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.« ssTRACT. - ‘
. . S . /

A maJor characteristic of the west?rn intellectuql traditfon has
been bﬂ{vfragmdntation and classificat1on of‘human knowlque and experi-
ence. Dééply embedded in thi§ gradition is e tendency to polarize and
dichotomize classification of knowledge and to q@fine ideas, disc1p11nes
and even groups pf pgop?e. through d1f;erence MNi%ppos;t1on The com-

ponénts of human expe#1ence and knowledge which are labelled Ari and
. Science have long been;bolarizgd.in such a manner and have come to re-
present, at 1east'oh the leve) of\c0nventiona1 wisdem, the opposite and
irreconcilable ends of an assumed dichotomy.‘ Included in the traditional
assumptions which oppose Art and Science are the stereotypical defini-
tions of the Artist dnd the Scientist as representative of jthe romantic
versus the c]assical;approach to life. Consequently, traditional accep-
tance of the supposed dichotomous.re]atiqnship'between Art and Science
has opposed not only the two fields, but also the individuals creating
within them,

This sfudy attemptéd to illumiMate the limitations of the tradi-
tidnal Art-Science dichogomy as an heuristic pattern of thought through
an examination of commonalities between selected Artists and Scientists.
Ten individuals were selected from history as representative of various
Historica] periods and specializations within the Visual Arts and the
Scientes. A1l of the individuals were highly creative, and innovative

if not revolutionary, and all had contributed significantly®to their

respective disciplines. Johannes Kepler, Charles Darwin, Hermann von



Y ) - . /
Helmholtz, Niels Bohr andllbsrt Einstein comprised}e Scientist sample
»

and Leon Bdttista Alberti, Eugene De}acroix; Wi

\

s Morris, Paul
1§ ,
*Cezanne and Pablo Picasso were the membg sample. Each

individual was described morphogenica]w enologiba] .

approach to personality, and each group Gisplayéd \nternal commonal{-
. N J

ties. Commonalitiges were. displayed between \he groups, by all indi-/
vidua]s; in the realms of world view, modes of thought, and creative
behaviour. Ffew commonalities were displayed in areas of social and
perso::1 interactions, and social and political consciousness. It -
appearéd however, that differences in these two areas were individual
rafher than group derived. |

It was concluded that the traditional stereotypical qefinitions
of Artist and Scientist were highly misleading and resfrictive. In
addition, in the face of the common characteristics shared dy the groups,
the assumptions regarding Art and Science as highly differentiated -
endeavours were called.into guestion, [t appeared that such a dicho-
tomous view of the two fields was exceedingly 1ihited, narrow and
inhibiting.and could serve only poorly as a framework within which to
make judgements or promote meaningful inquiry.

A more inclusive, synergetic view of Art and Science was seen to
be a necessary pre-requisite for understanding of both disciplines

and those individuals who create within them.

1y
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. .’ . CHAPTER ONE .

THE PROBLEM

— s

-

INTRODUCTION
1

For a number of reasons modern man seéms to have learned to categorize
and delineate knowledge into a number of self-contained and seemingdy in-
dependént components, with the result that our culture exhibits a strong.
tendency to fragment and polarize fields of tnouleﬁge. Art and Science
are perhaps, two of the most obviously po)arized disciplines in the West-
ern hierarchy of knowledge, and this study is an attempt to determine
the degree of validity within the traditional assumption that they are
exclusive and inherently opposed endeavours.

The majo;fbortion of this study s directed towards an examination
of the artists ane¢.the scientists and the processes, characteristics and
thinking styles employed by them in their work as creators. Through this
examination, 1t 1s hoped that discovery and jel1neat*on of common traits
will provide insight 1nto the reievance and validity of the traditional
Aestern assumption of difference between them, .

In this cnapter, the contextual backgrod;d to the problem is des-
cribed, the problem 1tself is stated, the specific purpose of the study
ts delineated and relevant terms-are defined. Following these sections
15 an Jdndicetion of tne significance of the Study, an outline of the
organization of tre report, and an exarinatiwn of tre limitations and
assumptions which apply in the area of re conceptual and %ethodo1ogical

components { the study.

\ !



BACKGROUND TO THE PROBLEM:

s

Within the roots and foundations of Western thought, one can find
both the source’ and symptoms of thg traditional dialectical tensio;
betwaen whatrwe now call Art and Science. Historically, one may trace
'this tension even further back in time than when Art was merely "craft,”
and Science, merely "alchemy." It.shares in its origins and in some of
its manifestations, with the great philosophical dichotomies of Western

thought which find form in questions concerning "mind versus body,"

’

“reason.versus emotioﬁ;’ and "logicfversus intuition.” It would seem,
in fact, ,that Western philosophy in general has defined and explored
human knowledge through the concept of opposing polarities and dualistic
classification, from the very bgginning of its development and growth.
The tréditiona] polarization of Art and Sgience, in“g;rﬁicular, is
symptomaticjof this tendency, and can itself, be traced as far back as
the wrifihgs of Plato and Aristotle. Since that tihe1 it has becore
perhaps one of tbe most taken-for-granted assurptions of the Modern
Western world. What was then, for the Greeks, a philosophical theory
of man, réality and kndw]edge, has become in, the mircs of many a praxio-
logical reality which 1s manifested throughout the matrix of our cul-
ture in areas as diverse as education, literature and goverrrert furdirg.
What began as merely an intellectual dichotory, nas grown to an assumed
‘defin1tiona1 split of great pruportion and has becocme, 1n the ruhniar
sense, a paradigm for Art and Science  runn, 197J;, with Art at ore

ole and Science .at tne opposite one. tven in the face of sucn a well
p

entrencred traditicnal dirchotomy, nowever, 1t must be rerentered trat



it remains an assumed polarity and may be real only within the structure
of human belief. ;It rests, however powerfully, on conceived difference,
as viewed and assumed by Western thinkers, and not necessarily upon ob-
Jective reality. It is oneesf our 'greatest cultural stereotypes, and
vlike all stereotypes, may be based more on exaggeration than on fact.
The polarization of knowledge components is not as s;aPtomatic of

traditional Eastegn thought as it would seem to be of the West. His-
torically, tastern philosophy, as typified by Taoism, Indian Buddhisnm
and Zen, has been less delineated into defined discipiines, less ordered
into exclusive hierarchjcal conceptual structures and less tightly
classified into independent categories. Eastern thought, therefore, is
distinctly lacking the dichotomized approach to knowledge which is SO
préva1ent in Western tradition. There seems, ratmsr, in the writing of
Eiastern thinkers, a auite different view of reality ard of human know-
ledge, which is inclusive where the West is exclusive. The tast tends

to define through sareress and comronality where the West defires through

difference. The fast views knowlédge as open and intrinsically re]ated,/”///
\

where the West tends towards clesure ard isolation of knowledqe. For

a Taoist, the Western polarization-of Art and Science would be incom-

prenersible, and would seem largely a restficied view of knowledqge and

experience. fastern tnougnt, tren, traditionall, avoiding rigid cate-

jorization of knowledge, 15 free of a view whicn polarizes 1ts comporert

parts, such as Art and Science. " J
Certainly tne Jen and Taoilst masters of tre tast are not alone 1n

seeking a more holistic and less fragrerted view of nuran krowledge.

eltner are ey alone in their tendency o Zefire trhroucr corrcraiit,

!



rather than difference, and they are joined by those who take exception
to the Western tradition of fragmented and tightly classified knowledge.
"Many of these are Western writers who do not accepf the traditional op-
position of Art and Science, and they bring into question the validity
and relevance that such a polarized view of knowledge may have in best
advancing inquiry. In education, in the Arts and in the Sciences, the;e
are some, though in a minority, who seek to move beyond the traditional
schism to a more inclusive and holistic approach to knowledge, and who
seek commonality between Art and Science, because they find the assumed
dichotomy too restrictive.

Education has proved both greatly influenced by the traditional
divorce of Art and Science and at the same timg hag been supremely effec-
tive 1n maintaining it, Yet even there, where the approach to human
knowledge and experience is based almost totally on fragmentation, there
has been an expressed concern on the pa;t of many writers, Holt, Kozol
and Goodman being but a few, that the traditionally sﬁhismatic approach
to know]eéée is untenable and perhaps even unhealthy. Though these
voices and others like them, nave been at times quite loud and have
drawn more than scattered support, the school has maintained, for ;he
most part, i1ts traditional stange. It continues to separate, polarize
and fragrent its presentation and treatrent of knowledge. In the case
of Art and Science, one can find the traditional dichotomy in its most
powerful manifestation, and 1t would be difficult to find a more tightly,
classyfied, closed and insular treatment than that which the school er-
ploys in dealing with these two products of man's creative endeavour.

e growth and power of specialization 1n tne 20th century rnas,



ip many ways, encouraged educﬁtors to reinforce the trafitional Art-
Séience separation, and because it manifests itself atlall levels of
the educational hierarchy it cannot be lightly set aside\ The tendency
to specialize has consequences which reach far beyond thd mere clasﬁifi-
cation of knowledge and its selection for educational use. As Basil
Bernstein (1971) points out in one context, and C.P. Snow (1959) in an-
other, the consequences of specialization reach into areas‘of methodology,
communication, admigkef?%fion, perception and ultimately into the choice
&1 defense of values which influence not only Art and Science, but
which also dictate definitions of know]edgéfitse1f and validate or re-
ject means and modes of attaining it. The traditional opposition of Art
and Science, }tréngthened by the growth of specialization, may be clearly
seen as related to, if not actually 1nf1uenciﬁg, accepted notions of
"what can be known' and "what should be known.'" Perhaps even more im-
portant, the assumede opposition relates to and inf%yences definitions of
"how to know and assumptions conferning the means by which specific
knowledge is to be acquired. The most predominantly acceptable mode of
knowing in Western culture is that of the empiricist, the scientist and
the logician, and assumes the exclusive merit of linear, vertical and
convergent modes of thinking.

The Western assumptions concerninq means and modes of knowing are
easily contrasted by counter-active beliefs predominant in Eastern teacn-
185: Because Eastern tradition has refrained from defining knowledge in
the linear abstractions of the West, it has also avoided defining ways

s

of knowing in the Western manner of exclusively empirical, rational ard

linear inquiry. W“ays of knowing in tne tast rest rather on integrative,



b
,///;;??§tdc means of intuiting reality, on the eripheral. undirgcted. re-

" flective and insightful aspects of mind. The West might label it a .
union between ihe rational, the intuitive or divergent and the visionary
odes of knowing, though-this definition would be far from complete. )

To an Eastern thinker, the polarization displayed in Western schools
befween "arf knowing" (or doing, experiencina, or creating) and "science
knowing" (or thinking, analysing, dbserving), would appear an unnecessary
disséétion of an act which is whole and unable to be separated.

In the field of Western scientific thought, we find some who address
themselves to the quticu]ar problgms of "ways of knowing," and the felt
1nadequacies“of the traditional dichotomy between Art and Sciénce and its
encouragement of tight exclusive definitions. Though not all s;eak
directly of the Art-Science split, writers such as Kuhn, (1970), Maslow
(1969) and Koestler (1964), find the traditional_po]arization of reason-
intuition (which ce%tain]y characterizes traditiona]hassumptions about
the modes of knowing in Art and Science), an inadequate and restrictively
narrow framework within which to inquire. All have pointed out, from
different angles and with different emphasis, that the traditional de-
lineation and c®assification of knowledge dnd modes of acquiring it, is
not capable of providing a sufficiently comprehensive view of knowledge
in Science. They argue for a less rigidly stryctured, less exclusive
theoretical framework within which to work. [f, within the field of
Science itself, there are limitations due to the traditional Western

view of knowledge, then those limitations are likely to exist in the

Art-Science dichotomy which is a product of the same tradition.
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If the foundations of the trad1ttonal view of Art versus Science,

created by the Western tendency to polarize and classify know]edge.
begins to appear restrictive and fragmented when seen against other,
more inclusive patterns for thought, it would seem there is an argument
for‘advancing more comprehensive and ultimately more satisfactory altef—
natives. .

