oy
perception of art and science as occupying conflicting areas of inquiry also comes

with the recognition that their shared histories contribute to the complexity of how an
association between these two areas is defined within both andaiksnd

contemporary context. This is because the definitions and labels encompassing the
terms 6artd and O6scienced has changed in
awareness of the historical traces of the terms frequently results in terminological

confusion and ambiguit$® Such vagueness poses problems in two areas, firstly in
distinguishing one intellectual activity from the other particularly within a historical
framework, and secondly in identifying any associations between two different fields

of inquiry.

The most conspicuous example of a dichotomous relationship between art and

science concerns the afited The Two CulturesThe Two Culturess the title of the

pol arising 1959 Rede Lecture by British
argument was that not only did two distinct cultures exist in intellectual life, but that

there was little communication or understanding between #dihe focus of the

influential lecture was not just that a lack of communication existed but there was a
perception of actual conflict between the sciences and the humanities which Snow

identified as the 6two cultureso. Thi s b

8BG. Frazzett o, 0 DHufogeanrMelectlar Biglody OygestitioraSciénkeeadd,Socigiol 5, No.3, 2004,

pp.233235 available fronttps://www.embl.de/aboutus/science_society/discussion/discussion_2004/reflyjfin@4cessed

16/10/2012) p.233

19 G. Frazzetto, p.233

XB, Frischer, O0Art and Science in the Age of Digital Reproduc
R e a | Virtugl Arghaeology Reviewol.2, No.4, 2011, pp.182, available fronhttp://varjournal.es/doc/varj02_004_06.pdf

(accessed 27/11/2013) p.21

2LC. P. SnowThe Two Cultures and The Scientific Revolution: The Rede LeGanebridge University Press, New York,

1961, p2
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probl ematic relationship of the darts ani
academic dicourse that has long been a subject of seasoned debates. For example

this topic was in part responsible for highly contentious Hweyld debate of the
eighteen eighties and the more recent an:
war s 0 cteeneighBes.ni n

A historical account of the relationship between art and science also reveals an
association of interwoven concepts, structures, values, and cultural influences in

addition to the mutual exchange of ideas and philosopatksirthamrelationships

comprising of antagonism and competition. This permeability of the boundaries

between the arts and sciences is evidenced by the work of contemporary artists as

well as through a rich history of imagery and related literature by philosophers, art

hist ori ans and theorists as well as the pt
di alogue with science has shifted from p
the development of lenses and the popularisation of the telescope as captured in Jan
Bruechel the El der and Peter PaheRleRybfensd 1

Sight(Fig. 1), to questioning the impact of science on society and nature.

Figurel
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The impact of radioactivity on local flora and fauna for exanmaie found in the

works of Swiss artist Cornelia Hesbl®negger (Fig. 2). Also gaining significance as

a subject of research within the visual arts is the relationship between humankind,

culture, and nature. This type of research is realised in the waritoh artist

herman de vries. Martin Kemp writes that de vries challenges the relationship

between science and drt thatit is through his works that the art§ti nvi t es us t

sense anew, so that we canr sense affinit.i

Figure2

These affinities between art and science are apparent in works such as the 2013
wintergraser(Fig. 3) which resembles the taxonomic displays in a natural history

museum.

Figure3

22M. Kemp, Visualizations: the nature book of art and scigr@gford Uriversity Press, Oxford, 2000, pp.1367
Contrary to convention herman de vries stylises his name in lower case on his artwork "to avoid hierarchy"
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1.1.2 (ii) The visual images

Frequently described as a ubiquitous phenomenon, the image occupies a significant
place in societies where meaning is often produced and packaged through visual
language. Thysn contemporary culturehe image is increasingly employed as a

form of communication as well as an instrument for the production and
dissemination of knowledge. Traditionally this has long been the role of verbal or
literature based forms of communication because the image is customarily perceived
as a lessor form of knwledge. Such long held philosophical assumptions on which
epistemology is grounded indicate a logocentric and empiricist®Bidswever in

recent times there has been a challenge to the concept of the image as an inferior
gnosis. This means thatthowh scholarly research traditionally concerns4sased

data there is a growing appreciation of the relationship between visual representation
and knowledge. This appreciation is not limited to arbaged inquiry; it is also
significant for the study ahe visuality of scientific knowledge. €lusefulness of

the image to scientific research is highlighted by Michael Lynch and Steve Woolgar
who suggest that the increasing tendency to transfer correspondence theories of
representation from a propositiortala pictorial base indicates a shift in scientific
thought whereby scholars are beginning to consider the image as an appropriate
means to represent theoretical conceftSome scholars argue that any
acknowledgement of visual forms of knowledge alsmives a recognition of the
existence of the fluid boundaries between word and image. W. J. T. Mitchell for
instance suggests that distinguishing between the linguistic and the visual is
probl ematic because there r eimgssolobly 6a sen:
connected, yet ®Thedotion affluidyouddaries aad paradoxital
relationships between word and image has a long existence in communication
systems. For examplthe correlation between visual and verbal imagery has been a

important component of persuasion since classical times when the early rhetoricians

BJ. Drucker, &Groan headsgies :p r\Wwidsuwca |i PoatessaArchive Joarpafoe2sNo.a, 2@ 0, ppaln 6 ,

50, available fromhttp://www.johannadrucker.com/pdf/graphesis_2011 (adfcessed 05/10/2013)

“M.Lynch & S. Woolgar, oélntroduction: Sociological orientatio
Woolgar (eds )Representation in Scientific PractiddIT Press, Cambridge, 1988, p.viii

BW. . T. Mi t ¢ h el Idrew NicNamAra, Whtds [drad fRiatures in thé Aga of the Image: An Interview with W.

J. T . Myeline Moe30, Audum~Awinter, 1996, pp.1€21, available fronhttp://eprints.qut.edu.au/4620/1/4620¢ . pd

(accessed 08/07/2014) p.1
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recognised the potenti al 2%Thusforthisstady mage 6 |
an examination of images and the debates surrounding them extends further than the
andent wordimage dichotomy or mere disciplinary alignment to involve the

relationship of the visual to different structures of knowledge.

Research has shown that artists have long employed science in various ways to

inform their practice while art has beengaged as one of a number of means to

facilitate scientific discourse. Rather than be considered new or novel phenomena

these practices have a long lineage. A notion that is advanced by Sian Ede who
suggestshat it would be difficult to find examplesshce t he moder n per.
occasions when artists have not ?Ths some
involvement is evidenced in the works of art that portray scientific themes and

concepts in a variety of context, addition tothe growing body bscholarly

literature that indicates the existence of a vesliablished, meaningful and

productive association between art and science. Such an association is noted in the
images of Renaissance artists including Leonardo da Vinci who applied Filippo
Brunel | eschi 6s mat hematical system of | i ne:
persuade the viewer of threémensional space and volunmi&The link between art

and science is also demonstrated in the work of Eightemmttury English painter

Joseph Wright oberby who sought to engage a lay audience with experimental

science. Wright was acquainted with many of the scientific thinkers and innovators

of his time and the aim of the 1768 paintidgn Experiment on a Bird in an Air

Pumpwas to persuade the viewbat rather than an illusionistic trick, experimental

science was an authentic inquiry that demonstrated mortality and inevitable

pathology?® According to these accountsmages have served to i
response to science as well as illustratmgrble that art plays in the development

and understanding of that science. Consequédh#yguestions that are significant for

science resonate with corresponding concerns in art. These concerns are manifest in

®K.LaGrandeur, ODigital | maH losks& M.R. Kérdricls (eds.Elaguient nages Wardsando n 6, i n
Image in the Age of New MedidIT Press, Cambridge, 2003, p.119

7S, Ede, 6Bi zarredu Ctoiner qarada c Bac k ¢ Bangeahd Charined: SSenceariti¢che ( e d . ) ,
Contemporary Visual ArtsCalouste Gulbenkian Foundation, London 2000, p8.7

BN.Mul holl and, ORepresentati on an dExpldiimg VisudieutureoEtinb®ghal i s mé, i n M.
University Press, Edinburgh, 2005, p.120

2B, M. Stafford,Artful Science: Enlightenment Entertainment and the Eclipse of Visual Educgtie MIT Press,

Cambridge, 1999, p.102
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images that, as thtkesisproposes, seevto demonstrate that although it is a concept
that is customarily assigned to science, art itself, and visual art in particular,

represents both a form of research and therefore knowledge.

Scholars acknowledge that science has produced an abundancgerfyimhich is
depicted in diverse ways and in a variety of contexts. Such representations exist in
complex mathematical notations, in anatomical and botanical illustrations, in

classical painting and literatyrand in contemporary art and popular cultuine.

recent times these depictions have grown in significance for scholars of art and of
science who are seeking references to knowledge and meaning within visual
representation. As visual images these representations exist in a wide range of media
and in ontrast to earlier times they are widely accessible, either through traditional
sites such as libraries and institutions of learning, or more generally through digital
technology and webased systems. Such images are also housed in galleries and
museums WWwere they frequently feature in art collections or thematic exhibitions.

This study asks, what is the link between the images displayed in a museum of art
and those images that are located in a science museum? Specifically, is there a
relationship betweethe images created in a studio and the images produced in a
laboratory, or do these visual images as modes of representation and sites of inquiry
exist independent of each other? To address these questions this thesis examines the
works produced within theontext of scientific inquiry and the images created within

the cannon of Western art. In positioning these images within the wider academic
debate this study sought to demonstrate that the visual image represents a common
ground of inquiry in both art @hscience.

1.1.2 (iii) The image-makers

The creators of the images and the cultures in which they practice constitutes a
critical area of inquiry for this study. Of particular significance are the artists and
artisans who have engaged with the fieldsaéntific and technological research.
Recent research points to a link between the skills and knowledge of artisans and the
establishment of science as we know it today. For Pamela Smith skilled artisanal

practices were essential to the advancement ehsfic knowledge because such

11
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skills functioned to document, preserve and present scientific res&artwever
despite the notion that artisans and artists were active participants in the production
of knowledge, as imagmakers they were deemed toibehe service of science.

This long held notion is in contrast to contemporary artistic practices whereby

imagemakers engage with science primarily to make art.

Although there are various ways for art to consider sciestephen Wilson notes
that conterporary artists generally engage witheswe through three approaches:

One response positions artists as consumers of the new tools, using

them to create new images, sounds, video, and events; another

response sees artists emphasizing the critical funstrart to

comment on the developments from the distance; a final approach

urges artists to enter into the heart of research as core

participants, developing their own research agendas and

undertaking their own investigatiods.
In thisway scienceisutils ed for artodés benefit and the
through an engagement with science will be a significant contribution to both
academic and cul tural discourse. This is
the utilitarian goals that domiteascience, and because through their work artists are
guestioning conceptual frameworks, deconstructing language and overcoming
barriers between research and cultural structdt@hrough their engagement with
science arti st aromnsaousnass of tkefpbssbilities andjithes o c i e |

consequences of science.
1.2: The Statement of the Argument of the Study

This study argues that if images, as an area of commonality between art and science,
are significant to the documentation and represeatatf scientific knowledge, as

wi || be argued, then by definition they

¥p, H. Smith, O6Artists mseasrcliye nhd &eleavourZole4,dNp. B52000,pp.22t, e al i sm i
available fromhttp://ac.elscdn.com.ezproxy.usq.edu.au/S0160932799012582,4S50160932799012594
main.pdf?_tid=02c82a44c7alle5bfc3-00000aach360&acdnat=1440652442_ 8764ea6836902464f29a615b0125a7bf

(accessed 21/08/2014) 2006, p.95

1S, Wils 6Potenti al Contributions of Bioartists -16pavaikable ear chd,
from https://itp.nyu.edu/clses/germlinspring2013/files/2013/01/PotentialBioartistResearch. gafcessed 19/01/2015) p.1

32S. Wilson, 2007, pp-3
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thereby demonstrating that both art and science are legitimate fields of academic
inquiry.

This study is proposing that because imagesdoem of intellectual inquiry across
disciplines as well as crucial to artistic and scientific discoutisey are significant
to artodos claim as a knowledge discipline,

1.3: The Statement of the Purpose of the Study

The purpose of this study is to caobtte to the wider academic debate by
demonstrating that art should be positioned, alongside science, as a legitimate way

of knowing.

This aim will be realised through the generation of a substantive theory that accounts
for the role of the visual image atademic inquiry through an examination of the
images produced in the pursuit of scientific knowledge together with those images

created through artistic inquiry
1.4: The Questions Guiding the Study

This study seeks to demonstrate that art, like scidrasea legitimate claim to

knowledge. This claim will be addressed through the following frames of reference.

1 How are the complexities that the image poses to the traditional concept of
knowledge described within the different ways of knowing? That is, tthees
notion of multiple ways of knowing, including the visual communication of
concepts, have validity across disciplines?

1 Has the intellectual scrutiny of images carriers of information and sites of
knowledge productigrprivileged only one traditionf knowledge such as
science, or have strategies been employed in order to integrate ideas about art
and knowledge into academic discourse?

1 Is there a specific framework in which the image might be perceived as a
manifestation of the maturation of thenaplex and dynamic relationship

between art and science, or does an engagement with the visual involve

13
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appropriated concepts and methods rather than a form of organised

collaboration?
1.5: The Rationale of the Study

Despite a long traditigrihe use of vigal images in academic research remains a

contentious issue. Yet, the notion that images in some way provide a framework for

art to argue the legitimacy of its knowledge is the raison d'étre for this $tTitlis

notion had its genesis in early anatomittaktrations such as the drawings of
Leonardo da Vinci and the woodcuts that
anatomical atlaBe humani corporis fabrica Leonar doés dr awi ngs,
of the Royal Collection at Winsor Castle, were cleartgnded to record and
demonstrate the ar #Hasvevérsather thantfeataréica |l r e s e :
museum of scien¢¢hese drawings are exhibited in art museums such as New

Yor kds Metr op ol ,iwheeentheyMers descrbeddy curAtors as
Leonardods O6contr i BGimilatyVets@al a uts 6amadh ag ©ime |
illustrations were initially published for intellectual contemplation. And, while these

plates are notable for their anatomical accuracy and detail they also have significant
artistic merit.3® A contextual analysis of these images indis#tat a link exists not

only between art and science, or between an image and the visual documentation and
presentation of early scientific aesearc|
connection functions to provide a tacit link between making and thinking which has

long been considered a barrier to recognising art as an intellectual pursuit. This link
between making and thinking was alluded to in antiqeXgn though the

philosopters had clearly distinguished between theoretical and practical knowledge.
However Aristotle had determined that because the practice of art involved

#The o6used of images refers to the practice of producing an i
knowing [practice] and knowledge forms [theory]

%M. Kemp,2000, p.20

¥C. Pedretti, 61 nt rlechardotda \bnoi:0Anatomioal CPawings framehe Rag/al Libyakindsor

Castle: Exhibition Catalogue, January 28 April, 1984, The Metropotin Museum of Art, New York, pp-8, available from
http://www.metmuseum.org/research/metpublications/Leonardo_dai Yinatomical_Drawings_from_the_Royal_Library
Windsor_Castléaccessed 27/09/2013) p.8

% D. LaurenzaArt and Anatomy in Renaissance Italy: Images from a Scientific Revoltitias. F. Dabell, The Metropolitan

Museum of Art, New York, 2012, p.23

De hunani corporis fabricsh as been described by Christieds as o6probably the
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theoretical understandingrt might therefore be regarded as a thinking proéess.

From this accountnartist is considered to be a participant in the process of

knowledge production. Even though this study involves complex relationships across
diverse ways of knowintAr i st ot |l eds argument concernin
to the practice of art as wels the potentialities of the image functions to provide the

framework in which for the questions that guide this study will be addressed.

The resurgence in interest in the visual cultures of science has resulted in a
reconsideration of the relationshiptiveen art and science as well as-a re
examination of the significance of the image as an area of inquiry for both
disciplines. Such interest has revealed that this is a diverse field of inquiry that
involves a wide range of images in a variety of contakis also an area of study

that is fragmented across disciplines. A recent scrutiny of the images thadocus
scientific topicsfor example, has attracted the scholars of science and image studies
as well as visual art theorists. Consequently woflat, such as the aforementioned
The Allegory of Sighprovide an invaluable avenue for research for both artists and
scientists. Howevesome authors claim that a scholarly focus on the inragjger

than the context in which the image is prodyded resulted in an incomplete

account of the image, particularly in reference to tha@ence debate. Art theorist

Caroline Jones and historian of science |
and 6scienced as di scr eitiegintperpadicesthas i gnor «
note in addition to being created by imag@a k er s who i denti fi ed a
Opurpose of anatomical images during the

nineteenth century had as much to do with what we would call aesthetil

theological understanding as with the narrower intentions of medical illustration as

now undédatotd&. i nstance, the context of
to understanding images because images were constructed to conform te both th
anatomistodés vision and pictorial convent|

Gillian Rose informs us that visual imagery is always constructed through various

R. Parry, 0EpiThe Stamferd EBnaydopédia of Philesdpkgall 2008 Edition, E. N. Zalta (ed.), [web page]
available fromhttp://plato.stanford.edu/entries/episteteehne/ (accessed 10/06/2014) web page

%M. Kemp & M. Wallace Spectacular Bodies: The Art and Science of the Human Body from Leonardo, tomivsrsity of
California Press, Berkeley, 2000, p.11
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practices, technologies and knowledges, and furthermore, the context of its

production and viewing will influence interpretation and the meaning that can be

learned from an imagé® Consequently, any message or argument transmitted

through a visual image is dependent upon the irmagieer and the context of its

production as well as the dext of viewingpr oduced them, further:H
6scienceb6 are O0regimens of knowledge, eml
broader cul t {Censequertlgryincieasé ia crutiny. b§ scholars in

both the 06o0bj ecedndtbepracficesahatprodacedithes bas e n

resulted in an increase in the understanding of the historical contexts that have made

them meaningful. However in some casemges are not only meaningful to both

disciplines but are also difficult to categee. This is because the contexts of their

production is different from the context in which contemporary imagery has been

produced. The previously mentioned anatomical imagery are a case in point. Martin

Kemp and Marina Wallace

1.6: The Significance of the Study

The significance of this study lies in its potential to contribute to the contemporary
knowledge debate through an engagement with visual images. Consistent with this
view, images provide an avenue to challenge the traditional view of knowledge
whereby knowledge is defined as justified true belief. Even though the notion that
images have a role in the knowledge debate has recently attracted scholarly attention
Lorraine Daston has arguéthtthe visual image has long been significant to the
epigemology of art and of scienc®.Therefore rather than ask whatouldbe the

role of the visual in academic inquiry, scholars might ask how imaajeers, and in
particular artistsgo contribute to contemporary academic research?

This studyisconcernedi t h art és role as a contributc

concern has arisen because with the exception of dialogue among the scholars of the

% G. Roseyisual methodologies: An Introduction to the Interpretation of Visual Mater@dge Publications, London, 2001
p.32

40C. A. Jones & P. Galison, p.2

“aL. Daston, O0The Commo 15 cliResaaae &gject Ideals and\Rractices of Rationaltgx Planck
Institute for the History of Science [web page] available fhdtps://www.mpiwg
berlin.mpg.déen/research/projects/commsSciencefatcessed 06/04/2015) web page
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arts we are unaccustomed to locating art among the disciplines of knowledge. Even
though as Elliot Eisneras ar gued o6t he arts have | ong
describing, inter pr et¥Esngrsatasdurtteptmtrtteei si ng |
forms through which the arts have represented and shaped experiences have not been
sufficient of inquiry becausef the limited and limiting conception of knowled@?.

This means thatn contrast to the sciencdbe arts are not measurable against

established criterion. Rathehe field of art has, according to Simon Sheikh, become

6a field ofxpbasgbi bntdi eempafati ve anal y:
Obecome a field for alternatives, propos:
cross field, an intermediary between different fields, modes of perception and

thinking, as well as between very diffe nt posi t i ons*“Hawedet subj ec
despite the intermingled histories of the two discipljiaet in contrast to science,
appears to be isolated with regard to thi
economyo6 refers t o eéexthangeucenemodity. Coknadoyw!l e d ge
management consultant Peter Druckiee term was used to describe a concept
whereby 6the knowledge industriesb6, speci
goods and services are the key economic resotirthis study poposeghatthe

idea that knowledge is a crucial asset to the economy and thus to society has wide

implications for the status of the different ways of knowing.

According to philosopher Anjan Chakravarttiye sciences are in the knowledge
productionbusiess, that is, O6scientific work pr
and explanations which are offergdimafacie as candi dat*®s for k
Howevetrt he noti on of o6art and knowl edge pro
even though the defition of knowledge itself continues to be challenged. Questions

such as: What is it that we know? Who authorizes what knowledge is? What are the

uses of knowledge and how can it be manipulated? What (if anything), and how, can

“2E. W. Eisner;The Enlightened Eye: Qualitative Inquiry and the Enhancement of Educational Pr@itiedn.), Toronto,

New York, 1998, p.2

“E. W. Eisner, p.2

“S. Sheikhstaobhj ectsommodi fication of kArbanwd Restayah:AJRmahar Ks on ¢
of Ideas, Contexts and Method&l.2, No.2, 2009, pp-B, available from

http://www.arndresearch.org.uk/v2n2/pdfs/sheikh.ged€cessed 30/08/2011)p.5

4P, F.Drucker,The Age of Discontinuity: Guidelines to our Changing Socté&nemann, London, 1970, p.247

“A. Chakravartty, 6Trut h a nThe @xfoeHasdboolkeoh Teug@xford UnivarsityPressGl anzber g,
(forthcoming) pp.126, available fronfttp://www3.nd.edu/~achakral/downloads/glanzberg_handboadlapcéssed

07/03/2015) p.2
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we learn from art? stress thecessity of reexamining traditional assumptions about
knowledge!’'Bel i ef s concerning knowledge and is
within the knowledge economy have attracted critical debate from within art

discourse. Art historian and theorist Savisharaj for examplefocuses on art as

knowledge production. For Maharaj the notion of visual art as knowledge production
concerns issues such as Owhat sort of kn
this knowl edge diff ae e*BMabarasgpes anitofsiggeat! | vy, |
that this dédothernessd, in relation to ar!
the -gregr environsodé rather than just the

currently prominent in the knowledge econorty.

Of significance to innovation and research in the arts and sciences and therefore the
knowledge economy, is the integration of knowledge from a wide range of sources.
From this accounthe benefits of multiple perspectives not onlydthe potential to

increase understanding across disciplines, but such diverse viewpoints also aid in
addressing complex concrete cultural probleAtsording to research scholar

Gabriele Bammeb t h e real world does not al ways
opportunities convenientlaligned with traditional academic disciplines so

mechanisms are needed to facilitate interactions and collaborations between
researchers wor ki ng Buch swdtedieslinyolvela rdnde®fr e nt |
knowledge claims and perspectives fromvald disciplines in order to improve
understanding of certain issues because disciplines are limited in what they can

achieve singularly. Accordinglyhe employment of multiple disciplines in a

research project aims to improve the understanding of unknowtomplete

knowledge thereby increasing its potential for sucéelsthis way an

interdisciplinary inquirysuch as this study, would build on the strengths of the

disciplines through diverse creative combinations of disciplinary knowledge.

“M.Hl avajova, J. Winder & B. Choi, 61 ntr o®unKnowledge Broductiom: M. HI av :
A Critical Reader in Contemporary ABBAK & Revolver, Utrecht, 2008, p.7

“s . Ma har-howand8léklroavw st opgap nouviessu aoln airnte t ehso dkokrtd®vReseadche pr oduct i
Vol.2, No.21, 2009, pp-11, available fronhttp://www.artandresearch.org.uk/v2n2/pdfs/maharajf@dtessed 12/02/2013)

p.2

4'S. Maharaj, p.2

0G. Bammer, 6Strengthening Interdisciplinary Resed3dhech: What i
Australian Council of Learned Academi@912, pp.130, available fronhttp://i2s.anu.edu.au/sites/default/files/alcoa
report/bammer_2012.pdfaccessed 07/05/2013) p.1

51 G. Bammer, p.7
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The concet of multiple perspectives gained from a variety of disciplines, whereby

the participants share diverse knowl edge
scienced r esear c hthisframework ptoviteg thetopportunity | Scof
for artistsand scientists to compare ways of thinking and khow transfer, as well

as question the relationship between the skills, methods and processes of art and

design and of scienc& These methods also have the capacity to create different
processes of ingoy and new ways of knowing. That the knowledge and

connections diverse participants bring to a situation provide the ingredients for

exchange of knowledge, creative recombination of knowledge and for posing new
questions that may lead to the creatibnew knowledge®? However rather than

seek connections between disciplines through the concept of shared knowiedge

notions of norcompartmentalised knowledge have gained relevance in

contemporary society. Stephen Wilson alludes to this concept kehsaggests that

the partitioning of curiosity, inquiry and knowledge into specialised compartments is

a recipe for cultural stagnatiéhAs an example Wilson offers tip@intt hat o6bi ol o
does not belong only to t hfetradsdenndl ogi st s 6,
academic categorie¥. For Wilson the partitioning of knowledge concecostext
dependenknowledge. For this studthe flow of knowledge between and among

di sciplines contributes to a recontextual
knowled g €@ his thesisexpandghe notion that knowledge is borderless by

demonstrating that knowledge and ideas flow across disciplinary boundaries. Such a
transfer results in the proliferation and intensification of both the individual

disciplinary recipiets of this knowledge and the relationship between them, thereby
providing the opportunity for knowledge production and preventing the possibility of

knowledge stasis.

Because this study is an examination of the significance of the visual to-the art

science¢ el ati onship the consi deihaegarddothisof &ébo

52]. Scott, 2006, p.6

SA. Wilkes, A., OPlurality in r e-siteating Bluralismp2012 fivebvpage]oapaitablea t 6, Bey c
FROM http://beyonddiversity.dnr.cornell.edu/node/t&ccessed 27/02/2015) web page

5. Wilson,Art + Science Now: How scientific research aedhnological innovation are becoming key to 2dsttury

aestheticsThames & Hudson, London, 2012, p.6

5'S. Wilson, 2012, p.6

% Although borderless knowledge originally refers to the production of knowledge across national borders for this study

6Boredsesr lknowl edged refers to knowledge production is not excl
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relationship provides an opportunity to examine the image from a similar

perspective. That is, like knowledgmages disregard disciplinary boundariasd

whilethe noton® t he i mage as an Oopen conceptao
research has shown that the visual as a mode of representation and communication
has the capacity to connect a diverse range of scholars as well as provide tangible

links between differerfields of inquiry. In recognizing the breadth of the topic of

the visua) Grant Malcolm states that it is extremely fruitful one for dialogue across
disciplines>® This realisation is important because it coincides with an increase in

the range and scoé visual representation and interpretation in critical debate.
1.7: The Approach to the Study

The aim of this literaturdased research is to demonstrate thatiketscience, is a

legitimate way of knowing. This claim is based on the notion of pléusib

relationships among diverse and complex concepts. These concepts will be identified

and constructed through an interpretative analysis of data. It is through these
relationships that this study will establish that the image is not only significant to
intellectual inquiry but is also an area of commonality between art and science. This
study proposed that these ideas and relationships will be constructed from a vast

body of research, therefore a research approach that focused on conceptual
relationships s sought. Consequently this qualitative study will employ grounded

theory methods in order to generate a substantive theory to account for the role of
images in scholarly research. Grounded theory is deemed the most suitable because a
grounded theorymethd ol ogy 6éi s designed to guide r e
that is conceptuallydenget hat i s, with many®Baharcept ual
than one unified tightly defined methodology, contemporary grounded theory

consists of competing interpretai®and various classifications. For this project a
constructivist approach to grounded theory is considered to be the most appropriate
strategy to address the research questions. This is because such an approach assumes
that reality is multiple, processyand constructed, that research is interactive, and

G. Malcolm, O6Editor 0s Muldsdipinarg Aproaches tad/isuaMepresemtations ande d . )

Interpretations Elsevier, Amstrdam, 2004, p.vii

®A. Strauss & J. Corbin, 6Grounded theory methodol ogy: an o\
Qualitative Research, Sage, Thousand Oaks, 1994, p.278
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that data is the product of research not simply the observed objectd This

contrasts with traditional grounded theoangthods whictassumes the existence of a
single reality and value free datbserved by a passive researcher. Thus

constructivist grounded theory maintains the urgof traditional grounded theory,

whilst fostering reflexivity and relativity in research practie@his interpretative

study is guided by a constructivist framewavrkich is underpinned by ontological
realism and epistemological subjectivism. In contrast to an objective reality, this
study assumes the world consists of multiple constructed realities that are influenced
by context 5! Furthermoreconstructivism emphasés the subjective

interrelationship between the researcher and the researched and the construction of
meaning. Therefore in keepingwhehth this
emphasises knowledge construction rather than knowledge discovery, a
construetivist grounded theory approach will provide the most appropriate

ontological and epistemological fit for thisesis

Because the claims on which this study is based concern previous studies a literature
basedhesisis the most appropriate model to aglsl the research question. This is in
contrast to studies whereby empirical evidence is documented and presented. That is,
rather than produce newdatahi s st udyods attempt to seek
specialised bodies of knowledge is based on existifagmation. This approach

involves critical analysis and engagement with-ebaited datawhich includes

visual images and theoretical literatundnereby the argument and key concepts will

be constructed around secondary sources. This is in contthstfoacticded or
practicedbased research models that inform contemporary visual art research in the
studio. These models are seeking to establish a link between theory and practice and
therefore involve the practitioner researching through actionefletting in and on

that action. That is, action research seeks to form a bridge between practitioner
understanding and the generation of theoretical knowledge to inform action rather

K. Charmaz, O6Constructioniogid,andc tHe @r owHodeHardbtwkakr ¥ . Mé&tL h Gu |
Constructionist Researcfihe Guilford Press, New York, 2008, p.402

80K. Charmaz, 2008, pp.4084

3. Mills, A. Bonner & K. Francis, 0THnern@iama dolreapoment of Constr
Qualitative Methodsyol.5, No.1, 2006, pp.210 available from

https://www.ualberta.ca/~iigm/backissues/5_1/PDF/MILLS.Pdecessed 26/03/2014) p.2
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than establish connections between bodies of knowlé@i@@nsequentlythis study
will utilise the grounded theory method of concurrent data collection and analysis in

order to elicit meaning and understanding of the research topic
1.8: The Terms Specific to the Argument

Because this study draws on a diverse range of lileraicross multiple disciplines

the labelling of concepts and the specific use of terminology extends beyond
convention and morphological structure to include an acknowledgement and
understanding of how the terms themselves, as well as their usage aagedbver

time. Research has revealed that a multitude of expressions are used interchangeably
as descriptive tools. This emphasises the importance of providing an explanation of
specific terminology or labels within the context of tthiesis.Consequemhy, certain

terms and concepts that have their origins in antiquity and are examined extensively

throughout this thesis require some form of initial scholarly defence.

Thisthesisadopts the terms oOartodo and Osciencedo
been categorised either through convention or by association as belonging
specifically to either mode of inquiry even though meanings and practices have
changed over time and through context, and even though authors such as Simon
Werrett have deemed inagleate the assumption there are just two simple practices
that we cal |l %3The nedd tohistaticizé theseé termscsealda widely
acknowledged. Werrett, for instanadaims that it is meaningless to speak of art and
science as existing as warrently think of them, because they were understood as
craft and knowledge until well after the Renaissaffddonethelessas descriptors

the terms are considered useful starting poftsording toMartin Kempthis is
because¢he meanings asgigdtob ot h 6 ar t § with all theirdassociatommsc e 6
and exclusions, cannot be applied safely to earlier periods, however as convenient

shorthands these are meaningful terms which do correspond to pursuits in the past,

62B.Somekhp Act i on Re s eGawended.fThe SAGE Ebcyclopedia of Qualitative Research Methods: Volumes 1 &

2, Sage Publication, Los Angles, 200®,46

BS. Werrett, O6Art and Science: Stiesceé StudiesdNaetwobdlaguisnReAptil,i ves 6, Pr es
pp.1-5, 2008, available frorhttp://courses.washington.edu/uwsts/docs/SSMetrettArt-& -Science.pdfaccessed

03/05/2014) p.2

84S, Werrett, 8
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even though those pursuits have eleped over time’> Sciencefor example

emerged from o6natur al phil osophtg®d, a venit
profession that is consistent with research and discovery. Historians of science have
adopted Onatur al p h m ko desailpelthe studyo$ natarea and mb r e |
the physical universénn Blair notes thatite concept and the term were replaced in

the early nineteenth century by the emergence and professionalization of specialised
scientific disciplines®® These specialities nge from biology and zoology to

chemistry and physics in addition to many-sligciplines, thus contemporary

science encompasses many new and emerging fields. This evolution is described by

Lynn Gamwell as the transformation from a pursuit of the learliedgentlemen for

whom science was ultimately a speculative, philosophical activity, to an activity that
focused on the tasks of observing, recording and synthesising data in laboratory

settings® Rat her than compare ancinepmgh®sstadyd curr
adopts Charl octréepRo0biNndwhe évelicgrrebdratediareln c e 6
generallyaccepted knowledge acquired through the process of carrying out

investigations and presenting findings, which are then verified; this broadtidefin

could serve anci ent s®Thug despitedtsterminobgicalqu al | y
and contextual development, science remai
now refers to any element in the physical universe whether or not it is constrycted

humans.

Li ke thetbébecbanteddgenerally refers to a
practices that serves to distinguish one form of knowledge, in this case art, from

other knowledge forms such as sciere@.Edward O. Wilsorot he avet sdé i nvo
more than the creative arts, such as literature, visual arts, drama, music and dance.
Writing in the 1999 worlConsilience: The Unity of Knowledd¥ilson notes that

0t he: artséo

K. Kemp, 2000, p.5

®A.Bl ai r, 6Nat uTheeCambFdye Histosy of Sdiencé Volume 3: Early Modern Sci@aaebridge Histories

Online 2008, pp.363&06, available from
http://universitypublishingonline.org.ezproxy.usg.edu.au/cambridge/histories/popups/pdf_viewer.jsf?cid=CB0O9781139054010
A024&ref=true&pubCode=CUP&urlPrefix=cambridge&productCode=ClHacessed 09/02/2014) p.365

7. Gamwell,Exploring the Invisible: Art, Science, and the SpiriftRinceton University Press, Princeton, 2002, p.51

8 C. A. Robidoux, Human Genome Project Discoveries: Di@eand Rhetoric in the Science of Gene, PhD Thesis, The

Catholic University of America, Washington, D. C., 2008, available from
https://docex.usq.edu.au/zportal/zengine?VDXaction=GetAttachment&illno=460111&objectno=42487&objectseq=1&is_popu
p_window=true (accessed 15/09/2015) p.13
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are sometimes taken to mean all the humanities, which include not

only the ceative arts but also, following the recommendations of

the 197980 Commission on the Humanities, the core subjects of

history, philosophy, languages, and comparative literature, plus

jurisprudence, the comparative study of religions, and "those

aspects othe social sciences which have humanistic content and

employ humanistic methods. Nevertheless, the arts in the primary

and intuitively creative sense, ars gratia artis, remain the definition

most widely and usefully employ&d.
Within the framework of tlithesisc ar t 6 and &éscienced are um
categorise complex and diverse activities that are continuously being redefined and
re-evaluated. Howevethrough contemporary understanding such activities,
particul arl y t ho bage béep dantifiediag belonging toteither arp a s t
or science. I n concurring with W lson, t|

creative pursuits, however throughout this thesis term specifically refers to visual art.

Although technology and mediarare different fields of endeavour with distinctive
philosophical, historical, and cultural concepts these separate fields are considered
within the ambit of science. This is because medicine and technology are associated
with the scientific method whictiescribes the process by which scientists explore
guestions, test hypotheses and make rational conclusions; it is based on evidence that
is observable and measuratifeRather than differentiate between these two areas

this study will refer bothtomedicn e and t echnol ogy as d&ésci er

Technology in particular is frequently conflated with scieaeel it is widely
recognised that the relationship of science to technology is complex. Hovazver
scholars such as Stephen Wilson the differences are rélatneomplicated. Wilson
suggests the differences betweerenceand technologgoncernintention,whereby
technologists focus on utilitarian goals while scientists search for something more

abstract: knowledge, in thhewwaywhetbansti

89 E. O, Wilson Consilience: The Unity of Knowledgéintage Books, New York, 1999,229

“A. J., Nichols & A. H. Stephens, 6The Sci en6t iCfliacs sMeotohmood and
Journal for Lear,Vvol.% yo.1lt 2013 opp-B2havdilable fromhttps #eScholarship.org/uc/item/0z72t75q

(accessed 24/01/2015) p.3
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i s seen as ’‘6Rutherwdrethg histoty gf fechnology is essentially the

hi story of invention and for much of its
technologists?Dur i ng the nineteenltdhgy@&ndaaqyi t de
limited usage as a way to refer to the application of science (knowledge) which
concerned the making and use of artefacts, in cont@stemporary scholars note

that formal knowledge is inextricably linked with the development of botimseie

and technology”® The scholars of technology stress the importance of distinguishing
between science and technology. This is because technology has its own knowledge
and structures regardless of this strong association with the application of soience t

the solution of technical problem$.Irrespective of differencea multitude of

scholarly publications and academic institutions continue to consolidate science and
technology. Schools of Science and Technology, for example, frequently refer to a
multidisciplinarity that encompasses a variety of scidmsed areas. This study

adopts the ternsciencéto refer to both science and technology.

There is a substantial body of literature to suggest that science and medicine possess
interwoven histories ancbncepts. Historians however have traditionally considered

that the boundaries between medicine and science could be clearly defined, and it is a
distinction that continues to be conventionally maintaifh antiquity medicine

was referred to as an amd the medieval practitioners of medicine were primarily

scholars of philosophy. According to Roger Frenphysicians in ancient Greece
referred to the practice of medicine as
bet ween &émoraanld pohniatousroaplhypbhi | osophyé, stu
during the | ate Mi ddI°aAfterahisd¢imenatural di ed o6phi |
philosophy transitioned from theoretical to practical knowledge. As a conseguence
attention was given to both experience aggson and medicine finally absorbed

these new doctrine§.Asnotedé pri or to the nineteenth ce

'S, Wilson,Information Arts: Intersections of Art, Science, and Technol®igg,MIT Press, Cambridge, 2002, pp18

23S, Wilson, 2002, pp.134

“D. R. HerschbgyhasoKeowhedge: Implications for Instructiond,
1995, pp.3142 available fronhttp://files.eric.ed.gov/fulltext/EJ513065.phccessed 25/02/28)1 p.3133

"4D. R. Herschbach, p.333

“Science and Technology in the European Periphery, &6Science >
Periphery, [web page] available frdittp://bdrypal.hicido.uv.es/?q=node/77@&ccessed 14/06/2013) web page

5 R. FrenchMedicine before Science: The Business of Medicine from the Middle Ages to the Enlight€aménidge

University Press, New York, 2003, pp-78

"R. French, p.223
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medicine in the Western world was as much an art as a science. But according to
William Bynum fAmoder n me dtiugon foundatioasgshatpr ac t |
were firmly established bet wee®Suth800 and
foundations include laboratory science, which is widely recognisatsfor

scientification of medicine. For this study references to medicine are caatside

within a scientific context.

The term 6i maged i s HbosSushn BuckMoess languageest vy o f
replete with images; and it is through symbol, allegory and metaphor that imagery

playsa dominant role in literatureyvhereas James Elkitists the image in the

glossary entry in thBomainofImageas 6éa gener al non descri |
patterns on surfacéé| mahgkénisnempl bhedey!
thesisto refer to images that are visibly perceptible, that isges that have been

created in visible form, rather than perceived images, or those images that exist in the
Omindés eyed. These i ma g-dimensionabworkobit onl y
also include the works that involve a thidienensional space. Wheeferring to an

0i maged6 this study does not differentiat
image, unlike BuckMor ss who argues that a Otakeno
artwork. According to BuclMorss a work of art represents, in contrastiraage is

evidence® Forthisstug, an O0i maged refers to both th
representations of science as well as the symbolic or allegorical images that

determine how science is portrayed in art.

Given the centrality of the image tashhesisa term was sought by which to

collectively refer to the producers of the images examined in this project. Such
practitioners include artists and artisans in addition to the visual documenters of

scientific activity which includes contemporaryusitrators of science. The term

0i mamgé&er Orather than 6originator of i ma
only refers to the actual practice of making, but functions to circumvents the strict

8W. F., Bynum Science and the Practice of Medicine in the Nineteenth Cer@ambridge University Press, Cambridge,
1994, Back Cover

S.BuckMor ss, OVisual St udi RapersafSdrreaisnigoa2004, ppr0gaivailahle fiom n 6 ,
http://www.surrealismcentre.ac.uk/papersofsurrealism/journal2/acrobat_files/buck_morss_artielegedsed 05/06/2013)
p.6

J. Elkins, 1999, p.256

803, BuckMorss, 2004, p.9
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criteria applied to imagery that is categorised asetherc i ent i fi c6 or Oar
referring to oall i magesd as distinct fr
the term 6i mage maker 6 as the 6éoned who
such expectations include the establishment aksgmtational conventions required

for effectivecommunication®! Hall acknowledged that even though diagrams or

illustrations and naturalistic art could be differentiated through theoretical argument

there were certain features that were constituent ohafjes®? These

commonalitiegprimarily involve a practitioner who is both skilful and
knowledgeableThusan 6i mage maker &6 would function
whereas an #st would create works of asind an illustrator or an artisan in the

cae ofearlyscience s required to render a scientif
view,t he t ermakbiarmagleas been applied when re
images in general, that is, the imageker is the collective description applied to

thosepractitioners who produce ambiguous visual representations.

6Visual i maged6 and O6visual representati ol
interchangeably in academic discourse. Howgvisual representation refers to the

mode by which concepts are vidygiresentedand include the images that are the
focus of thishesis Even t hough the term Orepresent
meanings and interpretations since antiqugoffrey Yeo has suggested that at a

general level there is a consensus anwmgh ol ar s t hat Orepresen
that stand for something else, and are usually assumed to have some kind of
correspondence t o ®Arimagdfor exgnspletmigetpethee pr e s «
materi al represent at ismootion of substitutionsdhastlongst 6 s ¢
been problematic for scholars. Pldiar example considered some forms of a

representation to be detrimental to society. This is because representations create

worlds of illusion leading one away from the 'real thing{&Even though

8B, S. Hall, 6éThe Didactic and the Elegant: Some Thoughts in
and Renai ssanc e d PicturingBnowl&ge: Historicgl mrid hilosdpleicdl.Problems Concerning ttedfs

Art in ScienceUniversity of Toronto Press, Toronto, 1996, p.10

2B, S. Hall, ép. 10

8G. Yeo, 6Concepts of Record (1): Evi,deermnaicanArchifisiol.idat i on, and
2007, pp.316343, available fronmttp://americanarchivist.org/doi/pdf/10.17723/aarc.70.2.u327764v1036{Emessed

12/11/2015) p.334

%M. Vukcevich, O6Representati on6, diaJ20@2, Weh Pagesavalable fomof Chi cago:
http://csmt.uchicago.edu/glossary2004/representation(htroessed 16/10/2014)
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representation has a long and problematic association with philosophy it remains a
foundational concept in the philosophy of the arts. A point argued by W. J. T.
Mitchell who notes that that wunltitke Pl at
has favourably defined all arts, including visual art, as modes of represerifation.
Representation widely refers to the production of meaning through the use of

language. Elliot Eisner has argued that representation is what is needed if the

productsof our imagination are to make a contribution to culture, therefore it is

through representation that the idea or image is preserved in durable form, this means
that representation Ostabilizes the idea
dialoguew i t h8® Historicdlly, debates concerning representation have focused on

the theories of mimesis and convention. Mimesis is understood as some notion of
mimicry whereby something represents something else if the former mimics the

latter in some relevamvay, in contrastconvention functions by way of voluntary

and arbitrary stipulatiorf! Consequentlyrepresentation through convention occurs

through generally understood symbols that refer to concepts or objects, and mimetic

representation is primarilgoncerned with imitation or reflection.
1.9: The Outline of the Study

Thisthesisis presented in seven interrelated chapters which are further divided into
thematic sections. This introductory chapter provides a space in which to present a
synopsis of th study, that is, it provides the focus, context and background of the
study as well as elaborating on the terms specific tahbisis Chapter @e also

outlines the aims and objectives underscoring the research in addition to revealing

the relevance andtionale for conducting this research.

Chapter Tvo, the methodologyiscusses the approach taken to conduct this study.
This contributes to the aim of the study by revealing the methods used for

investigating the research question. Such a discussiaeoma rationalisation of

BwW. J. T. Mitchell, O0Repr es eghlih@ds.)Coitica Terms for Literary Btad?t'edn)c chi a & T.
University of Chicago Press, Chicago, 1995, p.15

88 E. W. Eisner,The Arts and the Creation of Mindale University Press, New Haven, 2002, pp.5

For Elliot Eisner, imagination is a form ofthin ng t hat engenders i mages of the possi bl e
R. Frigg & M. C. ,inR.frigg& M. C. Hanten(éds.BegondcMimesisnadd Convention:

Representation in Art and Sciend»lume 262 Boston Studies in tR&ilosophy of Science, Springer, 2010, p.xv
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the research design in addition to an account of the theoretical frameworks which
support thighesis It also establishes grounded theory as the most appropriate

approach for this qualitative literatubasedhesis

Chapter Tree concerns a critical review of the literature relevant to this study. This
review analyses the multidisciplinary perspectives, theories and arguments that have
shaped debate concerning the visual representations within wigeiearte

discourse. To uretstand the complexity and diversity of the extant literature

informing the research, thisview of thdliterature is organised thematically

whereby the key ideas are further divided into severattsaimes that function to
categorise the research thatsfeagmented across several areas of inquiry. This
system sen&to establish relationships between existing knowledge as well as

identify areas where there was a knowledge deficit.

Chapter Bur presents the conceptual framework of the study. It provides a
systematic structure of the key concepts on which this study is based as well as the
proposed relationships between them. In contrast to the literature yexhesi

presents a critical review of the literature informing this study, the aim of the
conceptial framework is to examine the broad concepts which frame the study and
from which the research questions have arisen. Consequently this chapter will
provide clarity and focus for chapters five and six by establishing how linkages occur

between art and ence, the image, and how the image can know.

Chapter Fve examines the image as a meansoofimunication and representation
wherebythe visua) as a system of meaning makijfignctions differently in art than

it does in science. By conceptualising the gmeaker as rhetor this chapter argues
that visual rhetoric, the process of visually shaping knowledge as a means to
construct and transmit meaning, is deeply entrenched in art and in s&gnce.

focusing on the human body Chapter &tends on the conctgpestablished in

chapter five by advancing the idea that images as rhetorical sites are a common
ground of inquiry between art and science. Chapter seven revisits the research aims
and objectives outlined in chapter one. The focus of this chapter deythesights
derived from the research findings, as well as an evaluation of the grounded theory

approach.
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CHAPTER 2: METHODOLOGY

2.1: Introduction

The purpose of this chapter is to present the rationale and methodological structure of
this stuly as a systematic process that functions to address the research questions.
The aim of research is to seek new knowledge and advance understanding of the
topic of that research; it also aims to expand knowledge of the research process

itself 88

Thereforethis chapter functions to outline and explain the approaches taken to
address the research questions that guide this Sthadystudy seeks to demonstrate
that art, like science, has a legitimate claim to knowledge through three interrelated

frames of redrence, which constitute the following research questions.

1 How are the complexities that the image poses to the traditional concept of
knowledge described within the different ways of knowing? That is, does the
notion of multiple ways of knowing, includirtge visual communication of
concepts, have validity across disciplines?

1 Has the intellectual scrutiny of images carriers of information and sites of
knowledge productigrprivilegedonly one tradition of knowledge such as
science, or have strategiesdm employed in order to integrate ideas about art
and knowledge into academic discourse?

1 Is there a specific framework in which the image might be perceived as a
manifestation of the maturation of the complex and dynamic relationship
between art and smce, or does an engagement with the visual involve
appropriated concepts and methods rather than a form of organised

collaboration?

87 . 006 [he Essentjal Guide to Doing ResearSage Publications, London, 2004, p.15
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Because thiprocessnvolved complex concepts across diverse fields of ingthey

focus of the researdhvolvesundersanding relationships between concepts rather

than through measurement agajanst a O0stani

constructivistinterpretative framework has been adopted to underpin this qualitative
literaturebased research projethis is because tarpretative research and
constructivist ways of knowing allasWor new possibilities to be constructed from

the dat&?® In this way meaning is constructed through interpretation of, and

interaction with the social world.

Due to the complexity of the reselrquestions guiding this study a constructivist
grounded theory approach was deemed the most appropriate method in which to
conduct this study’® The appropriateness of this approach is in accord with the work
of Michael Jones and Irit Alonywho note thaanapproach is useful becauskits

capacity to interpret complex phenomena, its accommodation of social issues, its
appropriateness for socially constructed experiences, its absence from the constraints
of a priori knowl ed gfitwith difterent typesome t hod 6 s
researchers! More often associated with substantive theory than formal theory,
grounded theory offers a detailedjorousand systematic method of research that

also permits flexibility and creativity. Substantive theory rete a theoretical
interpretation or an explanation of a delimited problem in a particular®area.

Whereas formal theory concerns more extensive research and is developed for a
formal or conceptual area of inquiff.This thesisis concerned with building

substantive theory which will serve as a guiding framework for understanding the
significance of art to the knowledge debate. For the purposes of this study, the term
0t heoryd refers to substantive theory,

researchr within the research is consistent with a constrist grounded theory

8p, C. Taylor, 6Constructivism and Interpretive Researchod,
Normal University, Taipei, 7 May 1996, available frdmttps://pendidikansains.wordpress.com/2008/04/18/constructivism
andinterpretiveresearch/(accessed 22/04/2015) web page

% The selection of which method depends on the research questions being asked. Questions flow from the research problem, in
this case The Statement of Argument and the Statement of Purpose

M. Jones & | . MNdeofrGyunded Thedrydni Dogorat Studiesn Example from the Australian Film

I n d u d$ntematiénal Journal of Doctoral Studig¥ol.6, 2011, pp.92114, available from
http://ijds.orgV/olume6/1IJDSv6p098.14Jones322.pdhccessed 16/12/2013) pgB2

“A. Bryant & K. Charmaz, éDiscursive GI| TheSagerHandlmbékofTer ms 6, i
Grounded TheorySage Publications, London, 2007, p.610

%B. G. Glaser & A. LStraussThe Discovery of Grounded Theory: Strategies for Qualitative Resealdine, New York,

1967, p.32
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approach, wherelye researcher is part of the research process rather than an
objective observer and such the research:
the researcher and byeir reader as an inevitable part of the outcome of the

researci’l n seeking a methodol ogical o6fitd be
resear cher 6onstruotér ef meaningtishesearcher has adopted a

relativist ontological position and algjectivist epistemological perspective. The
appropriateness of a grounded theory approach is also due to the itexitreeat

the grounded theory methaahich is not only accommodative of librabased data

collection methods but this method also pdes a transparent means by which to

analyse a wide range of documents. This chapter will firstly outline the framework

for the research which involves the research strategy and the method used to conduct

this study. This is followed by the grounded the@search process. This section

concerns the processes involved in grounded theory research as well as the research
approach adopted by this grounded theory study. This chapter concludes with a
discussion concerning the theoretical frameworks that seovedlderpin this

research.

2.2: Framework for the Research

A framework for research is describley Sitwala Imendas a structure that provides
6guidance for the resesdaumedhmethodafed@ st udy quc
measuring variables are selectedamda | y s e s & Fuwthepnorapnae dath. 0

are collected and analysed this framework later functions to explain the findings of

the research and whether discrepancies éi$herefore should such discrepancies

be found, questions are asked whetherat the framework can be used to explain

such discrepancies.

%J. Mills, et al, p.2

®p. Leihr & M. J. Smith, in S. Imenda, 6ls There a Conceptual
Journal of Social Science¥0l.38, No.2, 2014, p.188, available frohitp://www.krepublishers.com/62ournals/JSS/JSE8-
0-000-14-Web/JSS38-2-000-14-Abst PDF/JSS38-2-18514-1396ImendaS-P/JSS38-2-18514-1396 ImendaS-P-
Tx%5B9%5D.pmd.pdfaccessed 23/11/2014) p.188

%P, Leihr & M. J. Smith, p.188
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2.2.1 Research Strategy

2.2.1 (i) A qualitative research approach

This literaturebasedhesisinvolvedan interpretative approach whereby meaning is
constructed from a variety of documemnisorder to make sense of the long and
complicated relationships that encompassed art, science the visual image and
knowledge. Because this study concerns the investigation of diverse relationships
that are difficult to measure quantitatively, and becawpteation of complex
phenomena from multiple perspectives is required to address the research questions,
a qualitative approach offerettie most appropriate form of inquityThis is because

a qualitative inquiry not only provides the opportunity for ftd& modes of research
which focused on interpretation, meaning and context, but qualitative research is also
6an exciting interdisciplinary | andscape
practices for g ¥%a@oasequéntlynapnstkuactivisintepretgtieed .
framework servedb inform the methodology and provide context for this study.

2.2.1 (ii) A constructivist-interpretive framework

The O6conisteuptrievi ¥t 6 gewouoiitheghosophyioft i al | y
Edmund Husserd®y gmhdnWimMemellm Dil t heyds an
phil osophersdé study of HemeneutigdtFeomthise unde:
perspectivethe existence of an objective reality is rejected in favour of the notion of
multiple realities that are socially cstnucted:®® Consequentlythe concept of the

active researcher is mital to the research process. This is consistent with the work

of Egon Guba and Yvonna Lincoln who suggest epistemologically, constructivism is
subjectivist and transitional; meaningthah e o6i nvesti gator and t |
i nvestigation are assumed to belteralyt er act |
createdas t he i nves t'%Tp this extenta cpnstauativestnterprétive

framework emphasises knowledgenstructim rather than knowledggiscovery.

" For this study pheomena refers to the object of study.

%S, N HessaBiber & P. L. Leavy;The Practice of Qualitative Resear(2® edn.), Sage, Loa Angeles, 2011, p.4

% R. T. Eichelberger, in D. M. MertenBgsearch and Evaluation in Education and Psychology: Integr&tingrsity with

Quantitative, Qualitative, and Mixed Metho@® edn), Sage, Los Angeles, 2010, p.16

1003, Mills, et al, 2006, p.2

ME, Guba & Y. S. Lincoln, O0Competing paradigms HHandbapkal i t ati v
of qualitative researchSAGE, Thousand Oaks, 1994, p.111
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2.2.2 Research Method

2.2.2 (i) Grounded theory

A grounded theory approagtasconsidered the most appropriate fit for this study

because this approach is suitable for investigating complex multifaceted phenomena
andbeause grounded theoryds iterative appr
documenionly researchand finally because grounded theory requires an active
engagement between the researcherand the'®fafah i s st udyo6s rigor o
involvement with complex and tamiliar fields of inquiry to this researcher, such as

the history and philosophy of science in addition to soelddiof science itself,

requiredan approach that enables a conceptual understanding to develop from an
engagement with the dafeéor this stidy, gounded theoryasspecifically useful

becauset providedrigorous insights into areas thaererelatively unknown to tis

researcher, since it is not only a detailed rigorous and systematic method of analysis,

it also reserves the need for thee@sher to conceive a preliminary hypothe$is.

Thereby permitting greater freedom to explore the issues related to research area.

The second reason forlseting grounded theory concernid grounded theory
research procesself, particularly the praate of simultaneous data collection and
data analysis. As a method that is primarily analytic, grounded themgn ideal fit
becausehisis aliteraturebasedhesiswhich relies on document analysis to realise
the research aims, which are to addrlssrésearch question in addition to
advancing an understanding of grounded theory in the discipline of art. The iterative
nature of data collection and data analysis mirrors the methods of {iaaeyl
researchwhich is described by Andrew Abbott as agess that is nesequential,
nonstandardised, parallel and artisan® Thirdly, this approach is an appropriate
fit because grounded theory is an interpretative method rather than positivist or
logico-deductive. This means that the researcher is aveagigment of the research

instead of being separate from it. Roy Suddaby attributes successful grounded theory

192M. Jones & I. Alony, 2011, p.1

103M. Jones & I. Alony, 2011, p.1

A, Abbott, 6The Traditional Fut ur eCollege a@idiespanch labrariggahgd] Theory
No.6, 2008 pp.524545, available fronhttp://home.uchicago.edu/~aabbott/Papers/cripub(pdéessed 25/06/2013), pp.532

536
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research to the creativity of the interpretative proc@s# concept that is noted by
grounded theory theorists such as Juliet Corbin and AnSé&lausswho write that
researchers following the grounded theory procedures without imagination or insight
into what the data are reflecting fail in in their quest, because they produce an
unimaginative analysis that may be adequately grounded in thduakinsufficiently
grounded for the researchers purpd¥&Thus creativity, or the interplay between

researcher and data, is a key component to grounded theory.
2.2.2 (ii) An overview of grounded theory

T h e round2d Theory Methd@tomprises a systematiinductive and comparative
approach for conductingninquiry for the purpose of constructing thed¥/. The
goal of a grounded theory method is to generate theory from the data. This is in
contrast to those methods that either utilise inductive metloatetely generate

themes from the data or employ deductive methods to test existing theories.

Grounded theory was first articulated in 1967 by sociologists Barney Glaser and

Anselm Strauss in their seminal woFke Discovery of Grounded Theol?

Accordingto Carla Willig this method was designed to open a space for the

development of new contextualised theories by allowing researchers to move from

data to theory so that new theories could eméP§&rounded theory has since

evolve and changedtoincluded f er ent i nterpretations dej
ontological and epistemological orientation. Howeesen though there are several

points of departure from the original concepyundedheorists remaicommitted

to a set of common characteristi¢8 These characteristics form the basis of the

principles of grounded theory outlined by Carla Wilkbereby:

Grounded theory involves the progressive identification and

™R, Suddaby, OFrom the edi AcademybManhagamentJouroalWol.4DeNb.4,200& ory i s not 0
pp.633 642, available fronmttp://www.idi.ntnu.no/grupper/su/publ/ese/suddaipgundedtheorednote06.pdf(accessed

08/02/2014) p.638

%3, Corbin & A. Strauss, O6Grounded t heorQualitateesSecologyh: Procedur
Vol.13, No.1, 1990, ppi21, available from
http://web.b.ebscohost.com.ezproxy.usqg.edu.au/ehost/pdfviewer/pdfviewer?vid=2&sid=5a2ef447c484b3
a0e7d0e3437f%40sessionmgrlll&hid=1{&ccessed 27/04/2015) p.19

A, Bryant & K. Charmaz, oélntroduction: Grounded Theory Rese,;
(eds.),The Sage Handbook of Grounded The&#&GE Publications, London, 2007, p.1

8B, G. Glaser & A. L. Strauss, 1967

19 C. Willig, Introducing Qualitative Research In Psycholdgy edn.), Open University Press, Maidenhead, 2013, p.70

107, Mills, et al, p.3
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integration of meaning from data. It is both the process of category
identification and integration (as method) and its product (as
theory). Grounded theory as method provides us with the
guidelines on how to identify categories, how to make links
between categories and how to establish relationships between
them. Grounded theory as theasythe eneproduct of this process;

it provides us with an explanatory framework with which to
understand the phenomenon under investigation. To identify, refine
and integrate categories, and ultimately to develop theory,
grounded theory researchers usawmnber of strategies, including
constant comparative analysis, theoretical sampling and

theoretical coding*!!

The three main versions of grounded theory that dominate the current field of
gualitative inquiry includterdlbhes®dcdmrad sCar
more structured approach aRYThes€remionmazdé c ol
representhe different perspectives that have resulted from ongoing methodological
development. Carla Willig points to the three major issues relatirgeteviolution of

the different approaches to grounded theory. These issues concern the role of

induction in grounded theory, discovery versus construcéind a focus on social

processes versus individual experierlé&These competing interpretations ermabl

researchers with diverse theoretical perspectivesiteue various forms of inquiry

through grounded theory methods.
2.2.2 (iii) Constructivist grounded theory as the method of Inquiry

Constructivist grounded theory is the most appropriate grounded,/theethod of

inquiry because this study is underpinned by a constructivist theoretical framework

which is not embedded in a materialistic ontological vieut insteagsubscribes to

mul tiple constructed realiti etvistictatt hi n t |

is, knowledge and realities are time, space and context dependent), inquiry should be

11C. Willig, 2013, p.70
uz¢_ \illig, 2013, p.76
u3C_ Willig, 2013, p.76
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naturalistic, and that interpretivism (rather than scientific methods and empiricism) is

the appropriate frame through which to bring to light and explonee s e ¢ al i t i e
Consequentlythe researcher is considered to be central to the research process. For

this reason a researcher is accomphbiga constructivist worldvieytherefore

functioning as a ceconstructor of the reality that is the researabcpss!!® This

means thathrough interaction and therefore interpretation of the data, research

becomes process of coonstruction. For this study, thd@ion of constructivist

grounded theoriasprovided the opportunity to maintain the rigoof theclassical

grounded theory approach whilst remaining open to the possibilities of multiple

realities that might be constructed from the dAtaording toKathy Charmaz this
opportunity arises Owhen soci al ctonstrucil
action, and interpretation with grounded theory analytic strategies, they can produce
dense analyses with explanatory YThever, a:
debates surrounding traditional and the constructivist approaches reflect difserence

in practice and theoretical orientation. Traditionaliatxording to Charmaadopt a

limited form of grounded theory which emphasises generality instead of relativity,

and objectivity rather than reflexivity:’ Traditional grounded theory states that

theories emerge from the data. Constructivists however question this ¢ oSy

instead that theories are constructed by the researcher interacting with the data. In

this way decisions relating to the data, such as type, source, collection andsasalysi

well as the theoretical and methodological framewmkape the research process

and the conclusions drawn. Thasnstructivism addresses how realities are made.

Bryant and Charmaz concur on this point, stating that constructivism is a perspective

that assumes that people, including researchers, construct the realities in which they
participate 18 The authors go on to explain:

Constructivist inquiry starts with the experience and asks how

13, E. Bisman & C. Highfi e vediew andBxanpl®af @otstructvistResdarchivel | ed: An O
A ¢ ¢ o u nAustralagién,Accounting, Business and Finance JouMall6, No.5, 2012, pp-22, available from
http://ro.uow.edu.au/aabfj/vol6/iss5/faccessed 25/2/2015) p.6

15D.DarlastonJ ones, 6&Making connections: The relationship between e
Community Psychologist, Vol.19, No.1, 2007, pf219available from
http://committeehub.groups.aps.stage.roadhouse.com.au/Assets/Files/Dadaséamn 19%281%29.p¢Hccessed 12/01/2014)

p.25

16K, Charmaz, 2008, p.399

7K. Charmaz, 2008, p.399

18 A, Bryant & K. Charmaz, 2007, p.607

38


http://ro.uow.edu.au/aabfj/vol6/iss5/2
http://committeehub.groups.aps.stage.roadhouse.com.au/Assets/Files/Darlaston-Jones_19%281%29.pdf

Chapter 2Methodology

members construct it. To the best of their ability, constrists

enter the phenomenon, gain multiple views of it, and locate it in its

web of connections and constraints. Constructivists acknowledge

that their interpretation of the studied phenomenon is itself a

constructiont®
According to Charmaz grounded theary r at egi es are Ostrategi
interrogating our data, not*moounttagts t o kn:

objectivist methods seek to provide explanations and predications.

This studyinvolved threeexpectations that are consisterith a constructivist

approach. This study assudfestly, that there are multiple realities that are

constructed within certain conditions. This assumption is in keeping with an
interpretative theory that calls for an imaginative understanding of tteedtu
phenomenon, whereby knowledge and theories are situated and contéxire.

second assumptionconcedt he concept of reflexivity.
researcher's scrutiny of his or her research experience, decisions, and interpretations
in ways hat bring the researcher into the process and allow readers to assess how and
to what extent his or her interests, positions, and assumptions influenced the

r e s e a’fIrctiis.way the practice of reflection involves the researcher

continuously examiningneself as a reseder. For this study, reflectiamot only
involvedassumptions and preconceptiomgt how these affeed certain research
decisionsForinstance Charmazrgues thaa reflexive stance towatabth the

research process anesearclproducts considerhow theories evolve by reflecting

on earlier points of researc® Thirdly, a constructivist assumes that the research is

a caconstructed activity between the researcher and the data. In this instance

Char maz c¢ | ai mprodudtofahe resedrehtpracess,ma simaply observed
objects of it. Researchers are part of the research situation, and their positions,
privileges, perspect i3 Thismeanrsthdtthe reseaachesi c t i o |

19 A, Bryant & K. Charmaz, 2007, p.607

120K, Charmaz, 2008, p.401

121K, CharmazConstructing Grounded Theory: A Practical Guide through Qualitative Anal@sige Publications, Thousand
Oaks, 2006, p.131

12 A, Bryant & K. Charmaz2007, p.609

12K, Charmaz, 2006, p.131

124K, Charmaz, 2008, p.402
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is an integral part of the researctuation. These assumptions therefore prodithe
frame in which this constructivist grounded theory research progsibe

conducted.
2.2.2 (iv) Strengths and challenges of grounded theory

No one method is applicable across all research settings,laabuesearch

methods have inherent strengths and weaknesses or challenges. In addition to claims
of epistemological simplicity, improvised methods of data collection and analysis,
some commentary on grounded theory originates from within grounded ttssdiy

As previously notedsuch disputes arise from ongoing methodological development.
However the multiple variations and interpretations of grounded theory and the
diverse theoretical perspectives, particularly between classical grounded theory and
the evolving grounded theories, contribute to the perception that grounded theory is
limited in its application. This is despite claims regarding its widespread popularity

as a research method.

The strength of the grounded theory method is, accordingdbadl Muller,
the ability to make sense of diverse phenomena, to construct an
account of those phenomena that is strongly based in the data
(Agroundedo in the data), to devel op
iterative and principled series of challenges and modiions, and
to communicate the end result to others in a way that is convincing
and valuable to their own research and understandffg.
For Gregory McKinney this means that grounded theory methods have not only
earned their place as a standard methodhée also influenced researchers from
varied disciplines'®Mc Ki nneydés argues that grounded
significance because this approach;
1. provides explicit, sequential guidelines for conducting qualitative research
2. offers specific strategidsr handling the analytic phases of inquiry

M. Muller, éCuriosity, Creativity, and Surprise as Analytic
Kellogg (eds.)Ways of Knowingn HCI, Springer, New York, 2014, p.25

%G, McKinney, OQualitative Re sResaarch BuideFempewnivermsity Lidfaniesor y: What i s
available fromhttp://quides.temple.edu/groundedthedaccessed 11/06/2015) web page
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3. streamlines and integrates data collection and analysis
4. advances conceptual analysis of qualitative data

5. legitimizes qualitative research as scientific inquiry

One challenge to grounded theory is the overly genuse of the term. Writing in
2006 Roy Suddaby listed six misconceptions of what grounded theory #€'not.
These include:

1. Grounded theory is not an excuse to ignore the literature

2. Grounded theory is not a presentation of raw data

3. Grounded theory is nolh¢ory testing, content analysis or word counts

4. Grounded theory is not simply routine application of formulaic technique to

data

o

Grounded theory is not perfect

6. Grounded theory is not easy

For Suddabymislabelling a study, which results in the generic ajgpion of

grounded theory to any form of qualitative research project, might be avoided by

ensuring that the study includes a meticulous and transparent method&logy.

Challenges to constructivist grounded theory also arise from ctdipwtential

researber bias, wherebyi@is is seen as artrat to the validity of a study.dwever

Barney Gl aser sugg e svariabletaida socid jrodeckthei s | u s |
researcher is exerting bias, then this is a part of the research, in which biaalis a vit
variable to weave into t%AccodiogtisMichaelt ¢ o mp
Jones and Irit Alony the process of Grounded Theory functions by including an
acknowl edgement o f*Forlrexeamplethis stualy cocesnsa 6 bi as
constructivistinterpretative paradigm which adopts a relativist ontological position

and a subjectivist epistemology. Such disclosure therefore serves to alert the reader

of this researchés orientation as well as this researcteawareness of the potential

for biasto exist.