- In addition to the possib]é restrictions of the traditiona] assump-
tion polarizing Art and Sc1ence, the power such an assumthon wields 1n
the realm of values and cultural bias provides further reason to examine
it more carefully and perhaps to seek- alternatives. Traditionally, the
axiology of Western culture in general, and of comﬁunity and scho;; in
particular, has placed Science at a higher position in the scale of values
than Art. Since the launching of Sputnik and the ensuing technological |
explosion, the emphasis of North American education has been in the

realm of Science, and on scientific modes of knowing. This emphasis,
coupled with and encouraging specialization, has tended to increase the
polarity (at least the conceived polarity) between Art and Science, even
in the face of "Humanist" reformers in education and futurist planners
concerned with suéh rapid, unimpeded growth in science and technology.
Movements in recent years emphasizing "educating the whole child," de-
mands for 1ntegrat{on, concern with i;dividua] alienation and fragmen-
tation of society, seem to have had 11tt}e effect upon the polarization
and fragmentation of knowfedge upon which many of the current value
positions are based. Evidence of continued maintenance of values en-

trenched in the acceptance of the traditional Art-Science dichotomy can

be most easily detected in the schocl. [f we can assume that the school
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is reflective of cultural values, then an examinatidp of school curri-

'cu1a. of the form of timetables, of course.offerings\ staff allocations

and of the comparatﬁve size of budéets, will disclose the s taggering
importance of Science and scientific modes of thought in comparison to
Art and related ways of knowing. * {

A]though the development and growth of Art educat1gn over the past
three decades has certa1n]y had some positive influence on the position
of Art within educational value hierarchies, there seems little effort
on the part of Art educators to examinedsimilarities between Art and
other dimensions of human knowledge and endeavour, and almost nore at
all attempting to relate Art and Science. The emphasis in the 1ite;-
ature-and research seems rathér to be on definition through difference,
as dictated by traditional asgumptions concerning knowledge.

In the last decade alone, in the midst of fairly wide spread re-
cognition of the limits of exclusive !becia]ization, approximately two-
thirds of research in American Art Education has been focussed on the
field of aesthetics, (Jagodzinski, 1976) an area exclusively concerned
with the visual arts. That decade was prefaced, however, with Ecker and
Eisner's call for the researcher in Art education to "enguire into those
ethical problems resu}ting from competing value orientations in both his
school and society." (Ecker and Eisner, 1966 , pg. 25). They make a
strong case for philosophical inquiry focussing at the critical analysis
of knowledge which is significant in terms of the valué problems of man.
[t wogld not be presumptuous to asshme;’at least some connections be-

tween the conceived polarity of the traditional view of Art and Science



3

and the relating value differentiation between the two fields. It is
possible that if the traditional dichotomy were re-examined, with an
emphasis onvcommonality rather than difference, much of the conceived
polarity might disperse, and thd present value differentiation gight be
reviewéd.

There Qou]d seem then, much to be gained from a more careful exa-
mination of the Art:=Science relationship, ;nd in so doing, in avoiding
the restrictive tradition of defining by, difference, by exploring com-
mon and shared é]ements between the fields. There would seem reason to
believe that in such an examination commonalities would come to light
which could contribute to the framing of a more comprehensive, inclusive
synergetic view of Art and Science, than the traditioﬁa] more restrictive
one. T

Qutside of the boundaries of Art Education there has been substan-
ti?] work done in the attempt to de-polarize Art and Science. In a meta-
phorical sense, this work has tried to build a bridge betveen the two
fields, over the widening gap which exists defipitionally between ther.
Tﬁe majority of this work has dealt almost exclusively with the fields
or disciplines themselves and for the most part approaches the problem
from one of three directions.

The firét of these approaches concerns itself with pointing out
parallels between historical developments within toth fields in a
Spenglerian view of historical determinism; the second approaches briage-
building from the angle of the effects one field has on the other, as in
writin%; dealing with the influences of_fechno1ogy on art; and the third

stresses the comparison of common aspects or shared elements explored by
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both fields, as typified by the work of Kepes (1965) on structure in Art
and Science. It would seem that an equally obvious place at which to
seek an interface between Art and Science is in the realm where both are
produced, in the human being. It is the artist and the scientist who
have created Art and Science, and it should be in the act of such crea-
tion, in the act of discovering and structuring the world where common
traits might best be examined if an integrated heuristic view is to be
developed. Not enough has been done to delineate the human traits and
characteristics of thought and action shared by the artist and the
scientist in the process of exploring and creating. Ffrom such a set of ,
common traits, drawn primarily from the individual creative process 1in
Art and Science, a synthesis of thought and behaviour patterns might bé
de]ipeated and might provide the basis for a de-polarized understanding
of both fields. Such a comprehensive, inclusive view would alloQ greater
insight into the process of creativity, independent of discipline, and
might as well provide a less restrictive and less dichotomized defini-
tional context for Art and Science.

The reader may well be led by now, to the major guestions whicn
puzzled this investigator, and with which this study is prirarily con-
cerned. Do commonalities exist between artists and scientists? What
are they and are they exclusive %t0 tne creative erdeavour? Can they bte
delineated and would they contribute to less restrictive and less
dichotomized understanding of Art and Science? (an an integ}ated view
based on commonality be developed to contribute to a holistic view of

human knowledge and experience?



PROBLEM STATEMENT
o
In an attempt to examine the validity of the assumptions of the
eraditiona] Art-Science polarization, this study addresses itself to the
following problem: do significant commonalities exist in the creative
artist and scientist which might contribute to a less restrictive and

less polarized view of Art and Science?

PURPOSE_OF THE STUDY

The specific purpose of this study in attempting to illuminate the
nroblem is to:

a) discover and delineate possible common characteristics of creative -
behaviour and thinking style in artists and scientists.

D) to seiect and synthesize these common elements where they exist into
a synergetic and neuristic view of the Artist and Scientist, which
might provide a basis for more comprehensive, less stereotyped in-
signt into the fields of Art and Science.

C, to examine the 1mplications of such commonalities as are discovered
for tne traditionally assurmed dichotomy between Art and Science and

its domirant educational manifestations.

Tre discovery and delineation of common creative tra:ts existinrg
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withim the artisg.and the scientist has certain implications for the
teacher of Art in the area of curriculum development and methodology,

as well as in reéards to the theoretical foundations of Arl Education.
Little ammunition is presently available to aid teqchers in the imple-
mentation of integrated programming and methods, and no theoretical base
presently exists within which to view common aspects of the artistic and
scientific endeavour. Though this study merely beqins to lay the foun-
dations for commonality, it is hoped that it will at least provide an
alternative framework from within which to view.the educational tradi-
tions in Art and Science. The dominance of a fragmented and polarized
approach to knowledge has obscured many 1inks and. interactions which

may surface in this work, and the development of a less restrictive view
of Art and Science will provide a structure in which man's creative pro-
cesses ray be rmore easily understood, and thus might provide insight

into the possibilities of encouraging creative growth in education.

ASSUMPTIONS AND_LIMITATIONS
The assumptions and limitations in this study arise primarily in
the area of research design and method o f approach. They will, there-
fore, be dealt with specifically 1n the chapter dealing with that aspect
of the study. There are however, certain conceptual limitations and cre
malor assumptiagn which are of greater consequerce and which are stated

e low.
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Assumptions:

[t is assumed that investigator bias jn the design of ﬂhe research,
the selection of source material, and the analysis of data will be
avotded or minimized by cross-checking with recognized authoritatiQe

sources, and by presentation of opposing opinion and possible explana-

tions of the data.

The greatest conceptual limitation affecting this study is the
functioning power in the literature and in the background of the inves-
tigator, of the traditional dichotomy between Art and Science. Because
of its long‘hiiﬁory and established acceptance, many of the data sources
take for granted the differeqces between the two fields, and thus the
lanquaqge, attitudes and pr!%:ses of much of fhe data may be biased in
favor éf differences. The investigator has attempted to counteract such
bias by establishing a criteria-based independent framework within which

to analyse the data. This framework and the justification for it are

described in detatil in Chapter 3.

&

URGANIZATION OF ‘THE STUDY

Chapter One has introduced and laid the con*textual backgrourd for
the problem and nas discussed the relevant questions to be addressed by
tne study. Chapter Two provides the study with its context within the

field and 1ts theoretical framework, by reviewing literature which exa-
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N

mines Art-Science re}ationship and commonality. Because the study.is
one wh¥ch cross-cuts fields, and the reader should be clearly informed
of {iterature in various fields which has bearing on the problem and
approach of this study, the review in Chapter Two will deal primarily
with context and conceptual background, avoiding literature' which deals
with the particufar methodology adopted in the research process itse1f.
Chapter Three reviews literature relevant to the specific methgdology
and organization of the study, and describes the design of the research.
Chapter Four presents the data on the sample of scientistsiand analyses
it according to the criteria déscribed»in Chapter Three. Chapter Five
presents the data and data analysis on the sample of artists. Chapter
Six will synthegize the findings of Chapter Four and Five, and will
delineate the common elements of both. Chapter Seven presents a summary
of the findings, Conclusions, Implications, and Recomnmendations for

further research.



CHAPTER TWO

REVIEW OF THE_LITERATURE

INTRODUCTION

This chapter examines bertinent literature and research drawn from
various fields, in order to provide the theoretical background in which
the traditional polarization of Art and Science 1s viewed within this
study. It takes as a starting point of reference the cultural stereo-
types wh}ch typify Art and Science within conventhna1 wisdom and il-
luminates, through the review of holistic approaches to the Art-Science
relationship, the brodder, more inclusive framework within which this
study 1s situated. The particular domains of "Art, Sclence and Education
have been highly 1nfluenced by the increase of specializaticn as dis-
cussed in the previous crapter. The search for unifying concepts,
common elerents, or relationships is, necessarily, outside the scope of
most specralized studies in these fields, and for this reason a qood deal
of the literature of particular relevance here, lies in that rather in-
discriminate area where boundaries rema{n intangible. The common char-

acteristic of the writers discussed in this chapter, whether they be

scientists, philosophers, artists or psychologisfs, rermains their hel-

istic approach to normally differentiated and high\, polarized aspects

of human endeavour. To th it sirply, then, tre wryters examined in

this chapter, provide alternative or 0oppoSing views |t0 the tradtﬁional

polarizatior of Art and Scignce. The tnécretic and episteﬁgfogical

posttion from w~hich tnis study approaches tre preblpm may be seen then
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within this gene&l] trend of opposition to the Art-Science dichotomy.