127R. Suddaby, pp.63840

18R, Suddaby, p.640

%8B, G. Glaser, 6Const FaruntQualiiative Sodkt Researchie.8, Nd 8, Arbl2, 203, available
from http://www.qualitativeresearch.net/index.php/fgs/article/view/825/171@2cessed 20/01/2013) web page

130M. Jones & I. Alony, 2011, p.7
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2.3: The Grounded Theory Research Process

2.3.1: The Research Process

2.3.1 (i) Positioning the researcher

In constructivist grounded theory research the researcher's presence is not only
integral to the research process but is also part okearch outcome.
Consequentht he r esearcher 6s position must be

is the voice that shows and talks about the research'#réacording to Melanie

Birks and Jane Mills interrogatequmeg t he r
thinking about what you believe to be tr
ont ol ogi cal position is determined, O0you
researchers can |l egitimately gansn knowl e

epistemology, or the nature of justified knowledgéIn keeping with a
constructivistinterpretive paradignthis researcher has adopted a relativist

ontological position that involves the notion of multiple and socially constructed
realities, and a $ajective epistemology. Within a constructivist grounded theory
methodology this means that the researcher is a subjective active participant in data

analysis rather than an objective instrument of data collection.

By acknowledging a subjective approachideearch the researcher is also

acknowledging that they cannot be isolated from the research. This is because a
constructivist approach emphasizes the subjective interrelationship between the
researcher and the researched, and theoostruction of meani 13 The process of

making the researchirinfluence on the research explicgtgenerally referred to as

reflexivity. A reflective sance according to Kathy Charmais,animportantaspect
ofresearch because it inforomerrégsédaxhy t he r e
relates to the research particit*®ants, ani

Reflexivity be@n with thisresearcher statirtipe philosophical position to research

BIR, Ramal ho, P. Adams, P. Huggard & K. Hoare, O6Literature Re
Forum: Qualitative Social Researc¥ipl.16, No.3, Art.19, 2015, available fronttp://www.qualitative
research.net/index.php/fgs/article/view/2313/38@6cessed 12/2016) web page

132 M. Birks & J. Mills, Grounded Theory: A Practical GUidBAGE Publications, London, 2011, p.51

1337, Mills, et al 2006, p.2

134K. Charmaz, 2006, p.189
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and proceedethroughout the research processis functioningo provde
transparency to the subjective approach to researcthareforethe insights gained
from the research findings. For this stuthe reflexive process is made visible

through the process of memoing.

2.3.1 (ii) Data collection

This literaturebased stdy is concerned with documents that existed prior to, and not
because of the research. Consequestigh data is referred to as secondary data.

This secondary data included historical records and contemporary studies that are
documented in discipline spéc journals and academic texts as well as event

programmes, media documents including interviews and personal papers and diaries,

in addition to a vast array of images created in the pursuit of artistic and scientific
knowl edge. Bar netgatéo@llds e rsé sd aa ragbauneduretr e f or e
starting point in which to consider the range and complexity of the data that

constituted the research for this stuthy.The relevant data was collected from pool

of existing knowledge utilising librarpasedechniques that concerned the both the

physical and virtual library.

Despite increasing interest in secondary data and the potential benefits to a study,
such as the provision of theoretical and methodological insigifeiee remains scant
information re@rding the use of these documents in grounded theory methods.
However the utilisation of secondary data sources in grounded tli®encouraged

by Barney Glaser and Anselm Strauss when they suggest that not only does the
library contain materials that@gas potentially valuable for generating theory as
observations and interviews, but similar to other forms of research such as fieldwork,
library-based research must be directed with intelligence and ingenuity if it is to be
effective.'3® By emphasising thsimilarities between fieldwork and librabased
research thecholarsvere advocating a shift in the attitude toward datiie

research materials such as secondary Wdidst this study did not produce new

1358, G. GlaserDoing Grounded Theory: Issues & DiscussiGociology Press, Mill Vallg 1998, p.8
1B, G. Glaser & A. L. Strauss, 1967, p.163
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data, the use of documents enabled the oactgbn of new concepts and ultimately

theory.
2.3.1 (iii) Analysis of the data

According to Charmagrounded theory is primarily a method of analygiereby
eachphase of the inquiry serves to raise the analytic level of the Wik,

grounded theoryata analysis commences and continues with data collection in order
to allow data sampling. Data analysis begins with cqdirdngch refers tothe process

by which data is conceptually categorised. Catesdentified by Birks and Mills as

a o f or mand that researchershiepeatedly use to identify conceptual re
occurrences and similarities ,whereashe pat t
groups of codes representing a higher level concept form a cat&§dryoncept is
described as a descriptioe explanatory idea, its meaning embedded in the word,
label or symbol3° Coding is the process of breaking down data into components and
labelling those componentBurthermorecoding is integral to theory development,

in that it is a process which comnsthe conceptual abstraction of data and its

reintegration as theory takes plat@.

Data analysis also involves the notions ¢
and O0reusing data from previous for a ne\
chaper to discuss the various definitional concerns relating teypisting data and
secondary analysiBowever this study adogdthe position of Martyn Hammersley
who put forward the notion that

[l]t is possible, and desirable, to use material that othe

researchers have generated; and that the process of analysis here

is no different in epistemic status from that in primary research,

because the data are necessarily constituted, contextualised and

K. Charmaz, O6The Power and Medical Siiolage @ntind/al.b, N@F, 20R2rppllsy ded Theor y.
available fromhttp://www.medicalsociologyonline.org/resources/Vol61ss3/MB06x_ThePowerandPotentialGrounded

Theory Charmaz.pdfaccessed 27/01/2014) p.4

138 M. Birks & J. Mills, p.93

1391, Holloway, A-Z of qualitative research in healthca2" edn), Oxford, Blackwell, 2008, p.43

WK, Charmaz, o6Grounded theory: Objectivist and Handboakt ructi vi s
of qualitative researcl2™ edn), SAGE, Thousar@aks, 2000, p.515

J. A. Hol t on, & The c od Gnude® Theory RevieWohInNb.1,i2016, av@ilakdelfrone nge s 6,
http://groundedtheoryreviemom/2010/04/02/theodingprocessandits-challenges/(accessed 21/01/2014) web page
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recontextualised within any project. As a result, thebpems of

60fitd and 6contextdéd are no more |ikel
from an earlier study than they are i
produced#!

The potential of analysing data collected for other purpissaisorecognised
Barney Glaser who rtes that this reemerging method was appropriate for the
investigation of theoretical and substantive problems, in pacause secondary

analysis can lend new strength to a body of knowlettge.

2.3.2 The Research Approach

Grounded theory is describedasoncurrent, iterative and ndinear form of

inquiry, whereby data collection and data analysis continue simultaneously
throughout the research process until theory development occurs. Hpfoetiee
purposes of documentary convenierecéormulaic preentation was adopted for this
study whereby each phase of the resemrdmsplayed as a sequential process. Thus
the gproach to the research consistédhe several phases of analysis as well as the

section that describes the sites where this anatysksplace.
2.3.2 (i) Iterative analysis

Initial coding

Initial coding, also referred to as open coding, proceeds from data collection and is
the first step of data analysis, whereby important words, or groups of words are
identified then labelled accdrayly. 143 These categories serve to facilitate

comparison both between phenomena and among phenomena, such as differentiating
between art and science or between the different artistic or scientific disciplines.

Thus the codes that were formulatddring the initial coding proceseflect the

diversity and complexity of the study. For examplet only werehe initial codes of

Ovi sual representationsoé6, O0scientific kni

M. Hammer s | e yJse Qodlitative Ddte ViaRSecondary Analysis? Notes on Some Terminological and

Substantive | ssuesbé6, i n SRGEQualitaltivie Reseamth MethdgISAGE Bublecatians, Thousand s . ) ,
Oaks, 2010, p.4
4B, G. Glaser, ORetreading Research Material s: Ankticen Use of Se.

Behavioural Scienge/ol.6, No.10, 1963, pp. 114, availabé from
http://abs.sagepub.com.ezproxy.usq.edu.au/content/6/10/11.full.pdftategssed 06/04/2015) p.11
143M. Birks & J. Mills, p.9
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from a wide range oflatagathered for the pretinary literature review, the

formation of these codes alsoe | i ed o n tphiarlsnowledgsrevsualam e r 6 s
and science. These codes borrowesagdencer om s
rel ationshipd and Ovi stuaoln émo daensd orfe fnheedcit ce
assumptions based in disciplinary perspectives, which functioned to shape both the
research topic and the conceptual emph&¥iZhe initial codes and categories

functioned as points of departure for developing specificctt®ugh studying the

data and successive levels of analy$tsBecauseltese initial codes were

provisional comparative and disciplinarily oriented, they functioned to provide a

general survey of the research area and identify gaps in the research.

Theinitial coding process utilised inductive reasoning through a close reading of the

data until concepts were identified and codes were assigned. For exdotple@ents

were critically read and analysed in order to establish disciplinary orientation as well

as focus and context of the study, the data was then loosely collated to form

categories based on similar phenomena. Data was coded along thematic and

di sciplinary |Iines and categories such a:
and 6gednwyerrelsosutrcesd were quickly deter mi
throughout the duration of the study as the data was reviewed and codes redeveloped.
However theseinitial codes were more descriptive than interpretative, reflecting an

early focus based on priperspectives that were elaborated during the original

project proposal.

Theoretical sampling

Theoretical sampling is described by Bar.
process of data collection for generating theory whereby the analyst jointlgtsplle

codes, and analyses his data and decides what data to collect next and where to find
them, in order to devVv¥Thisprochssntihugseuotir y as |
no new codes are identified in the datbwhich time coding is of a more advadce

nature and the researcher seeks extant theory to add explanatory power to their

144K, Charmaz, 2006, pp.167
K. Charmaz, 2006, p.17
146B, G. Glaser & A. L. Strauss, 1967, p.45

46



Chapter 2Methodology

integrative grounded theord/” In this stuly theoretical sampling involveshmpling

for the development of a theoretical category, whereby new concepts were selected

based onnformation that had emerged from data already coded. For example

theoretical sampling shaped further data collection as coraegt®des were
emerging from the O6general pool & of dat a
this pool this study pusued the developing concepts related to historical debates
concerning the image as well as the imaged dichotomy. Consequentliis

process provid&the means of ensuring that new data contributes to theory

dewelopment and that the data workeih the concepts already compiled through a

measure of fit and relevancdé® During this phase relationships between data sets

were identified and gaps in the existing datxerevealed, therefe theoretical

sampling providedhe means by which to identify tlaeeas in which there was a lack

of data. Somecholarsconsider that part of the analytic process of research is
realising that the data has O6gapsé6. For
researcher to conceptualise how and what is needed to fill thpsetgus

simultaneous data collection and analysis facilitates delving into the research

problem as well as engage in developing categofiéRather than the topic of the
researchthemost signi fi cant 6gapcénecernddehet i fi ed b
research process itself, specificalligere was a lack of published data relating to

literaturebased studies.

Constant comparative analysis

The method of advancing conceptual understanding through ongoing comparison of
incident to incident, incident taodes, codes to codes, codes to categories, and
categories to categories, is referred to as constant comparative an2Jsis

iterative analytical approach involves a constant engagement with the data whereby
the decisions to collect new data and recextant data concesitheoretical

sampling. These decisions are based on comparing existing codes and categories

WK, Hoare, J. Mills & K. Francis, O6Dancing with data: an exa
s t u thtgrbational Journal of Nursing Practic&/0l.18, No.3, 2012pp.240245, available from
http://onlinelibrary.wiley.com.ezproxy.usqg.edu.au/doi/10.1111/j.1%APX.2012.02038.x/epdfaccessed 15/02/2014pa4

148 M. Jones. & I. Alony, 2011, p.12

149K, Charmaz, 2006, p.48

150\, Birks & J. Mills, p.11
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with developing codes and categories so as to advance conceptual understanding of

these emerging categories. This phase articulates and tlabdeksntinuing iterative

process that extends from data collection and analysis, through theoretical sampling

to the emergence of substantive thedtyOn this pointa constructivist grounded

theorist would insist that substantive theory is constructad the data rather than

emerge from it. The decisions that resdfrom the ongoing interplay between data

collection and data analysis invol¥/both inductive and abductive modes of
reasoning. Inductive reasoni regnswiththel ef i ne
study of a range of individual cases and extrapolates patterns from them to form a
conceptuaPWheregsr wbduction is 6a type o
examining data and after scrutiny of these data, entertains all possitdaatiqis

for the observed data, and then forms hypotheses to confirm or disconfirm until the
researcher arrives at the most ¥l ausible
Because this study involved a large amount of data thrtheghforementioned

collection strategieshere was a heavy relianoamemos to maintain focus and

make decisions. Thusemos served as a site of analysis whereby data advanced

from a descriptive, thematic analysis to the development of a theoretical picture.

Intermediate coding

Intermediate coding is the next major step in the analytical process. This is a more
directed, selective, and conceptual form of coding that is guided by the decision

making during the initial coding. For Birks and Mijllatermediate coding closely

resembl es Gl aserd6s O6selective codingb, whi
vari abl es; and Charmazdé 6focused codingb
addition to Strausso6 and Corbinds o6axi al
intermediate codingt>* The aim of this phaseasto attain a higher level of

conceptual analysis through ongoing comparative analysis and conceptualisation

whereby connections among themes were identified. The notion of rhé&oric

exampleis a recurring tame througbut each of the categories of art, science,

1B, G. Glaser & A. L. Strauss, 1967, pp.165
12 A, Bryant & K. Charmaz, 2007, p.607
18 A, Bryant & K. Charmaz, 2007, p.603
1%4M. Birks & J. Mills, p.96
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knowledge and the image. Consequerttig processes of theoretical sampling and

selective coding identified rhetoric as a core category because rhetoric encapsulates

and explains this grounded the@y a whole!>® As a core categoryhetoric became
understood within a framework of sub cat
O0strategi es f-ohelaterovasnconoeptoabsed thoongh codes such as

Ovi sual | i t er acayndd, Obécrohnentuonriiccaatli nlgi tve rsaucayl
process of conceptualisation was achieagdhe result dull theoretical saturation

of both the core category and its subsidiary categories;aagories and their

properties®® Hence the newly constructelihks between conceptsuch as

Oknowl edge tr ans mi s asiwellm®an astablishédwdlatonship | ma
between these individual concepts and the newly identified core category resulted in

a reordering and eventual incorporation oftheealyea bl i shed codes su
presentation of knowledged6 into new cate:

O0strategies for communicationé.

Advanced coding and theoretical integration

According to Birks and Mills there are three factors necessary for theahteygof
grounded theory:>’ The first necessary factor conceras identified core category.
Wit hout this 6hubdé of the devel oping the:
the theory are fragile and theoretical elaboration is diminisfigd@ihe developrant

of the core category of rhetoric and saturation of other major categories thadocus
on visual forms of inquiry resulted in a provisional model in which to argue that art
is a sigificant knowledge discipline. Thesondnecessary factor involveke
theoretical saturation of major categorié$The categories that constituted this
study were theoretically saturated when it was noted that gathering fresh data no
longer sparks new theoretical insights nor reveals new properties of these core
theoretichcategories®® As an abstract term theoretical saturation is determined by

the researcher. Saturated categories suc|

15M. Birks & J. Mills, p.12
156 M. Birks & J. Mills, p.12
157 M. Birks & J. Mills, p.115
158 M. Birks & J. Mills, p.115
159M. Birks & J. Mills, p.115
160K, Charmaz, 2006, p.113
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therefore theoretically abstract yet substantively grounded and as such function as the
link between the data and the final theoi¥,.The third necessary factovolvesan
accumulated bank of analytical mem§$The research proce&s this project was
dependent on two types of memos, the research journal and tbebpnéssion

drafts, as well as éhconcept maps that described the evolving structure of individual
chapters. It was found that reviewing and sorting these memaos facilitates the
integration process through the identification of relationships and synthesising

concepts!®®

Even though the fial phase of analysis before theoretical integration is described as
advanced coding, Birks and Mills emphasise that this does not preclude returning to
earlier phases analysis to ensure that the theory, which is linked through the core
category, remainsrgunded 14 Although many of the categories requitengoing
reflection dumg the course of this researelystracting ideas and constructing
categories that encompassed the core category was particularity problematic. This
meant returning to the data tlaify concepts and relationships that were the source
of uncertainty and ambiguity. Karen Locke argues such uncertainty and ambiguity
are part of an interpretative researchpradess t hat oO0data are a re
connections and relationshigsat will help us to imagine the processes, structures,
or charact er i z &% Thi®ambiguity becomesmiog pronounedas
analysis moves toward theory, therefore it functions as an opportunity to maintain

both focus and precision in the wdition of grounded theory method.

For this study advanced codimgisachieved through the utilisation of a storyline.

Although this approach was utilised in various forms throughout different stages of

the analysisit was specifically useful during tHanal analytical stage of the
research. A storyline is described as 0a

construction, formulation and presentation of research findings through the

161 M. Birks & J. Mills, p.115

162 M. Birks & J. Mills, p.115

183 A, L. Strauss & J. CorbirBasics of qulitative research: Grounded theory procedures and technicsiage, London, 1998,

p.148

164 M. Birks & J. Mills, p.117

K. Locke, ORational Contrdalhiarkd nigr Motdiesn als MNreeeplsay:y DOwealsi on
in A. Bryant & K. CharmazZThe Sage Handbook of Grounded The&gge Publications, London, 2007, p.575

166 M. Birks & J. Mills, p.117
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production of a c oYfStaryéne &s agtrategyas dsedcdotht heor vy .
for developing and disseminating grounded theang for this study storyline also

served to demonstrate the aims of a grounded theory research study. That is,
grounded theory O6aims to produce hbe theor:
context within which it exists6 and becal
end result of specific data collection and analysis technidtfaa/ith these aims in

mind, theoretical integration was formulated with the assistance of memos and the
aforementioned concept maps. These maps provided a schematic representation of

the order and sequence of the categories that were continuously refined while firming

the dimensions of the core category, and like the measssimed increasing

significance to theleveloping a storyline. In producing a story line Birks and Mills

stress that theory takes precedence, because the emphasis is on theory as a product of
analysis®® Rather than a descriptivepart, the final storyline serveaks a high level

of conceptuabbstraction whereby theoretical constructs, such as the relationship

between categories, provide the framework of the study.

Theoretical coding, considered to be the final analytical process of grounded theory,

i's descri bed as 0 ttibnsto pravide adréamewodkfoa n c ed ab s |
enhancing the expl anat &YBgcaysethedheoreticl gr oun
codes constructed during the final analytical stages of the study help tell an analytical

story that has coherendieh ey O not o nHowyou substaetipetcades! i z e
are related, but also move vyotliTheanal yti c
conceptual map for exampldustrated the direction of anatomy from the concept of

useful knowledge, through the notion of knowledge interprétextigh the practice

of dissection to the preservation of this knowledge in illustrated anatomy. The

theoretical code that propelled this process concerned the interrelationship between
borrowingknowledge shaping knowledge and knowledge advancemens. Fdmi of

the storyline conceptualised anatomy as field of knowledge that evolved through

167 M. Birks & J. Mills, p.115

%M, Birks, J. Mills, K. Francis & Y. Chapman, dteotyhousand wo
r e s e daumdl d Research in Nursinyol.14, No.5, 2009, 403117, available from

http://jrn.sagepub.com/content/14/5/4(&ccessed 07/05/2015)

169 M. Birks & J. Mills, p.119

170M. Birks & J. Mills, p.176

1K, Charmaz, 2006, p.63

51


http://jrn.sagepub.com/content/14/5/405

Chapter 2Methodology

various conceptual stages from the destruction of the physical body by science to its
artistic preservation in anatomical images. Producing this grounded theoryastady
storyline provided the format to explain the construction of substantive theory from
the data.

Generating theory/theorising

The results of this research are explained through the aforementioned storyline which

is a set of concepts that are linkeddon a cohesive whole. This is in keeping with

the definition of a theory provided by Birks and Mills, whereby theory is an
6explanatory scheme comprising a set of
| ogi cal patt ertAThe aonfof tistudyiseéoaddiessithe nesiarch
guestions and present the 6findingsé thr
argument. In this wayhe research document functioned to demonstrate an

understanding of the topic as well as the research process its&égdimg with the

core category of rhetoric, the notion of theorising which emphasises understanding

rat her than explaining is deemed to be a
this research. Theorising Ottewordandef t he p
constructing abstract unidFerthisgraunddd ngs ab o
theory study theorising concerned guiding interpretive theoretical practice rather than
providing a blueprint for theoretical product$.Consequentlyinterpreative

theorising concerned the construction of meaning instead of the discovery of facts.
2.3.2 (ii) Sites of analysis and conceptualisation

Memos and maps

Memo writing is the keyo this research processcause memos provide a written
record of the irdrpretative and analytical processes that were required to address the
research goals. These menmas onlyinvolve the majority of all writings including

early categorising strategidsjt they alsdunction to ensure that the questions were
fully undersbod and the findings meaningfully interpreted. Because documentary

172 M. Birks & J. Mills, p.119
13K, Charmaz, 2006, p.128
174K. Charmaz, 2006, p.129
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analysis was the primary means by which this research project was approached, and
because vast amounts of detailed information was involved in thegprocesses,
memoing providedhe stategy by which to clarify complex data and identify gaps in

the research. Consequentllyis study relie@xtensivelyon memoing as a method to
maintain focusanthus6 ¢ | ar i fy areas ofThsstuowalsant i ve
reliedon concept maps in wth to represent meaningful relationships between
concepts. Concept maps are described as a schematic devices for representing a set
of concept meanings embedded in a framework of proposifiifor this study

concept maps are the tools by which themer organised and represented. As well

as sites of conceptualisation, memos and maps alsalses\zesite of reflection in

that they involve both inductive and deductive logic. For exampégnos and maps

are inductive during the process of conceptualiiregdata and deductive when the
researcher assesses how the conceptual labels, categories and subcategories link
together’” Consequentlythese devices function to represent the visible and

therefore retrievabl e aspeumdachof the groul

Memoing

This study maintainedn ongoing relationship with the research through two

separate forms of memoing which are essential in providing insights into data

analysis and therefore theory development. The first memos concern the research

journal; these memos were initially descriptive notations. Thengstiand re

writings of the presubmission draftor rough draftsserve as the second type of

memoing, for the purposes of differentiation these dated and titled memos are

referred to as drafhe mo s . Memoing functions to refle
dialogue which isa process adboth inductiveand deductive logidBy way of

explanationmemos are inductive during the process of conceptualising the data and

3., €. Hood, 060Orthodoxy vs. Power: The DefiningThelSageits of Gr .
Handbook of Gunded TheorySage Publications, London, 2007, p.161

176 3. D.Novak & B. D. Gowin Learning How to LearnCambridge University Press, Cambridge, 1984, p.15

s, A. Hutchinson, cited in T. V. McCann i&8MeR.h oGl ddirskg,y 66 Gr ound
Researcheryol.11, No. 2, 2003, pp-18, available from
http://web.ebscohostom.ezproxy.usg.edu.au/ehost/pdfviewer/pdfviewer?sid=f5afttd8244b9-bf2e-
974395aa9310%40sessionmgrl98&vid=0&hid=1@¢cessed 13/04/2015) p.15
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deductive when the researchssasses how the conceptual labels, categories and

subcategories link togethér®

Memo writing also concerns the literature review which in grounded theory remains

a site of disputatiorOn this issu€Ciaran Dunngpoints outthat Glaser and Strauss
advisedagainst conducting a literature review during the early stage of the research
process from a desire to allow categories to emerge naturally from the data during
analysis1™ This stancesupposediyllowed the researcher to enter the field free of
preconcered ideas. Howevephilosophers have long understood that it is not only
impossible to know anything without referring to prior knowledge, but it is this prior
knowledge that makes knowing possibteT he concept of the Ot at
grounded theorynquiry is a flawed and often misunderstood concept because
researchers frequently possess some preconceived ideas relevant to the inquiry. The
notion of disregarding prior knowledge however is based on a serious misreading of
the seminal texts in groundéueory.® Rather than a complete avoidance of the
existing literature, lan Dey suggests Glaser and Strauss advise a wider engagement
with ideas from diverse field¢hereby increasing the potential for theoretical
stimulation.!® As grounded theory evolvatiffering views concerning the role of

literature in the research process were embraced.

In addition to the aforementioned classic Glaserian grounded theory, the model
posed by Juliet Corbin and Anselm Strauss allowed for an early review of the
relevantiterature.!® Whereas Kathy Charmaz argued a delayed but focused
literature review helps to strengthen the argument and lend credibility to the study.

184 From this perspective memos have a significant role in the literature review. For

1783, A. Hutchinson, p.15

C. Dunne, 6The place of the | i tinkemaional doarnatofSocied Researdfol.idt ounded t |
No.2, 2011, pp.11124, available from
http://staff.neu.edu.tr/~cise.cavusoglu/Documents/Advaced%20Research%20Methods/Qualitative/Dunne%20Place%200f%20L
iterature%20in%20Grounded%?20theory.fdtcessed 19/01/2014) pp.1184

Byniversity of Strathcl yde, 0 SppliedHducagtional artd&arial Réseaschd University t  Mat er |
of Strathclyde, available from

http://www.strath.ac.uk/aer/materials/2designstragigeducationalresearch/unit3/sensitisingcategoriastessed

03/04/2015) web page

181R. Suddaby, p.634

], Dey, O0Grounding Categor i &ms&ageHandbodk of BouydediThe@EGEC. Char maz (-
Publications, Los Angeles, 2007, p.176

1833, Corbin & A. A. StraussBasics of Qualitative Research: Techniques and Procedures for Developing Grounded(3heory

edn.), SAGE Publications, Los Angeles, 2008, p{236

184K, Charmaz, 2006, pp.16E56
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Dunne it is implausile that memoing should not form an integral component of the

|l iterature review, Owhereby the researchi
been exposed whil e eng®gdinsequentymenmoinge X i st i n
represents the visible anceth e f or e retri evabl e aspect of
iterative approach.

Maintaining a research journal provid#dte space to document thoughts as well as

function as an audit trail. The audit trail is not only concerned with the overall
progress of thepjoe ct but it is oOhel pf#IThis n tracki
journal is an important communication tool consisting of a series of informal analytic

notes or memos that frequently prowdimks or notations to the draft memos.

Thereforgthere is a hily degree of integrationebween the two types of memos,

whereby he significance of the draft memos relates to ongoing analytical
developmentlocumented in the research jouridiis is in keeping withKathy
Charmaavhoarguesthaivr i t i ng d mtdanfiplicé argdrbents, provisle thoeir

context, make links with extant literatures, critically examine your categories, present
your analysis, and provide da&%Akhoughat sup,]
memos are Othe writtdesn trha ocndkri chsg, o fb ott the croen:
preconscious realizations as the researcl
according to Barney Glaser normatively and automatically priv&tEurthermore

because memos are a free association of iaser argues th#ttey are neither
6showabl ed not part of ¥ THisetudyadopssithispaper t
notion and as such the aforementioned memos remain a ditxigte

contemplation.

Sites of conceptualisation

The benefits of memoing extend further thhe original intent of the research diary

which is to maintain a description of the vast amount of data required to address the

185C. Dunne, p.118

s, Payne, O @r,ouinndek Tlhyeoonrsy & A. Coyl e (eds.), Analysing Qua
Publications, London, 2007, p.81

187K, Charmaz, 2006, p.154

B, G. Glaser, 01 nt r odowoandeddheory Réeview@.12SNo.2,12@L3, Meb pegeyailadplé from
http://connection.ebscohost.com/c/articles/102559438/introduftéerstylememoing (accessed 12/1/2015) web page

1898, G. Glaser, 2013, watage

However such memos would be submitted upon request
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research questions. For examplee memos had developed from the early journal
entries which were descriptive notes, to thetes that resembled a narrative form of
conceptualised dat&® Consequentlymemos play a central role in theory
development because through writibgth the form and the content of analytic work

are rendered concrete.

Even though the memo entries werasistent for the duration of the projeitte

content and degree of conceptualisation within the memos tended to be variable.
Variability is dependent on factors relating to a specific phase in the research process

such as the availability and the comptgxaf the materials as well as the particular

stage of data analysis. Later stages of theory development for exaharige the

tone of memo writingb e cause at this stage O6there is
memo writing, data analysis and data quesiion g. 6 wher eby the res:
proactively with the data to achieve steadily more analytic insi¢ttEhe journal

also reveals intense memoing when the research questions require further refinement.

It was found that analytic insights required forther development of the questions

were heavily dependent on thinking about the datithe active process of writing.

Juliet Corbin and Anselm Strauss suggest the act of writing sets in motion the

process of analysis and if considered in this way memeorat just mere
repositories of thought, t H%¥Thrommtee 6wor ki |
process of writing and rerriting memos that the developing insights and ideas were
transformed into the substantive data that formed the basis of inititd thathis

paper. Memoing is described by Katy Charmaz as the pivotal intermediate step

between data collection and writing drafts of papEf€Consequentlymemos

facilitate analytic insight and reflection.

Concept maps were also integral to this grodntieory study because these
schematic devices provided the mebpsvhichto visualize the interrelationships

bet ween concepts such as dart and scienc:

) B.Lempert, O6Asking Questions of the Dat a:ABWentn®K Writing in t
Charmaz. (eds.),The Sage Handbook of Grounded TheS8gge Publications, Londo2Q07, p.245

1913, Payne, p.81

1923, Corbin & A. Strauss, 2008, p.117

19K, Charmaz, 2006, p.72
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and how these interrelationships fit within the overall idedneforic. Charmaz
suggests that devices such as maps and diagrams are used to both tease out
relationships during the analytic process and demonstrate these relationships in
visual form.1® The structural format of each chaptir instanceprovided a mans

to visually present the categories and subcategories that provided the framework of
the chapter. For examplestablishing the imagamaker as rhetor was presented as a
linear process whereby relationships between making and thinking progressed
throughan understanding that imageaking or the practice of shaping knowledge
was primarily concerned with making, to an understanding that practical knowledge
also concerned thinking or theoretical knowledge. Initially such maps served a
descriptive purpose wheby patterns were recognised and themes were constructed.
However in keeping with Strauss and Corlthese maps, as a
conditional/consequential matrix, provita visual representation of the observed
transactions and their interrelations and mmetaionships whereby the work

advanced beyond description to analysts.

For this studythe literature review is a site in which a concise critical analysis of the
existing body of work is presented for the purposes of establishing a theoretical
framework forthe study. For Lora Bex Lempert this is a process that involves

becoming familiar withand reflecting onthe extant literature in order to acquire

Oknowl edge of the substantive area in suf
of the discourse andt ent er i nto the cur'fleisthroughheor et
the exercise of internal dialogue that memo writing aides in making the conceptual

leap from the raw data to abstract theory that is required to present a critical review

of the literaturgahat was deemed relevant for thiesis Thus memoing involved

constant writing throughout the research protiesseby enablinghe development

of a framework through the ensuing analysis. Lempert explains that continuous

memo writing, rereading and revriting, leads to progressively more abstract levels

of theorising!*” Memoing therefore reveals that the literature reviea

19, Charmaz, 2006, p.118

1S A, L. Strauss & J. Corbin, cited in K. Charm&anstructing Grounded Theory: A Practical Guide through Qualitative
Analysis Sage Publiations, Thousand Oaks, 2006, p.118

196, B. Lempert,2007, p.261

197, B. Lempert,2007, p.262
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complicated process that involves analysis and interpretation of the selected
literature, howeverfor the review to be comprehsive it must be subjected to the

same analytic processes and stages as this grounded theory study itself.

2.4 Summary

The frameworks that underpin this research are consistent with the research aims and
the overall research strategy including a grourttiedry method of inquiry. A

gualitative approach assumes an interpretative subjective framework with an
emphasis on understanding and the significance of meaning and context. A
constructivist approach to research aims to make the data meaningful through
interpretative processes. Meaning for this study is realised by establishing
connections in the data so as to increas:
with science and how this association is reflected in the contemporaciemte

debate. A onstructivist grounded theory method ensures the centrality of the
researcher to the process. Unlike traditional approaches to grounded theory which
emphasise discovery, the role of the researcher in constructivist grounded theory is to

build and transfornknowledge through interpretation of the data.
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Chapter 3: Literature Review

3.1: Situating the Research

The aim of this chapter is to provide, through selective reference to the extant
literature, a clearer understanding of the arguments that foaw$eoof the visual
image in academic discourse. A literature review is described as the systematic
identification, location, and analysis of material related to the research problem, that
is conducted in order to establish what is known about the topielaas any gaps

in the researcH® This review will therefore function to situate the research topic
within an existing body of knowledge. The concerns and debates surrounding the
topic of research are expansive and lestablishedand this this is eviehced by a
plethora of literature available through a variety of sources and across several
disciplines. Consequentligecause of the diverse and complex nature of the topic it
is beyond the scope of this work to present an extensive review of the tieratu
Instead the following presents ocused review involvingey ideas that @wson

knowledge across several disciplines.

3.2: Literature Informing the Research

3.2.1 Artificial Structures and Overlapping Themes

Although this literature review is orgmsed thematically the boundaries between the
themes are not entirely distinct. This means that even though each theme is
categorised according to a set of generalised concepts, this study acknowledges that
no firm distinction between the categories exiBts. this reason this chapter consists

of an artificially organised set of overlapping categories that involve the five key

areas that provide the structure for this literature review. These key areas concern Art

18] . D. Bloomberg & M. VolpeCompleting Your Qualitative Dissertation: A Road Map From Beginning to &age
Publications, Thousand Oaks, 2012, p.47
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and Science; The Image; The Imagekers; he Ways of Knowing; and The Art of

Rhetoric.

3.2.2 Art and Science

In response to a perceived lack of research concerning the interrelationships between
the arts and the sciences, David Topper and John Holloway produced a two part
bibliographic listtocusng on the topics of visual art, science and technology, and the
peripheral themes relating to the topfé Rather than provide a comprehensive list

the aim of this bibliography is to provide a starting point for further study about these

relationships2®®

Art and science are described according to a myriad of concepts which range from
generic broad descriptions to particular definitions accorded to a specific area of
inquiry. Howeverthe practice of describing art and science in terms of their
differenceds well established. Peter Galison and Caroline Jdaesxample
describe art and science as binary opposites in their 1998 editediwtuking
Science, Producing Am that:
Like all binaries, art and science needed to be yoked together (yetgeet)l a
in order to accrue the strengths of their polar positions: soft versus hard,
intuitive versus analytical, inductive versus deductive, visual versus logical,
random versus systematic, autonomous versus collaborative, and, like all

binaries, at some {e&l, male versus femaiet

The relationship between art and science has been the focus of a series of popular

and academic debates. Benjamin Cohen argues thaftthe t ed o0t wo cul t ur
debated is but one such debg(mdthshat f ocu:
credibility) and hegemony (and thus authori&)§.The central issue of the Huxley

D R.Topper & J. H. Holl oway, oélnterrelationships between the Vi
Leonardq Vol.13, No.1, 1980, pp.293, available from
http://www.jstor.org.ezproxy.usg.edu.au/stable/pdfplus/1577916.pdf?accept TGrtcessed 19/11/2014) p.29

20D, R. Topper & J. H. Holloway, p.29

21C. A. Jones & P. Galison, p.2

2B, R. Cohen, 60On the Histori ca lHurrasitiest A LookrasPogulpr DéatésWieate n t he Sc|
Have Exemplified Cros®i s ci p | i n Bullgtin af Baesce, dathinology & Socjepl.21, No.4, 2001, pp.28395,

available from
http://ezproxy.usq.edu.au/login?url=http://search.ebscohost.com/login.aspx?direct=true&db=a9h&AN=5261143&site=ehost

live (accessed 10/04/2013), p.283
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Arnold debate of the eighteen eightigs instancewas one of cultural authority

whereby a challenge to the traditional humaniiased education wasitiated by

new forms of knowledge based on?t he 6émat
Whereas the science education reformation (and negflestience) debates in

Britain in the 1920s, drew on the technological advantages of modern warfare
demonstrated by sciencebased German educaticf! Themore recent

science/culture wars of the nineteen eighties concerned a perceived breech in the

divide that both separates the humanities and the sciences from other epistemological
efforts and secures their own authprff® In contrast to the previous debaties

which the sciences and humanities each focused on the superiority of their forms of
inquiry, the science/culture warsaneabout the legitimacy of interdisciplinarity
researchRather than an atmosphere of dis&tephen Wilson situates art and
science within a framework of cultural I
are two great engines of culture: sources of creativity, places of aspiration, and

mar ker s of a g’¥Conspquéentyissies af aefinitianaré culturally

laden concepts that focus primarily on the historical development of both areas of

inquiry.

Defining art remains problematic for scholars becdliseries or attempts to explain

the nature and value of art have been dabaince ancient times. However the work

of philosophers, in particular Immanuel Kant, have continued to be influential in
defining the conceptofart. L&l of j hl ber g points to Kant ¢
aesthetics and the notion of aesthetic judgement alinaallain the development of

aesthetic thought and analy<¥.In theCritique of Judgemeriant descrilesart as

a form of representation that is purposive in itself; something that presents to our
faculties of O6i magi nat ialiswithoutdetenmnate r st an d |
end, that nevertheless cultivates®  ur & mi
Kant was concerned with the issues of aesthetic, sensuous perception and the

judgments of taste. However in the search for knowlgithyekers sub as Hegel

28B, R. Cohen, 2001, p.285

204B, R. Cohen, 201, p.286

25B, R. Cohen, 2001, p.292

263, Wilson, 2002, p.5

27| - Q. Ahlberg, p.152

28|, Kant, Critique of Judgementrans. W. S. Pluhar, Hackett Publishing Company, Indianapolis, 1987, p.173
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emphasised the relationship between truth and beauty, whereby beauty is

characterized as the sensuous presenttetdea.?®®

Notions of art rangéhrough the philosophical, historical and the institutiphat,

according taJames Ladyman deiing science is the most fundamental task of the

philosophy of sciencé!® Consequentlydefinitions of science are provided by

institutions such age National Academy of Scienceshi ch def i nes sci er
use of evidence to construct testable exglanaand prediction of natural

phenomena, as well as the kndéWwledge genel
Additionally,L o n d &aiece Councll e scr i bes science as 0th
application of knowledge and understanding of the natural and social world

fol owi ng a systematic met?Aledethodopgicalb ased o
approach used by scientists to study the natural world is referred to as the scientifi

method. The scientific methasl described by Christine McLellana, sa wéay of

learning or a pcess of using comparative thinking. Things that are not testable or
falsifiable in some scientific or mathematical way, now or in the future, are not

consi der edScientfic methocinvdves the theories of scientific

procedure as well as theesi about the justification of scientific claini$he

scietific method is supposed to be ttadionalmode by which we gaiabjective

knowledge of the world. To say that scientific knowledge is objective means that it is

not the product of individual whinand it deserves to be believed by everyone,

regardless of their other beliefs and vald&s

Science is also associated with progress, and questions concerning scientific progress

and the rationality of scientific change were the focus of the 1965 Kubunsve

Popper debate&riticism and the Growth of Knowledge.h o mas Kuhnés ar gu
were based on the claims he made in the 1962 Wk Structure of Scientific

RevolutionsSuch claims relate tihe concepts of normal science,

29, Eliéns, et al, p.3

2103, LadymanPnderstanding Philosophgf ScienceRoutledge, London, 2002. p.4

2The National Academies, O6What is the de fTheNattonalAsademies sci ence ?.
[web page] available frorttp://www.nationalacademies.org/newsroom/fag/index.amcessed 21/08/2013) web page

22The Science Co TheSdiehce Caumzpvébipage]t2016, mviilable from
http://www.scierecouncil.org/definition(accessed 16/04/2014) web page

A5C. V. MclLelland, 6The Nat ur e The GeoBgical Eatieteof Ament20a6ipp.18,Sci ent i fi ¢ |
available fromhttp://www.geosociety.org/educate/NatureScience (adtessed 31/02/2015), p.1

243, Ladyman, p.4
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incommensurability, and padigms.2*> Kuhn used the concept paradigms and

paradigm shiftso explain the manner in which science progresses. Whereas Karl

Popper defended the views he proposed in his seminalMnark ogic of Scientific

Discovery initially published in 1934 and pablished in English in 1959. Popper

proposed that scientific knowledge grows through the process of making hypotheses
about the nature of problems and the falsification or testing of those hypotiéses.
Popperds concept of fesdrenevérprovan instead thayr g u e s
resist refutation, whereas Kuhn proposed changes in science were due to

revolutionary shifts from one paradigm to another.

3.2.3 The Image

The topic of the image is not only attracting a wide range of scholars from various

forms of inquiry it is also shaped through a variety of approaches. The challenges

related to the study of images is highlighted by Dominic Lopes in the 1996
publicationUnderstanding Picturewhen t he schol ar wrote t ha
centralfactwi h whi ch a theory of f?Aongsiantai ve pi c
lines art historian James Elkins sought to demonstrate the value of exploring images
beyond traditional boundaries to include the images of science, commerce, music and
archaeology?'8 An interdisciplinary consideration of the image is provided in the

2006 edited publicatiormages: A Readdrowever the creation of a single
0interdisciplined is not a consideration
and Jon Simon&°Thisisbecasgei n so far as O6i mages are o
enquiry in disciplines from art history to neuroscience, from political science to

cultural studies, it cannot be assumed that the interdisciplinary terrain is already

mapped out, ready for scholarly invigstion 22°

Because O0image6 is utilised in a number
image has been critically scrutinised by a range of scholars. Sandra Weber for

instancedepicts the imagasa multilayered theoretical statement which fiimres to

25T, S, Kuhn,The Structure of Scientific Revolutiof@nd ed.), University of Chicago Press, Chicago, 1970
26K, Popper;The Logic of Scientific DiscowgrRoutledge, London, 2005, p5L

27D, M. Lopes,Understanding PicturesOxford University Press, Oxford, 1996, preface

2183, Elkins, 1999, p.2

2193, Manghani, A. Piper. & J. Simons (ed#nages: A ReadeSage Publications, London, 2006

2203, Manghani, edl, 2006, p.1
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6convey multiple messages, to pose quest.|
concrete thoughts in so economical a fashion that makes-in@sgel media highly
appropriate for the commudéhinteed®72 on of aca:
publicationWays of seeingohn Berger describe n i mage as 6a si ght
been recreated or reproduced. It has appearance, or a set of appearances, which have
been detached from the place and time in which it first made its appearance and
preserved forafewmomat s or a f?2Like Walter Bemjaning Beder
based his assumptions about images on the mechanical means of reproduction,
specifically photography. Rather than a single description Julia Marshall argues that
several def i ni tstandsuchaéfinittomsea n@iemd ge@dn & ii ke
of perceived entities to internal visualizations in the mind such as apparitions and
c o n c e p?Acoondmgto Marshall:

These definitions include and delineate between perceived and

mental images () anexteriorized images, that have been created

in visible, material form by an artist, designer, or scientist.

Whether interior or exterior, images can be categorized into two

general types: pictorial (natural, mimetic) images that represent or

record percepbns (such as naturalistic drawings and

photographs), and conceptual images that embody con&épts.

Philosophers trace the originéthe study of the imag® ancient timesbut more

recent accounts include the writings of French philosopher Jacques feanuie

John Kulvicki. Ranci reb6s concept of the
one that involves traditional media such as painting, to include cinema and audio

visual installationsln the2007 publication th&uture of the Imag&anciéreargues
thatartisticimagesare@ . . operations. . . relations between a whole and parts;

between a visibility and a power of signification and affect associated with it;

ZiIsSWeber, 6Using Vi s ueackrptddfnangle G. Kriowles ReAsLeCole (etiindbook of the Arts In

Qualitative Research: Perspectives, Methodologies, Examples, and ISagesPress, London, 2008, p.3

2223, BergerWaysof SeeingBritish Broadcasting Corporation and Penguin Books, London, 197210p.9

23, Marshall, o0l mage as -BasekdhR Stwdeain ArbEbucdtion & Joarsal df lssueBand ct i ¢ e
ResearchVol.49, No.1, 2007, pp.231, avaliable from
http://www.naeaworkspace.org/studies_single/Studies%2049%281%29_Fall2007_individual/A2_Studies%2049%281 %29 F
2007-3.pdf(accessed 08/03/2013) p.28

2243, Marshall, 2007, p.28
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between expectations and what happens to meet®#i&kthereaslonnK u | vi c ki 0's
account of tk image concerns representation, that is, how pictures represent their
subject??® Drawing on the work of Nelson Goodmagylvicki unpacked the

necessary and sufficient conditions for a repreg@mal system to be pictorial.

These conditionwere identifed as; relative repleteness, syntactic sensitivity,

semantic richness, and transparency as the necessary and sufficient conditions for a
representational system to be pictorfai For Kulvicki, a representation is pictorial

of diagrammatic by virtue ofstrelationship within a system of representatféh.

Scholarsare alsseeling to locate the image within visual cultuidarita Sturken

and Lisa Cartwrighérgue that in many ways culture is an increasingly visual one
filled with 1 matpbéwmsvwearegresent, ntakermeaningeamd r a |
communicate i n t*Moreaveryisudl culiureenconpasses 0 .

many media forms ranging from fine art to popular film and television to advertising

to visual data in fields such as the sciences, lawnsedicine?3°In the 2004 essay,

What is anmage and what is image powedtk van den Berg suggests thpt

positioningof the study of the image within either visual cultural studies or visual

theory art historywould be transformeihto an expanded histy of images®! In

this newmodeof inter-disciplinarity, art historiographyvould involveboth the

@ heory o fBildwissangohaon do ré6 h i st o rBildgesthictitefda ge s 6 o
Inthiswayt he O6i nterpretation of yamhigtergint hat i
cultural analysis is essential for the success of art historiographical involvement in

cul t ur a#P3Aeng sirdilardines AiveGrau also aims to position the image

within BildwissenschaftGrau describeBildwissenschafp r 6 ismag@eace 6, as

neglected storjine of art and media history in the discipline of art histé¥yGrau

225, RanciéreThe Future of the Imagétrans.) Elliott, G., Verso, London, 2007, pf.3

226 3, V. Kulvicki, On Images: Their structure and conte@xford University Press Oxford, 200&,14

2273, V. Kulvicki, 2006, p.14

2283, V. Kulvicki, 2006, p.6

229M. Sturken & L. CartwrightPractices of Looking: An Introduction to Visual Cultu@xford University Press, New York,
2001, p.1

20\, Sturken & L. Cartwright, p.2

Zlp,van den Bearng,i nbaghea ta nids wh dntagei&NarrativeeNg.8, 2004 availabfe rgm
http://www.imageandnarrative.be/inarchive/issue08/dirkvandenberglelettessed 23/04/28) web page

22D, van den Berg, web page

23D, van den Berg, , web page

#40.Grau, O6Art History as I mage Science: | ntRefieshaFrst ng Medi a Art
International Conference on the Histories of Media Art, ScienceTactinology28 Septembér 1 October, 2005, pp-1,
available fromhttp://mail.virtualart.at/jspui/bitstream/10002/298/1/Graulmages.fatfcessed 04/03/2013) p.5
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suggests that the ifrmangd i somi erfc ed® nitxe mpw rian
aesthetic reception and r es pdendsaplinarp i mag ¢
subject shares Othe recent research area:
the history of the science of artistic visualization, art history of scientific images, and

particularly the natural sciencesiented occupation withimges i n?®*sci ence.

The relationship between image and word has shaped intellectual debate since Plato
declared a mistrust of imagedore recent discourse involvesWLJ. Mi t chel | s
0 pi ct o rwhiehlwastcainedirothe 1984 wolkcture Theoryto degribe a
renewed interest in images and visual culture in gerféfalhe term was adapted
from Richard Rortyds O6linguistic turndé wl
characterised as a series of o6turnsdé, th:
odones Dbegi n dorMiclek theapistarial tudconcernsa 6 wi del y
shared notion that visual images have replaced words as the dominant mode of
expr essi on?®This tuming away frameadreoccupation with words in
the humanities sighled an increased interest in the visual concepts of
representation. In contrasemidogist Roland Barthes disregartiie notion of a
society in which the visual was a significant means of communicatfaiting in the
seminal essayhetoric of the Imge, Barthes commest

... at the level of mass communications, it appears that the

linguistic message is indeed present in every image: as title,

caption, accompanying press article, film dialogue, comic strip

balloon. Which shows that it is not very acate to talk of a

civilization of the image we are still, and more than ever, a

civilization of writing, writing and speech continuing to be the full

terms of the informational structuré&?®
However Laurence Petit points to a growing dominance of thgdrima

contemporary | iterature whereby O6hybrid |

50, Grau, 2005, p.5

6\, J. T. Mitchell,Picture Theory: Essays of Verbal and Visual Communicatilmiversity of Chicago Press, Chicago,
1994, p.11

7w, J. T. Mitchell,Picture Theory: Essays of Verbal and Visual Communicatitmiversity of Chicago Presshiago,

1994, p.11

28\, J. T. Mitchell, What Do Pictures Want? The Lives and Loves of Imddeisersity of Chicago Press, Chicago, 2005, p.1
¥R, Barthes|mage Music Tex{trans.) Heath, S., Fontana Press, London, 1977, p.38
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of representatiort*° This rising dominance of the visual over the verbal is treated

with ambival ence by Gunther Kremsash and Th
havetheir potentialities and their limitations. A move from a central reliance on one

mode to aentral reliance on another will therefore inevitably have effects in both
direc®ions. 0

The image has a long association with art. Even thaughistory has beeoe a

highly contested discipline, particularly in relation to the emergent field of visual

culture it is the longest standing discipline concerned with the study of visual
artefacts®*’Imagesaret he f ocus of Art Historian Kei't
Visual Time: The Image in Histar§*® In this textMoxey attempts to address the

image in time as well as the time of the image through the notibetefochrony,

which poses that time is neither uniform nor linear but rather multivalent and
discontinuous®**Mo x| ey6s second concern relates t
irrespective of the moment of it creation, to affect the present. Such perspectives

pose a challenge to thinking about the image and its history, that is, there needs to be

an awareness to of thiée of images beyond the moment of their creattéiMoxey,
referred to as a pioneer of O0the new art
works of art based teleological categorizatistnessing instead the notion of

presentation wherebyehwork creates its own time.

The issue of aesthetic value as it relates to images is central to the work of Dominic
Lopes who argues no theory can &fford to
L o p 209Dpublicatiorbight and Sensibility: Evaluatingd®ureswas in part

concerned with the aesthetic appraisal of pictures, viewed in relation to other

evaluations of thent*’ These are not new concerns, becaugeh i | olmvep her s

long debated aesthetic value and evaluation on the one hand, and expefiences o

0L, Petit, tu@snandPNomwsk Pigosal PreBarvation and Verbal S&ffe gul at i on i n Sal man Rushd
Mi dni ght Chi | dWadadd Imagein QdloniaMadyPestcolonial Literatures and CultuReslopi,
Amsterdam2009, p.206

241G, Kress & T. van LeeuweReadng Images: The Grammar of Visual Desi@ff edn), Routledge Taylor & Francis Group,
London, 2006, p.31

223, Manghani, et al, 2006, p.53

23K, Moxey, Visual Time: The Image in Histaripuke University Press, Durham, 2013

244K, Moxey, Visual Time: The Imagia History, Duke University Press, Durham, 2013, p.1

25K, Moxey, p.8

246D, M. Lopes,Understanding PicturgsOxford University Press, Oxford, 1996, p.6

27D, M. Lopes Sight and Sensibility: Evaluating Picture®xford University Press, Oxford, 2005, p.2
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pictures and depi tFerdopssaesthaticevatuationtismet ot h e |
l' imited to traditional two di mensi onal i
suggests new approaches to familiar issues in the philosophy of art. Such approaches
include the need to understand the role of technology as an art medium that defines

an art form, which evokes the doctrine of medium specificity, the issue of the

ontology of art and finally, theories of artmaking, performing, and spectétig.

The use ohybrid texts in science has attracted the interest of Punyashloke Mishra

who remarked that diagrams dédaccompanied |
recording and conveying scientific and technical information since the fifteenth

c e n t %t Howevér until recently this area was poorly researched because greater
attentionhas been afforded to verbal propositions, arguments, references, analogies,

met aphors, and O0ideasd as cons?®liTheuent s o
increase in interest in vislaodes of representation of science has resulted in a

contribution to the debate from a variety of scientific perspectives including the

historical, the philosophical, and the sociologi@aswell as the purely scientific.
Somescholarshoweverare alseeeking to demonstrate a theoretical account of

visual images within a broader context of science.Ragweldor instancenotesthe

Omul ti faceted issue of viswualisation in
processes through which scientists developroduce (and communicate with)

imagery, schemes, and graphical representations, or the like, using various means
(ranging from a simple penci/l on paper ti
22 However Michael Lynch suggests the increased attengiaid to images is part

of a more general interest in the detailed contents of scientific texts, discourses and

practices, that is, oO6[f]or many soci al h |

28D, M. Lopes, 2005, p.2

29D, M. Lopes A Philosophy of Computer AfiRoutledge, London, 2009, p.xiii

Xp, Mishra, O0The Role of Abstracti on Uournabaf Vismal ltitérdcyva.191 | | ust r at |
No.2, 1999, pp.13958, avdable from

http://web.ebscohost.com.ezproxy.usq.edu.au/ehost/pdfviewer/pdfviewer?sid=8e839dd49-ab9e
2a5a05602c6c%40sessionmgrd&vid=1&hid<{a8cessed 31/05/2013) p.140

#1p, Mishra, p.140

L, Pauwels, OA Theoretical Framework for Assessing Visual R
Communi cat i ons 6, Visual Cultures & Science: Rethinking Representational Practices in Knowledge

Building and Science Communicatjddartmouth College Press, Hanover, 2006, p.1
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images are less significant, in themselves, then angréfedices that compose and

establish the evidenti?®| significance of

Writing in the 1998 publicatioRepresentation in Scientific Practibichael Lynch

and Steve Woolgar note that a particular interest in the communicative power of the
pictorial has resulted in questioning the once privileged verbal statement or

6 pr op 0¥ This meamsdhanirecent academic debate the traditional view of
scientific representation as linguistic has shifted to include an understanding that
scientific thery could also be represented by a collection oflirguistic models

such as images. For Roman Frigg and Matthew Hunter these models are theorised on
the basis of mimesis or conventiér?.In other wordspictorial representation is a
complex field of stdy that concerns both the mimetic, based on either similarity or
isomorphism, and the conventionalist traditions of representdtfofhese traditions

have been at various times perceived as not only different ways of representing
scientific concepts butsaopposing strategies of representation. Luc Pauwels

instance points out thascience is not about copying nature and culture but revealing

it, as such, these representations should function to solve a problem such as a gap in

knowledge or facilitatio of knowledge transfer, rather than replicating reaiity.
3.2.4 The Image-makers

Even though a broad range of interpretat.
6cr af t,theyare Beguerdly used interchangeably to refer to those praetgio
who are involved in some form of O0skill e
creative acti vi ti,eifetenchsahatdhavadevelopadrbetweeh i na g
them have been determined in various ways. While artisan and craftsperson are

tad ti onally associated with quality o6work

M. Lynch, &6The Product i on -didion i thé Histoty,iPhilosophyinar@ogotogy:of Vi si on and F
Sci enced, i n Vitual CitaresofStience:(Rethinking,Representational Practices in Knowledge Building and

Science CommunicatipPartmouth College Press, Hanover, 2006, pg@6

24M. Lynch & S. Woolgar, p.vii

25R. Frigg & M. C. Hunter, p.xv

28R, Frigg & M. C. Hunter, p.xx

XL, Pauwels, oO6lntroduction: The Role of Visual Representati ol
Visual Cultures of Science: Rethinking Representational Practices in Knowleddmd@and Science Communicatjon

Dartmouth College Press, Hanover, 2006, p.viii
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to be contestable. For Mary Ann Stankiewicz historical educational markers serve as
coordinates for the development of the visual arts. Such periods might include:
(1) a prehistory of informal means of art education up to the
Renaissance in Europeatominated nations, roughly ca. 100
BCE-ca. 1600, [. . .]; (2) artist education and liberal art education
for elite amateurs in the context of national formation, ca. 1600
1800; @) emerging capitalism and middiéass aspirations, ca.
1800 1850 and later; (4) industrial drawing systems, dominated by
South Kensington in Englistpeaking countries and colonies, ca.
1850 1910; (5) ideology of the sedfxpressive child artist, ca.
1910i 1960; (6) turn toward intellectual rigor, ca. 1960 to the

present?°8

The division between artist and artisan is reflected in the distinction between art and
craft which has existed since the devel o]
art duringthe eighteenth centuryzor Allen Speight the development of artist to
artisanrelates tahe
new and widening distinction that emerges in the eighteenth
century between 6freed artists on the
Ohandicraftsmend legeniug, inspiratmhamee r hand: w
creativity characterize the activity of the former, the latter are
described in terms of skill, working according to a rule, and
working within a trade?®°
Speight goes on to explain that discussions concerning the distinctioreshe
creative activity and products of the hul
the works of thinkers such as Hegé&f.According to Speight, Hegel addresses the
status of the artist by drawing a distinction between artist and artisan analttseost

M, A. Stankiewicz, 6Capitalizing Ar tBreSda (ed)mternaiomal Mappi ng | nt
Handbook of Research in Arts Educati®@pringer, Dordecht, 2007, p.7

A, Speight, OArtisans, AledeliBalletigVoh3d, iNo. 2 2043edp.26822 Mvaitableofory of Art o,
http://journals.cambridge.org.ezproxy.usg.edu.au/download.php?file=%2F6873 ODEF8CDC89CB3720180A1836E5CB6899_j

ournals_ HGL_HGL34_02_ S2051536713000127a.pdi&coY&code=4be7e610d16b7968535dff80e4fo6dHccessed

15/06/2014) p.203

%0A, Speight, p.204
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the artistic creation, whether it is a conscious or unconscious activity and how this

fits within the | arger traditiof of theo

An artisan is considered to be highly skilled by virtue of a long periocimiing that

occurs within a bonded apprenticeship. A structure of apprenticeships and guilds

have existed since the middle ages and these are exami@adddy oatsvho

points to an established system of ritualistic apprenticeships and guild strucaires t
enabled an artisan to identify with a particular group or trade and provide

opportunities for professional advanceméftHowever according to David Landau

and Peter Parshad flourishing community of unregulated and consequently

unprotected artisancoexisted alongside the guild® Recent scholarship

concerning the artisanal guild system indicates a range of views: from the stifling
influence of the guilds to the provision of certification resulting in wider recognition

of the artisan?®*In addition to a guild systepartisans also practiced within a

hierarchical structure whereby some professions enjoyed a higher status in society

than others. Heather Swanson points to a wide variation in artisanal status ranging
from Ot he weal telwyt eared spraemgt iggil @dwssnig hsdé t
members of the tex®The taeadmbdaaid dii s@nal &ft
history within European history although the category has changed in context over

time. According to Margaret Pappano and Nideiee premodern artisans are

typically bounded by two historical markegst he r i se of wur ban cen
medieval period and the reorganization of commodity production as a result of

i ndustrial capitali zat®Theseeconomicdtegorigsar | y m«
weresignificant to a rise in artisanal practices becaaseording to Pamela Long

the O6devel opment of wurbanism in the el ev

BLA, Speight, p.204

®C L.Loats, O0Gender, guilds and w-antkryPadsErenthihistgrical sRidigl@& ct i ves fr
No.1, 1997, p.1530, available from

http://web.b.ebscohost.com.ezproxy.usg.edu.au/ehost/pdfviewer/pdfview&P3d38c8ae964 734946 -
cedel6dec4c8%40sessionmgrl12&vid=0&hid={@xessed 18/08/2014) pp-13

3D, Landau & P. Parshall,he Renaissance Print 147@55Q Yale University Press, London, 1994, p.11

4D, Landau & P. Parshall, p.11

254, SwansonMedeval Artisans: An Urban Class in Late Medieval EnglaBdsil Blackwell, Oxford, 1989, p.2

%M, A. Pappano & N. R. Rice, 6 Me dourealoaMedieval dnd Eaaly Mogern/@tadies r n  Ar t i
Vol.43, No.3, 2013, pp.47385, availablerbm
http://web.b.ebscohost.com.ezproxy.usq.edu.au/ehost/pdfviewer/pdfviewer?vid=2&sid=4{882:48c 78140
€23dd94ad77a%40sessionmgrl98&hid={&dcessed 28/04/2015), p.473
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the rise of the merchant class and the great expansatisanal craftend

trattes. 6

Research indicates thatiaanal identitywasshaped by the categories of knowledge

that existed in premodern timess such, sholars have addressed both the concept

of artisanal knowledge and the transmission of such knowledge from ty\rie
approaches. According tasa H. Cooperthe study of late medieval English artisans
has recently moved O6toward an examinat.
craft labour and cratft life as forms of practice, bodies of knowledge, and realms
experience that distinguished medieval artisans from other members of the social

b o d 38&ar Pamela Longhefocusconcernghe concept of artisanal writingn the

1997 essafPower, Patrmage, and the Authorship of Atonginvestigaesthe links
betweenthe authorship of the mechanical arts and patronage and its relevance to the

historiography of early modern science and by extension the development of

(O

experiment al phil os op htrained practtionerslduthaged&d o L 0 |

significantu mber of books concerning the mechal

select group of artisans, most of whom had turned away from the support of craft
guilds to the patronage of elite rulers; they wrote books in part to further that

patronagé?®®

The artignal influences on the development of knowledgeahssbeen addressed
by Pamela Smith in the 2004 wofke Body of the Artisan: Art and Experience in
the Scientific Revolutiof{® and by Sachik& u s u k 2012 pulsiicationPicturing
the Book of Nature: lage, Text, and Argument in Sixteef@t@ntury Anatomy and
Medical Botany?’! Some scholars attribute the rise in artisanal intellectual activity

to the decline of Latin as the prominent language of literature. Edgar, Zalsel

#7p, 0. LongOpenness, Secrecy, Authorship technical arts and the culture of knowledge from antiquity to the renaissance,

The Johns Hopkins University Press, Baltimore 20088 p.

%, H. Cooper in M. A. Pappano & N. R. JBirnalefMediekbaddEarlyal and
Modern StudiesVol.43, No.3, 2013, pp.47885, available from
http://web.b.ebscohost.com.ezproxy.usg.edu.au/ehost/pdfviewer/pdfviewer?vid=2&sid=4f882248 c7-8140
c23dd94ad77a%40sessionmgr198&hid={&dcessed 28/04/201%)473

®p, O. Long, OPower, Patronage, an dHawhoéMechanitahkmowedge iptheo f Ar s :
Last Scribal Agebd, |-B4) asajlablé/foin . 8 8, No. 1, 1997, pp. 1
www.jstor.org.ezproxy.usg.edu.au/stable/pdfplus/235824(pdéessed 19/08/2014), , p.3

20p, H, Smith,The Body of the Artisan: Art and Experience in the Scientific RevolTtenniversity of Chicago Press,

Chicago, 2004

2113, KusukawaPicturing the Book of Nature: Image, Text, and Argument in Sixte@ehury Anatomy and Medical Botany,

The University of Chicago Press, Chicago, 2012
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exampleargues that bookspubi shed by O6mechanicsd in | an
resulted in the dissolution of the barrier between the liberal and the mechanical arts.

272 For others this rise in literacy is due to the impacghethanicaprinting.

Elizabeth Eisenstein proposes tha printing press functioned as an agent of

change because the emergence of print culture served to initiate a communication
revolution.?”® The scholar speculates on the notion of a link between increased

output of old texts aththe emergence of new theai&venthough some authorities

conclude that printing did not speed up the adoption of new theBrgnstein

questions the origins of thie 0 Ithdodiesthe 2005 publicatiofhe Printing

Revolution in Early Modern Europ&’*

A plethora of images depiatig 6 sci enced are evidence tha
relied on scientific discoveries in order to create work. Lynn Gamwell has attempted

to demonstrate that the visual arts have drawn extensively from scientific

achievement in the 2002 publicatiBmploring the Invisible: Art, Science, and the

Spiritual. ?°Gamwel | 6s wor k concerns the methods
the invisible, a practice which began with the transition from speculative philosophy

to experimental s ctalescopesewere pomtad at thesky, ada s b i |
better microscopes focused on specimens, the invisible suddenly came into view and
inspired artists to capit®Gaewe Hahdmpest r ang
range from Casper Waaeer atbovda SeaxeofiFpgnd h.s 18 1 8
W. Turnerdés experiments with |ight and c
book, The secret Life of Plant€onsequentlyartists have responded to science in a

variety of ways. Thesmsponses are describiegl José Jdaer CamposBueno as

wor ks devoted O0to dashdladxhétmaepoasent aci el

val ue of s c i?élncluded in tbeseadestriptioris arg thedportraits of

2, Zilsel, 6The Sociological Roots of Sci-#48 awidhlefr@oci al St ud]
http://ecologyandsocialism.wikispaces.com/file/view/The+Saciological+Roots+of+Sciencéisel.pdf (accessed

11/11/2014)

23E, EisensteinThe Printing Revolution in Early Modern Eurof®9 edn.), Cambridge University Press, New K,d2005,

p.46

274E, Eisenstein, 2005, p.46

215 . Gamwell,Exploring the Invisible: Art, Science, and the Spiritiinceton University Press, Princeton, 2002

28] . Gamwell 2002, p.306

23, J.CampeBueno, O6Art and Sciencehiinn SDr.ol $ Reyeologaatmavil.inlyé A Resear
2010, pp.926, available fromhttp://eprints.ucm.es/10784/1/Campos_2010_art_science_sorolla_simgotwolPkat.pdf

(accessed 03/02/2013) pp-13
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scientists or o6works praisiamgd tdfe?& aii eurmpd
Suchportrait$s ncl ude Ger r i The Bstrand@rer athdelrBemastranomek

by candlelight CamposBueno claims that artists gained greater freedom to depict

such topics of scientific progress through the combination of the onset of

Renaissance and the decline of the power of the Chtifdreviously, the

devel opment of painting has been | inked 1
church, the nobility, and the kings were interested in protecting art and culture as a
meanstoerdnce and s pr &dadmitlanedamovamleovdeawso .

attention to the conventions for depicting scientists as men of learning and

scholarship rather than of manual labd8tJordanova argues that in addition to

constructing identity, the portraitd scientists have functioned to unite art and

science over time by presenting the public face of science and medicine to an

engaged audience, past and presést.

Rather than practice in a traditional stydi@any artists are seeking to waoskthin a

laboratory environment in order to establish a framework of edassplinary and
multidisciplinary researchSuch research ranges from biologically informed art to

Onew media artao. New media art is freque.
through tle use of digital technology and robotics. Howewecording to

contemporary art critic and curator Domenico Quargntae wor I d of & New
Art came into being as cultural niche in the Sixties and Seventies, and became a bona

fide art world in the Eigls and Nineties, developing its own means of production

and distribution, and cultivating an i de:
entertained by t he®Quarantaarguesthanewmediaartiswo r |
not defined by medium, ge®y movement, or aesthetic category, rather it is the art

that i1 s produced, discussed, critiqued al
will call the 0N¥WoMeBeat Arz odarCdoHtbta t hi

2783, J. Campe8ueno, p.13

2193, J. Campo8ueno, p.9

203, J. Campoe8ueno, p.9

21, Jordanova, Defining Features: Scientific and Medical Portraits-2600, Reaktion Books in association with the
National Patrait Gallery, London, 2000, p.41

22|, Jordanova, 2000, p.101

D, Quaranta, 6The RAirom¢[webpdge]postecl? 3ap, €011, dvailablé from
http://rhizane.org/editorial/2011/jan/12/theostmedigperspective(accessed 3/08/2015)

4D, Quaranta,Beyond New Media Artrans. Carruthers, R., LINK Editions, Brescia, 2013, p.35
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someti mes r efgeernrted etcch naod ogeymearr t 6 or ( at
only represents a new disciplinary area within visual art, buexaenination and

expansion of the soalled traditional areas of expressiéf.

New media art might also involve live media andalve the concepts of bioart,
mol ecul ar art, and genetic art. For art
and mutant term inasmuch as the 6growing
biological disciplines at large has created a niche fookf@rating murky and
woolly generic term: bioart. . . which stands for both biomedia and biotopics, and
tends to abolish t he#Thesubjecodf umdn gemdticsdi f f e |
Is current across a range of media cultures including art. KRier@ancomments
thatgenomic art has a long history of interest and investra&rdf interest to
O'Riordan are the three enapping levels of genomic akhereby:

[O]ne is public art works created directly from sciart projects, or

projects like them.n this area a number of projects have emerged

that bring together scientists and artists in order to engage publics

with science, and also in the hope that art might engage science.