L

THE ARCHETYPAL ARTIST AND SCIENTIST: THE MISTAKEN MYTH
There is little doubt that twentieth century Western culture incor-
porates into its conventional wisdom a countless number of generalized
archetypes andfsteﬁeotyped descriptors for use in categqrizing and classi-
fying knowledge of reality. Ipdeed, without such patterns of generalized
cﬁassification, much human learning would remain unrelated and to a very
great degree, use]ess. There are, however, serious limitations when
such an approach_;e\fnow]edge and experiencg 1s applied to numan tehaviour
and persconality, and grave misconceptions often arise wnen huran teings
are consistently view® as members of a group for which an arcrhet,pe is
available and qenerally accepted. <uch has veen the case of the artist
and the scientist as viewed by conventiéna1 wisdor, or the "la," putlic,
and even by a numter of specialists in botn fidlds. Ir maly wdys, the
Artist and tre Screntist, in the traditioral archetypal <erse, navee
come to stand for the assured concertua)l split Letweor Povavtauw>i anrd
4

Classicisi, and nave beer 1rreconcitably alienated av representatives
of two radwca]1y opposed priicsophical approacres ta realst, .

There are tnose, however, to whOm Such @ relldnce ot jereral darore-
typal categorizatiors obsCures rather trgr clarifiey tre Grelers tar S
of both tre frelds of erceavour ard nurgr ceing, anvolved n trer,

[ T
/

Ponald Zrown (1477, calls attertion to tre cultural sterectypira _f Sre
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Scientist and argues that the view held by the "intelligent layman" of
the "white-coated, gompletely logical thinking machine," is based on
common misconceptions and remains no more than a popular fallacy. In
his exami%ation of-the process of scientific discovery he points out
the role of chance, of accident, of inspiration and intuition and of
highly personal and emotional invclvement in the process of science and
argues as well that the creative process which typifies science is the
same as that process in art or literature or music. (Brown, 1977)

The general stereotype of the cold, logical and objective Scientist
is*further contradicted by the fact that scientific innovators often
make use Qf drearms, inspiration, intuition and sudden insights in the

aolving of; problems or in the process of discovery. Hadamard (1945),
roestler (1964}, ¥uhn (1970), and Polanyi {1964} all argue that the
Screntist, 1n the process of discovery or creation, in fact utilizes
all ot the persoral, imaginative, non-linear, and emotional means which
are so uJsually attacned to the sterectypical Artist. Certainly, docu-
mentsy left by scientists therselves rply a much nigner degree cof emo-
ticral 1nput, faith and ictuition than tne cultural archetype of Screr-
tist would give credence to. The experierces reported Ly Poincare, watt,
ﬂewton, hauss and many cothers relating irtuition to discovery in science
cast doubt as well or the stereotyped exclusive "objectivity” and un-

/

‘Brown, 1377,. Tre erotioral ir-

solluted "reascn” of the Sciertist,
voiverent Jf tne Screntist ir his work ras also been well docurented
and tre interiity of emotive ererqg, irvested ard released in the crea-

tive process may be found 1n mest screrntific 1rnqvators. Pasteur, lLarw:n,

repier, faralay, and rdrmercus otters all related crcodents wrich mignt
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be viewed as "peak experiences" (Maslow, 1964), and their committment
to their work was undoubtedly highly emotional as well as intellectual.

Maslow (1969) also called into question the traditional archetype
of the scientist, described the versatility of the great scientist, of
the creative and healthy scientist in the following manner. It is pos-
sible he states, for the Scientist to enjoy

not only the beauties of precision but also the plea- -
sures of stoppiness, casualness, and ambiguity. They
are able to enjoy rationality and logic but are also
able to be pleasantly crazy, wild, or emotional. They
are not afraid of hunches, intuitions, or improbable
ideas. It is pleasant to be sensible, but it is also
pleasant to ignore common sense occasionally.

(Maslow, 1969, pg. 31)

In addition to those writers who have provided an alternative view
of the Scientist, at variance with the traditional archetype, there is
evidence as well to imply that the Artist archetype is equally inadequate
and replete with misgonceptions. The traditional cultural view of the
Bohemian artist, entirely subjective, intuitive, emotional and spon-
tanecus in his approach to the world, devoid of an ordered, structured,
rational mode of thought, is one which has gained consideratje currency
since the Pomantic nmoverment of the 19th century. A close examinatior,
however, of a qreat number of artists immediately contradicts the
qeneral truth of such a view. In the vast body of literature written

about the process of art, 1ts principles, elements and meaning, there

would be almost no writer who does not relate the structure, order,

7
balance anrd often nighly objective decision-makina involved in the art

process. L Lerbrich, 196C,, 'Chipp, 156&) The use of syrmbolic, abstract



19.

and formal structures for communication is probably as common and
rigourous in the visual arts as in many of the sciences.

Rudolph Arnheim argues that perception itself is a cognitive acti-
vity and that artistic activity itself is a form of reasoning, incorpor-
ating selectivity, categorization of concepts and problem solving.
(Arnheim, 1969) He argues that the traditional split between vision or
perception and reasoning, the archetypal descriptors for the qua]ifies
of Artist and Scientist respectively, is inadequate in dealing with the
probTem of perception and suggests "connections where distinctions are
cherished by hany.” ‘(Arnheim, 1969, intro, pg. vi)

One finds, in fact, in the examination of the work and lives of
Artists such as da Vinci, della Francesca, Carravagio, Bernini, Con--
stable, Seurat, and Kandinsky, to name j&st a few, a highly developed,
objective; structured approach to reality, an immense concern for order
and relationship, and a continuous and disciplined ability to analyze
and synthesize. There is then, in the light of such factors as reviewed
above, a substantial and significant basis from which to challenge the
cultural archetypes of Artist and Scient?stl [t suggests as well that
the traditional polarization of Art and Science may be based on similar
misconceived stereotypical assumptions and the rermainder of this Chapter
examines writers who explore relationships between the two fields them-

selves.



THE TRADITIONAL ART+SCIENCE DICHOTOMY :

THE LIMITATIONS OF EXCLUSIVE DEFINITION

Many writers have regarded the specialization and fragmentatjon of
knowledge in the fairly recent past, as necessary but guestionable pro-
gress. Certainly, there is a great deal written about the western ten-
dency to "classify" knowledge, close it into disciplines and isolate it
by initiation of its possessors into the socialized language and habits
supposed to be pecu]iaq to each field. - (Bernstein, 1971) From this
tradition of defining knowledge by boundaries, exclusive departments or
disciplines have not only become the normative mode for ordering reality, |
but are usually defined by differentiation and often by dichotomy.

Though not addressing himself to Epé’i??>§f1ence polarization specifi-
cally, Horton (1971) arques that”zhe ”we]lkqgrn“ dichotomieg of "Intel-

lectual versus emotional; rational versus mystical; reality-oriented ver-

sus fantasy-oriented; ... erpirical Versus non-empirical, abstract versus
concrete; ... " (Horton, 1971, in Young, Pg. 228) act as inappropriate
/

obstacles to understanding two fields. He is, of course, arguing for a
less dichotomized view of scientific and traditional religious thouéht,
.but his arauments, and the polarized dichotomies  he outlines, apply
equally well to the archetypal view of science and art.

There is a substantial body of Tliterature which purports to examine
the relationships between Science and Art. An extensive bibliography on
the subject of theWertinence of Art to Science, may be culled from

Titerature on art criticism and aesthetics, yet, as Richardson 1971)
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“
points out, most works in these areas deal exclusively with art and touch
on science as a ”contingéhcy.“ (Richardson, 1971) .Much of the work in
the literature outiined by Richardson relates the products of art to
the applications @f science, describes the historical ‘influences of one
field on the other, or relates some narrow aspect of one endeavour to an
equally narrow aspect of the other.

Richardson himself however, deals with the history of ideas, and
in the modern realm at least, exhibits strong parallels and similarities
between the iﬁte]]ectua] tendencies of modern painters and scientists.
Although his critical views of other literature in the Art-Science area

is fairly accurate in spite of its limited scope, he avoids works written

outside the realm of art criticism, history and aesthetics. Thus, his

-

suggestion that "all statements" concerned with relationships between /”’/

{
. 4
Art and Science are "ceremonial" and "no longer tell us anything at )v)
all, " (Richardson, 1971, pg. xiii), lacks credence when other sources
are examined. In fact, one finds, outside the exclusive areas using
"Art" as their starting point, a substantial body of literature dealing
with Art and Science, their relationships and similarities, which by
no means would be considered "ceremonial."
Jacob Bronowski has provided powerful support for relationship
and commonality between Art and Science and describes their traditional
polarization in the following statement:
[t has been one of the most destructive modern pre-
judices that art and science are different and
somehow incompatible interests.” We have fallen
into the habit of opposing the artistic to the
scientific temper; we even identify them with a

creative and critical approach.
(Bronowski, 1960, pg. 5)
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C.P. Snow (1964) has also drawn attention to the limitations of a
view of Art and Science whicp fragments, polarizes and alienates them.
It is perhaps unfortunate that Snow's Rede Lecture of 1959, "The Two
Cultures," attracted the attention and support it did, though it served
for many as a point from which to émbark on further inquiry into Art-
Science relationships. The unfortunéte aspect of Snow's approach to the
problem, -is its weakness, generality and lack of deeper relevance be-
yond British intellectual i%terary and scientific circles. His thesis,
though well-intentioned and perhaps implying more than was intended,
has serious deficiencies and over-simplifications which tend to misre-
present énd obscure deep relationships, by explicating superfiQia1 ones.,
This.investigator would agree with Micheal Yudkin's (1962) criticism
of the Snow "Cultures;" that the mere exposure of peripheral consequences
of this maj¥%r problem s an inadequate treatment of an important issue.
Yudkin successfully points out that Snow avoids definition, stresses
superficial remedies and lacks any deep insight into the importance of
understanding the process and manner of scientific thinking. Even though
Snow's relevance and insight are limited by nonsensical equations
placing Shakespeare and the Second Law of Thermo-Dynamics in the same
realm of experience, by simplistic suggestions of simply increasing
factual Titeracy, and by superficial generalizations, he does, after
tal] is said and done, express the problem. He did, as well, see cor-
umona]ity where many have seen only difference.

F.C.S. Northrop (1947) argues for identity and conrection within
Art and Science and points out that in certain stages or levels of in-

quiry, the 1ogic}of one is identical to the logic of the other. Through



his definition of "logic," inclusive of broad and diverse means of
knowing, he outlines the interdependency and epistemic correlation
between the "theoretic" or scientific and "aesthetic" or artistic com-
ponents of\$hought. His thesis is not easily defined in simpljstic or
general teré%, but he points out clearly and irrevocably that the rela-
tionships beﬁween Art and Science are bound to modes ofrknowing reality
which are complementary, and ultimately correlated. In addition, Nor-
throp traces the dichotomous polarization of the two modes, aesthetic
and theoretic, Qﬂféultura1 definitions of reality as typified by the
dest and East: .

The theoretic component of reality of the West, and

the intuited or aesthetic component of the Orient

are both ultimate and in part at least irreducible,

the one being ... the epistemic correlate of the

other,

(Northrop, 1947, pg. 396)

He argues for a combined, comprehensive' and 1ntegrative'ph11osophy,
which would include "in complementary harrony with balanced emphasis
the most mature logical methods and attendantly profound irsights of
each.” (Northrop, 1949, pg. 397)

Northrop's erphasis on corbination, irherent relationship and in-
tegration of views of reality is echoed by Gyoray repes, [196%, 1966),
n almost all of his writings én Art and the Art-Science re]atxonséip.
Fepes arques that scientific knowledge and artistic vision are not only
highly interrelated, but that both exist "within a cormion structure of
metivation, communication, and knowledge." (Kepes, 1965, pPg. vii) ke

argués that Art and Science not only share tne pgrobler of vision, 'in
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its deeper and creative aspects,” but also that the most powerful ima-
ginative vision, that which has created both art and science, is struc-
ture-oriented. That structure, says Kepes, is not only the connective
foundation of both Art and Science. but is central to our ways of
understanding the world as "an interconnected whole." Kepes stands as
an example of those who not only challenge cr reject the traditional
Art-Science dichotomy, but who are working to replace it with a more
holistic, inclusive, and synergetic pattern from which to view

\

reality.