The second area is art works that have taken up genomics as their

subjectbecause of its interest for the artist, a particular

community, or because of its general topicality as a subject. This

might be termed genomic themed art. The third relevant area of

genomic art is bioart, or tactical bioart. This latter area of the arts

takes up biological materials, like bodily tissues, as the artistic

media itself. In this area body parts and tissues such as skin, saliva

and semen are part of the materiality of the artwork, and tactical

bioart particularly is attached to a political agda of activism?®®

B, da Costa, 6When Art Becomes SacicaBiopdiitis: Arti ActiviBm,anda Costa & K
TechnoscienceéThe MIT Press Cambridge, 2008, p.367

®JHauser, 6Toward a Phenomenol ogi cainBAla@osta&lkc Philig(eds)Art |1 nvol vi i
Tactical Biopolitics: Art, Activism, and Technosece The MIT Press Cambridge, 2008, p.83

%7K, 00 Ri oThd @emame Incorporated: Constructing Biodigital Identkghgate, Farnham, 2010, p.10

ZK.0O0Ri ordan, p. 10
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3.2.5 The Ways of Knowing

It is widely accepted by scholars that Pl
belief is a narrow definition. Thuscholars have sought a range of definitions that

account for the varied and complex corntsegbouthe nature of knowledge which

are wider than the traditional conceptions that are grounded in ontology and

epistemology. Theorist George Siemens holds that the traditional definitions are no

longer adequate because the characteristics and cootéxiswledgehavechanged
overtime?®®Wher eas Mi chel Foucault advances th
whi ch one can speak in a discursive praci
subject may take up a position and speak of the objects with waidkals in his

di scoursed6é, in addition to O0the field of
which concepts appear, and are defined,
knowledge is defined by the possibilities of use and appropriatioredftey

di s c 0% siemers suggests a description of knowledge is more useful than a

definition because a description would establish a site for dialogue and debate about
contemporary knowledgé®! For Michelle Buehl and Patricia Alexander knowledge

is bah multidimensional and multilayered, consequently beliefs about such

knowledge are similarly multidimensional and multilayer@éThis means that

i ndividual s may possess gener al beliefs
beliefs about more specifie f or ms o f?**®ne aowdn ef krpwlddge is

that it is desirable in itself and for its own sake. Samuel Johnson commented in 1763

that knowledge is also desirable because itisuséfil.he notsefdn of Ou

i nformati ond wasntpadrutriicnugl aBrrliyt asiingdnsi fiincdau s
wor ks s uch aFEhe Schoblof AitsnOr, amlmrédsiction to Useful

Knowledgeoriginally published in 178%overed particular branches of science

29 G, SiemenskKnowing KnowledgeGeorge Siemens/Elearnspace, 2006, available from
http://www.elearnspace.org/KnowingKnowledge LowRes.pdfi

2%0M. Foucault,The Archaeology of Knowledgians. A. M. S. Smith, Routledge, London, 1989, pp-182

211G, Siemens, p.vi

2M.M.Bueh! & P. A. Alexander, 6MBlachtiomlfPsychaldyyRevieWal.t3aNbd,A00t, k nowl e d ¢
pp.385418, available fronhttp://web.b.ebscohost.com.ezproxy.usq.edu.au/ehost/pdfviewer/pdfviewer?sid=cf22834e
4a67%97c0222b6f36f41c%40sessionmgrl14&vid=0&hid=1(Hecessed 05/02/2015) p.389

293M. M. Buehl & P. A. Alexander, p.389

%sJohnson cited in J. Burns, OFrom Polite Learning to Useful
available fromhttp://web.b.ebscohost.com.ezproxy.usq.edu.au/ehost/pdfviewer/pdfviewer?vid=3&sid=4EBBHu 23
8e930a957dc5e794%40sessionmgrl10&hid=1aBcessed 06/08/2015) p.21
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which included, mechanical powers, electricity, pnatios, optics and astronomy

and many Ophil os?®phical instrumentso.

The concept of Ousef ul k nroovdéread g@éde als wit i |
natural phenomena that potentially lend themselves to manipulation, such as

artefacts, materials, energy and | i ¥ Mokyr classifies ussfd knowledge

as either propositional or prescriptive.
is to say, beliefs) about natural phenomena and regularities. Such knowledge can

then be applied to create knodlg e A how, 6 that is, instrucHt

knowl edge, whi ch w4 Thisaligtinctioa betweenec hni ques .

propositional knowledge or episteme and prescriptive knowledge or techne is
significant because it differs in important respects frondtegnctions between
science and technology and the distinctions between theory and empirical

knowledge. Knowledge, according to Martin Davies and Kenneth Sievers, is an

organic process involving situated knowers in a world of facts and information which

require interpretation, as such, 0t he

means of variouwaysof knowing and drawing upon, and influencing, a number of

areaso f  k n o W Dmvdeg and Sievers identify four ways of knowing; emotion,

reason,dnguage, and sense perception and recognise the six areas of knowledge

which parallel the discipline divisions in all major world universitf€¥These areas

kK n

of knowledge are broadly categorised as natural and human sciences, mathematics,

the arts, ethicand history.

The ways of knowing are concerned with how knowledge about the world is
acquired and how our relationship with this knowledge is determined. Drawing on
the work of Belenky, Clinchy, GoldbergemdTarule, Marlene Schomm&Aikins

and MarilynEasterd e scr i be ways of knowing as d6écont

knowingdé, which in turn are concerned

2% 3, Imison, The School of Arts or an Introduction te&ful Knowledgéd™ ed.), J. Murry & S. Highley, London, 1796,
available from Internet Archive
https://iaB01409.us.archive.org/15/items/schast@aniOOimisgoog/schoolartsoraniO0imisgoog. pdfi

2% 3. Mokyr, The Gifts of Athena Historical Origins of the Knowledge Econdrinpceton University Press, Princeton 2002,
p.3

2973, Mokyr, 2002, p.4

2%\, M. Davies & K. H. SieversThe Nature of Knowin A Resource Manual For The International Baccalaurgh3¢D
Press, Melbourne, 2006, p.5

29\, M. Davies & K. H. Sievers, p.5
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knowing.3% Thus the two epistemic paradigms; ways of knowing and

epistemological beliefare considered whexxea mi ni ng t he concept o
epi stemol ogydé6. Another distinction conce.l
epistemology and epistemology. Barbara Hofer contends that personal epistemology
relates to the beliefs we hold about knowledge and knqwihgreas epistemology,

as a phil os o psleaneemdd wiehithe erigirp mature,dimits, and
justificati on J%Thénotiomatmt epistemaldgyeis diverse and
multidimensional is explored in the 2008 publicatibmowing, Knowledge and

Beliefs: Epistemological Studies across Diverse Cultifé#ccording to Myint

Swe Khing the purpose of this edited collection of essays is to provide both a

theoretical framework and a model for contemporary research on the role of
epistemological beliefin learning®°® This will be achieved in part by addressing

questions that includevhat isknowledges knowledge fixed or eveshanging?

How can we measure individual sdé beliefs

knowing?304

OKnowi ngdo i s yReywads aska prdceiatyraisesawombasic

questionsp What do | know? How do3%®ForRaymlds wh a't
there are several approaches that contribute to knowing. Methodology is one such
approach and as an aspect of epistemology, methodgy &éi s gener al |y
system of values, beliefs, principles and rules that guide analysis within a given

di sciplined and the methodol ogy(ies) o0t h:
role in the nature of questions that are askedaswella he answer s t hat
306 Methodology is also described as an explanation, argumentation or rationale for

adopting a particular way of working, as well as the theoretical basis informing

30M, SchommeAi ki ns & M. Easter, oOWays of Knowing and Epistemol ogi
Per f or EducatomabPsychologwol.26, No.3, 20006, pp.41423 available fronfttp://www-tandfonline
com.ezproxy.usg.edu.au/doi/pdf/10.1080/014434105003418544/2015) p.

3B, K.Hofer, O6Personal Epistemology as a Psychological and Educ
K. Hofer (ed.) Personal epistemology: The psychology of beliefs about knowledge and kricavimgnce Erlbaum

Associates, Mahwah, 2002, pp.34

2M. S. Khine (ed, Knowing, Knowledge and Beliefs: Epistemological Studies across Diverse Cu8prigjer, Dordrecht,

2008

SBM.S.Khine, O0Pr ef ac e.d Knowing, Khbwledge and Béllefs: Emstenatodical Studies across Diverse

Cultures Springer, Dordrecht, 2008, p.v

304M. S.Khine, p.v

3051, Reynolds Alternative Microeconomic®oise State University, Bois2005, Ebook available from
http://cobe.boisestate.edu/lreynol/WEB/Micro.ir26

306, Reynolds, p.26
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choices about ways of workirf§’ According to this account rtfodology might be

considered as a disciplinebés way of knowi

Disciplines are described by Michael Carter as domains of specialised knowledge
characterised by an emphasis on rigorous research, which is typically emii¥ical.

Within contemporary academaebate it is presumed that a discipline is determined

by specific domains of knowledge and particular ways of knoviffidiccordingly,

the O6discipline specific ways of reasoni |
academic learning within a discipliné® These are identified as content knowledge

or O6a disciplines body of knowledged; thi
or the O6knowing aboutdé, and procedural o
of knowing and reasoning that are accdze appropriate and necessary for learning

and understandi ng wtwikin the corftept opspecifici c ul ar |
disciplinary thinking Judith Langer, Carla Confer and Mary Sawyer indicate ways of
knowing and reasoning as being appropriate awgssary for learning and

understanding within the particular fiel@his means thatasoned thought involves

the ability to understand the ways in which information or a body of facts are

presented and arguments are developé@his requires comprehemdj not just the

content of a discipline, but a capacity to interpret critique and present the information

in ways appropriate to that specific field of inquiti?

Evolutionary biologist John Moore selected the title of his profeggnce as a Way
of Knowngi Evolutionary Biology because it reflected the
science®*Consi stent with the scientific metho
the question or problem explicit, using the hypothetleductive mode in teaching,

307 M. Wilson, & S. van RuitenHandbook for Artistic Research Educatidine European Lague of Institutes of the Arts,

2013, ebook available fronttp://www.eliaartschools.org/images/products/120/sHaaadbok-for-artisticresearch
educatiorhigh-definition.pdfp.275

‘M. Carter, OWays of Knowi ng, DlegeCgmpositiondnd @ommanicatignl.58,n t he Di sc
No.3, 2007, pp.385118 available fronhttp://www.stetson.edu/other/writiqgrogram/media/ways%200f%20knowing.pdf

(accessed 03/05/2014) p.386

309M, Carter, p.404

310\, Carter, pp.38B88

S11M. Carter, pp.38888

3123, A. Langer, C. Confer, & M.&8wy er , O6Teaching Disciplinary TNMationaki ng in Acad:
Research Centre on Literature Teaching and LearnBtgte University of New York, Albany, 1993, ppl2, available from
http://www.albany.edu/cela/reports/langer/langerteachingdiscipthinfapdéssed 07/05/2014) p.1

313]. A. Langer et al, p.1

4J AMoore, 6Science as a Way oAmerkkan@avlogistyol.24F1B4, pps6/3d,nary Bi ol ogy
available from http://www.sicb.org/dl/saawok/467.p(Hccessed 06/04/2015)
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and emphasirg that scienceisaseffor r ect i ng enterprised6 fu
understanding as well as informatidt. For Kathleen Gordorhe modernist

scientific way of knowing s ¢ h a r a Rddectionisneséeindptiying®only in

terms of their mechanistgarts; Objectivism claiming science and scientists are

objective, neutral and unbiased; Determinisasserting that time is reversible and

thus al |l future events can be accurately
subject/ obj e c¥°Howbkvertha criteria fonestabliskirdy the

objectivity and rationality of science are being challenged. Gordon suggests that

Obel i ef s e memodeinsaenceé adeonate pnakng fundamental changes

in the modern val ue bggpsewiingtohcepgsandnc |l udes
replacing inappropriate process&$.For Xenia Meyer and Barbara Crawford the
0scientificdo way of knowing is not only
itself is a cultural way of knowing8 Theview of science as a cultunaky of

knowingfunctions to acknowledgehat science is laden with cultural underpinnings,

interpretations, and a language of its ow?.

Research involves many ways of knowing. And for Elizabeth Grierson and Laura
Brearl ey o6t her e iasticumatiogaf resedarch giethodolegies f or t h «
appropriate to creative arts practice an:
because6t r adi ti onal met hodol ogi es of researc
and scientific disciplines are unsuitable for thosthe creative fields of making,
performi ng®®Giineesonnglbai ms O6there is a peé
doing that is at stake in the realm of creative arts as a formalised research practice in

t he academi ¢ ishadtheicampadnts ofaesthretichagd tide potential

always of makingnew as a defining characteristiaking intuitive leaps as it

3153, A.Moore, p.471
SK.Gordon, oO6Challenging and Changing Wa yBotamicGardemowi ng i n Sci en
Conservation InternatioiaPublic Engagement available frdmitps://www.bgci.org/education/168@ccessed 06/08/2015)

web page

317K, Gordon, web page

S8X.Meyer & B. A. ingscieneéas a culturalaviyeoBknowing: merging authentic inquiry, nature of science,

and mul ti cul GuliurabStudies bfiSeience EdusMdl.6, No.3, 2011, pp.52547, available from
http://www.bu.edu/hpscied/files/2012/12/CrawfortiPS Teachingscienceasa-culturalway-of-knowing.pdf(accessed

04/02/2015) p.531

319X, Meyer & B. A. Crawford,.531

S0F Grierson&L.Bear |l ey, o6Ways of Framing: Introducing
Creative Arts Research: Narratives of Methodologies and Practiesse Publishers, Rotterdam, 2009, p.4

Creative Arts
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engages with its lineages of practié€ Thus discourses ofreativity are by

implication generativeVh er eas Si mon Pewpampdignmsaggest s th
cognition offer us a new way to pursue an understanding of cultural practices that

involve the construction of artefacts, organized spaces, and systems of gestures and
movements among people as cogni®?tional in
Speaking at the 2011 conferene as a Way of KnowindPennyargued t he ki nds
of intelligences deployed in the arts have been relegated toetedy artisanal

simply because they engage materiality directly and do not traffic primarily in the
symbolicnot ati ons that have bec&me the | inguc:

American philosopher John Dewgyoposeshat knowledge of facts is but one mode

of knowing because knowledge is al so pr o
actionod o Inerek thougheexperence meant,ashich according to

Dewey o6reflected the contingendtheosy and p:
iexhibited its ne d2Farthérmoreexperiencedr ad, whiche r s a |l s
includes O0finestarital ascewlehdl agi e dd conti
pract i c e § artafamodeldkingdry and knowledge production is
significant because o6art iIis the most dir

experience ¥s experienced.

The termst pobagrerdtdésvubj ectivityd are each
opposite term and as concepts they are associated with philosophical scholarship.
Thetermsalso feature prominently within discourses that concern both art and

science. Stephen Wilson argubatthis is due in part to long held assumptions of
sciencebds claim to an objective truth ani
subjectivity.3?’ Computer scientist Richard Sutton reveals the problems involved in

challenging these assumptions, thadig s scientists and obser

#lE,.Gri erson, 6Ways of Kinrogvitntge a@an dBietiingns Nafvi radwl edge and Be
E. Grierson & L. Brearley (eds§reative Arts Research: Narratives of Methodologies and Pract®ersse Publishers,

Rotterdam, 2009, p.18

2s,Penny, O6What | s arencefPapeArtas @Way of KnowirdEéploratGrium 34 éarch, 2011, San

Francisco, available frofttps://www.exploratorium.edu/knowing/pdfs/Penny.fatfcessed 08/04/2015) p.8

$233. Penty, p.8

3243, DeweyExperience and Natur&eorge Allen & Unwin, London 1929, p.149

325, Dewey, 1929, p.355

326 3. DeweyArt as ExperienceRerigee Books, New York, 1934, p.309

3273, Wilson, 2002, p.49
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accustomed to praising the objective and denigrating the subjective, so reversing this
customary assessmen®Suttenqaguethat®mth s ome def en
assumptionfiave a place in scholarly inquiry. For examdieibjective experience

can be viewed as data in need of explanation, when there is a sense that only the
subjective i s clI*wre raenads udntahreb i oghujoeucst.iév e v
common across people, that is, something is objectively true édigis the

outcome of experiments that you33Tha | bot
issues of ontology and epistemology further complicate the theoretical discourse
concerning objectivity and subjectivity. Social theorist Christopher Powell argues

that problems arise because the meanings change in céfitéxitology on one

hand is about thingg hus ont ol ogi cal statements Oar e
i s r e apisttmology ordthe otherhadd s about knowl edge. E
statemers are statements ab*ut what we think

American philosopher Thomas Nagel explored the distinction between the subjective
standpoint and the objective standpointire View from Nowhengublished in

1986.33 This exploration revealed that teabgctive standpoint is the personal
individual perspective, which is the view from internal world, whereas the objective
standpoint is the impersonal perspective adopted when the world is conceived
externally.®3*Nagel concedes that these are two opposings/tut the distinction
between more subjective and more objective views is really a matter of degree, and
covers a wide spectrurft’ The relationship between the image and the
objectivity/subjectivity dichotomy was central to the work of Lorraine Daston and
Peter Galison in their seminal te@bjectivitywhere the historically and culturally
complex development of objectivity can be traced through the images drawn from

the long tradition of scientific atlase$® The difficulty in describing subjectivity

S8R, Sutton, O6Subjecti ve aincomplete deps Pveb bldgl, 6 Apel 2001, avgilabte fromA | b er t
http://webdocs.cs.ualberta.ca/~sutton/Incldeas/SubjectiveKnowledgéattiressed 05/05/2015) web page

329R. Sutton, web page

30R. Sutton, web page

BC. Powell, 00bjectivity an dhePradidaldheorisfwdb blgg] 10 MarcB2044s si cal Soci o
available fromhttp://practicaltheorist.wordpress.com/2014/03/10/objectiaiigtsubjectivityin-classicalsociology/ (accessed
22/07/2014) web page

332C. Powell, web page

3337, Nagel, The View from Nowher®xford University Press, NeWork, 1986

33T, Nagel,The View from Nowher®©xford University Press, New York, 1986, p.5

35T, Nagel, p.5

3%, Daston & P. GalisorQbjectivity, Zone Books, New York, 2010
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without referring to objectivity is acknowledged by Daston and Galison who note

that subjectivity and objectivity emerged as mutually defining complements. The
scholarc | ai m t hat the history of obthais,ti vity
i f jedtiaith came into existence to negate subjectivity, then the emergence of

objectivity must tally with the emergence of a certain kind of wilful self, one

perceivedasemdnger i ng sciefitific knowledge. o

Objectivity hadongbeen constitutive of the modescientific modelAccording to

Janet Stemwedel objectivity is Operhaps
scientists as s HMistosian ef saience lorraine Daston prepbses

thatit was Kant who appropriated the old scholasticv@give objektivinto

phil osophy, and that the thinkerds &édobj e
in se but rather to the relational categories [such as time, space and causality] which

are the precon d¥ Mireowerthe tef mse xdpoebrjieecntciev.edd a n
Osubjectived were native to scholastic pl
over time34° Thus objectivity is a multilayered concept with a confused history,

and during the nineteenth century objectivity had become the creedoksnt i st s, 0
ideal that corresponded to the practice of wellnigh constant, impersonal

communi #lati on. 6

Subjectivity has been described by Kim Atkins as the essence of philosophy because

it is grounded in the human capacity to reflect upon and evaheitehoughts,

feelings and actiong*? In the 2005 publicatio®elf and Subjectivititkins tells us

that the French thinker René Descartes is credited with the inception of the
philosophy of the subjeca | t hough mention of tihtee 6i nner
work of Augustine of Hippo who is also referred to as Saint Augustih&he

relationship between subjectivity and knowledge is clarified by Ikujiro Nonaka and

Ryoko Toyama who discount the notion that knowledge is objective, absolute and

337, Daston & P. Galison, p.37

). D. Stemwedel, $SciErttifie Amedcardweb bibofy] 260Felruary, 20i13; availgbte from
http://blogs.scientificamerican.com/doigmodscience/thédealof-objectivity/ (accessed 06482015) web page

L., Daston, 6Objectivity SadadStutids ef SEendtchd2,eNo.4, 1962nppBIBI8s pect i ve b,
available fromhttp://andler.dec.ens.frfwcontent/uploads/2012/02/Dastonl.falécessed 19/03/2013 p.600

3401, Daston, 1992, p.602

3411, Daston, 1992, p.602

K., At kins , 0l ntr o @GefandiSobjediviyBlackwelkPublishibgk Matden, 2006,@.d . )

383K, Atkins , p.7
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contextfr ee. According to Nonaka and Toyama 0
human subjectivities and the contexts t h:
according to who we are (value¥Fromnd fr ol
such accountgn interpretatio of knowledgewhich is consistent with various

interpretivist traditions of philosophy that emphasises subjectoatytrasts with the

objective view of realitynaintained by positivist traditiori-or scholars of

knowledge such dg&ujiro Nonaka and Ves Peltokorpi, the interpretivist tradition

6in its various forms, relates to the hul
developed n Ger many i n *PCorseqaedtly, curremntterpretativgy o .
philosophiesdentify with hermeneutic, phemaenologi@l and pragmatic

phil osophies. 6

In addition to the oral transmission of ideas, information and concepts are

customarily communicated through visual images and words. The notion that the

visual is a form of legitimate knowledge remains a conteatamnceptHowever,

Elliot Eisnerstates hat o6it has become increasingly
20th century that knowledge or understanding is not always reducible to language. . .

. Thus not only does knowledge come in different forms,dhmg of its creation

di ffer. The idea of inef f8J%Holarsdnowl edge |
communication, particularly scholars of graphic design, argue that the visual

encompasses all graphic forms of representation including word and itffage.
Johann@rucker, for example claims that in contrast to the verpthle visual is

traditionally perceived as an unreliable form of representation; but in contemporary

| Nonka & R. Toyama, OThecrtemmadrnyg dofi rtnrhe skunbgvelce thgusirialgnd obj ect i v
Corporate ChangeVol.14, No.3, 2005, pp.41936, available fronttp://icc.oxfordjournals.org/content/14/3/419.full. pdf

(accessed 07/07/2014) p.421

%], Nonaka & V. Peltokorpi, Objectivity and Subjectivity in
Knowledge and Process Managemarul.13, No.2, 2006, pp.782, available fronhttps://ai.wu.ac.at/~kaiser/birgit/Nonaka
Papers/Objectivitiand Subjectivityin-KnowledgeManagemen?006.pdf (accessed 17/07/2014) p.75

According to the Encyclopedia Britannica, Humanism, term freely applied to a variety of beliefs, methods, and philosophies

that place central emphasis on the human realm. Most frequently, however, the term is used wite tefarsystem of

education and mode of inquiry that developed in northern Italy during the 13th and 14th centuries and later spread through

continental Europe and Englaridtp://www.britannica.com/tgic/humanism

Writing in the 2012 publicatioPhilosophy and Grammar: Papers on the Occasion of the Quincentennial of Uppsala

UniversiiyGeor g Henri k von Wright notes that the term O6humani smdé a
Renaissage notions on scholarship and the second return to the ancient classics which occurred in late 18the ahd early 19

century, p.1

E., Eisner, O6Art and Knowl e dagndbdak ofithe Artd in Qualitativik Resemicle s, & A. L. C
Perspectives, Ethodologies, Examples, and Issugage Publications, Thousand Oaks, 2008, p.5

347w, Ryan & T. Conover, TGraphic Communication Todg¢" edn.), Thompson Delmar Learning, New York, 2004;8.6

P. B. Meggs & A Histwy of GraphiozDegn,(4" ede.)gJophn &Viley & Sons, Inc, Hoboken, 2006
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debate the image is being reconsidered by some scholars as a credible method of
presenting knovedge.3* Visual approaches to research concern many fields of
inquiry. For Lynn ButletKi sber and Tiiu Pol dma-06the bu
informed research and the increasing variety of visual possibilities as a result of new
technologies have pavelet way for researchers to explore and use visual forms of

i n g u%®°Collagd making and conceptapping forinstanceare widely regarded

as useful approaches to visual research.
researcher to document and recorchgleoncepts, and meanings gleaned during the
making prdtess itselfo.

3.2.6 The Art of Rhetoric

Rhetoric is generally understood to mean the art of persuasive discourse. The Oxford
English Dictionary descri bes goéeffdcterglyor i ¢c 6
so as to persuade or influence othersodo,
r h et ®Y¥Aicomdise description of rhetoric provided by Oxford Reference notes
that:

In Greek, the art of speaking so as to persuade, was fronrsghe fi

tied up with ethics (persuasion of what is true) and literature (use

of language in order to please). It was a branch of the medieval

Trivium and therefore an important part of the school syllabus up

to the 17th cent. Literary rhetoric is concernedhitiie

organization (inventio and dispositio) and embellishment (elocutio)

of works. The first of these is prominent in many Z8#mtury

works (Tristram Shandy and A Tale of a Tub, for instance), and the

second is Iimportant icesibt¢fpogoaviesi amd

tropes) in poets from Chaucer to the present &y.

348 3. Drucker, 2010, pp-B

9. ButlerKi sber & T. Poldma, 6The Power of Visual Approaches in
Concept Mapping i n Joamgdc Resaech PracticéVolR,dNe.2 2040c gp4.6, available from
http://web.a.ebscohost.com.ezproxg.esiu.au/ehost/pdfviewer/pdfviewer?sid=6954b&5R-42ed 8801
8fb85e763a87%40sessionmgr4003&vid=0&hid=41(a4cessed 10/05/2013)p.1

350, Butler-Kisber & T. Poldma, p.1

®oxford English dictionary, ORhetoricdéd, OED [web page] avail:
http://www.oed.com.ezproxy.usq.edu.au/view/Entry/165178?rskey=sp35Hu&result=(beiessed 20/09/2015) web page

®20xf ord Ref er gnforeUniveisRyPess [wab page) available from
http://www.oxfordreference.com.ezproxy.usg.edu.au/view/10.1093/oi/authority.2011080310044B838pNgJ&result=2

(accessed 20/09/2015) web page
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According to Ja meaternd with ultisl&kmeaningskvieichor i ¢ 6
frequently oO6reflect different attitudes
and, even more partitcuar | y, the use of | an®uage for
J a s i n s kSoudcebodk BnORhetoric: Key Concepts in Contemporary Rhetorical
Studiegprovides alphabetized glossary of key terms and concepts in contemporary
rhetorical studies’® The aim of the pulization is to provide an account thfe

perspectives that constitute contemporary rhetorical studies by illustrating the major
issues, themes and arguments that have engaged the attention of contemporary
rhetorical scholars™

In the 1985 publicatioRhebric: Concepts, Definitions, Boundariad/illiam
Covino and David Jolliffebservehat even though any conception of rhetoric

entails ambiguities and | imitations, rrhei

contingent, epistemic art that is both phidpkical and practical and gives rise to
potenti al | ¥°DmawirgornvGicerd, €Eovihosaidd.Jolliffe also suggest that
through its strategies of influence, which acts to change manners, minds and lives,

rhetoric constructs knowledge of the wodd. Therebye mphasi si ng r hetor

association with knowledge.

According to John Lyne and Carolyn Millgheidea ofrhetoricasa way of knowing
challenges the Platonic distinction between knowledge and opinion and thus the
general classical distinction beten rhetoric and dialect>® As a consequencthe
notion of rhetoric aknowledgehasbeen the subject of much debate. However
rhetoriciansincludingRichard Cherwitzsupport claims that rhetoric is epistemic in

arguing that to dadhetainisepistemit istoexploreteent i on

1

very avenues by wh i**Two recentbutdiffereatly fodused, k n o w0 .

38 3. JasinskiSourcebook on Rhetoric: Key Concepts in Contemporary Rhetorical St84i6&, Thousand Oaks, 2001, p.xiii

47, Jasinski, p.xiii

35 3. Jasinski, p.xiii

¥W. A. Covino & It rAo.dulcatliloinf fteo, Rohfent or i ¢ 6, RhatoritVConeepts, Covi n o
Definitions, BoundariesAllyn & Bacon, Boston, 1985, p.5

7W. A. Covino & D. A. Jolliffe, p.5

¥J., Lyne & C. R. Miller oO1I1ntreolddusctdfonkKn cRileddoge cG, iDi sA.i pA.i nlaun

R. A. Eberly (eds.)The SAGE Handbook of Rhetorical Stud#&GE Publications, Thousand Oaks, 2009, p.168

¥R, Cherwitz, Rhetoric as O6"A Way of Knowime"" Ne\m TR ¢ teruiad G ,0 |

Southern Speech Communication Jolrk®!.42, No.3, 1977, pp.20Z19, available from
https://docex.usq.edu.au/zportal/zengine?VDXaction=GetAttachment&illno=462137&objectno=42719&objectseq=1&is_popu
p_window=true (accessed 04/06/2015) p.213
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developments have'®st abl i shed the notion of rheto
i nquiryd enabl ed aliscusa mddes bfyargunentahd sci pl i ne:
persuasion as well as explore various r hi
scienced focused on the internal practi c

manifestations®®° Drawing on the work of Aristotlgohilosopher bscience Alan

Gross suggests that rhetoric has two distinct roles in the public understanding of
science®®! In the deficitbmodel rhetoric acts in the minor role of creating public
understanding by accommodating the facts and methods of science tanpelblsc

and limitations, whereas in tiieontextual moddérhetoric and rhetorical analysis

play major roles*®? According to Gross the deficit model implies the status of public
understanding is epistemologically diminished, resulting in the marginalisztibe
public.’I' n contrast the contextual model rec

genuine, not diminished epistemological status, different in kind, but not in

significance from the epistemological St
this way, the publicbés cognitive concl usi
case of its ethical, social, and?*olitic:

Visual rhetoric is a recent development in the field of rhetori¢ imncbntast to a

verbal mode of communicatiorgfers to the way in which we communicate visually.

Noting a shift in the field of rhetoric to include the visual rhetorical scholars Charles

Hi Il and Marguerite Hel mer i nclruhdeet oa ircadn ¢
in the 2004 edited collection of ess@sfining Visual Rhetoric$®® Thesepositions

range from the édpossibility of a visual i
met hodol ogi es such as a Roland Bad$ hesd
60 pi ct o rHilland Halmersamité about the impracticability of seeking a single

definition or methodology for exploring a credsciplinary study of the visual,

suggestinghaté i t may be too soon to settle on a

3603, Lyne & C. R. Miller, p.168

¥A., G. Gross, O6The roles of rehnectadilicUnderstanding of Sciepcdchd, Nod, under st an.
1994, pp.33, available fronhttp://www.tc.umn.edu/~agross/AlanGross/pdffiles/publicun(pdtessed 28/08/2014) p.5

362 A, G. Gross, 1994, p.5

33 A. G. Gross, 1994, p.19

364 A, G. Gross, 1994, p.19

35C. A. Hill, C & M. Helmers (eds.)pefining Visual Rhetorigd.awrence Erlbaum Associates, London, 2004, Taylor &

Francis eLibrary, 2008
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conventions, and per haps @é%Additionally Sharemr mi n ol

Crowley and Debra Hawhee describe vi
that considers all aspects of the visguflom the persuasive force of images to words
aod how t hey f uffcThidaocountansludésma only heévisual
aspect of words on a background but how they interact withdismuirsive images

such as drawings, paintings, photographs, or moving pictifes.

3.3: Summary

The preceding litetare review sen&to provide the context and background to this
study by critically examining the existing publications in areas that are relevant to
this study. Art and sciencir exampleare separate and diverse fields of inquiry
and practiceandalthough the terms originated in antiquity and conafferent

modes of knowing, there continues to

sual

be

(

0scienced6. The image as a topic of reseal

from scholars. Howeer, a plethora of academic literature and multidisciplinary
conferences indicates an increase in interest in the image as a complex area of
inquiry across several disciplinéhe imagemaker is not only traditionally

associated with art, but also has Mestablished links with science, in thatage

makers have | ong functioned to make O0sci

scientists as well as to a wider audience. The ways of knowing are widely described

as the various methods by which we acquireidadge as this review has

established; several different ways of knowing have been identified including

knowing through both art and science. Rhetoric is traditionally described as the study

of the means and ends of persuasion, howeveret®temergene of visual

rhetoric as a field of study that is concerned with how images communicate transmit

meaning.

366 M. Helmers & C. A. Hill, 2008, p.19

%73, Cravley & D. Hawhee,Ancient Rhetorics for Contemporary Stude8t$ edn.), Pearson Longman, New York, 2004,
p.343

383, Crowley & D. Hawhee, p.346
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Chapter 4:

Beyond Two Structures: Framework for Inquiry

4.1: Determining the Conceptual Framework

4.1.1 Understanding the Conceptual Framework

This chapter seeks to construct a framework of interlinking concepts from relevant

fields of inquiry which will function to support and inform the questions that guide

the study. Although various descriptions exist, a conceptual framework is described

by Robyn $nyth as a scaffold for research that enables the researcher to make

meaning of the research finding® Furthermorea conceptual framework is

intended as a starting point for reflection about the research and its céfitext.
Consequentlya conceptual fraework is significant to this study because it offers a

critical lens through which to consider the study. This means that this chapter is the

site where reasoned, defensibl®ices are made about howetplore the research

topicsor themes hereto undemrred.®"* It is also the site in which texplore

existing resarch questions in new contegtsre-examine established topics or

questions using different theoretical or epistemological frafi€Ehe aim of this

chapter is to therefore provide the parameby which to explore the complex issues

i nvolved in understanding the significan:i
di scipline. This wild/@l be achieved by expl
form, the main things to be stud@&dhe keyfactors, concepts, or variabéesnd the

presumed rel at i ¢AThus asms orgamsatiorgl toolthes mo .

R, Smyth, OExploring the usefulness of a coinsdésupstiial framewo
Educational Researc¢ivol.14, No.2, 2004, 16180, available from

http://search.informit.com.au.ezproxy.usq.edu.au/full Text;dn=200412121;te5BB (accessed 11/07/2015) p.168

SR, Smyth, OExploring the usefulness of a condssupstimal framewo
Educational Researc¢ivol.14, No.2, 2004, 16180, available from

http://search.informit.com.au.ezproxy.usq.edu.au/full Text;dn=200412121;res=IEL fsedessed 11/07/2015) p.168

371S. M. Ravitch & M. RigganRigor & Reason: How Conceptual Frameworks GURisearchSAGE Publications, Thousand

Oaks, 2012, p.14

8725, M. Ravitch & M. Riggan, p.14

373 M. B. Miles & M. HubermanQualitative Data analysi€2™ edn), SAGE Publications, Thousand Oaks, 1994, p.18
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conceptual framework provides the platform for the consideration of the image as a

site of intellectual inquiry and as a communicative deVar art and for science.

A significant feature of a conceptual framework is that unlike a theoretical
framework which is derived from existing theory in the literature, a conceptual
framework is constructed rather than found. Joseph Maxwell make®thisp
explaining that although the conceptual framework incorporates borrowed work, the
overall coherence of the structure is something that the researcher builds not
something that exists readlyade 34 In keeping with Smyth this conceptual

framework furetions in three ways. First this chapter will provide links from the
literature; second, this chapter will function as a reference point from which to locate
the research questions, and finally this chapter serves to implement a guiding set of
principles gainst which judgements could be matiéThis last criterion also aides

in ensuring the validity of the study. Additionally, the utilisation of existing theory
and research as a resource for developing a conceptual framework is consistent with
a literaturebasedhesiswhich allows previously explored issues to be approached

from a new perspective.
4.1.2 Focusing the Conceptual Framework

Rather than provide a detailed account of the phenomena being studied, the purpose
of this conceptual framework is t@rminewhatconcepts will inform this study

and identify the relationships among them. For this study the concepts and the links
between them are inherently complex. This is because images are not just concerned
with art and science but are associatetth wiultiple bodies of knowledge.
Consequentlythe conceptual framework for this study is constructed from a
multidisciplinary network of concepts in order to ensure a comprehensive
understanding about the subject being investigated. In keeping with tkefvo

Yosef Jabareen, this chapter concerns understanding and interpretation rather than

3743, A.Maxwell, Qualitative Research Design: An Ingetive Approactf2™ edn), Sage Publications, Thousand Oaks, 2005,

S®R. Smyth, O6Exploring the usefulness of a condssupstimal framewo
Educational Research/ol.14, No.2, 2004, 16180, availablédrom
http://search.informit.com.au.ezproxy.usq.edu.au/full Text;dn=200412121;res=|EL fsefessed 11/07/2015) p.168

90


http://search.informit.com.au.ezproxy.usq.edu.au/fullText;dn=200412121;res=IELAPA

Chaper 4 Beyond Two Cultures: Framework For Inquiry

explanations and measured outcom&Considering the diverse nature of images

and the multdisciplinary character of the inqyithis position is important,

primarily because there are different interpretations concerning the images as well as
different ways to describe artistic and scientific modes of inquiry. Therefore this
framework has identified three broadly described areas that incorporate knowledge

from severhdisciplines.

The three specific concepts that constitute this conceptual framework were

constructed following a critical review of the literature that focused on the role of the

image in the knowledge debate. As markers with distinctive features thasepts

are referred to as oOart and science6, Ot
because these concepts will be constructed through an engagement with multiple
knowledges rather than a single area of inquiry, as frequently is the case, agvarticul

way of considering these concepts was sought. In order to describe a complicated

notion such as a single concept this study aibetapproach of Gilles Deleuze and

Félix Guattari whereby there is no concept with only one component, inasmuch as

bevesrycept has component Futhembrei s defi ned
ocomponents, or what defines the consi st
di stinct, heterogeneous, and yet not sep:
zone of neighbolrood [ ] or a threshold J¢%f indisc

Thus he aforementioned concepts are described by the sum of their components and

are discussed in the following sections of this chapter as follows. Concept one
concerns thearbraeaad ascé@anceddothrough both
perspectives as well as the position of each discipline within the knowledge debate.
Concept two considers the image through an engagement with past meanings as well
asthroughcurrent interpretatias. Concept three involves the notion of visual

rhetoric and is therefore concerned with the means by which images construct and

%y, Jabareen, o6Budrawanrgk :a Fhinlcepd phay, Fibterfiational Journalmfs , and Pr ocec
Qualitative Methodsyol.8, No.4, 2009, pp.482, available from

http://www.researchgate.net/publication/265991064 Building_a_Conceptual_Framework_ Philosophy Definitions_and_Proced

ure (accessed 09/07/2015) p.57

377 G. Deleuze & F. GuattariVhat is philosophyrans. T. Tomlinson & G. Burchell, Cohbia University Press, New York,

1991, p.15

38 G. Deleuze & F. Guattari, p.19
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transmit meaning. This chapter concludes by discussing how these frameworks

support and inform this study.

4.2: Concept 1: Art and Science

4.2.1 Art and Science: A Broad Concept

4.2.1[i] Contemporary linkages

For the purposes of thisstudyar t and scienced is broadly
constituting the i1 deas and principles th;
0scienced and those areas of o6indiscerni |
between these disciplines. Such linkages range from shared philosophical groundings

to beneficial alliances, whereby art and science have both learned from andohform

the other. Scholars make the point that these are well established pathways even

though these disciplines aseparate areas of inquiry with different approaches to

and ideas about knowledge. And, despite theadled tension between art and

science that has dominated Western thought since Geagiquity, deas concerning
associations between art and science are central to the work of contemporary

theorists, including among others, Martin Kemp, James Elkins, Stephen Wilson and

Sian Edeas well MichaeLynch and Bruno Latour. The astience dialogue is also

maintained through institutiorssich as th&ulbenkian Foundatioand the

Wellcome Trustwhich foster programmes that promotesaience collaboration and

research. Such ventures also featuréelttéiden University where tharts and

Ge n o mi ¢ s NdwdRapreseatdtisnal Spaces Progransraescribed as a

project Owhich investigates the interactd.i
and analyse the unique role that the visual arts cem inahe critical evaluation and

di ssemination of t he 3fAacsouingtsthedehtrgthe no mi ¢ s
visual arts have the potential to contribute to scientific debate and to disseminate

scientific knowledge32° From this view art is deemed be in the service of science.

The Arts & Genomics Centr e, ©haArs&GendnticeCeniediden, ®e Genomi cs Cent
Netherlands, [web page] available frétp://www.artsgenomics.org/organisatioveb page
30The Arts & Genomics Centre, web page
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In contrast to the previously mentioned-setence initiativesartistin-residence

programmes are increasingly viewed as the vehicle for collaboration between art and
science as these approaches are premised on the obéionutual transfer of

knowledge between both disciplines. For Jill Saaihcerns about knowledge

transfer and issues relating to knowledge in general are problematic primarily

because art and science are very different ways of knowiigowever, Scdt

suggests that O6some sharing of ideologie:
innovation, production, distribution and so@olturalc onsumpti on potent.
becausar t i sts O0are beginning to understand
arebeghni ng to see the value of aestthetics
This is not a new concegpiecause across changing epistemic periods these two

forms of inquiry have both claimed to be sites of creativity, argumentation, rhetoric,
emotion, andeauty. Art and science have at times also made claims to prescribed

forms of rigaur and objectivity as well as specific forms of rationality and

empiricism.

4.2.1]ii] Before6art 6 and O6sciencebo

The conventions by whi ch edaserbdsédinahed O6sci e
ancient differentiation between making and thinking. These conventions provide the
avenue to understarnmbththe evolving concept of knowledge and why the notion of

art as a credible form of inquiry has at various times been opposethe areas of

academic discourse Even t hough the terms 6artd anc
these practices have changed over time and in context. For this reason scholars such
asPamela Smiter gue t hat any O6éconsi deengage on of
with the terms themselves, both in their present meanings . . . and with regard to their
ear |l y mode r3 Therefdrd, in ordei toumdedtand the contemporary

ideas of art and of science and so as to avoid terminological confusion and

ambiguity, it is necessary to provide some understanding of the process by which

6artdé and O0scienceb6 have developed throu

®¥J., Scott, O6Suggested TransSciis cGoplllianbaorrya tDiAsiesodulabsiens Jf.orS cMotrte (.
Processes of Inquiryspringer Wien, New York, 2006, p.24

382J. Scott, 2006, p.24

33p, H. Smith, 2006, p.85
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According to conventional thougtihe current disciplines of art and science
originated from ancient forms of knowledge thagre associated with either practical
or theoretical ways of knowing. Philosophers such as Plato considered theory and
practice as complex and sometimes overlapping methods of inquiry, whereas
Aristotle clearly distinguished between these two intellectirdes. This, according
to Richard Parry, ithecasee ven t hough the phtoteadhrmorpher h
craft as itself also episteme or knowledge because it is a practice grounded in an
6accoesuonmedt hi ng invol vi ng Aitloogh thareiaceal unde
differing views concerning the precise interpretation of the terms, current accounts
concur that the contemporary word Oartdo |
translated from the Greek term techne. Berraischer notes thaécmealso forms
the root of the word technologyhile science is derived from the Lasnientig a
translation of the Greek terapistemavhich is interpreted as knowledg# In
keeping with Aristotl ebs ¢chhasassociedd knowl
with productive knowledge, in contraspistemas concerned with theoretical
knowledge. Frischer proposes that in this scheme of knowledge:
Aristotle understood episteme to mean a body of knowledge about
existing things that are unchanging and etertaowledge of such
things can be codified, taught, and learned. . . Complementary to,
but less precise than episteme is techne. Techne is the knowledge of
things that might exist (but do not necessarily exist) and that are
brought into existence not byetimselves but by an efficient cause
that is their maker. Such things might be actions or objects. Thus,
Aristotle divides techne into two branches, the practical, concerned
with actions, and the Apoetic, 0 conce
involves logos,oa fAr ati onal qualityo (. . .) \
in accordance with the truth. So a techne has a necessary

relationship to episteme, the study of the truth about unchanging

SR.Parry0 Epi st e me iaB. 8. ZAlta @ch)Fhe Stanford Encyclopedia of PhilosopRall edition, 2008, [web

page] available frorhttp://plato.stanford.edu/entries/episteteehne/accessed 10/06/2014¢b page

3B, Frischer0 Art and Science in the Age of Digital Reproduction: F|
R e a | Virtual Archaeology Reviewol.2, No.4, 2011, pp.182, available fronhttp://varjournal.es/doc/varj02_004_06.pdf

(accessed 27/11/2018)20
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and eternal things’8®

However the translation oépistemdo mean knowledge artdchneto mean either

craftoratb may i nappropriately harbour some of
about the relation between theory (the di
concern of G&%Thesd congerns pertainadorissués)sichasoing held
tension between theory and practice. The"
is detached from reality, whereby reality is the world of the practical; as well as the
supposition that o&épracti ce6, ctiselagtuallp has | |

does, in turn results in irregular practices.

The aforesaid interpretations have attracted the notice of sghothusling Lars

Olof Ahlberg who has described the idea tkethneandarst r ans| at e as Oar
both inaccurate and anachistic®®®; hl ber gds concerns focus ¢
significant differences between the modern concept of art artddheeof antiquity.

However in keeping with the rationale of reconciling the image as a valid area of

inquiry and art as a way of knovgnthis study adopts the previously noted positions
advanced by Martin Kemp and Pamela Smith. This means that any identification of

the present praces of art and science is basedsome resemblance of past

practices whereby an understanding of theediffe nt t er ms of déarté a
occur within a wide scope of past and present meanings. This position provides the

frame in which to explore both the evolving concept of knowledge with regard to

making and thinkinga s wel | as a rtheéwrenpkoosviedge debate.wi t hi r

It is generally accepted that o6artdé in pi
current concept of art. La®lof Ahlberg informs us that what we now consider to be

art was unknown in antiquity®® During these times &wities such as painting and

sculpture were regarded as crafts rather thafoarts. And, during the early modern

ti mes d6dartd was more broadly defined thal
during t hi s appobseseed a mughaaddr éonnotationtf practice

and experience, and was used in the case of the mechanical arts to refer to the work

386 B, Frischer, p.20
387R. Parry, web page
38| - 0. Ahlberg, p134
39| - 0. Anlberg, p.134
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of the human hand?® Scholars widely acknowledge that the eighteenth century

mar ked a change in the conaepd ocfhmart owh:
a craftbased idea of arEorinstance., ar ry has noted that oOaft
years of signifying any human activity performed with skill and grace, the concept of

art was split aparté, cseahich @Hamewac
inspiration and genius, meant to be enjoyed for themselves in moments of refined
pleasure, whereas the crafts and popular arts require only skill and rules that are

meant for mer e 8Tbe eosbringcraft versustadbatermet orilyo .
separated ordinary pleasures from aesthetic concerns but has also served to separate

the artist from the craftsperson.

Research shows that prior to the eighteel
were used interchangeably to apfd any sort of craftsperson. In this system the

phrase o6work of arté primarily referred
6i ngenious crafto, in cont*¥Thiswastakentt he wo
mean thatin contrast to the Creator, thetisan as maker modifies what already

exists in nature. This not i otechnewherebyonsi st
knowledge isrought into existence by the action of a maKée distinction

bet ween Oartistd an bthesisbecausesttzesadpeiofshissi gni f |
study extends beyond the modern concept
those imagenakers who identified as either artisan or artistrosome instancess

both. Throughout this study imageakers have been vausly referred to as artists,

artisans, or artist/artisan, and the choice of term is dependent on the terms and
descriptions utilised by the various authors when referring to specific imagers.

Prior to the emergence of science as a recognised discighowledge about the
natural world was grounded in a broad field of study referred to as natural
philosophy. Ann Blair describes natural philosophy as the central discipline
dedicated to laying out the principles and causes of natural phenciff€@ntary

3%0p, H. Smith, 2006, p.85

391 . Shiner,The Invention of Art: A Cultural Historythe University of Chicago Press, Chicagopi, p.5

2L, Shiner, OWEestterm @mndc emptns of Ar t @ArguingaboupArt: Chingeimpotary & A. Ri d | €
Philosophical Debate3™ edn.), Routledge, New York, 2008, p.466

3BA.Bl air, 0Nat uTheeJambFdyé Histosy of BSdiepcd Volume 3: Early Modern Sci€arabridge Histories

Online, 2008, pp.36306, available from

96



Chaper 4 Beyond Two Cultures: Framework For Inquiry

to some reports natural philosophy was not a static discjflutevas a way of

knowing that adapted to changing intellectual environments to eventually develop
into the modern concept of science. According to Blair natural philosophy
progressed from bookish Aristotelian disciplinéghat was institutionalized in

medieval universited o become associated with Onew
new institutions3%* This progression led to a decline in the authority of Aristotelian
philosophy and th realisation that knowledge could be influenced by a variety of
philosophies. Scholars such as Smith argue that the Aristotelian scheme of
knowledge, which held until the seventeenth century, proposed that tbp@te(ne

or scientig was certain knowlege, whereas practicer@xisor experientia which

involved bothpraxisandtechnewas concerned with production through human

activity. 2% This scheme of knowledge was significant because it differentiated
between the philosophevho was concerned with iain and therefore tru@r
theoreticalknowledge and the craffsersonwho wasconcerned with productive
knowledge which was not as certain as thedhg Aristotelian concept held that

practice is imperfect knowledge about nature because it concakasgmather than

0di si nterest ed,dluekomewbeliefggand pkctices abeut natine

three areas of knowledgepistemepraxis,andtechne became linked to form a new
philosophy which became the préeiinmedr t o
this way the new philosophy, in contrast to previous philosophies, was no longer
confined to set of theories concerning accumulated knowledge but instead consisted
of a set of practices that involved observation and experimentation indithecgion

of new knowledge. Tis meant that theaew philosophy involved both theoretical and

practical knowledge and therefore accorded making with thinking.

This new approach required a different type of practitioner, that is, a philosopher that
engaged vih practice as well as theory. Steven Shapin describes these new
practitioners as the natwural philosopher

against O6ancientdé modes of thought and pi

http://universitypublishingonline.org.ezproxy.usq.edu.au/cambridstories/popups/pdf_viewer.jsf?cid=CB09781139054010
A024&ref=true&pubCode=CUP&urlPrefix=cambridge&productCode=C{ccessed 09/02/2014) p.365

3% A, Blair, p.365

3%5p, H. Smith, 2004, p.17

3% p, H. Smith, 2004, p.18
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@goroposing some very meand very important changes in knowledge of natural
reality and in the practices by which legitimate knowledge was to be secured,
assessed, an & Sud changesindntetecudl dhinking are believed
to have been responsible for what is refdro as the Scientific Revolution. For
Sachi ko Kusukawa, the Scientific Revol ut/
from the Aristotelian qualitative explanation of natural phenomena to pursue the
mathematical, quantitative explanation of natural changgcalminated in the

triumph of experiment and observation over the occult, the superstitious and the

r e | i @3TbewSsientdfic Revolution was home to thinkers that included among
others, Nicholas Copernicus, René Descartes and Isaac Newton. Theiscientif
revolution represented great intellectual and cultural change in the Western world
and has been variously described as a sweeping epistemological transformation, a
series of changes in European thought, and an intellectual revolution which

attemptedte x pl ai n manés place i n the natur al

Understanding how the idea of knowledge progressed is significant to this study

because science has long been aasediwith theoretical knowledgand the

separation of theoretical knowledge from practical knogdeid frequently utilised

to differentiate between the scientific and the artistic ways of knowing. For Pamela
Smith, Aristotlebs separation of theory
scholars and artisans in early modern Eurdf3&lowever, tlis gap in status

narrowed when claims to knowledge about nature by imagjeers was recognised

as useful to the emerging new philosophy. Consequesatiige scholars propose that

the artisanal skills of observation and
significant role in the development of the previously mentioned new philosophy.

David Landau and Peter Parshall, for exal
representation was more than just a technical accomplishment. It was a highly

specialized form of atervation employed by artists who had achieved their own

standards of verity quite apart f%*% m the

397, ShapinThe Scientific RevolutigiThe University of Chicago Press, Chicago, 1996, p.5

Steven Shapin is an historian and sociologist of science

3% S, KusukawaThe Transformation of Natural Philosophy: The case of Philip Melanchtbambridge University Press,
Cambridge, 1995, p.2

39p, H. Snith, 2004, p.17

40D, Landau & P. Parshall, p.257
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On this pointSmith points to the existence of two different models that are

concerned with the artisanal inffkece e on t he rise of the new
direct influence and the 6&%tThesemodelsdevel op.]
focus on sci en ovbareassSnithis doncermed with therreciprocal ,

and complex relationship among artisans, fiaoers and scholar&? This

relationship concerned the artisanal artefacts that provided a link between the

di fferent ways of knowing. This is in ke:
aims to demonstrate not only that art is a legitimate way oivkigobut that images

are a site of inquiry to both art and to science.

4.2.2 The Idea of Art

4.2.2 [i] Labelling art

Providing a means to distinguish art from other human practices has long been
problematic for art theorists. This is because through tin@saa concept has been

meaningful through a range of contexts. Whether is possible or even useful to define

art, the notion of a distinguishing definition of art has dominated philosophical
aesthetics since the publheiCdigue of dudgemeht | mma |
403 Howeves rather than distinguish art from everyday activity the twentieth century

saw many artists express the desire to blur the boundaries between art and life. In the
1984 influential publicatiofheory of the AvanGardePeter Bliger argues that the

aim of theé h i s tawantgadartists was to collapse of the boundaries between

art and everyday life and dissolve the special statue of tveogkt ““* Whereas the

formalist critic Clement Greenberg placed a premamhigh art ad as such

believed that art must remain separate from tfDespite the various concepts of

art most contemporary theorists agree that art, like other forms of knowledge, is

culturally and historically determined. Barry Sandywell for instance, expla#ts
specific terms such as oOartworkso6 functi

products of skilful semiopraxis which particular communities designate as objects of

401p_H. Smith, 2004, p.21

42p_H. Smith, 2004, p.17

408G, Graham Philosophy of the Arts: An introduction to aesthe(&$edn.), Routledge, London, 2005, p.223
404p_Burger,Theory of the AvarBarde trars. Shaw, M., University of Minnesota Press, Minneapolis, 1984, p.49

453, BarnsGreenwich Village 1963: Avaigarde Performance and the Effervescent B@lyke University Press, Durham,
1993, p.105
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value: that is, objects ascribed with aesthetic values and/or objectsltihatkihetic

functions (for example, as instruments of the imagination, utopias, placebos in a

desol at &%AkhougH irdapes,.includinthosesuclhs Leonardo da V
anatomical studies, are considered worthy of study by art and by scienceyib sl

the scope of this study to distinguish art from+aon Accordingly, this study

accepts as Oartoé the images and wor ks t h;

studies that have been referenced in the course of this project.

Due to the diersity of what might be described as art, contemporary theorists are
frequently confronted with the question: What is art? However, because of what is
described as 6a complex series of shifti)
question remainsnresolved??” Despite being a contentious issue, the notion of a

definition of art is considered a useful concept in some situations, particularly in

relation to distinguishing between art and nonart. For Robert Stecker a definition of

art 0 at tnéfytipetessentiabnaturelof art, or at least principles of

classification for distinguishing art from nonart. Traditionally it searches for
characteristics that all *“8Thanmotonokas share
definition of art basedn distinguishing characteristics has been sceptically received

by some theorists. Morris Weitz, for example, asguéefinition of art is not

possible because art Ohas no “®wditz of nece:
suggests further that the essence qfarvhat distinguishes it from other activities
cannot be defined, therefore art might b
for the possibility of new conditions rather than one that is closed and restrittive.

The idea that the essence ofianindefinable was challenged by scholars such as
Maurice Mandel baum. On this notion Larry
suggestion that we might not be able to define art in terms of any visual or perceptual

properties, but we might be able to defineniterms of its relational properties, in

406 B, Sandywell, Dictionary of Visual Discourse: A Dialeical Lexicon of TermsAshgate, Surry, 2011, p.153

WM. Kemp, OA f | uNatured/e #209,MNo.699102004,q 506 zvailable from
http://www.ndure.com.ezproxy.usg.edu.au/nature/journal/v429/n6991/pdf/429506@peHssed 10/11/2013) p.506

48R, SteckerAesthetics and the Philosophy of Art: An Introducti@ edn.), Rowman & Littlefield Publishers, New York,
2010, p.8

409 M. Weitz, p.28

40M, Weitz, p.34
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terms of ar t* Bhismightinvalle, far exantple,the social context

as defined by the Artworld

Other attempts at defining the essence of art focus on approaches whereby the art
status of an objec¢s determined by an institutiomhe Artworld, for example,
determines that an artefaceisar t wor k by conferring the

’n

specific work**? In his 1964 essay thertworld, art critic Arthur Danto attempted to
provide a definitonofain d coi ned t he term 6the art we
atmosphere of artistic t Héloatherwords,ak nowl ed
philosophical approach is considered the most appropriate way in which to

understand the historical development of the conokatt. Drawing on the work of

Hegel , Dantobs essay was highly influent|
direction that art must take. Dantods tel
to the broad institution in which works of art have thei p 1**4By meaids of
clarification, Stephen Davies offers Art|
become art unless there is a place prepared for it within the Artworld in consequence

of the prior history of art production, both generally and bygthiev e n #alm t i st . 6
this wayThe Artworldfunctioned as a social system in which works were identified

as art according to specific criteria. A
features of the social context of the practice in virtue atiwh candidate for art

status is deemed an artwork, we*Byil |l hav:
conferring the status of ¢6éarté upon a wol

functions to distinguish art from those artefacts that are hot ar

For Shinerart worlds are networks of artists, critics, audiences, and others who share

a common field of interest along with a commitment to certain values, practices, and

“UM. Mandel baum, cited by L Shiner, in C. MansourPatypus Art, a m
ReviewNo0.67, 2014, [web page] available fronitp://platypus1917.0org/2014/06/01/anbdernphenomenotinterview-larry-

shiner/ (accessed 06/05/2015) web page

G, L. Hagberg, o6The Institutional Theory oACompanontcisheory and
Theory,Blackwell Publishers, Oxford, 2002, p.490

WA, C. Dant o, The Johreal oARhilosophidl.61LHN0.19, 1964, pp.57484, available from
http://facultygeorgetown.edu/irvinem/visualarts/Daiftadworld.pdf (accessed 16/06/2014) p.580

““G., Dickie, O6What is Art? An I nstit utAesthetieslA CémpmHenysisd s 6, i n S.
Analogy Blackwell Publishing, Malden, 2008, p.429

4153, Davies,p.173

416N, Carroll, Philosophy of Art: a contemporary introductidRoutledge, London, 1999, p.226
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institutions**’l n contrast, systems of atr&, are wi
which includes various art worlds and sub worlds of literature, music, dance theatre,
film, and visual arts, O0embraces the und:
art worlds and by the culture at large, including those who only participate

magi nal |y i n o n é8Ratherthan eferdoratigidvdefinition of &t, a

system of art serves as a site in which this study might investigate the various images

that portray science. In this wiay constructed inclusive system of art,

accommalative of various art worlds, would include the images that belonged to an
older system of art such as o6craftd and
created through collaborative art/science research. However, regardless of the
differentwaysof i nterpreting art this study ado)
Vickerybés notion of art as discourse, wh
and around which move various kinds of objects, activities, processes, ideas and

theories, subcultr es and movement s, i " This ¢omcept i ons a
of art provides an avenue to think about art as a knowledge form that engages with

and about the various ideas of art itself as well as other knowledges, including
science,soastogainnéewnsi ght s about artods place wit

debate.

4. 2.2 [ii] Artdés way of knowing

Of relevance to this thesis is the issue of knowledge claims through visual
representation within artistic and scientific inquiry. This topic raises questians th
concern reasoned argument. For instance, does knowledge constructed through
artistic reasoning have the same academic value as the knowledge that is based on
6sci ent i f i*?CAdditienally, does knoglédge always require a rational
basis for higker understanding? These questions are particularly significant for visual

artists and imagenakers in general because until recent times reasoning was

471, Shiner, 2001, p.5

4181, Shiner, 2001, p.5

““D. Costello & J. Vickery, 6Gener alArtlkeytcatemganacytthinkensBerg, i n D. Co:
New York, 2007, p.ix

420 scientific reasoningis the foundation supporting the entire structure of logic underpinning scientific research. Writing in

6The Emergence of Scientific Reas orchkandgGorinneEimmetrhaa grgudtthat r i s, St e\
scientific reasoning encompasses the reasoning and prsbleing skills involved in generating, testing and revising

hypotheses or theories, and in the case of fully developed skills, reflecting on the process eddg@aestjuisition and

knowledge change that results from such inquiry activities.
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discussed primarily in terms of verbal teX&sr this studyreasoning involves both
visual and verbal wdesof representatiobecause research shows ttet arts and
the sciences havat timessupportedifferent ways otontributing toand
representing knowledgén relation to thequestions concerningature of knowledge
that is available througart, Danielle Boutethas responded lpresening the idea
that thepracticeof art 1 s a form of knowledge by &
t hr o u ¢?hThia questod is premised on highlighting the qualifying differences
between art and science. Drawing on theknad FranceBulgarian philosopher
Tzvetan Todorov, Boutet notes that art and science are separate forms of knowledge:
Where a scientist proceeds through analysis, taking a totality apart
into its most basic elements and looking at them separately, an
artist knows through synthesis, apprehending a totality in a global
intuition. While the scientist uses deduction and induction to study
the facts of nature, the artist uses metaphors and correspondences
to reveal the meaning in naturi?
Until recently it wa believed that knowledge could be generated through scientific
processes only. But as David Novitz expl
furnish us with useful knowledge about the world; that there are no other secure
sources of knowledgeandwd st andi ngo, i s being disman
to empower others who occupy different realitfé$However scepticism continues
to surround artodés claim to knowledge whi l
traditionally enjoyed a privileged sta&uThis is despite the existence of a number of
critical debates concerning sciencebs cl

concepts of O6truthé and O6objectivityod.

Rat her than question scienceds occupancy
scholas concur that art should also enjoy this position of respect and authority

because like science, art also functions to make sense of the ##dddwever an

2D, Boutet, OVision and Experience: Th e Trahedistiptinarp Jotrialoh of Art
Engineering & Sciencé/ol.4, 2013, pp.104.15, avdable from
http://www.theatlas.org/index.php?option=com_phocadownload&view=category&id=29:vdidaeembe2013&Itemid=76

(acessed 10/04/2014) p.105

422D, Boutet, p.105

2D, Novitz, O0OKnowledge and Art 6, i n HandbodkbfEpistemaloggpanger, M. Si nt on
Dordrecht, 2004, p.988

4243, Ede, 2000, p.20
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artistdéds methods of meaning making diff el

that scierific pronouncements are based in rational discourse, whereas art has the

capacity to move us to contemplation through various modes of communié¢&tion.

These modesinvolMevi sual i sing, abstracting, i magi

storytelling, represeh i ng and ceasel es $%Fyr orne iEndteedrspr et

account, scientific knowledge i s communi

contrast art has the capacity to engage

r e s o n &hirckeeping.with Ede, its not the aim of this study to claim that one
concept of knowledge privileges another, but to present the notion that art is one of
multiple ways of knowing by describing thariousprocesssby which art might

legitimately claim to be a knowledge digkne.

Although art is recognised as a system of communication and as a medium for the
transmission and transformation of culture, it continues to be marginalised in terms
of its contribution to knowledge. With
epistemologtal potency . . . for representing both natural and cultural phenémena
art has been conceptually relegated within educational discourse largely to a domain
of techni gque *“*&ordxampteonithutioe exception df discussions that
involve the ardisciplines art itself is rarely considered in the wider academic

discourse. For Angela Vettese this lack of recognitioanacademic context

\

fo

represents an intellectual gap that 1is pi
t hi n R¥Thigdistanced in keeping with the ancient distinction betwéechne
andepistemeThis is also an unresolved and ldmgld concept that dissociates art

from the thinking process in which there are consequences when considering visual

art as a field of knowledge. Ferx ampl e, a view exists that

knowledge will be disregarded if it continues to be linked to production rather than

be associated with thinking and plannifiy However, other views propose a re

4253, Ede, 2000, p.20
253 Ede, 2005, p.2

4273, Ede, 2000, p.20
428 M. McDougall, et al, p.6

PN, Vettese, O6Foreword: How Do We TeAtaha TAnkingdProcessnVisbal Ambr ogi |

Forms of Knowledge ProductipSternberg Press Gublished luav University of Venice, Veni&011, pp.317, available
from http://www.eliaartschools.org/images/products/110&st-thinking-processvisuatforms-of-knowledgeproduction.pdf
p.9

“0A, Vettese, p.9
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examination of the notion of knowledgself, in particular the relationship between
art and epistemology. Although this relationship remains contentious, for Sarah
Worth o6it seems fairly obvious that we
and interactions with works of art. It does seem so obvious whether or not the
experiences we have with art can produce propositional knowledge that is constituted
by true | u“Thistiewdsconbeenkd wihfdétermining the cognitive
status of art, that is, what can we learn from akt@rthd s  ‘ffers apposing
positions relating to the notion of art as a waymdwing:

Those who argue that we can learn from art generally argue that

our engagement with art arouses certain emotions or activities that

are able to facilitate or prodee knowledge. They would argue that

there is some aspect of the artwork which can help to produce

greater understanding of the world around us. Art is thus seen as a

source of insight and awareness that cannot be put into

propositional language; but it camelp us to see the world in a new

or different way.

Those who deny that we can learn from art often argue that there
can be no knowledge that is not propositionddésed knowledge. .
. Those who argue this line want to defend the notion that since art
cannot provide facts or generate arguments, then we cannot learn
from it. Further, those who believe we cannot learn from art argue
that art cannot be understood as a source of knowledge because it
Is not productive of knowledge, taken in the traditionaksenf
justified true belief*3?
Therefore if art is unable to provide justified true belief it is rejected as knowledge,
alternatively, art is considered to be a source of knowledge because it has the
capacity to produce greater understanding and diffevaps of considering the

wor |l d. From this account oO6understandingé6

be construed as either the advancement of existing knowledge or new knowledge.

“¥ls. E. Wort h, 6 Ainternet Endycl@pdia eftPleilosophyeel yage] available from
http://www.iep.utm.edu/antp/ (accessed 14/09/2015) wphge
423, E. Worth, web page
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The concept of understanding is considered to be critical to way®wiitkg, that is,
the knowingdvhydin addition to the knowinghowbanddvhath Theseassociations
between understanding and knowledge have their origins in ancient philosophical
debate. Plato for example, believed the highest goal for a philosopher avssoier
the ideas behind apparent natdf@These associations extended to include the arts
through the Aristotelian theory on mimesis. For instaAcistotle understood

mimesis as an activity that is related to an experience of learning or undergtandin
rather than just simple copyirtéf Accordingly, mimesis concerns not just human
creativity and notions of reality but also human understanding and cognition.
Therefore art has cognitive value by virtue of its capacity to impart understanding
and knowledgeFor Immanuel Kant understanding was a significant constituent of
cognition. Writing in theCritique of Pure ReasoKant notes the two sources of
human cognition are sensibility, which gives us access to the sensible world, and
understanding, which enables to grasp the intellectual worf& In the Critique of
JudgemenKant argusthat imagination and understandiaigecognitive faculties.

436 This third Critique conceris the position of judgement in relation to

undersanding and reason, which involveg ttoncept of reflective judgement. For
Kant, the judgement of taste concerns cognition in general, which is described as the
harmony of the cognitive faculties [imagination and understanding] in free*play.

In this way an aesthetic judgement is basedasmbny between understanding, as
source of reason, and the many representations provided by the imagination. The
relationship between understanding, cognitemdart has also attracted the interest
of contemporary scholars. Drawing on the work of NelGoodman, Catherine

El gin suggests that the arts function coi

e x pl ai 4 Thiscomténtion is based dme concept thait is understanding

H, Klinke, oO0lntroduction: The | maAyrtThearyas Visual &piskdinoladyd, upcomi ng
Cambridge Scholars Publishing, Newcastle upon Tyne, 2014,10pdvailable from
http://www.cambridgescholars.com/download/sample/57@8¢essed 04/05/2014) p.1

%M. Granatella, 6The Role of Mimesis in Aristotleds Poetics:
Conference Pap@&eries, No: PHI20:R196, 2012, pp-43, available from

https://www.academia.edu/2641795/The_Role_of Mimesis_in_Aristotles_Poetiasndarfental _Cognitive System

(accessed 28/06/2014) p.10

M. Rohl f, 61 mmanuel TkeaStanford Encydopetlia of RhilosapB9IL4t Sumrhee Edition,,[web

page] available frorhttp://plato.stanford.edu/entries/kaf@ccessed 07/07/2014) web page

43|, Kant, 1987, p.63

“’D., W. Crawford, 6Kant 6rheRoutledd . Conpanion to Aestiag$ednly) Routledge, ¢ andlon,

2013, p.50

“8C. Z. EIl gin, téiRed: 0c@dd chmga Mdess:t hiEep i st eNelsoo GobdmamsdhilosophyoC.  Z. , E| g
Art, Garland Publishing, New York & London, 1997, p.1
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rather than propositional knowledtetis the central concept of spemology. For

Goodman knowing is not about determining what is, traer knowledge is about

finding a fit, consequently any growth in knowledge is achieved through
understanding rather than*bhgideéathatarncant i on
demonstrate a legitimate claim as a form of knowledge through its association with
understanding is significant to the aims of this chapter, because such a notion

provides a conceptual link with visual rhetoric. This idea also serves to emphasise

the roleof understanding in the knowledge debate.
4.2.3 The Idea of Science

4.2.3 [i] Labelling science

Science is described as a way of explaining the natural world. Science also refers to a
set of practices as well as the historical accumulation of knowledgarrent usage
the term 6scienced may describe both the
may refer to the body of knowledge itself. Various descriptions concerning identity
and distinguishing characteristics of science are provided by scholassiantfic
institutions such as the National Academy of Sciences and the Science Council.
These are reflected in those definitions provided by Oxford EnQiiionary which
range from; science as O0the state or fac!
something; knowledge as a personal attebdt, t o t he i dea that sc
A branch of study that deals with a connected body of
demonstrated truths or with observed facts systematically classified
and more or less comprehended by general laws, and
incorporating trustworthy methods (now esp. those involving the
scientific method and which incorporate falsifiable hypotheses) for
the discovery of new truth in its own domé#ih.
The OED notes that science is also described through its relationship with art,
whereby science is 6a discipline, field c

rather than method, or requiring the knowledge and systematic application of

“¥N. GoodmanWays of WorldmakingHackett Publishing Company, Indianapolis, 1988, p.22
4400xford English Dictionay, 6 Sci ence6, OED [web page] available from
http://www.oed.com.ezproxy.usg.edu.au/view/Entry/172672?redirectedFrom=scien¢a¢eidsed 16/05/2015) wpage
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principles, rather than relying *n tradi

Consequetty, a range of descriptions concerning science exist, but most serve to

advance the notion that science is an organised, systematic, and theoretical way of

knowing based on rigorous testing of phenomena.