SUMMARY

This chapter has outlined literature which presents views of the
relationships between Art and Science which challenge the currercy of
the traditional Art-Science dwchotoéy. The cultural stereotype of tre
Artist and Scientist was shown to be seriously in guestion, if rot com-
pletely mythic, anrd alternative, integrative, non-polarized views of
Art and Science were described. It i8 from the bread ard inclusive
theoretic frarework outlined abtove, from the dissatisfaction with thre
traditional Art-Science Jichctory ard ts restrictive, sterectypical
view of reality trat this study Jdraws 1ts theoretical stance.

The next C{napter reviews I1terature specificaily relevant to tre
methodology employed in tre study and descrices the Crganization and
research des1gr. [t 15 there tre reader will find ~ention cof 1ter-

ature related specifically to the comparison of artists and sciertists.



CHAPTRR THREE

DESIGN OF_THE STUDY

INTRODUCTION

In as much as this study is an attempt to describe and delineate
commonalities shared by a sample of creative artists and a sample of
scientists, it becomes, essentially, a study in human personality. Be-
fore any discussion, conjecture or analysis of common or different char-
acteristics can be undertaken, either between individuals, or between
qroups, 1t is necessary to establish first an adequate descriptive
.measure for each individual. The manner in which one describes indi-
viduals and groups has, of course, been the primary concern, along with
explanation, of psychologists in the field of personality. This is rgt
to imply, however, tnat interest, commitrent and researkh in the study
of huran nature, reside exclusively with the psycnoloqists, Indeed,
those working in the fields of anthropoloay, sociology, literature, ard
even metaphysics have long been concerned with perscnality, huran nature,
and the study of the individual 1in all his facets.

It is not difficult at all, in even a cursory glarce at trese
various fields, to discover the existence of dxve%se treoretical and
metnodological appruvaches to human nature and personailty. Althougn
tnis study adopts tre examinaticn of perscraliity, only as a rmeans for
shedding light on tne prcbiem of Art-Science polarity, 1t snould be

clear that such means are recessarily of malor irportance 1f tre end



is to be accémp]ished. .Thus, the explanation and rationa]e for the
theoretical and metha?ological approach employed in this studv rrov‘Jcs‘
the major content of this chaptqg.

In order to provide a clear view ¢f the conduct of this study, this
chapter outlines first, the actual design of the research, the samples,
their selection, the iathering, analysis and approach to the data. The
points for co-parison .etween groups are also outlined and discussed.

In addition, tae tneoretical framework and phenomenological dpprO;CW
to persaralit, are lescrited and clarified. Finally, a brief review cf
relevant Titerature in the fields of personality and creativity, pro-
v1des tha “actcorongnd and context from which the methodology and approach

to the individual @ ere drawn,

THE DESIGN OF THE RECEARCH

o fampies:  Selection of Individual Mermbers

The samples consist of five articts and fise scier 2ists selected
from pistory. These artists ni ,Clent1sts were seiccted from a larger
list, and ticugh they were not randomly selected, they were }soléted as
outstanding representatives of various Lranches of the Sciences and —
visual Arts. The members of the original list, were isolated accord-
ing to tne following criteria:

a; tacn individual was a recognized innovator who nad made significant

contributions to his;/her field. !The “"recognit:cn,"' and "Creative
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contribution" was defined by professional opinion and acceptability
hisiorically.)

b) Each indiviQua] must have had sufficient primary and secondary
source data available in English or English translation, on his/her
1jfe and work, in order that sufficient description of their per-
sonality, habits and lifestyle could be obtained.

The original list of possible sample members, was then narrowed

to ten, (five in the artist sub-group and five in the scientist Sub-

group), according to the amount of available data on each member. Thus,

the final sample of ten represents those for whom the most complete

description could be compiled, within limitations of time and resource.

Rationale for Sample Selection

Since any insight into the traditiogal Art-Science polarity with
which this study is concerned rests squarely upon the results of exa-
mining the selected sample, it is essential at this point, that the
rationale for their selection be stated. The most easily justified of
the criteria for sample selectign is, of course, the availability of
data on each member. This Criterion is a practical one, and responds
to the Timitations existing in dealing with an historica] sample,
and needs no further justification. Two other points, nowever, de-
serve further elucidation, the first being the empnasis on recogniticn
and creative contribution, and tne second being the decisicn to use an
-’jstorical sample.

Restricting the sample membership to recognized artists and'

sclentists who nave been significantly innovative within their respec-
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tive fields, avoids two distinct and troublesome problems. Such de- -
limitation first;y is an attempt to address the problem of definition,
The issue in this study is the gearch for cbnmonality between artists
and scientists rather than the definition of who is or is not an artist
or scientist., Rather than engage in needliess debate at the outset, over
the qua]ifié;tions of sample members to merit Such labels, the investi-
gator c‘hose to restrict the sample to ?n&ividua]s who were clearly and
acceptably defined not only by history, but by their peers, contem-
poraries and also by subsequent generations 4f professionals in the two
fields. In other words, it is hoped, by this delimitation, i’ avoid.
the obvious objections that might be raised by a purely subjective de-
finition of "artist" and "scientist."

The second problem avoided by the specification that sample merbers
be recognized innovators, or highly creative individuals is also a de-
finitional one. By such a specification the individual's creativity be-
comes a tacit assumption. T.S. Kuhn raises definitional differences
between the "revolutionary" and the "normal™ scientisf, (Kuhn, 1970)
which in some ways parallel art history discrepancies between the
artist of genius, or "High" art and the artist of mundane or "Low" art.
In that this study is an attempt, through the delineation of commonali-
ties, to reflect on traditional assumptions about Art—SEjence polarity,
it has turned to those members of each field which best represent the
ideal or 'stereotype" of the "Great" artist and scientist. I[n the final

analysis, these "stereotypes'" are a major contribution to the popular

and traditional view of polarity between the fields. It is, then, with
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this issue in mind, that the sample was selected. [t is also hoped, in
this regard, that difficulties which might arise in comparing a br1l-
liant physicist to a mediocre painter would be avoided. Finally, and
perhaps as a concession to the personal interests of the investigator,
highly creative individuals were selected in order that some insight
into the creative process itself may be gained.

The final point of clarification concerning the sample selection
and cgnstruction, is its historical nature. #hy a study of historical
figures? Why not living, breathing artists and scientists? Certainly
the maxim that ninety percent ot all the scienti.ts 1n history are still
living might cast some doubt on a .armple of deceased individuals. This
is certainly one of the major juestions with which the 1nvestigator
struggled, and for a number of reasons, arrived at the selection of an
historical sample.

The first ard ideologicall, most mportant reason lres in the
traditional Art-Science paradigm and its popular acceptarce. Such
traditional polarization and stereotyping rests upon g popular under-
standing of the two fields. The vast majcrity of such popular under-
standing, and thus stereotyping derives from expasure to and compre-
hension of\Qistory and historical figures within both fields. To
phrase it move succinctly, a sounJ case cauld he mate ‘ndicating that
the traditional Art-Science dicnhotomy rests/sguare‘, ipen nisterical
foundations. i an be assumed trhat the lack cof jeruire historical
understanding Art and Sc1enée has in man, wavss cTntributed to the

prejudiced and tiased view of polarity between the twO. Both “uhn (13/G°
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and Jacob Brbnowski (1960) make this point clearly and criticise the
manner in which scientific history, at least, is transmitted and rein-
forces the popular stereotyping. The selection of an historical sample,
fhen. is a conscious attempt to re-examine and re-11luminate the "stereo-
typed" artist and scientist, by a study of those\§ho have ¢rovided the
foundations for such stereotypjng within these fields.

Another reason for utilizing an historical sample is to avoid the
tendency for labelling newness in understanding, as change. In attempt-
ing to {1ipmiﬁate commonalities which‘have.been ignored, nég]ectéd, or
avoilded, this study provides new ins{ght 1nt0‘co;d1tions which nave
existed, had they been viewed from a different angle, prior to as well
as during the twentieth certury. [t is an attempt to view from_gn
altered perspective a relationship which has always existec, rather tran
an attempt toc create o; invent a rew relationship. [f a contempyrar,,
living sample were used, such relationships as might be fourd, could
too easi1ly be interpreted gas changes, gue to the thntieth century,
where change has ove}taken S0 many areas cf iifé. Thus, one mrynt be
te&pted to view such commeralities as a;e fourd as effects, or resuits
of modern growth, and might remain with theé impression that up unti]
the nineteen hundreds, artist; ard sciertists nhad nothirg in corror.
Through an examiration of a sample ~rich reprecerts various ristorical
periodss 1t will be more d1f’1cu]t te drsmics cormcraltties as a mere
function of historical or cortercordary corditiors.

The firal reason for an nistorical viewpuint 1s practical, ard

//,\\

/7ga1n N some ways defiritional. few living artists ard or sciertiLe,

—
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are in the advantageous position of being viewed with hindsight. It is
difficult to assess both the innovativeness and the recognized contri-
butions of an individual who is-still alive, perhaps not yet at the peak
of their creativity, maturity or production.

The respect and acceptance which living artists and scientists,
maintain within their fields is difficult to document and of ten subject
to change. Finally, there is little deta available on living individuals
which might reveal aspegts of bersona]ity, and even in cases where such
data might exist, the capacity for growth and dévelopment in 1ivi@g
members mighE render such data incomplete or invalid. )

e

The Construction of the Sample as a wWhole

.

Having esgablished the preceeding criteria and rat;ona]e for the
selection of individual sample members, there remain two factors which
influerce the structure and organization cf the sample as a whole.
goth of these factors-may be viewed as efforts to mirimize bias and
sublectivity an sample constructior. Historical tias or deperderce
s minimized through the distributicn of the sarcle across nistorical
periods. [t would be well to rnote at this juncture that the historica’
pericds tc be surveyed or spanred by tre sarple begin with the Renais-
sance and end w1th tre twentieth certury (though exclu® - @ Tiving rer-
bers,.  Tre reascrs for tre exclusior of Sre-Reraissarce sample merbers
lie witrin the rature of that pericd. The Peralssance perhaps best
marks the fourdations on which modern definttions of Art, Sclence, the

artist ard Cre sclertistoare butlt. Ercrowsrl points out that it g
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within the Renaissance which lie the origfns of "the modern concept of
man as an individual" (Bronqyski, 1960). It might b# imagined that the
Renaissance concept of man the individual, the unigue, secular being,
was instrumental in leading to definitions based oh difference which
typify the Art-Science stereotypes which hold such currency in conven-
tional wisdom today. ‘

The Renaissance also provides a logical starting point in history,
for it contributed greatly to the definition of "genius'or greatness
in creative individuals. In addition, both Art and Science before
this period were in most ways extensions of religion, or entirely in-
fluenced by it, and ft is in the Renaissance where both fields begin
to blossom independently. Finally, little documentation exists ono
individual artists and scientists of earlier historical periods, and
that which dces exist, tends to be unavailable in translation.

The second factor which influenced the construction of the sample
as a whole, also concerns distribution. In addition to a representa-
tive histcorical distribution, ;he sample also exhibits representation
of variocus,specialist areas within the two fields. This factor is
again an attermpt to minimize bias and to avoid the limitations inherenrt
in comparisons of narrow specialist groups (i.e. five painters as com-
pared to five astroncomers). The Arts, in this study deal exclusively
with the Jisual Arts, and representative 5ampqtpwymers have been
selected from painting, sculpture, architecture, and design. The
Sciences, within this study, refer to astronomy, chemistry, physics,

mathematics and biology. [In the consideration of these final two lim-
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itations upon the construction of the sample, it was hoped to avoid for
the most part, limitations which might arise exclusively from histori-

cal or specialist variables.

THE DATA

Sources "’QI

Data was gathered from both primary and secondary sources, 1in-
cluding, letters, journals, diaries, personal. documents, professional

publications, and autobioqgraphies of the sample members, as well as

N/

.-

historical and biographical works written about them. Primary sourc

data was given priority, and secondary source data was included only

if i1t was authoritative or replicable. '

Approach to the Data «

Data on individual sample members was approached from the pheno -
menological viewpoint. This method was used to construct morphogenic
descriptions for each individual samp1e>member, and these descripticns
were then used as the basis for the compariscn and delineation of
shared comnmonalities,

Before outlining the procedure for comparing or analyzing these

morphogenic descriptions, it is perhaps necessary to outline and pro-

vide the rationale for the selection of the phenomerclogical method.



On_the Phenomenological Method in Psychologydh

The term Phenomenclogy, or Phenomenclogical Method, as uséd within
the parameters of this study, is less concerned with the philosophic
movement or trend by that name and more concerned with the phenomeno-
logical me?hod as applied at the psychological or personological level
of inquiry. Although the philosophy, as articulated by Edmund Husserl,
certainly is responsible for inf]uéncing psychology in many ways, ap-
proaches and methods in that field which mfght be described as pheno-
menological existed earlier than, and independently of, Husserl. (Misiak,
1970)" '

It is not, however, an easy task to untangle the "“phenomenclo-
gical method" from phenomenological philosophy, as Husserl articulated
the method in his writings and saw himself«it's implications and re]e-’
vance for psychology. (Misiak, 1970) There were, and still are,
thougt, many in psychology who employ the phenomenclogical method, or
approach, but who would not term themSelves phenomenclogists in the
philosophical sense. For these reasons, the pﬁenomeno]ogvca] method
in this study i1s described and employed only in its relation to per-
sonological inquiry. It is then, being emplcyed herein as an heuristic
tool and not as a philosophical stance.

The phenomenclogical ret' ol as app]ied’ﬁo psychology, may be
described as "a systemic observation ard description oﬁothe experience

of a conscious individual in a given situation.” (Misiak, 1970,pg. <U)

The exploration of an individual's consciousness includes both acts and
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experiences, phenomenal data consisting of anything which appears in
consciousness, including memories, images, thoughts, perceptions and
feelings. The method rests on Ere tacit assumption that®t is only
through the study of phenomena of consciousness that we may know real-
ity, or the essence of reality. The experiencing of phenomena is the
sole source of knowledge about phenomena. Thus,.in relation to this
study, the method of gaining knowledge of individual$ is through exa-
mining those individuals phenomenclogically, through %heir own con-
scious experiences, acts, feelings, perceptions and the meanings such
experiences held for them.

The phenomenological method is essentially descriptive. Karl
Jaspars describes it as "the completest more careful description pos-
sible of ;;at is experienced by healthy or by sick people." (Misiak,
1970, pg. 34) Not only is the descriptivé.mode of primary importance
in the phenomenological method, but also essential is its a-theoretical,
unbiased approach to phenomenal data. Data is accepted and described
without pfe-suppositions, bias, or transformations of any sort. It
is primarily concerned with describing the phenomena of conscious ex-
perience rather than explaining them according to pre-eétab]ished frame-

:
works or theoretical positions. Data is first described, then organized
and analysed to arrive at essence or meaning.

The Phenomenological Method would seem especially suitable for
application in this study for many reasons. Primarily, it focuses on all

conscious experience and is thus holistic in its approach to the indivi-

dual, rather than piecemeal or elemental. Also, it centres on specific des-
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Criptions of individual conscious experience and thus lends itself to
morphogenic or ideographic déscription rather than nomothetic generali-
zatiohs. It'would seem, as well, that a sensible manner in which to
gain knowledge of an individual is through a Elose examination of what
he perceives, feeTs, thinks, and invests meaning in, as well as how he
acts and consciously experiences his life.

Another equally important rationale behind the choice-of the
phenomenological method, is its disciplined attempt to retain openness,
acceptance of data, and to reduce bias. Though it may be impossible
to completely eliminate subjectivity or bias in the construction of
phenomenological descriptions, a great deal of qualitative data will
be included which might be omitted in a reductionist appréach, and one
hopes that the reader will have a greater amount of data on which to
base his own conclusions. An approach which was pre-established or
elemental in nature, without the a-theoretical and holistic aspects of
the phenomenological method, might easily overlook data which did not
fit into it's preconceived pafameters. %hus, it's emphasis on the

i —
whole individual's conscious expérience, at least renders the phenomeno-

logical approach a feasible and potent1a11; productive one.

The final ;eason for the selection of the phenomenological method
is a practical one, of perhaps the greatest significance. [t was a
response to the limitations of an historical sample, and the data
sources being examined. It was cbvious that a descriptive approach of

some kind was necessary, and as the primary source data was certainly

a record of the conscious experience of the individual, the phenomeno-
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logical method seemed the most fruitful to employ. Though such data
cannot be viewed as all the conscious experience of the individuals under
study, it is certainly the only record and indication available, and

as such cannot very weéll be viewed in any other manner.

To summarize to this point, the phedomenological method, of un-
biased description of conscious experiences of the individual sample
members was employed to construct morphogenic descriptions for each
member. These descriptions will necessarily be limited to phenomena

which seem relevant to the personality of the sample member.

Comparison and Analysis of the Data

Points of comparison and/or contrast between individuals and between
groups, necessarily emerged throughout the research process, and the
investigator was hesitant to delimit specific points of reference for
comparison prior to research. However, even though some bias may occur,
a general hypothesis and framework is impossible to avoid. Consequently,
in an attempt to remain as emergent as possible, the points of refer-
ence at which to begin the search for common traits, remained general
and open-ended.

Five broad aspects of personality were identified as starting
points around which phenomenological data would be organized and com-
nared. Mo committment to these specific five points was made, but ratrer
a willingness to expand, change and/or delete them completely, accom-

panied their use.
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Is was, however, in the best interests of time, data and a rea]i-‘
stic approach to the problem, that the following five broad aspects of
personality were isolated to serve as the preliminary framework within
which to organize morphogenic descriptions. [t should be noted here,
that though these points do not stem from one particular theory or
methodology in the personological tradition, they were selected to.pro-
vide genera] yet varied guidelines for exploration. All of the
selected points have appeared 1n research and literature on personal-
ity and would seem, individually, to be substantial and significant

aspects of individual personality.

troad Points of Reference in Personality

1) Modes of Thought -
i.e. - thinking styles - problem solving approaches - rental
capacities - ntuition, etc.

2)  dorld View -
i.e. - level of consciousress - perceptions - rental sets - self-

awareness - etc.

3)  Creativity -
i.e. - approach to creative process ~ role of ratioral, ron-rational
thought - motivation - play behaviour - traditicral sets, e’c.

4, Social Irteracticn 'Sehavicur, -

i.e. - lifestyle - professional 1nteractions - cersonal irterac-

tions, etc.
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5)  Social Consciousness -
i.e. - political - social awareness - relationship with authority
- alienation - deviation from social norms - expressed value com-
mtments, etc.
[t should be noted once more that these aspects of personality
are meant neither to be exclusive nor exhaustive. Factors which emerged
throughout the gathering of data influenced the retention or rejection
of these points and their use as a framework for comparison of com-

monality.

The framework outlined above was employed as a starting point for
comparative analysis within each sub-qroup., Thus each sample member
was first compared with other members 1n his/her respective sub-group.
From this analysis a list of cdmmonalities for the scientist group was
constructed, and oRe for the artist sub-group. FinaTTy, a synthesis of
shared commonalities was undertaken, and provided the delineation which
was a major pgrpose of this study.

The delineation of commonalities provided the fasis for the re-
examination of the assumpticns of the traditional Art-Science polari-

Zation which was the second malor purpose of *he study.

CACKGROLNG N METHUJOLOGICAL FRAMEACPY. AND APPROACH TO PERSQNCLOGY

[t would, perhaps, now be 1n order to provide the framewCrk, Lack-
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ground, and context within which the design and method of this study are
situated. Any study which addresses itself, as does this one, to the
careful, intentional study of human beings must inevitably confront the
highly subjective issue of viewpoint, theoretical stance or philosophy.
A1l methods of exploration in human perscnality rest squarely on the
explorer's definition of man. Thus, the explorer who exclusively em-
ploys strict psychometric tests and quantification, inevitably must be
committed to a theory which views human beings in measurable, gquanti-
fiable terms. Equally, the researcher engrossed in experimental studies
of innate aggression and territorial instincts in humans, must i1nevi-
tably find theoretical justification in Darwinism and evolutionary ex-
planations of man.

Any theoretical framework or stance is to some deqree subiective
and speculative, especially those which concern human beings and their
nature. To that degree, it will prove to be bd Qd on belief, faith,
or personal pnilosophy, and thus will prove vulnerable tg criticism
ard challerge. Certainly: a fanatic Christian, comritted to the Bib-
l1cal theory of the Creation, will differ radically from the Darwinian
in belief, and thus may give little credence to research or i*s results
based on a theoretical stance conflicting with his own,

[n reviewing theoretical positions witnin the field of sersoral-
ity, tnis investigator found variarce and disigyreerert as radica! as
ore might find between the Christian and tre Darwiniar. 2f addit oral
importance, 1t became imrediately clear that rethods for describing ard

2xplaining numan personality, and treir corresponding tneoretical frame-
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works were more closely and OUCiously related than research on innate
aggr®ssion is to Darwinism., One is unlikely, for example, to employ
Freudian psychoanalytic appréaches to describing personality if one
does not submit to the belief that man is controlled by unconscious,
sexual drives.

[t becomes obvious, then, that before decisions were made regard-
ing the approach and method of describing personality, (i.e., the pheno-
menological method) consideration was given to the baéic beliefs, as-
sumptions and theories concerning man within which one might work.

. The methods selected are highly likely to determine the results of any
research experience. "If the only tool you have is a hammer, it is
tempting to regard everytnhing as if it were a nail." (Maslow, 1969,
pg. x). ‘Thus, it is important for the reader to be informed of this

investigator's view of the "nail" so that he may more clearly under-
stand why a phenomenological "hammer" was selected.

As far as can be ascertained by this investigator, neither.psycho—
logy nor philosophy has yet arrived at an “a]1-duty,? "warrantied,"
or empirically verifiable definition for the pheq;ﬁigwon that 1s the

-

individual. For this reason, more than any other, the theoretical
framework within which this study operates, provides an. openr-ended,
holistic and dynamic definitior of the individual. The work of human-
istic psychologists such as Abraham Maslow (1969) and Gordon Allport
(1961), the growing emmjnence of pheromerological, existential and

jestalt tneories of personality seem to point towards and support a

view of man as an holistic, experiencing, conscious and growing in-
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dividual. (Misiak, 1970)

Maslow, Allport and Carl Rogers, although differing in minor
points, may be*grouped together theoretically in their belief that man
is a rational, pro-active, growth-motivated individual who can only be
known if studied holistically as an integrated totality. (Hjelle and
leigler, 1976) It is from this theoretical stance, and from these
assumptions, that man is regarded within this study.