The terminology surrounding the practice of sciendaich for this study includes
medicine and technology, is problematic to academic inquiry. This is because

60sciencebd6, whi ch Bbcentighagprogressed ffom meaningh e

knowledge in general, to refer to a specific type of knowldtfgEh e t er m O s c i
was utilised by philosophers to demonstrate that their work was the result of the new

06scienced. This practice is apeofarent

treati ses such as Ndvascientallhis publaation englved a 6 s

the new science of projectile motion concerning the trajectory of ballistics based on

the theoretical foundation of Euclidean geometry and Aristotelian natural

philosophy*®Even t hough what is now referred
phlosophyd unt il the nineteenth century,
0scienceb6 were used interchangeably t

as experimental science or experimental philosophy; and moral science or moral

philosophy**Thi s i s most notable in the tit]l

| saac Ne wThe Mathematicdl®rinciples of Natural Philosopdnyd

Elements of the philosophy of plants: containing the principles of scientific botany ...

with a history oftie scienceand the 182Elements of Philosophy of Plants
Containing the Principles of Scientific Botany; Nomenclature, Theory of
Classification, Phythography; Anatomy, Chemistry, Physiology, Geography, and
Diseases of Plantsy Augustin Pyramusle Canddeé andKurt Polycarp Joachim
Sprengel By consensus of opinion it was determined that these two areas of
knowledge were to be distinguished from each other. Consequarnitysophy was
allocated to the theological and metaphysical, saence to the expenental and

1

Lat |

el

1

“oxford English Dictionary, o6Scienced, web page

42B, Frischer, p.20

43, Be¢ttner, P. Damerow, J. Renn & M. Schemmel 06The Challeng
the Scientific Revol ut i dcoepflin (eds)ThePowdr ef fmages irEarlyModerR cigmce & U.

Birkhauser, Basel, 2003, p.13
3. Ross, 6Sci ent i AnnalsoffShienca®ltl® Nos2, 1862, pp.685Y availdbde,from
http://siba.unipv.it/fisica/articoli/A/Annals%200f%20Science_vol.18_no.2_1962_ pRbEidf(accessed 20/08/2013) p.69
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physical branches of knowleddé>Hencet he term &éphil osopher d
phil osopherd could no | onger be applied

the natural and physical sciences.

The term O6scient i st Oyhistosan and phifosopherlofy c oi n e«
science William Whewell. It was during this time that the different sciences were

becoming more specialised and formally separating from mathematics. Sidney Ross
proposed that Whewell was concerned with the tendency farthe par at i on an ¢
di smember ment 6of the sciences, arguing
| oses al | ftFar Whesvell thére was a need todlesignate a collective

name to the students of knowledge of the material world. This wowdddyen that

woul d describe these d6gentl emend with re
Ophil osopherd was felt to be too wide an:i
with od6artisto6, the wtiHdtoriars note¢hatthismaa mi g h't
time when science was transitingifrom a pursuit of the giftegimateur to those of

the professional and the designation O6sci
professionalism®®l n t hi s way t he e s taapedific shment of
designation rested in strengthening this new position of science which involved

both episteme and techne.

4. 2.3 [i] Sciencebs modes of Kknowing

During scienceb6s | on gits methods ofioldainingpand wi t h k|
disseminating knowledge have continuously changextder to reflect the dynamic

nature of science and of knowledge itself. In contrast to the ancient concept of
science as a theoretical form of knowl ed:
also involvesgractical and productive ways of knowiag wel as theoretical

knowledge Fredrick Betz describes this modern epistemology of science as a

453, Ross, p.69

Ross does not identify the aat htohes todr mhdscidemaos&@nwas d Mbuou gnk
modern meaning in the creation of Betish Association for the Advancement of ScigncE331
“w. Whewell in S. Ross, ®Afalsof SciericEa.18, Nd.2, £9625.6685,yavaitable flam Wo r d 6 ,

http://siba.unipv.it/fisica/articoli/A/Annals%200f%20Science_vol.18 no.2_1962_ pRbEidf(accessed 20/08/2013) p.71
4“4T\W. Whewell, p.72
“48\W. Whewell, p.6465
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methodology conceived within research projects and performed according to
technique of scientific method, whereby:

Scientific method is an empirical/theoreticabpess of inquiry into

nature to discover and understand (1) what things exist in nature

(discovery), and (2) how natural things work (understanding).

Scientific method consists of research techniques for performing

experiments to discover nature (empif)cand for constructing

theory based on these experiments (theoretical) to understand and

explain nature?4°
Ancient scholars, such as Aristotle, were aware that knowledge could be gained from
observing natur e, however aprochkssfori dea of a
obtaining knowledge is located in the writings of later scholars who are recognised
for their contributions to the development of the scientific method. These scholars
include the thirteenth century philosopher Roger Bacon who drew on tiega/of
Islamic scholars; Francis Bacon whose methods are published in th&l@é22
Organum and René Descartes whose 1637 tre&tiseourse on Methors
considered influential to the development of modern philosophy as well as the
natural scienceé®®The 6énewd philosophies signalled
knowledge. This change is attributed to a shift in the conception of nature from the
supernatural to what was directly observable, whereby the natural world must now be
considered, described, andpéained through experiment and theory and scientific
paradigms?! This would mean that because it was quantifiable through
measirementhe6 s ci ent i fic met hodd could provide
previously attributed to religion or magic. Rather thasingle method, contemporary
science represents a multiplicity of approaches which are reflected in disciplinary
specific scientific methods. For exampdePopperian approach might appeal to some
physicists whereas behavioural scientists may prefeyaréeendian philosophy.
This plurality of views provides an avenue to investigate new ways of knowing for

science, including visual modes of constructing and transmitting knowledge.

4“9 F, Betz,Managing Science: Methodology and Organization of Rese&mtinger, Dordrecht, 2011, p.9

The full original NowuimtOrganun ScienBaaun6 néw t extr wment of tscienced)
Discourse on Method and Meditations on First Philosoghyequently referred to as simpbiscourse on Method

“1E Betz, p.21
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4.3: Concept 2: The Image

4.3.1 About Images

Current dialogue concerninge topic of images emphasises both the significance
and the pervasiveness of the image in contemporary life. It is the ubiquitous
characteristic of images that prompted M
i magesd; becaus e, nt dispcageand paaularly amfluentiah c e s s a
aspect of contemporary life. Today the status of images is greater, and different, than
ever before. If ever there was a subject in need of theorization and application,
i mages *®aAl ¢ hioud h L isardhdectéra imagermany of the
ideas and concerns proposed by the author resonate with those of this study. As
Linder writes:

We have many compelling ways to focus and clarify our

understanding of the contemporary status of images. Images are a

compkx subject of inquiry and a quickly evolving mode of cultural

currency that is historically deep, technically challenging, and

discursively sophisticated, and that taps evolved human cognitive

capacity. In an effort to understand the operation, poterdiadi

manipulation of media, numerous artists and theorists today are

turning to the matter of images and proposing ways of thinking and

acting that can be sustained technically and conceptually by

images*%3
However much of the speculation concerning imageses from seemingly
uncomplicated questions, most notably; what are these entities that are referred to as
images? Despite many attempts by scholars this question remains unanswered, an
indication, according to these scholars, that images constituebiimatic field of

intellectual inquiry.

“2M.Li nder , 61 ma g eXurmalmidArciitecturliEduSation/bl.656) No.1, 2012, available from,
http://www.tandfonline.com/doi/pdf/10.1080/10464883.2012.71{&08essed 13/07/2014) p.3
43M. Linder, p.3
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4.3.2 Image: Historical Debates

4.3.2 (i) The Image: genesis

The most defining accounts about the image in Western thought are traced to the
ancient Greek phil osophers Pimeobfdheand Ar i :
Caveand Aristotl eds writi ngPoeticsiBunini mesi s an
Manghani describes ti&imile of the Cavevhereby Plato presents the idea that

rational though can dispel illusion thus providing access to true knowledge and
emancipéon, as one of the most influential passages on images in the history of
philosophy**One of the aims of Platods allegor
reality.Pl at o argued the O6idead6 is reality an
removed fronreality, nasmuch as images are imitati@msl thus do not represent

truth. Ari stotl eds position differed from t1l

mimesis to be an inherently human attribute, whereby art is an imitation of life. This

notion is emphsized in thePoetics wher e Ari stotl e wrote, O
i mitation, not of me rf°FoAustotledhere was areeedt i on
to reveal the concealed characteristic of
simulatedrepe sent ati on and imitation that we c

Consequently, two distinct ways of considering image theory has emerged from

these accounts. Jacqueline Lichtensteinsugests n a Pl at oni ¢ accou
are developed along withgeneral theory of knowledge, against a metaphysical
backgrounddé, but for Aristotle the &éi mag:
ot heéfTshoi.s distinction is significant beca
has its origins in theatre, alplic art, where it was concerned with the relationship

between audience and actbtPFEx pr es s | y , 60t he theory of ¢t
devel oped inside a t heo*Thipdaradigmatiat r e, an
example of each philosopher proposgd.ichtenstein painting for Plato and

theatre for Aristotlé presents one of many readirgfjsPlato and Aristotle. For

443, Manghani2014, p.422

45 Aristotle, The Poetics of Aristot)€3rd edn. revisedyans. S. H. Butcher, Mc Millan & Co Limited, London, 1902, p.27

463, Manghani2014, p.422

%73, Lichtenstein in O60Accounts of I mages, and Avaisannts that B
Image? The Pennsylvania State UniverdRyess, Pennsylvania, 2011, p.33

48], Lichtenstein p.33

497, Lichtenstein p.33

112



Chaper 4 Beyond Two Cultures: Framework For Inquiry

W.J.T. Mitchell this paradigmatic example not only highlights the notion that a
person is an imitative being, but also connecthdégpresumption that the image is
always visible, whether in paintingorintheaf®®l n t hi s way, Ari stot

mimesis is applicable across all media to include visual images.

Early Greek philosophy and biblical writings continue to influenceeraporary

i mage theory, i n part i ¢whicharefersttdhtiee mistousti ons
of fearofimagesand o6i conophiliadé which indicates
references in thBiblebest ow signi ficance upondthe im
created man in his own imaged, |l ater i n
6graven i mages6é. The biblical denunciati
destruction of the idols in order to prevent the worshipping of false gods. The

destruction offinages concerns the concept of iconoclasm, which generally refers to

the practice of breaking icons for religious or political reasons, whereby icons are
described as o6the sacred i mages represeni
well as narrativese nes such as CHhThiss tdeepmis@ustofc i f i xi o
images, or certain kinds of images, is manifest in the challenging of established

beliefs by the destruction or condemnation of images by iconodésthe

0By zant i ne,odcurmgiwingltha sighnth and ninth centurjés

considered to be one of the most significant disputes involving icons. This crisis

marked a deep dispute over the uses of iconsméitbcial and political spheres.

Sunil Manghani explainhato o n o n e h stsi dphaldingthme aactiine

agai nst 6 girsaughd to purifythegleusctd of idolatry, while iconophiles
considered the value of specific icons as a means to propagate ideas and maintain

s oci al“3gorMheghanifthe phenomenon, whereby sormsges are

overturned by iconoclasts in favour of other specific unifying political symbols,

which are later denounced, is a recurring patfétProminent examples of such

di sputes include the English Civile War, 1

“Ow, J. T. Mitchell in O06Accounts of I mages, and Whatisanunts that
Image? The Pennsylvania State University Press, Bgmania, 2011, p.33

“ls., Brooks, O6lcons and lconocl asm i n TBeyMetoopotitanMosdumofiAt Hei | br un
New York, 2000, [web page] available frduttp:/Avww.metmuseum.org/toah/hd/icon/hd_icon.hfatcessed 15/08/2015)

web page

423, Manghani2014, p.422
4633 Manghani, 2013, p.65
4643, Manghani, 2013, p.65
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of communism in Europe. Il n recent ti mes |
Tate Britain and National Gallery have become targets for iconoclastic attacks.

Martin Oldham suggests such attacks result from a perception by some that the
aforementionedhstitutions represent a cultural or political establishment from which

some people feel disenfranchised or excluded, even though most strive to be more
accessible and less eliti$t® These types of attacks have resulted in damage to

artworks suchas MamR o t h Blaclban Maroormend Ni col as T™e®ussi nd
Adoration of the Golden Calfn a more subtle form of iconophobia images are

simply withdrawn from circulation with the aim of eliminating their visibilit{?

This type of iconophobia is similar tbhe present concept of censorship whereby

certain ideas are suppressed by different authorities.

Consideration of the historical origins surrounding the issues of scepticism regarding

the image is important to this study. This is primarily because othisi d y 6 s f o Cc u s
on the images of science, a discipline which at various timetsnhes has distained

the use of images as a form of resea@idncerns relating to the distrust of images

have been noted in the writings of scholars since Plato. Such apgicehabout the

image has attracted the interest of scholars ranging from René Descartes to Karl

Marx and Sigmund Freud and include, among others, Jean BaudffilaFtis

interest was addressed in the 2002 exhibilt@moclash: Beyond the Image Wars in

Sdence, Religion and AriThe exhibition concernegdh e o6 cr i si s bgf repr
focusing on the disagreement between i col
representation, denying or believing in the possibility of representation, in the

referent al f unct i ons %%This exhibigion presented corstrastng s . 6
accounts of iconoclasm and iconophilia. Writing in the introduction of the exhibition

catalogue Bruno Latour definésonoclasha s t h e sundemamtyabontrthe o f 6

M. Ol dham, 061 cApoalloMagaziseiondom, flvebypage] 12 Oct 2013, available fioitp://www.apolle
magazine.com/iconoclastoday/ (accessed 08/05/2015) web page

“%C. Larsson, O6Suspicious | magMWGJournalcAaJaumal bfdbdiaand Eultaréot1h, e Et hi cal
No.1, 2012, available frorttp://www.journal.medigculture.org.au/index.php/mcjournal/article/viewArticle/3¢8ccessed

15/06/2014) web page

473, Manghani, 2013, p.63

4687KM, ICONOCLASH. Beyond the Image Wars in Science, Religion andivt,| Centre for Art and Media [web page]

2002, [last update: Monday, 25 July 2005] availdittp://zkm.de/en/publication/iconoclasieyondthe-imagewarsin-

sciencereligion-andart (accessed 10/08/2014) web page
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exactroleof t he hand at wor k i f®Thesauatipmrobduct i o
duncertaintydéd relates to the choice of el
productive hand in the production of an imaged Latour has assigned different

roles to the hashin relation to imagery. In religious imagery for example, the

O6spoil ing6 han dacheimportinsagen they Bppearadi s e a s

mi racul ousl vy, similarly with scientific I
sanctity of objectivity . . . forbiddig any c | &¢Amastthe productiaf thed .

human hand does not claim to be a miracle from God or to be objectively seeking the
trut h. I n contrast to the i mages of sci el
ever ywher ed i n"!RohLatourlecomoglasisas thef assamblage of

different patterns of image rejection and image construction, and of image

confidence and image diffidence, represented a cabinet of curiosities containing
interpretable objects, rather than an art showghisophical argument’? For this

studythis assemblage not onpyesentshe different way of considering the

uncertainties and ambiguities that continue to surround the image, but gtserve

emphasise that despite their destruction images contirheedeeated, and

furthermore, there is a need of intermediaries like the image so that we can have

access to suddeasas God, nature and the truth.

4.3.2 (ii) Image and word: historical dichotomy

Scholarly @counts of the image frequentiyolve anasso@tion withthe wordthat

is described as antagonistic rather than a harmorfsmilars indicate that such
dichotomous discord might have biblical origibsawing on the work of David
Freedberg, Sunil Manghani claims the episode of Moses breakingriied a®ns of
the divine word, which are the tablets on which the commandments are written,
poses an obvious tension between word and infatdanghani goes on to explain
that in breaking the verbal icons Moses also destroys the idol which is the golden

cdf, thereby making an explicit coention between idolatry and sias a

B, Lat our, O6What is Ilconoclash? or | s t hetoarlnocesh Begondoeyond t h
the ImageWars in Science, Religion and ABKM and MIT Press, Cambridge, 2002, p.20

470B, Latour, 2002, p.18

Acheiropoietemagesrefers to icons made without hands

471B, Latour, 2002, p.20

472B, Latour, 2002, p.23

4783, Manghani, 2@3, p.64
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consequencgehe image is regarded as a corrupting foté€The Reformation
provides further references to the tension between text and image, such as the
supposed absence of imagesome Protestant churches, in particular Calvinist
churches, which is a preeminent faith in countries such as Holland and Germany.
However art historian Angela Vanhaelen informs us that although word and image
might have been repositioned in the Chuaie does not completely supplant the
ot her, meaning that O6iconoclasm did not |
| ogocent rPRaradoxichlly, the laté sixteenth century and seventeenth
century is referred to as the Golden Age of Dutch Paintindaltres proliferation of
paintings by highly acclaimed artists. A
utilisation of devotional imagery in the English Reformation mirrored that of the
Dutch Reformatiopwhereby the official replacement of one system for themowas
by no means total or unambiguoti® There were however wider implications of
this struggle between O60the culture of thi
was primarily 6a clash between religious
structue of religious understanding and the other resting on the logocentric
assumptions of early modern HiAmadingsm emp
to O6Connel |

There, as in much of Northern Europe, Reformation iconoclasm

brought to an end a semiotic asgmbolic field for apprehending

and imagining the sacred. What would be gained was an

increasingly sophisticated use of verbal modes of knowing and

expressing, the fruit of which in England would be a religious

culture based on the vernacular Bible andpyeaching, a culture

that finds aesthetic expression, for example, in the poetry of Donne,

Herbert, Vaughan, Marvell, and Milton. What was lost was a

visual aesthetic that had materialized religious concepts and

experience in traditions of painting, scuipg in stone and

474 S, Manghani, 2013, p.64

475 A, VanhaelenThe Wake of Iconoclasm: Painting the Church in the Dutch Rep®aimsylvania State University Press,
University Park 2012, p.36

%M. 006 C dheideldtrbus Eye: Iconoclasm and Theatre in Edigdem England: Iconoclasm and Theatre in Early
Modern EnglandOxford University Press, Oxford, 2000, p.58

TM. O6Connell, p.58
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alabaster, wood carving, stained glass, and theatrical

performance?’8
By correlatingthe absence of iconoclasm in Italy with the existence of a strong
theoretical and practical alliance with 1
for a visual epistemology; that is, for Italian artists and their public, the visual was
not simply a means of devotion, but a mode of knowing, interpreting, and reflecting
upon central understandings of the cultdf€From thispoint of view it was what

theimage represented that commanded devotion, rather than the image itself.

The subject of O0image and wor dddgelnas been
Vanhaelen he 6éconflictdéd between word and i mag
iconoclasm, and such epretations usually turn on assumptions abl@itvictory of

text over image*® Ot her schol ars view the 6word/ i m:
contribution to cultural heritage. W. T. Mitchell for instanceargues that the

O0hi st ory o frtthe stdrytolarpmtractes] stiuggle foradominance between
pictorial and linguistic signs, each claiming for itself certain proprietary rights on a

nature" to whi ¢YRatoenthap one of antagosismatibec e s s 0 .
relationship between the diffemt arts, specifically between verbal and pictorial
representation, is frequently examined t|
example, the dominant model for the recent interdisciplinary study of verbal and

visual representation concerned the traditbnot he O0si st er artsodé cr
pedagogy of 061 it er*This malel was grimarilyeoncerneslu al a |
with revealing the similarities as well as comparing the differences between the

visual and literary arts.

The relative merits of theisual and literary arts have long been argued, however the
most notabl e deb aPoaicsa rcad nld eArsaRoetdas veltast | e 0 s
theparagone whi ch for Tim Shephard is 6a kind
proceeding through a comparisorvafious arts which loomed large in the

‘%M. O6Connell, p.58
®M. O6Connell, p.16
“0 A Vanhaelen, p.36

481wy, J. T. Mitchel| Iconology: Image, Text, Ideologyniversity ofChicago Press, Chicago, 1986, p.43
42\, J. T. Mitchell,1994, p.84

2
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Renai ssance reception of “fraditionallythésee nt di s
debates focused on comparing the art of
dictumut picturapoesis f or examplse | si ptaemprn eiged s@a i ¢
suggests an equivalence between painting
aut hority of antiquity which appealed to
a higher status*®im Bdéraishegadegmeserssaal y o .

the site where artists attempted elevate the status of one artistic medium above the
others, and therefore must be seen the
status with other arts across the fifteenth and sixtesenturies’®*The mdtt o 6
pictur Aaapoeésingdbbeen employed by schol ars
through the merits of competing art forms such as painting and literahus,

Hor ac e 0 rasbeemnupleyed bya range of scholaseekng to support their

particular argument in relation to the arts.

Eighteenthcentury schola6Gotthold Ephraim Lessing refuted theu ma ni st 0 s
interpretation of Horacebs phrase, whioch
painting shared the same honourgjl@ecorded to poetry. In the 1766 essay

Laocoon Lessing claimed the difference between painting and poetry lay in the
particular qualities of each medium, in that the visual arts are thought to be spatial

and the poetic arts are tempdt&l.In other wordsspacebased imagarts and time

based poetry produced different kinds of images, a painting provided a spectator with
an image that was to be taken in all at once, while poetry created a series of images
that rose up before the reader or audffitHowever, as Barbara Maria Stafford

arguesOt he expressive spati al arts are not
to experience time by inviting us to engage in the construction or deconstruction of

the image®®Wor ks such as Lakge Paceot futhndEhgYoung 0 s

Hare have long invited this type of contemplation from a range of viewers. For

“T, Shephard, o6Leonardo and t he P &outtedge Goenpanionrio Mlsic aglvisyalhar d & A

Culture,Routledge, New York, 2013, p. 229

44T, Shephard, p. 229

45T, Shephard, p. 229

“R. W. Shaw, o6Ut pictur a p oSostAdrican Joarmagof Art'HistorMolal®, 2001 pp.2@3nd beyond.
available fromhttp://repository.up.ac.za/xmlui/bitstream/handle/2263/15252/Shaw_Ut%282002%29.pdf?seq(@omesskd

24/06/2014) pp.2@1

“RMitchell & J. Khala (pon)OrigimtiodcChbwnacteipdrs:6,Rélnealse Khalip & R. Mi

Releasing the Image: From Literature to New Med&tanford University Press, Stanford, 2011, p.7

8B, M. Stafford, 1996, p.32
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Pamela Smith the workés appeal was &édmor e
and its copiousness6, it wthsonedandeionhe depi
gone to seed, the hair of an animal standingdpigp ar t i cul ar way®o6, m
6the extreme artifice “®MorexceentlyCematy dai | y |

Greenberg sought to detach the practice of painting from théraimts of narrative
representatiorin his 1940 essay,owards a Newer Laocodhe art critic compelled
painting to reject the dominance of literature and embrace the qualities of its own
materiality by reasserting its material flatne$$? Greenberg args that visual art,

in particular abstract painting, could retreat into its own materiality and be purely

aesthetic, thus detaching itself from literature and soci&tin this way art could

mai ntain its &édpurityd andrefordhavesydaylifes di st al
For W. J. T. Mitchellhoweveb t he medi um i s more than the
more than simply the image plus the supp:¢

range of practices that make it possible for images to be eedbiodthe world as
picturesdé; the medium of painting, for e:
. but the stretcher and the studio, the gallery, the museum, the collector, and the

dealercr i t i c®d st em@. of f ocusiilnigt ioens 6t hoef 6m end
broader socieultural view of the image takes into account a heterogeneous nature

of representation and art in general, including the widely voiced concept that there is

no purely visual or verbal art. Mitchell highlights this pambbserving hat o6 al |
media are mixed media, combining different codes discursive conventions, channels,
sensory and c*8Recause thevirderantiondbetweén images and texts

is constitutive of representatigMlitchell suggests that all repe#tations are

heterogeneous and that transgressing thanege boundaries tends to be the rule

rather than the exceptiof? Despite the notions of conflict between word and image

these transgressions have occurred since antiddatyy Hocks and Miched

Kendrick write that the complex woifichage association consistsaantradictions,

9P Smith, 2004, p.vii

OC.Greenberg, O6Towards a Newer L aduxioTPhaody,1900L900: &n Anthtegyaf i son & P.
Changing ldeasBlackwell, 1992, Oxford

“lC.Greenberg, O0Towards a Newer L a duioThaody,19001990: &n Anthbbogyrofi son & P.
Changing IdeasBlackwell, 1992, Oxford, p.55657

492\, J. T. Mitchell, 2005, 198

4BW. J. T Mitchell, 1994, p.95

44w, J. T. Mitchel| 1994, p.5 &W. J. T. Mitchell 1986, p.155
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overlaps and paradoxes that not only existecient rhetoric but continue to persist
in current rhetorical studie®® In this way a dialectical and dynamic engagement
betveen word and imagéhat has prevailed through the art of rhetoric, might be
considered as a form of mixededia and a mode by which both art and science
create and present knowledge.

While the dichotomous modetoncerning word and imageas proven inflential,

Rui Carvalho Homem and Maria de Fatima Lambert note that the present currency is

one of a relational nexus which entails a reading of the intermedial that underscores
notions like contamination and hybridit{’® However the authors concede that it

would be a mistake to discard the vantage afforded by the historical perspective. This

i s because an historical retrieval foregi
visual and verbalo comminglé as wel | as-liveadlurgetequal 'y o1 o
discim nate and discur si ve MPyThedichotsmousunodel a n e
continues to be influential in academic debate and it is particularly relevant to this

thesis This is because the concept of 6i mag
for visud representationin particular the notions surrounding the legitimacy of

i mages in scientific inquiry. The issues
a consistent problem for images in the history of science. Historian of science M.
NortonWisei nsi st s that | mages have appeared o
powerful, likely to lead to the deceptive excesses of imagination rather than the calm
reflections of reason, and, on the other, as much too weak, capable of illuminating

onlythe surfaceohti ngs r at her t h d@hThdusthedifferingleep st r
views concerning the hierarchy of the image within scholarly discourse are
demonstrated in different fields of inquli
surrounding the veracity of imagest historians such as Oskidatschmann call for

a displacement of logocentric criticism by the establishment of a pictorial f8ic.

“SM. E. Hocks & M. R. Kendrick, p.1

%R, M. G. C. Homem & M. F. Lambert, o1l ntr odWidthgiandSéejng:i n R. M.
Essays on Wd and ImageEditions Rodopi, Amsterdam, 2005, p.13

“7TR. M. G. C. Homem & M. F. Lambert, p.13

“BM. N. Wi se, Olssavoli9n §o.1V2006,iph. 482, dvailable from

http://www.jstor.ordstable/10.1086/50110ccessed 29/10/2012) p.79

493, AymesStokes, MO. Bernez, C. Seréeh aussi nand, O6Word and | mRresentatoTfheory i n t he
2010 Word & Image Conference in DijdnterfacesVol.32, 2011, pp.48, available from
http://college.holycross.edu/interfaces/vol32/articles/Presentatiofgodessed 12/07/2014) p.3
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These different perspectives are significant because ¢teggto the role and
function of images, and to a lesser extent, withinthe different forms of
intellectual inquiry. Their significance is also relevant in determining what an image

is and what constitutes visual representation.

4.3.3 Images: Describing rather than Defining

Despite the proliferation of images inrdemporary life, the concept of the image
continues to be indeterminate and problematic in theoretical discourse. According to
SunilManghani it is because of the variety and ubiquity of these images that we
remain unable to say definitely what imagesamd what significance they hoff°
Research shows thahages predate the written word, and as a form of
communication they function to make concepts visible, transform perceptions and
create new insights, they are also fragmented across fields of imdualy has

resulted in the existence of many and diverse concepts of the image.

Writing in the 2005 publicationVhat Do Pictures WantPhe Lives and Loves of
ImagesW. J. T. Mitchellrevealt hat oOi maged means any | i ke
form that apears in some medium or othe#: Thus difficulties involving any

inquiry of the image have arisen because there is a high level of ambiguity

concerning image identity. This ambiguityascentuateth Mi t ¢ h eihclusive al |
descriptionwhich functions b revealhe diffeent characteristics of an image:

It can denote both a physical object (a painting or a sculpture) and
a mental, imaginargntity, a psychological imago, the visual
content of dreams, memories, and perception. It plays a role in
both thevisual and verbal arts, as the nametloé represented
content of a picture or its overall formal gestalt (wialrian

Stokes called the "image in form"); or it can designate a verbal
motif,a named thing or quality, a metaphor or other "figure," or
even he formaltotality of a text as a "verbal icon.” It can even

pass over the boundabgetween vision and hearing in the notion of

505, Manghani, 2013, p.xxi
01w, J. T. Mitchell, 2005, p.xiii
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an "acoustic image." And asname for likeness, similitude,
resemblance, and analogy it has a quasilogstatus as one of the
three great orders of sign formation, the "icomfich (along with
C. S. Peirce's "symbol" and "index") constitutes the totality

semiotic relationship$2?

Bruno Latour has provided an equatiglusivedescription, commenting that an

i mage i s wabkafagt, inscripgon, or picture that acts as a mediation to
access s on@Thisindetgrmiaatesess.sérves to emphasisehallenges
that describing and defining the image poses for image scholars. Furthesamee
scholars have extendi¢he notion oftheimageo i ncl ude OLtefafonki ng.
exampl e, argues that the term 6i maged f ol
human activities of seeing, thinking, ant
been understood to be tberrency of the three, so a comprehensive history would

have to venture into many of thTaekindi sci pl |
these descriptions of the image into consideration, very little would be excluded

whenexplainingwhat an image is.

More than any other discipline images have traditionally been associated with the

visual arts, howevemost images are not art. There is a vast array of images that are

not included within the tradi tarotnéali nibaoguensi
include imagery from science, technology, commerce, medicine, music and

archaeology. Although the majority of these images function primarily to convey
information Jame<lkins argues that these images should be considered alongside

both the canonical @nextracanonical examples of arf® This is because these

i mages Ocan be just as compelling, el oqgu:¢
theoretically engaging6 as tHowesee of any

defining these images is problemdtiecause the distinctions between them is

502w, J.T. Mitchell, 2005, p.2

03B, Latour, 2002, p.20

S4M. Leja, 6Scenes f r Souial Res¢hich/dl.28rNp. 42011, {pho89028 avaiabléfrom
http://web.a.ebscohost.com.ezproxy.usq.edu.au/ehost/pdiviewer/pdfviewer?sid=acafzdtbb92at
b8171a5bca92%40sessionmgr4001&vid=1&hid=4X86cessed 14/03/2014), p.999

5057, Elkins,1999, p.ix

506 3. Elkins, 1999, p.ix
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unclear.Nonetheles&lkinsconsiders he | ab el o fasao6onverfieatfitmat i o n
because:

There is no good name for such images, which include graphs,

charts, maps, geometric configurations, notations, plaefigial

documents, some money, bonds, seals and stamps, astronomical

and astrological charts, technical and engineering drawings,

scientific images of all sorts, schemata, and pictographic or

ideographic elements in writing: in other words, the sum total

visual images that are not obviously either artworks or religious

artefacts . . . atfirst it may appear that they are intrinsically less

interesting than painting . . . bound by the necessity of performing

some utilitarian function and therefore usla to mean more freely.

Their affinity with writing and numbers seems to indicate they are

incapable of the expressive eloquence that is associated with

painting and drawing, making them properly the subject of

disciplines such as visual communicatiomdgraphy, printing,

and graphic desigR®’
Likewise, Julia Marshaljuestionghe privileging of fine art as the most influential
or valuable category of images, arguing for the inclusion of informational images
within the study of ar® Thus, the line beteen fineart and norart images is
permeable and within the different systems of art definitions concerning images are

increasingly fluid.

The image as a field of inquiry has not figured prominently in philosophy because
according to John Kroj® p h iplhyfe maj or i nterest was | a
remai ned t e As&rois explaing, the ghibpgbphy of science had

previously dismissed the use of images in science because these images are aligned

with art, and the images of science were ignonethb art historians who deemed

3. El kins, OArt Hi st or The AtrBdlletih\olarg, Ble4, ID96app.55857, @vailluet fromh r t 6 ,
http://www.jstor.ag.ezproxy.usq.edu.au/stable/pdfplus/3046136acktessed 13/04/2013) p.55Bhe Domain of Images

Cornell University Press, Ithaca, 1999, p.4

83, Marshall, OArticulate I mages: Bringing tm@StuBésintAir es of s
EducationVol.45, No.2, 2004, pp.13%52, available fromvww.jstor.org/stable/132109Accessed 18/02/2013) p.135

5093, M.Krois, p.1
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them not “fCourbree ntalryt 6.hese déduncl ai med i mag
extensive body of literature that anchors the artistic to scientific practices. According

to Caroline Jones and Peter Galisbase images miglinave been rejected by the

institutions of art but thesemain readable as constructions of visual knowletige.