The search for a method which would adequately serve to examine
the sample and at the same time remain consistent with this theoretical
framework yeilded the phenomenological met{;d. Theoretically, it
seemed the most consistent through its emphasis on a holistic approach,
in addition to its lack of bias. Though a great deal of research in
personality within the past few decades has relied on experimental
techniques, psychometrics and statistical analysis, much of it stems
from opposing theoretical positions which regard man quantitatively.
The qualitative nature of the phenomenological method, on the other
hand, lends itself well to the holistic view. In addition, much of
the modern research in personality stems from divisionist, or glemen-
talist theoretical stances, exploring only selected aspects of per-
sonality rather than the whole individual. The tendency towards group
rather than individual emphasis also predominates in psychomgtric and
statistical approaches. For these reasons, as well as those men-
tioned in the previous section on the phenomenological method, it would
seem the most consistent approach to employ within tnfs theoretical

framework.
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In selecting creative artists and scientists to examine from a
personological perspective, this study spans two broad areas of psycho-
logical literature; those of personality aAd creativity. Though a
prodigious amount of research has accumulated in both areas, there is
also a significant body of literature which focusses on the relation-
ship between them. As with research in the broader field of person-

ality, that focussing on personality and

tivity, has for the most
~part. relied on experiment&f‘}echniques u those mentioned above.
Numerous studies of creative personality ilized such psycho-
metric devides as Rorschach blots, (Roe, 19 , Thematic Apperception
Tests -(Roe, 1952-5¢$; and a variety of personality scales, inventories
and questionnaires. (M.M.P.I., 16PF, Eysynck scale, etc.). Very few
studies have utilized biographical data, as does this one, and even
fewer make use of an historical sample. However, P.E. Vernon (197Q),
in a comment on research in personality and creativity, states that
"it would be foolish to neglect entirely the.illuminating clues and
suggestions provided by historical and biographical studies." (P.E.
Vernon, 1970, pg. 312). He sites the biographical studies of person-
ality by Galton, (1870), Cox (1926) ard Havelock-Ellis (194€) as
pioneering studies of this kind.

R.B. Cattell (1959) is one of the few modern personality researchers

who has investigated outstanding creative individuals using biographi-

cal data. Though this research was un-used until a contemporary sample
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was explored for comparison (Cattel & Butcher, 1962), and though the
historical sample was viewed in terms of a modern psychometric instru-
ment (16PF Questionnaire), Cattell's results have relevance for this
‘study. In the first place, he found significant similarities in per-
sonality between his historical and contemporary sample (comprised of
scientists), This implies, at least, the feasibility of using bio-
graphical data. Moré importantly, in other studies, (Cattell-Drevdahl,
1958) using live samples, personality in stientists, creative writers
and ;rtists were found to be 5urpr1§ingly similar. The studies of

Roe (1952), Barron (1958), Mackinnon (1962), and others, using differ-
ent methods and different samp]exg(Oups varying from sclentists to
architects, suggest fairly similar results as those of Cattell. It

1s difficult to disagree, then, with P.E. Vernon when he states: JIt
would almost seem as 1f tne differences between Science, Art and
Literature are differences of particular skills and interests only,
and that the fundamental characteristic of the creative, sriginal
person is a type of personality.” (Verron, 1970, 9. 3.3)

Further support for the biographical aporoach to perscnality can.
be found in the work of Mas]od'(]950), Allport (19¢5), and even Sigmund
Freud (1916). It would seem then, that ever in tre face of modern
psychometric and statistical tecnnigues of perscrality assessment, that
there 1s, indeed, a tradition of sorts, within which tne biocaraprical
study of persorality is accertable and rewardirqg,

N



45,

SUMMARY
In this Chapter the Design for the Research was outlined, pro-
viding a description of the Sample, the Data, and a Rationale for the
approach to both. In addition, the Phenomenological Method was des-
cribed and the justification for its choice was offered. The mode of
analysis of the data was outlined and five points of reference for
comparison were stated. Finally, this Chapter described the theoreti-
cal framework within which this study operates and briefly reviewed
the literature relevant to a biographical study of creative person-

alities.



CHAPTER FOUR

THE SCIENTISTS

INTRODUCTION

Any process of inquiry or exploration which directs itself towards
human‘personality must confront the difficult and frustrating task of
maintaining a relatively strict focus on specific aspects of the indivi-
duals under study. In cases where the approQCh to personality is mor-
phogenic rather than nomothetic, as is the case in this study, the task
becomes more difficult. The rg:earcher inevitably becomes entangled
with ever more detalls and complexities which seem intrinsically woven
into the fabric of each single individual. Personality becomes entangled
with the individual's endeavour, and endeavour with history, history
with the development of knowledge and so on, until the individual can
rafe]y be perceived as sepqrate from all which surrounds him.

This task of maintaining.a single beam of focus on relevant aspects
of the individual becomes more difficult still in biographical rasearch,
with its historical and anecdotal nature. The vast amount of varied
data, viewed from the convenient and'111uminating position of hindsight,
constantly lures the researchér towards the fascinating though ;mprac—
tible road of dilletantism. In this study, where Science and Art both
come under the beam of tagdﬁnvestigator'§'foéﬁ%, the historical develop-
ment, the ggchnical angd gﬁéoretical issues, and the changing views of know-
ledge ‘tSe1; all Q;ovide additional and pertinent influences to tempt the

explorer. And although exploration of these aspects throw lignt gn the

46 sl
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central issue of personality, it is necessary to avoid the hazards of
becoming sidetracked. These hazards are unfortunately multiplied by

the nature of biographical data, especially that which qea1s with "great
men," for it more often focusses on the times in which individuals 1ived,
and the work they did, than on the individual's personality. Finally,

Tone cannot avoid the genuine curiosity and interest aroused by even a

>34

surface examination of such data,

$, any investigator might find
1t impossible to avoid histori @retical aspects of both Art
and Science. It will suffice to say that such a chain of inquiry, when
started, can never be truly exhéusted, finished or complete, and it is
in this spirit that data presented herein should be viewed.

The parameters of this study make it neither feasible nor advis-

to'retrace the historical, theoretical or technical developments in

- !’f‘or Science. It is the personality of an Einstein or a Picasso,
-‘.zther than the development of relativity or cubism, which provides the

- focus in this work.

At the same time, without reference to such issues in theoretical
physics and in painting, it is irpossible to even catch a glimmer of the
revolutionary natures of their creators, and in consequence to 1lluminate
basic elements of their personality, It therefore, puts the researcher
n tre dichotomous position of needigg to make references to issues
outside of the boundaries of the study, 1n order to elucidate those
within 1t. Such references can obviously be only of the briefest and
most simplistic type, since any meaningful explication of such issues
as quantum physics and Cubism should most certainly be left to the phy -

sicists, and the aestheticians.
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Thus, in cases where further elucidation of such technical points
is required, the reader has been provided with bibliographic sources
where a fuller treatment may be found.

This Chapter deals specifically with the members of the scientific
sample., It lnc]udes a single morphogenic description for each of the
five sciengisfs dealt with, as well as a concluding section synthesiz-
ing such common tendencies and similarities as are exhibited by them.

In view of what has been said above concerning the dif ficuities in
focussing on basic aspects, the descrip’ons are organized around the
five broad points of reference outlined in Chapter Three. Briefly these
are: (1) Modes of Thought (2) World View (3) Creativi&y (4) Social
Interaction and (5) Social Consciousness. In employing such an or-
ganizational structure, the difficulties of comparing "apples and

oranges" will be avoided. Thus, each épd1v1dua] will be described in
accord;nce to the same points Qf reference and commonalities, if they
exist, become obvious. ' o

It should be noted at this point that the following descriptions
cannot possibly provide more than an overview of the rich and diverse
data which has been compi]ed on these individuals. The limitations of
time, scope and location demanded that no complete or exhaustive bio-
graphical inquiry could be adequately undertaken in a study of this
kind, and so, references to sources outside this study, are listed in
the bibliography to provide direction to further and more detailed in-

formation. In addition, biographical data not specifically related to

the five broad points of referenge has been excluded (i.e. parentage,
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early schooling, etc.).

The intention of this Chapter is then, to present the basic des-
criptive data on the members of the scientific sample: Johannes Kepler,
Charles Darwin, Herman Von Helmholtz, Neils Bohr and Albert Einstein.

Brief chronologies for each sample member may be found in Appendix
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JOHANNES KEPLER: 1571-1630

s

Johannes Kepler is recognized by most authorities as the founder
of modern astronomy, (Koestler, 1960), and certainly, even without that
title, hi; experimental and theoretical work have left his place in
scientific history without dispute. Kepler's Laws, though less popular-
ized and Tess known than many scientific facts and theories, provided
 the basis for the discovery which was to mold the modern vision of the
universe -- Newton's law of universal gravitation. Sipce the purpose
here, is not to trace the development of such ideas, but rather to in-
vestigate the individual who held them, let it suffice to say that
Kepler's Laws and their revolutionary impact on astronomy, create his
place among the creative scientists in history, and thus his role in
this study.

Kepler's world view, or definition of reality, not only provided
the basis.and beginnings for his subsequent work, but runs through his
life and work with a force and consistency which make it a strong and
meaningful aspect of his personality. It provides a starting point in
his cwn work and in this way, an ideal point of departure for this in-
vestigation. Py

Kepler's view of the world and universe and thus, of reality,
centred around harmony. He embraced the Copernican view of the sun-
centred universe, a revolutionary concept acceptedyby few and dismissed
by-most acceptable astronomers of the late l6th century. His life was

spent trying to identify and prove the laws of planetary motion which
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he felt must govern such a harmdnioug universe. He saw the universe as
essentially unified by mathematical laws, proportions, and movement, and
the entire body of his work speaks of his belief that such harmony ts
explicable Yy man and provides his attempts to explain it,.

The "Mysterium Cosmographicum" -- published while he was twenty-

five (1596) -- is perhaps a prime example of his world view, and his
quest to clarify hamonious unjversal laws, even though the ideas
propounded in it are entirely false. It's full title provides an in-
dication of it's concern with the lofty ideal Kepler set himself in ex-
plaining a universe he believed was harmonious. It reads as follows:

"A Forerunner (Prodromus) to Cosmographical Treatises containing the
Cosmic Mysteries of the admirable proportions between the Heavenly Orbits
and the true and proper reasons for their Numbers, Magnitudes and Perio-
dic Motions." The "Mysterium" illustrates two points concerning Kepler's
world view, and thus is worth exqm1nin¢ rrfefly,‘as long as it is rerem-
bered that though the ideas in it lé; éventua]]y to, his Laws, and dir-
ected his work till his death, they were in themselves, essentially a
false inspiration.