Thesesec al | ed & pr o bnbweatraciingithegireeseét of art héstorians

such as Barbara Stafford and the previously mentioned Elkivese scholars are

attempting to understand the conceptual roles played by images that range from
Feynmands graphs to digitalised computer
Jones and Galison argue that these images are not just read by sifiderasd

science studies alike, but there is intense intellectual debate concerning the
relationships, links and &égrey areasbd t hi:
science®? Thus the questions of knowing and viewing within artistic and rsifie

practice might be in part answered within wider practices of image production and

knowledge.

The images that concern this thesis are the visual representations of science which
frequently involve a broad range of visual material and formats. Thesbea
Oexteriorizedd i mages that have been cr e;
designer, or scientist that function to represent or record perceptions as well as

embody concepts? Maps for exampleare abstract concepts. Elkins argtret

graphic constructions like maps, diagrams, emblems and schematatatiens

which are 6éi mages using organising princi
pictures or writing systems'* Alternatively, the natural world might be recorded

and presentedhinaturalistic or realistic renderings as exemplified by the illustrations

that exist in anatomical or botanical publications. In addition to the aforementioned
unclaimed images that are primarily attracting interest from various schools of

sciencethis gudy also involves the images that concern the scholars of art. In

contrast to the images of science which function to illustrate and embody theories,

5103, M.Kroais, p.1

S11C. A. Jones & P. Galison, p.6

12C. A. Jones & P. Galison, p.6

3. Marshall, o0l mage as -BasekdhR Stwdeain ArbEbucdtion & Joarsal df lssueBand ct i ¢ e
ResearchVol.49, No.1, 2007, pp.231, available from
http://www.naeaworkspace.org/studies_single/Studies%2049%281%29_Fall2007_individual/A2_Studies%2049%281%29 Fall
2007-3.pdf(accessed 08/03/2013) p.28

5147, Elkins,1999, p.85
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scholarancludingCar ol e Gray and Julian Marlins ar
theories because they dot present fulsome, widteangi ng vi si®ons of r
This is because as manifestations of an |
i nterpretations of reality that resonate
as much as t h°¥Moweveradthksavidelyackhowlédged that artists,

like scientists, are theorists. Arthur Danto made this claim when he offered a

philosophical argument in which to explain what distinguished art frorranoim

that artists are theorists because they creatks that embody a theory of att’

Julia Marshall suggests that artists are theorists because they question, observe,

analyze, synthesize, and hypothesize as scientists do and shape thought into

conceptual imaged? For artists thertheories are primayi an issue of process

rather than outcome, and for this reason the images that represent art theories tend to

be metaphorical rathéhan literal representations.

4.4: Concept 3: Visual Rhetoric

4.4.1 Focus: Persuasion and Understanding

Visual rhetoric gaerally refers to the way in which images persuade. However for
this study visual rhetoric concerns the strategies by which artistic and scientific
concepts are communicated. Therefore visual rhetoriomginvolves the way in

which images constructgument but also concerns the way that images create
meaning and thus invite understanding. According to Sonja Foss an invitation for
understanding is an opportunity for others to see our world the way we do, not in the
hope that they will change, but thtaey will understand*® This notion of

understanding expands on existing ideas of visual rhetoric as well as on the

traditional concepts of rhetoric itself which describes rhetoric as the effective use of

515 3. Marshall, 2007, p.32

516 3. Marshall, 2007, p.32

'D. Carrier, OArthur C. Da n tA &y contempdary thhkesBerg Newororkk 2007, Vi cker y
pp.116

518 3. Marshall, 2007, p.32

%195, K. Foss, in L. K. Hahn, L. Ligst & S. T. PayntonSurvey of Communication Stud@iengage Learning/Wikibooks,

Directory of Open Educational Resources, 2011, available from
http://www.csus.edu/ingis/stonerm/ComS5SurveyOfCommunication Textbook.p&0

Invitational rhetoric was proposed by Foss and Griffin in 1995. It constitutes an invitation to the audience to enger into th
rhetoro6s world and see it asedgodl efinvitdtiendl thetorid sheukl chanyé decdurpitisgh c han g ¢
the result of new understandings and insights, gained by the audience questioning their own assumptions and postions. In thi
situation rhetors frequently seek to create an environment thataf@silunderstanding.
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persuasive language, whereby language is eitheramor written form of
expression. Although images have long been valued for their rhetorical
characteristicsvisual rhetoric is a relatively recent field of study that draws on
diverse fields of inquiry such as communication studies, art history amal vis
studies. Howevemosttheorists includingFoss groundvisual rhetoric both
theoretically and methodologically in the ancient discipline of rhetoric.
Consequentlysomeunderstanding of the theoretical foundations of visual rhetoric

was deemed appradpte in order to conduct this inquiry.
4.4.2 Rhetoric

4.4.2 (i) The development of rhetoric

For manyscholars the debate over the nature, function, and scope of rhetoric is both
enduring and problematic. Andrea Lunsford, Kirt Wilson and Rosa Berry for
exanple, argue that rhetoric is a plastic art that is notoriously hard to pin down
because it 6émoulds itself to varying tim
arguments about how to define rhetoric and what its scope should be, characterize
the long historyf Western rhetorié®*However Ari stotl edés def i
the art (or techne) of determing the achievable means of persuasiegarded as
the starting point for any discussion concerning the topic of rhetoric. Writing in the
Rhetoricathe philosopher suggested:

Rhetoric may be defined as the faculty of observing in any given

case the available means of persuasion. This is not a function of

any other art. Every other art can instruct or persuade about its

own particular subject matter; fonstance, medicine about what is

healthy and unhealthy, geometry about the properties of

magnitudes, arithmetic about numbers, and the same is true of the

other arts and sciences. But rhetoric we look upon as the power of

observing the means of persuasionabmost any subject presented

to us; and that is why we say that, in its technical character, it is

A, A. Lunsford, K. H. Wi lson & R. A. Eberly, 6l ntroduction
R. A. Eberly (eds.)The SAGE Handbook of Rhetorical Stud®&GE Publications, Thousand Oaks, 2009, p.xix
Plastic art refers to the arts that involve shaping and moulding
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not concerned with any special or definite class of subjetts.

Even though its believed that rhetoric originated in Syracuse on the island of Sicily,

the first theories of rhetoric were developed in ancient Greece. Kareteless

that classical rhetorical theories were dominated by the ideas of both Plato, who
emphasised the limitations of rhetoric, and Aristotldh 0 was O6i nterest ed
codifying rheorical instruction and in developing a pragmatic approach to the
subject, in contrast to the mo#¥al perspe:i
Classical rhetoric was primarily concerned with the art of public speaking which, as
reported by Matthew Rample, 6éwas central to cultural,
consequently the ability to speak effectively, and, above all, persuasively, was a

hi ghl y p?iFateednorstkliild 6was a codified oOart o
produced complex taxonomies of rhétal figures including the familiar metaphor,

simile and metonomy?* The aim of rhetoric was to persuade an audience through
constructed argument. This was achieved through the effective utilisation of proofs

which are also referred to as appezisTherebre rhetoricfor the Ancient Greeks

involved the use of logos or logical argument, ethos or speaker credibility, and

pathos or emotional argument to construct a persuasive argufidames Herrick

writes that instruction in rhetoric was also part ofifat education in ancient Rome

wherethe scholar Cicero is credited with organising rhetoric by developing a means

of dividing the work of the orator into units, which are referred to as carféns.

Rhetorict h e r e f o rtlee arbod disaonrse, ob systetically and artfully

thinking through the five canons of rhetoric: invention, organization, style, delivery,

and me ¥dhese&anons continue to serve as a guide for the creation,

!Ari stotl e, O6Rhetoricad, t r aiftse Work¥.of ARsloycEhe GRavebdon Rress, Oxfond, Ross D.
1924, Ebook and text archive available from Internet Archive,

https://ia600407.us.archive.org/22/items/theworksofaristol larisuoft/theworksofaristollarisu@ftqedsed 05/08/2014)

1355b

2K, A. FosbBecabRMWMbBeoryo6, i n S. \Encyclopetidof Gjmumicatiofk ThEpBagd. Foss (ed:
Publications Inc, Los Angeles, 2009, p.854

M. Rampl ey, O0Visual R hEplooingVisual Cultirey EdMburgiRunivessityePyesiinbuigh, )

2005, p.133

54M. Rampley, p.134

525 Appeals or proofs consist of logos, pathos and ethos. Cherri Porter points out that modern rhetoricians have added Aristotle’
description of mythos as an appeal. This proof assumes that people value their menmarsbgiety and share in its cultural

heritage. Mythos is the sum total of stories, values, faith, feelings, and roles that make up the social charactee oPeopéopl

by mythos often calls upon patriotism, cultural pride, and heroes or enemiedeasxev

56K, A. Foss, p.853

5273, A. Herrick, p.97

528K, A. Foss, p.853
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appearance and delivery of a wide range of persuasive texts that inothdesrbal

and visual modes of communication.

According to Rampley hetoric had come to occupy second place to logic during the
Middle Ages >?° This hierarchical structure within places of learning functioned to
maintain an Aristotelian model of teachjrwhich placeghilosophical reasoning

above rhetoric, even though the philosopher had elevated rhetoric to a level with
dialectic as an equally valid means of conveying opinighAlthough rhetoric was
considered inferior to philosophy it was utilisedtbhg medieval Church as a means

to Ilead followers to 6truth and under st al
Church, as the dominant institution during this time, adapted certain sources of

rhetoric, including the work of Cicero, to its own edtional and social ends, such as

the defence of Christianifi?! Rhetoric was thus employed for sermonising or

instruction as well as for literary correspondence such as letter weithiduring

this time rhetoric continued its role as a practical art am@s not until the

Renaissance that rhetoric was recognised as a subject for philosophical #{guiry.

This occurred at a time when a renewed interest in langbgdgbe Humanist
scholarsresultedn a rise in the status of rhetoric as an intellectuasyotr

Humanism mixed Christian morality with a search for education and inquiry that
honoured classical sources, thus the importance of rhetoric lie in its potential to

preserve cultural values and to generate new insigfitScholars point out that

0 Enhltiegn ment Rhetoricsé involved a shift i
argument to concerns of style and delivery. Herrick for example, notes this change
reflected the influence of scholars such as Peter Ramus and René Descartes where
6argumentd wede omowed from the domain of
logic, dialectic, and mathematié8® And, where rhetoric has previously functioned

to both discover and communicate knowledggrbara Warnick suggests it was now

52 M. Rampley, 2005, p.134

530 3. Golinski,Making Natural Knowledge: Constructivism and the History of ScieBambridge University Press,

Cambridge, 1998, p.104

817, A. Herrick, p.140

532 Timothy Borchers irRhetorical theory: An introductiom ot es t hat attention was paid to a r|
qualities thus rhetors wrote beautiful letters in order to show that they were worthy of positive judgment

58K, A. Foss, p.853

534J. A.Herrick, p.171

557, A. Herrick, p.171
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more concerned with the commuaion of content rather than the discovery of
knowledge through reasonimj® As such, rhetorical scholarship focused on matters
such as style, taste, delivery and imagination, in contrast to earlier emphasis on
argument, proof, invention and reasoli Thereforg rather than an external focus on
discourse and the discovery of knowledge, the focus of rhetoric shifted to reception,

which primarily concerned the mind and imagination.

Because scientific thinking and Ibfhe O&6sci
intellectual discoursehere was a notable decline in interest in rhetorical theory at

the beginning of the twentieth century. This was because theory was dominated by
reason whereby rational argument was al i
and empirical, scientific appré&iches had
However confidence in scientific thinking as the appropriate solution to human

concerns began to diminish as the century progres¥dtiwas realised that even

though science hadade advances in areas such as medicine it could not provide
appropriate methods for examining socialgniomena, thys new method was

required. In their search for a new mode of discussing human concerns such as
motivation, moral values and decision maktheorists returned to the foundational
components of rhetori@grgumentation and the audierié€Herrick adds that
6scientists were increasingly willing to
that much of the discourse of science was not formuéinical, and syllogistic, but
decidedly strategic, °&Thpwnwedinerestime, and |
rhetoricis evident in a variety of disciplines including the sciences and the arts. In

addition to argument and rational discourse contenmpoh&toricians are concerned

with wider concerns such as context, knowledge, and power. And, even though the
term has been flexible since ancient ti mi
the art of persuasi on, sdnneatoridas deceitfil, basser e
determined the way in which rhetoric continues to be described.

5% B, Warnick, The Sixth Canon: Belletristic Rhetorical Theory and Its French Antecedémiteersity of South Carolina
Press, Columbia, 1993, p.129

5877, A. Herrick, p.171

58K, A. Foss, p.855

539 7. A. Herrick, p.195

5403, A. Herrick, p.196

%41J. A. Herrick, p.196
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4.4.2 (ii) Contemporary descriptions of rhetorical theory

Many theorists continue to consider rhetoric as a persuasive art, yet, current
descriptionsextendbeyn d Ar i st otl eds definition to r
compl exi ty. For Kenneth Burke rhetoric 1i:
of inducing cooperation in beings that b
i nduci ng c oo pteerusetofiwords by humam bhgergsso faym attitudes or
to induce act i on s> WhereastDbuglas Elmingaradascedey e nt s 6 .
rhetoric in terms of organised practical discourse that seeks to inform, evaluate, or
persuade, and therefore is distingneid from discourse that seeks to please, elevate,
or depict.>*3In addition to a focus on language and systems theory George
Kennedydéds broad description centres on t|
that:

Rhetoric in the most general sense may perlbapslentified with

the energy inherent in communication: the emotional energy that

impels the speaker to speak, the physical energy expanded in the

utterance, the energy level coded in the message, and the energy

experienced by the recipient in decodihg tnessagé™

According to these descriptions rhetoric is a complex concept involving a range of
meanings. William Covino and David Jolliftdserve thathis complexity arises
because 0r ltenterdarea tbhat dorgaing aodefinite body of knadge,
like physics; instead, rhetoric might be understood as the study and practice of
s hapi ng *%Forihts study rbetoric is viewed as communicative device that
organises or shapes information for the purpose of eliciting a response from an
audiene. Consequentjyhe description advanced by Lee Bartel provides the notion
of rhetoric that most appropriately accommodates the considerations of this project
whereby:

The concept rhetoric includes all presentational and performative

42K, Burke,A Rhetoric of MotivedJniversity of California Press, Berkeley, 1969, p.43, 41

D, Ehninger, 60On Systems of Rhetori co 44 Bvailededrsmophy and Rhet ol
http://web.a.ebscohost.com.ezproxy.usq.edu.au/ehost/pdfviewer/pdfviewer?sid=60e84886bb-b468
70f8be2205b5%40sessionmgr4005&vid=0&hid=42{dccessed 30/09/2015) p.131

44 G. T. HowardDictionary of Rhetorical TermsXlibris Corporation, Bloomington, 2010, p.172

S45W. A, Covino & D. A. Jolliffe, 1995, p.4
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aspects of communigan that carry meaning beyond the literal

denotative (logical) meaning of the text. In addition, it includes

strategic substantive communication crafted for a particular

audience to elicit a particular respo

realityd their expeditions, values, fears, and so 6ff
Accordingly,the response of an audience usually involves a change or reinforcement
in beliefs or actions. Howevearather than focus on change per se, recent
developments in rhetoric emphasise understanding, which mighight not involve
change. Invitational rhetoric for exampleas developed by Sonja Foss and Cindy
Griffin in 1995 as an alternative thetraditional concept of rhetoric as persuasion.
Invitational rhetoric is described as an invitation to undersésna means to create a
relationship rooted in equality, immanent value, anddeiérmination?*’Although
Foss claims that than change is not the objective of invitational rhetoric, for this
study the concept of understanding is in itself a change, tiit ikaa change from a
state of no or little understanding to one of enlightenment or greater understanding of

a phenomenthat is being considered
4.4.2 (iii) Outline of rhetorical concepts specific to this study

Because the aim of this chapter is tplexre the relationships between the key

concepts in order to advance the notion that art, like science, contributes to the
knowledge debate there is a considered focus on rhetoric because rhetoric is common
thread through which these concepts are undeatsiiaus in relation to reconciling

the notions of persuasion and understanding with the concepts of art and science, the
image, and visual rhetorit was deemed appropriate to outline the key rhetorical

notions of argument, context and knowledge as thiae to the wider examination

of images.

.., Bartel, O6Rhet or i A MilsG. Reepas,’&EcWieb&(edsEneytlopeatig @& Case Study

ResearchVolume 1 & 2, SAGE, Los Angeles, 2010, p.830

s, K. Foss, O6lnvitational Rhetoricé, in S. W Littlejohn &

Publicatios Inc, Los Angeles, 2009, p.569
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Argument

Argument has |l ong been associated with
ability to eloquently persuade or convince an audience by way of argument. A
successful argument also utilises the thihestorical appeals which are referred to as
ethos, logos and pathos. Argument, which is described as the process of persuading
an audience to understand or behave in an intended manner through reasoned
discourse, involves either dialect or rhetoric. Thesms are frequently used
interchangeably, howevegBcott Jacobs explains that rhetoric is a unilateral process
by which a speaker attempts to persuade through the use of monologue and text, and
in contrast dialect represents a bilateral process wherebypaaty endeavours to
reach a consensus through dialogue and deli&furthermore:

Rhetoric adds motivational appeal and linguistic style in order to

animate the inferential forms and propositional content of logic.

Dialectic adds institutional commitmtsnand deliberative format in

order to test inferential forms and propositional content. Dialectic

searches for truth; rhetoric makes truth effective. Rhetoric is a

structure of identification, dialectic a structure of opposition. The

materials of rhetori@are symbolic inducements; the materials of

dialectic are pragmatic acts. The tendency in rhetoric is to situate;

the tendency in dialectic is to transce?fd.
Consequentlyargument corerns both rhetoric and dialectoever in keeping with
J a ¢ 0 b spdiondhe @soal imagewhose aim is to persuadeould be deemed
rhetorical rather than dialectical.

Context

Context generally refers to the situation that surrounds an event, text or idea in terms
by which it can be understood, thesntext is intringg to meaning. The notion of
context is not a new concept to rhetoric. Cherri Porter explains that when rhetoric is

defined as discovering in the particular case the available means of persuasion,

s, Jacobs, O6Rhetoric and Dial ect i ArgumenttonVollie Nd3t 2000p oi nt of
261-286, available fronmttp://www.usc.edu/dept/LAS/iids/docs/Jacobs%20%282000%29%20ARG%20Rhetoric%20and.pdf
(accessed 06/12/2014)pp.2862

5493, Jacobs, p.261
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6particul ar c¢ a%miéhis way fhetarigvolves detelonimingethe t

specific context in which successful strategies of persuasion might occur. According

to Janet Atwill, Aristotleds definition
subject to the contingencies of contéXtlt is through theconcept of contexhat

rhetoric is described as techne becats¢oricis not an eternal unchanging form of
knowledge. For current scholarsntext is frequently discussed in terms of a
rhetorical situation. The neddylLoydBitzéret or i c
to refer to a situation in which rhetorical discourse is creatéBor Bitzerrhetoric

was O6a mode of altering reality . . . by
through the medi at iP°bAscordirig tothib \oew g thetoriGain d  a c t |
situation refers to the particular conditions in which the rhetor attempts to bring

about change through the purposeful use of discourse. Such conditions involve the
audience, the purpose of the issue, the genre, which is conegathexgpecific

conventions, and the context in which the issue is presented.

Theorists such as Charles Kostelnick note that although visual language is shaped by
theimagema ker f or O0a specific audience and p
interpretly t hat | anguage in a specific situat
wider set of rhetorical circumstancé¥ This means that visual language develops

within a discourse that is encapsulated in conventional codes that embody cultural

values and nans, which are inherently rhetorical because they influence how, at a

given historical moment, communities use visual language to achieve certain ends.

%55 From these accounts the rhetorical strategies that concern images are dependent

on context in two waydFirst, these strategies depend on the situation in which the

work is both produced and consumed, and sea@meéffective strategy relies on a
knowledgeable audience. This means that both imaajeer and viewer are aware of

the prescribed awentions inwvlved in the event.

0C. Porter, &6l ntr oduct Bounes,tCinatioA Agument and LogicrRaseRop.&4, or i ¢ 6,
http://www.cherriporter.com/docs/introductiontorhetoricandargument(@déessed 15/06/2014) p.1

517, M. Atwill, Rhetoric Reclaimed: Aristotle and thebkral Arts Tradition Cornell University Press, Carbonale, 2009, p.175
2. F. Bitzer, p.1

S, F. Bitzer, p.6

®4C. Kost el nPotlteplogy Madérist Aegthetics, and the Emergence of Graphical Conventions: The Statistical
Atlases of the Unitedt&tes, 18781 9 2 5 6 , in C. A. H Defirling gisualRhetétiedlawrencesErlbawed s . )
Associates, London, 2004, Taylor & Francikibrary, 2008, p.215

%55 C. Kostelnick, 2004, p.21816
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Knowledge

The relationship between rhetoric and knowledge has long been problematic for
scholars. Complications have arisen because of thehlelibattitudes that reflect
Platonic notions of rhetoric as deceitful and because diffedeats about knowledge
exist. Aristotle wrote on the relationship between knowledge and rhetoric in the
Rhetoricaarguing that as rhetoric was the counterpart of dialect it concerned the
knowledge of all people instead of belonging to a separately ddbradof
knowledge®*® The philosopher also determined that rhetoric involved observation
which was an activity associated with an 2t Thus in contrast to episteme or
theoretical knowledge Aristotelian rhetoric is identified as techne, which as practica
and productive knowledge is brought into existence by an efficient cause that is the
maker.>®® More recentlyscholars have proposed varying positions concerning the
relationship of rhetoric to epistemology. Robert Scott in his seminal and influential
essy On Viewing Rhetoric as Epistengaestioned the prevailing notions of
knowledge and truth by claiming that rhetoric is episteticDrawing on the works

of Stephen Toulmin and Douglas Ehninger, Scott prapibse one must consider

truth not as somethg fixed and final but as something to be created moment by
moment in the circumstances in which one find themselves and with which one must
cope, furthermore, in this consideration of human affairs, rhetoric is a way of
knowi ng; i t°®0Scaettals gupmorttes matian dhat theris more than

one way of knowing and a variety of ways in which to contribute to knowledge. For
example rhetoric was one of a plurality of ways of knowing that seeks to understand
how persuasion occurs, that is, it iumderstanding how human action is decisive
that rhetoric makes °PFosthicreason rhdétobicuasaway t o |
of knowing concerns the mechanisms by which change occurs through persuasive

images. For Brian Ott and Greg Dickinson rhetafgp involves logic, that is, as a

556 Aristotle, 1924, 1354a
557 Aristotle, 1924, 1354a

*BlnArist ot | e6s system of knowledge, theory concerned knowledge f
which concerned making and practical knowledge which involved doing

R, L. Scott, 60On Viewing Rhet ormalgVolds NELplo&Zt emi ¢c6, Central St
R, L. Scott, 60On Viewing Rhetoric as Epistemicd, Central St
IR, L. Scott, 60On Viewing Rh EantoalStates SpsechBquingbk 2¥MNo.4, 1976T en Year s L

pp.58-266, available fronmttp://www.tandfonline.com/doi/pdf/10.1080/10510977609367902#.Ve4XVpdKatgessed
12/01/2015) p.261
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way of knowing, images shape not only what we see but how wef%ae.this
study demonstrates the process of visually shaping knowledge has long been
employed by practitioners of both art and science as a means taicbastt

transmit meaning.

4.4.3 Visual Rhetoric

4. 4.3 (i) The term O6visual rhetorico

Most rhetorical scholars concur that the
artefact or product, and a process of inquiry. Janice Edvaagdes thatvhen visual
rhebric is defined in artefactual terms it refers to a rhetorical expression in visual
form, such as the way a visual image functions to influence or convey me&hing.
For SonjaFoss this artefact is not just the tangible evidence of a creative act but it
also has a communicative functioli* The second interpretation concerns rhetoric as
a mode of inquiry. Here, visual rhetoric constitutes a theoretical perspective:

- or what might be called a rhetoricglerspective on visual

imagery to distinguish it from thether sense of visual rhetoéads

a critical-analytical tool or a way of approaching and analysing

visual data that highlights the communicative dimensions of

images. It is a particular way of viewing images set of

conceptual lenses through which visimbges become knowable

as communicative or rhetorical phenometta.
Consequently, visual rhetoric has provided a framework in which to produce and
interpret imagesPetra Aczél suggests this is a perspective that recognises the
significance of images in Inwan understanding, discursive practices, and media

communicatiort®® Therefore visual rhetoric might be seen as the purposeful

2B, L. Ott & G.RPétc&iinsoandoNasu@titical Pedagogyd, in A. A.
(eds.),The SAGE Handbook of Rhetorical Stud®&GE Publications, Thousand Oaks, 2009, p.398
The notion that rhetoric is understood as the practice of shaping cordatstt imentioned by Covino and Joliffe [1995, p.4]

63J. L. Edwards, p.220

%643, K. Foss, 2008, p.304

In keeping with Foss, for this study, tangible evidence might include painting, an advertisement, a photograph, or arfaliilding

constitutes the data of sty for rhetorical scholars interested in visual symbols.

%S, K. Foss, 2005, p.145

6pAcz®l, 6Challenges of Rhetoric in the ErWhatdbWdKhgt es and Li
About The World? Rhetorical and Argumentative Perspectisgisersity of Windsor, Windsor, 2013, p.336
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construction of the elements of visual media in a way that is meaningful to a

particular audience, in a specific context.
4.4.3 (ii) Visual rhetoric: reconsidering rhetorical concepts

Argument

According to Leo Groarke many scholars, including Roland Barthes, Martin Jay and
W.J.T Mitchell, have recognized the importance of visual images in everyday
discourse and debat®.However posiions concerning the actuality of visual

argument among scholars range from absolute denial to complete acceptance. David
Fleming for exampleclaims that argument can only occur in a verbal mode, whereas
lan Dove suggests there that is a legitimate placei$ual elements within
argumentatiore®® Problems concerning the legitimacy of visual argument relate to
traditional assumptions of the image itself. Drawing on traditional accounts of the
meaning of images, David Birdsell and Leo Groarke suggest g Hssumptions
Omaintain that |images cannot assert; that
function as propositions; that they are emotional and never cognitive; that they

cannot express negations; and that words have ultimate authority in the realm of

a r g u nt® 8uchiclaims have been dismissed by image theorists as well as many
argumentation theorists who propose that argument should not be restricted to a
verbal activity. The aforementioned Birdsell and Groarke for exgrdpkeribe

visual argumentaton as arguments which are convey
arguments, they can be understood and analysed through the standard components of
ar g u me&9iThesedstandard components involve an Aristotelian rhetorical
framework that traditionally applseto verbal argument. Howeveot all images

serve an argumentative purpose. Groarke tells us that most works of art do not
function as arguments or attempt to persuade, instead some are created for the

purposes of advocacy or reflection and thereforetfan as a way to convince the

67, Groarke, 1996, p.105

8, J)Dove, 060n |I mages as Evidence and Ar guTopicatTeetnesini n F. H. van |
Argumentation Theory: Twenty Exploratory Stud®sringer, Dordrecht, 2012, pp.2224
p, S. Birdsell & L. Gr oar kamentdrQunentaiion and Adeotacyal.43[ Koe3f,r2907,0f Vi s u a

pp.103113, available fronhttp://web.aebscohost.com.ezproxy.usq.edu.au/ehost/pdfviewer/pdfviewer?sid=bd2itash0
44989a1325a6ff09597b%40sessionmgr4004&vid=0&hid=42&tcessed 2/12/2014) p.104
50D, S. Birdsell & L. Groarke, p.103
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viewer of a particular point of view!* However Groarke makes a case for
suggesting that works such as Jacques Louis David's 1793 pdiharigeath of

Marat (Fig. 4), and the political photomontages of John Heartfield, imcvarious
ways portray the horrors of war and oppressava valued in part for the arguments
they conveyGroarke notes that in his work, David, as a proponent for the new
French Republic, evokes the martyrdom of Christ in order to encourage high mora
standards and patriotic selcrifice.>’> Whereas Heartfield elicits the notion of
brutality and butchery in his 1933 ima@eering: The Executioner of the Third
Reich(Fig. 5), thereby alluding to the horrors perpetrated by the Third Reich during
the Seond World War.

Figure4 :
Figure 5

Context

In keeping with the previous accounts concerning the relationship of context to
rhetorig this study argues that context is an essential component in determining the
meaning of rhetorical imagedens Kjeldsen writesis is because, despite attempts

by theorists such as Gunther Kress and Theo van Leeuwen, the nature of visual

communication does not allow a proper vocabulary for meamiaging elements in

511, Groarke, 1996, p.118
572, Groarke, 1996, p.120
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images>”3 This means thatecausave cannot utilise verbal mode§reasoning

within visual modelsimages only have a particular meaning in a specific context.

Lester Olsen demonstrated the relationship of meaning to context in his examination

of Benjamin Frankl iJoig erDke(FiG& wihiod i t i cal cal
framework of rhetorical iconology of the American Revolutionary®fé&cr ank |l i n6 s
image, depicting the American colonies as a fragmented serpent, was originally

circulated in response to the French and Indiarsimeain attemptto encourage unity

of the Bitish colonies®>® The image was latter appropriated for the revolutionary

cause, and in 176®in,orDie6 had come to symbolise col or
| aw during a sustained intercol ®Byal chal
comparing tle same imageithin different contexd Olsen hasrguedhat by

changing contexts some images function differently. Forexaiplea n k| i n6s | me
initially represented the need for unity, whereas in a later context the image was used

as an argument for sag@tion.

Figure6

S3JE. Kjeldsen, O6Virtues of visual argumentation:i edotwd,piicnt ur e
D. Mohammed & M.Virtles of Ar@asnéniatioP®akedings pf the 10th International Conference of the

Ontario Society for the Study of Argumentation (OSSA)282May 2013, Windsor, pp-13

https://www.academia.edu/7632359/Virtues_of visual_argumentation_How_pictures_make_the importance_and_strength_of_
an_argument_salienfaccessed 150/2015) p.3

St4s%4 . C. Ol son, ¢6éBenjamin Franklin's pictorial representation
i ¢ 0o n qQuangesly@ournal of Speeckol.73, No.1, 1987, pp.182, available from
http://web.b.ebscohost.com.ezproxy.usg.edu.au/ehost/pdfviewer/pdfviewer?vid=2&sid=7€Rx3e& 1db6et
€d51943174d6%40sessionmgt&hid=109 (accessed 10/10/2015) p.18

Rhetorical iconology refers to the study of the methods by which advocates have utilised visual representations imattempts t
enlist the will of an audi ence. c e nappeald f forageemert anomagrpeéopl@a| i conogr
whose interests, concerns, values, feelings, and expectations may be in conflict

5751, C. Olson, 1987, p.25

578, C. Olson, 1987 p.26
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For rhetorical scholars the unstable meaning of images that is related to shifting

contexts is problematic because it is difficult to determine issues such as origin and

i ntenti on. Eric Jenkins e meahirgicharsgest hat 0 a:
prompting different identifications and
alters situations and contexts by varying the rhetors, audiences, exigencies, and

c onst Y'¥etthe pelgsemic nature of images that results froanging

contexts is frequently exploited, Benj ami
case in point. A most noted example of exploitation due to changing context are
Leonardo da Vincidés anatomical drawings.
art rather than science, primarily because these imagestaredisplayed withirthe
contextofart For i nstance New Yorkds Metropol i
1984 exhibition_eonardo da Vinci: Anatomical Drawings from the Royal Library,

WindsorCastle whi ch features a selection of Le

Some scholars have addressed this characteristic of images by grounding them in a
specific context. Which according to Jenkins might range from a specific rhetorical
situation and a historicgleriod to a cultural formation or epochal regime of power

and knowledge>’® Whereas other thinkers concede that such a practice masks the
elasticity of rhetoric, suggesting that an alternative to the notion of the rhetorical
situation might be useful. Cathine Chaput proposed a less restrictive rhetorical
circulation model which would supplement rather than replace an existing rhetorical
situation modelP’® Chaput holdsthaa | t hough Bitzerds rhetori
knowledges that aids in understargisituations as well as knowledges that inform

us about the best course of action demanded by those situations, this supplementary
model connects rhetorical inquiries to multiple disciplinary knowledges by unhinging
our fixed attachment to situatior’8? Consequentlyimagesare no longer restricted

by the strict definitions and histories of distinct fields of inquiry. In this way images

S"E. S. Jenkins, 6The Modes of Vi s uaQuart®hleurnalofiSpeechvalild0c ul at i ng M
No.4, 2014, pp.44266, available fronittp://www.tandfonline.com/doi/pdf/10.1080/00335630.2014.989e5k& essed

27/10/2014) p.445

SBE, S. Jenins, p.444

C. Chaput, ORhetorical Circulation in Late Capitalism: Neol |
Philosophy & Rheton, Vol.43, No.1, 2010, pp.120, available from
http://web.b.ebscohost.com.ezproxy.usqg.edu.au/ehost/pdfviewer/pdfviewer?vid=2&sid=2769e2d55 7-bbfl-
b07eb97f9545%40sessionmgrl12&hid=1021

S80C. Chaput, p.21
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Chaper 4 Beyond Two Cultures: Framework For Inquiry

not only have a different meaning in different contexts for different viewers, they

also count as a form of knowledgelte circulated across the disciplines that include

art and science. This model i's best demol
the images fronVesalius 1543 anatomical atlBe humani corporis fabri and

placing them into new contexts such as riase of art and medicine as well as

virtual spaces, thereby enabling wider access to the to the images by scholars from
various disciplines’®! Images such as those referted as tdmenoénvi §c he
have been circulated throughrious situations anals a consequence have been

referenced by a range of scholars such as artists, s@ehtgtbrians and

philosophers.

Figure7

Referencinghe work ofW.J.T Mitchell, Janice Edwards propasa contrasting
view,wher eby i mages a rleocialsandtcultardl comtextsanddrei st or

deeply influenced by those contexts in their construction, uses, and interpretations.

%81 Martin Kemp notes that the work, intended for medical scholars, was recommended reading for artists. Vesalius himself

stated that the illustrations of the superficial muscles were designed in part to aid artists.

M. Kemp, in i%. Ihdd¢eyence&AhrtoinstAndreas Vesaliusods 6De humani ¢
on the Arts in the Si xt[RoetustAiflea3h day, 2612, pvebtbegd nt h Cent ur i es 6,
http://sharonlacey.wordpress.com/2012/05/31/artisflaenceson-andreasvesaliussde-humanicorporisfabricalibri -septem
andits-influenceon-theartsin-the-sixteenthandseventeentitenturies/ (accessed 20/09/2013)
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