The first factor of importance in ”Mxé}gfiy@f is Kepler's whole-
htarted and zealous support of Copernicus. It was "the first unequi-
vocal, public commit?ent by a professional astronomer, which appeared
in print,” (fifty years after Copernicus’ death), (Xoestler, 196U, ng.
50) and marks Kepler, even in his youth, as open to novel and even revo-
lutionary ideas. It illustrates even more clearly, however, tiirbb-

vious difference in world view between Fepler and his contemporaries,

«



His vision of the universe was neither the accepted nor the popular
one,

The other, and more direct indication of Kepler's view of the world
thesis of his thought at this time, and though his explanations would
change, his belief in the harmony of the universe would remain through-
out his life. The "principal proof" as he called it, argues that the
spherical orbits of the planets are separated from each' other by the
geometrical forms of the five perfect solids. Setting aside the fact
that such a notion is patently false, and perhaps even foolish, it must
be notdd that the whole of "Mysterium" is founded on tne belief that
"God could create only a perfect world, and since only five symmetrical
501ids exist, they are obviously meant to be p1acéd between the six
planetary orbits.” (Koestler, 1960, pg. 51) In fact, Kepler's view
of the harmonious and perfectly proportioned universe extended even to
the positioning of his "perfect solids" between the imaginary spheres
of planetary orbits.

Thus, for instance he (Kepler) writes,

The regular solids of the first order [i.e. those which
Tie outside the earth's orbit] have it in their nature
to stand upright, those of the second order to float.
For, 1f the latter are made to stand on one of their
sides, the former on one of their corners, then in both
cases, the eye shies away from the ugliness of such a

sight.
(Koestler, 1960, pg. S1)

Thus, the "Mysterium” set the focus and direction of ¥epler's work,
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first two laws, and into "Harmonice Mundi" (1618) where he arrives at

the Third Law. The pver-ridﬁng world view set forth and used as a point
of departure in all three works, is that of harmony and mathematical
perfection throughout the universe. For Kepler, such harmony was ir-
revocably bound to God, and all his work is a curious blend of mysti-

cism and empiricism. His religious beliefs provide then, another as-
»

pect which may illuminate the personality of the man. .
Kepler was a tremendously religious man. His wholehearted adoption

of the heliocentric Copernican view seems to have been for reasons

which were equal in their religiosity to their logic. For him, the

mystical and physical powers of the universe were centred in the sun:

The sun in the middle of the moving stars, himself at
rest and yet the source of motion, comes the image of
God the Father and Creator .... He distributes his

motive force through a medium which contains the mov-

ing bodies even as the Father creates through the Holy
Ghost. .

(Koestler, 1960, pg. 60)

For ¥epler, geometry provided the unifying truth between the mind
of God and man, so even his use of strict mathematics was in his own
eyes, a religious as well as empirical tool. His taste for the "beauty"

of geometry was aesthetic as well as mathematical,

Ahy waste words? Geometry existed before God, is co-
eternal with the mind o f Ged, is Sod himself (what
exists 1n God that is not®od himself?); geometry
provided God with a model for the Creation and was
implanted into Man, together with God's own likeness
-- and not merely conveyed to his mind through the
eyes.

.Koestler, 1960, pg. €0)
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A final and most striking, example of Kepler's religious and scien-
tific world view, both unified into his belief in harmony, is “Harmonice
Mundi" (1618). It is as Koestler calls it, "a mathematician's Song of
Songs 'to the chief harmonist of creation'." (Koestler, 1960, pg. 213)
It is Kepler's attempt to synthesize geometry, music, astrology, astro-
nomy, and epistemology in an all-embracing harmonious picture of the
universe. [t provides perhaps the best, and certainly the most fascin-
ating picture of a man whose vision of the universe is at once harmon-
ious, integrated and beautifully proporticned. It provides "archetypes
of uniyersal order" and harmonious ratios which Kepler sees echoed in
all of creation.

Kepler's methods for arriving at his laws, theories and conclusian,
combined hard, patient work,'with an almost bizarre imaginaticn as well
as with an acute and uncanny ability as a '"giant question-master."
(Koestler, 1960, pg. t6l) It seems that he singularly lacked a mind
which was affected or overly nfluenced by the acceptable modes of
thougnt, and he describes his own mind as "daring" (1601 - letter to
Maestlin) and as having "ample imagination” (1619 - letter to Bianchi).
His work, especially "Astronomia Nova" is an explicit indication of
how h& thought and dealt with problems, since he includes in it “the
r‘sons, subterfuges and lucky hazards which led me to my discoveries.”
‘Koestler, 1960, pg. 124) Koestler describes the style of this work
as ‘'uracademic, bubbly barogue ... personal, 1ntimate and often exas-
perating.” (1960, pg. 1<3) It is perhaps enough to say that the "Astro-

romia Nova" builds a picture of an-adventurous mind strugglirg with the
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empirical facts and rejecting traditional approaches which would not

fit them. He was forced, in order to discover the secrets of planetary
motion, to make revolutionary innovations in traditional thought.

These innovations and the subsequent arrival of the first two laws,

were by no means a straight forward, cumulative linear process. Rather,
he made ludicrous errors, struggled with mistaken ideas, back tracked,
disproved his own arguments and finally emerged from the labyrinth
having laid the cornerstone for a new astronomy, linked with physics as

it has never been before. In "Astronomia Nova" Kepler wrote:

Wwhy should I mince my words? The truth of Nature,
which [ had rejected and chased away, returned by
stealth through the back door, disguising itself

to be accepted. That is to say, | laid [the ori-
ginal equation] aside, and fell back on ellipses,
believing that this was quite a different hypothesis,
whereas the two, as | shall prove in the next chapter,

are one and the same -- | thought and searched, until
I went nearly mad, for a reason why a planet preferred
an elliptical orbit [to mine] -- ah, what a foolish

bird I have been!
(roestler, 1960, pg. 147)

Aside from tne enthusiasm and adaptability of his mind shown 1n
"Astronomia Nova, " his mind was extremely and continually rich in acti-
vity, yet focussed only on what interested him; he had a "peculiar kind
of memdry, which makes him promptly forget everything he is not interested
in, but which is quite wonderful in relating one idea to another.”
xoestler, 1300, pg. 37)

Reflecting on his work later, ¥epler recalled "The rcads Dj'which
men arrive at their insights into celestial matters seem to me almost

as worthy of wonder as those matters in themselves." (Koestler, 196U,
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pg. 59) He had a remarkable ability to ask questions and to clear

away the traditional or psychological roadblocks which obstruct thgi
approach or interpretation of reality. He was able to recognize un-
expected contexts, insights and to consider odd twists of thought which
others might have dismissed as bizarre. It seem?nalso. especially in

"Astronomia Nova," that he had a deep intuitive ”fZe]" for physical
forces, an holistic impression of configurations involved, as well as
deep mathematical intuition.

A1l of Kepler's work was motivated by his struggle tb fjnd truth;
to discover the gecrets of the harmonious universe. Such motivation
and his passionate commitment to it, allowed him to turn the beam of
his attention with intense focus on his work. In such a manner, he was
able to cast off traditional ideas when he discoverea they did not fit

the facts of Nature. [t was revolutionary in itself, that repler con-

cerned himself so much with observational facts. Astronomy up to this

-

point had been primarily metaphysical and repler stands out as a curious®

blend of the empirical and theoretical scientist. Had he given free ™

reign to his imagination, without tempering it with Fis mathematical

- .

obsession for truth, he might have been lost to quackery. Two‘&xérples :

will suffice to indicate the sometimes bizarre 1maqiraticn of themman:

vhooe
as well as his tendency to become obsessed with cutland:sh ideas.: 13

] "

-

v o, 4 .
convinced Frederick, the Cuke of Wurtemburg, to rave a model of gh§ "
universe, incorporat ng the five perfect solids, made in the sha

a drinking cup. This project, conceived in a grand style by Kep.

7
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which served to waste his time for six months, and to frustrate him in
later years, was never finished, since Kepler could find no silversmiths
who could build it to his specifitations: A brief description of Kepler's
plans for this cup will suffice to indicate the directiqn of his ima-
gination at this time. Various parts of the cup should be made by dif-
ferent silversmiths, and then fitted together, to make-:sure that the
secret of this "true and perfect model of the world" would not leak
out. Planets would be represented by prggious stones, and the cup would
serve seven kinds of beverayes, conducted by concealed pipes from each
planetary sphere to taps on its,rim. Kepler went on to make a paper
model of this oddity, but finally deserted the.project in frustration.
If Kepler appears, out of this incident as a sanewﬁat naive and
comical f®qure, the father of modern astronomy spending month; f1ddling
about with an unbuildable drinking cup, then one begins to 1ntuit the

- , n
essence of the "ag. His personality bears the sg#mp of youthful enthus-

?'ﬂ lasm, 1magination and 1nnocence, as well as of'dogged, commi tted de-
vy
-Le;%ﬁnation and struggle. Later 1n ms life, and still unfinished
at his death, kKepler began work on "Somnium," perhaps the first work
of science fiction in the modern sense. [t illustrates not only his
imaginative powers, but also, even late in his 11fe,.h1s love of new
1deas, his sense of fantasy, play and rumour and his lastina fascira-
tion with the Heavens. It ‘s abut a boy, who travels to the mcon,
and 1s in many ways cathartic in 1ts autobingrapnical illusions .

with fantastic flourish he creates a '"cosmic scenery of scientific

precision and rare, original beauty." (Xoestler, 1360, pg. 281)
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Kepler's relatiorship to people, both brofessiona]]y and person-
ally, presents a picture rich in Strife and tragédy. He was capable
of petty irritability when distracted, and he found even his marriages
distracting, approaching them from a cool, rational stance. Yet, at
the same time, we ;éé him loyal to old téachers (especially Maestlin)
to the point of hero-worship, devoid of jealousy or lasting resentment,
and very much alone, with little cdhgenia1'encouragement or support
from colleagues or friends. He was not a social man, and his passions
were directed towards work rather than family. He was happy to dis-.
© card scientific ideas if they proved wrong, yet stubborn about his
retigiods commitment even though he was heavily persecuted for it. He
could not compromise scientific or religicus truth, and thus was con-
sistently at odas with authority in both domains, and was accused by

most of "a passion for 1rrovation.” He refrained from active involve-

ment in social and political affairs, yet in science, was an active
advocator and defender of truth and crange. In defending the Copernican
concept he wrote in 1617,

I take 't as my duty and special task to defend it

before the world ... with all the powers of ny

brain; for [ have recognized it in my own mind as

true and in contemplating it I am filled with un-

beligvable delight at it's beauty.
(Bumgardt, 1951, pg. 12¢)

And though he ma de things drfficult for himself | re refused to go

along with all aspects of his Church, nc '+ what may be termed, even
’

by present - - s, as a liberal, humaristic view. ¥epler wrcte to

Maestlin in lols, <
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of
[ will not take part in the fury of the theologians.
I will not stand as a judge over my brethren; for *
whether they stand or fall, they are brethren of
mine in the Lord. As I am not a teacher of the
church, it will suit me better to pardon oth
think well of them, rather than accuse and
terpret them,

(Bumgardt,~1951, pq.

Thus, his fanatical passion for truth, his strong religiousity,
his almost obsessive search for the harmony in God's Universe, did not
contribute to any commitment to the conformity of the Church. He was
deeply religious, but not passively conformist to Church doctrine, and
~as deeply disturbed when he was excommunicated, but stubbornly refused
to re-cant,.

Kepler's proces§ of discovery combined an acute ability to syn-

«
thesize and relate, hard and patient trial and error, intuitive leaps
anrd dpenness and receptivity to new ideas and angles of approach. In
most of his work his a priori proofs were arrived at a posteriori, and
his mode of discovery or thought is’ perhaps best described by Koest]er:

"We saw nim (Kepler) plod, with infinite patience, along dreary
stretches of trial and error procedure, then suddenly become airborne
when a lucky guess or hazard presented him with an opportunity.” He
had the perception to see the opportunjty and the abi1lity to use it.

e was too sane to ignore reality, but too mad to value it." (Koest-

H)

ler, 1960, pa. cd)



CHARLES DARWIN: 1809-1882 i

Charles Darwin is best known for and usually associated with the
concept of evalution; and though he is not responsible for discovering
or inventing the idea, it is to Darwin that genet$cs and biology owe
the modern theory and elucidation of evolution by natural se]ection:

Far from inventing the notion, Darwin, rather, p1ai§d the role of master
synthesizer and provider of supporting observational data, and in so
doing brought evolutionary theory its present acceptance and respectab-
ility in the modern scien®#fic community.

Darwin's over-riding fascination with and belief in the laws of
nature provide the central theme in his work and illuminate the core of
his world view, or consciousness of reality. He believed there were
consistent, harmonious laws*governing all living things, and his life-
long research and theoretjcal work on evolution may be seen as an attempt
to uncover these laws. He approached Nature wjth an almost-religious
sense of awe, wonder and delight, combining with them, a determinatlgn
and empiricism which appear cgnsﬁ’stenﬂy throughout hnotebooks. He
was at once worshipful and curious, struck by the beauty and analytical

]

towards how it worked, an empiricist and a theorist.
-~

-2
In Darwin's view, God was replaced by the laws of Nature. He was,
: ]
while younger, a skeptic and later became an atheist, but nevertheless,
may be considered perscnally religious in his love and relationship to

Nature. For him, 1t was Nature's laws which imbued the world with

beauty and harmony and unity; and in such a view there is little need



for a God.

Darwin's love of Nature, as well as a deep and profound apprecia-
tion of beagty, is reflected continuously in his descriptive writings
and in the care and joy he took in collecting specimens. His approach
to Nature was never cold, <c¢linical or purely rational. One can senge
the emotion and passion in all his investigations, from those of the
minutest details of bﬁrnacles to those concerning the comprehensive
theory of evolution. One excerpt from the "Beagle Journal” (1839) will
illustra te his lack of pure clinical ob;ervation, as well as indicate
the extent to which his senses were fully alive to the natural

world.

[ have been wandering by myself in a Brazilian rain
forest; amongst the multitude it is hard to say what
set of objects is the most striking; the general
lTuxuriance of the vegetation bears the vigtory, the
elegance of the grasses, the novelty of parasitical
plants, the beauty of the flowers, the glossy sheen
of the foliage. All tends to this.end. A most
paradoxical mixture of sound ‘and silence pervades
the shady parts of the wood; the noise from insects
is so loud that in the evening it can be heard even
in a vessel anchored several hundred yards from the
shore; yet within the recesses of the forest, a
universal stillness seems to reign.

(Darwin, 1839, pg. 11)

The "Journal of Researches" from the Beagle, is full of passages

which relate the youthful wonder, enthusiasm and sensual pleasure in

Nature which Darwin maintained thrgughout his ]ige. Ho aspect of liv-
ing things was too small or too complex to ?’imu.]?te his interest and
demand his full attention. Aside from "Orfgin of Species", his major

work on evolution, he did research and published on coral reefs, geo-

.2‘"‘



logy, barnacles, and numerous varieties of plants and their breeding
habits. fight years were spent on barnacles alone, and indicate the
patience and single-minded focus on detail which he integrated with
his abflity to maintain diverse interests and examine a broad variety
of prob]ems:

Exploring Darwin's Journals and Notebooks, one sees him emerge
as a man with a holistic approach to reality, believing in a stable
har%onious natural order, in which there are no limits on the intel-
11gence or complexity of natural organisms, where the interaction of
.all living forces maintain evolution as eternally emergent. His 'Wel-
tanschaung' becomes 1ncééﬁ;3ngly apparent when his reverent, playful,
almost poetical approézh to Nature 1s ¢cnsidered, beside his pain-
staking documentation of observational data. In Darwin, there was
an interplay between abstract thought and practical activity, betweén
theory and detailed observation. The Tﬁeory of Evolution was essen-
tially a master synthesis, which could have been achieved only by
some one with Darwin's ability to alternate between these two modes
of thought.

To see more deeply into nature” he needed the percep-
tual, intuitive, direct cohtact with the material.
To understand what he had seen and to construct a
theory that would do it justice he had to re-examine
everything incessantly from the varied perspectives
of his diverse enterprises.

(Gruter, 1974, pg. 113)

Jarwin had the abili1ty to perceive anomolies, to ask guestions,

and in confronting conf]icting conceytual points, to synthesize them
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into a stable, coherent, integrated structure. He did not hesitate to
take therevolut#ORary ideas of Erasmus Darwin, Larmarck and Diderot,
the concept ;f natural selection from Lyell and Blythe, examples of
adaptation j& environment provided by his own and Paley's observa-
tions, and mold-them together into the theory of evolution by Z?tura1
selection. |

His modes of thinking and methods of discovery were contrary to
the legitimate and SEcepted methods of the empirical scientists of the
nineteenth century. Not only his results but his mode of arriviﬁg at
them, was revolutionary for his time. Gruber’states in "Darwin on
Mgp," that Darwin's method of working "would never have passed muster
in a methodological court of inquiry among (Darwin's) scientific con-
temporaries." (Gruber, 1974, pg. 1229 Rather than working from facts
to simple and then more general laws, or a]ong'the same route but in
the opposite direction, Darwin's notebooks indicéte an untidy sequence
of often unrelated topics and methods, tumbling over each other at
different rates and with varying degrees of importance. He was, at
almost all times, and at the same time, theorizing, observing casually
as well as in a structural mannér, experimenting, reading, questioning,
and revising ideas in many fields at once; botany, geoloay, entymology,
evolution, etc.

He focussed vast amounts of energy and time on his work, and’ even
though such a variety of ideas led to confusion, he was consistently

sorting it out, finding order within a framework which gave meaning to

facts which appeared to most, unrelated. In referring to his own thought

&
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processes, Darwin describes connective thinking, involving complex and
parallel streams of tMought as,exhausting, hard work, but notes how
easily he is able to 1o®wself‘in flights of imagery, disconnected
troughts, music and daydreams. (Darwin, 1958) His notebcoks are spon-
Lud&ms. ofte;/slap-dash. filled with odd juxtanositions of ideas or
observations, and indicate an ability and delight in intellectuel worx
an¢ play. His mind was constantly at work, and thus saturat>d a*d fer-
tile so that sudden insights could be linked and given context. tis
mind was welcoming and inguiring, his intuitive feel for natural forces
ar.d details put him in the position of being able to grasp the signi-
ficance of ideas, memories and new observations. Thus, while struggling
to find the final link in the Evolutionary Theory -- his mind wés ready
to grasp at the significance of Malthus' "Essay on the Pouulation,"”

and to assimilate its relevance for natural selection. He was, then,
both highly motivated and saturated and therefore able %o see the link,
and put it into place. It wés an act of insight to see it and synthesis
to use it,

In addition to the thinking methods, observational s¥Mls and
obvious love of Nature'éarwin exhibited, he also maintaired tgroughout
his life a yoathful innocence and playful sense of humour. In some
ways it seems odd to observe a revolutionary scientist who's thecretf -
ical writings are clear, concise and supported by observed fact, res-
pend to dature as follodg -- "It is nearly impossible to give an ade-
quate idea of the higher feelirgs whichﬁ'mf excited; wander, aston-
ishment and sublime devotion }111 and elevate the mind." (de Beer, 1602

~ =y
»
-
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pg. 40)
The passicr wa: rct transferred into win's relationships with
people, though the child-like innocence was, and some, the play-
fulness. Though his wife was deeply loved, his family was impo
and his friends were respected and affectionately admired, there is
little evidence to sﬁggest that he was 3pything but cool and fairly
unemotional in his dealings with people.A Before he marriyed he spent
considerable time computing the positive and negative advantages of
such a decision. It is a rational and yet humourous document, in which
he draws out the argument from both points of view, finally deciding
that marriage was the better of the choices. He lived a quiet life,
and remarked once that his illness was an advantage as it kept him
from social distractions. He was hesitant about publishing, disliked
controversy, and avoided argument as much as he could. He was well
aware of the revolutionary nature of his ideas on evolution and though
he disliked public debate, when he finally chose to publish, and the
‘understandable controversies arose, he was stubborn and determined to
hold his ground.
they may attack me to their heart's content.
[ am got case-hardened. As for the old fogies at
Cambridge, it really signifies nothing. I look
on their attacks as proof that my work is worth
the doing. It makes me resolve to buckle on my
armour.
(de Beer, 1963, pg. 153)

And in "Origin," he had attacked the traditional and accepted

views, fully aware of the consequent uproar which he knew must [and
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did) follow.

Do they really believe that at innumerable periods !
in the earth's history, certain elemental atoms have

been commanded suddenly to flash into living tissues?

Do they believe that at each supposed act of creation

one individual or many were produced? Were all the
infinitely numerous kinds of anifials and pTants

created as eggs or seeds or as full grown? ... and

in the case of mammals were they created bearing

the false marks of nourishment from the mother's

womb? Although naturalists very properly demand

a full explanation of every dif ficulty from those

who believe in the mutability of species, on their

own side they ignore the whole subject of the first

appearance of species in what they consider reverent

silence. .
(Darwin, 1884, pg. 423)

Such hard-headedness and skepticism in his position on traditional
religious views of Creation, were typical of Darwin. At the same time,
he was a gentle and "transparent” man on a personal level and had a dry
apd whimsical humour which found its way into his ®otebooks and letters
to friends. He drew those around him into his work, used his own
children to observe adaptatiors, personified his specimens, and was
occasionally mischievous. He playfully hid in one of Huxley's
classes one day to listen to him teach Darwinian theory.

He was liberal and humanistic in his social and political views,
was anti-slavery, a pacifist and violgnt]y opposed to cruelty of any
kind. He was non-active however, uninvolived and not terribly aware

4
of political or social problems, and so can not be considered in &%

any way to have been committed enough to any stated values to také’f
action for them, As a young man, Darwin was easily bored by

authority and though not overly rebellious, neither was he overly
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acquiesc‘nt.

g W

It is obvious however, from the nature of his work, and its attack

on the traditional views held by authority at the time, that he had

.

little interest in conforming and even less respect for the established
order of things. He had interest and respect only for the laws of
Nature.

He said of himself, in explanation for any success he had as a

scientist .

[ think that I have become a little more skillful"
in guessing right explanations and in devising
experimental tests; ... [ have no great guick-
ness of apprehension or wit which is so remark-
able in some, clever men, for example Huxley. I
am therefore a poor critic; a paper or book
therefore excites my admiration, and it is only
after considerable reflection that [ perceive the
weak points,

My memory is extensive, yet hazy; it suffices to
make me cautious by vaguely telling me that [ have
observed or read something opposed to the con-
clusion which I am drawing, or on the other hand,
in favour of it ... I think that I am superior
to the common run of man in noticing things
which easily escape attention, and in observing
them carefully. My industry has been nearly as
great as it could have been in the observation
and collection of facts. With the exception of
the Coral Reefs, I cannot remember a single

first formed hypothesis which had not after a
time to be given up or greatly modified. My
habits are methodical, and this has been of not

a little use for my particular line of work,
Lastly, | have had ample leisure from not having
to earn my bread. Even ill-health, though it

has annihilated several years of my life, has
saved me from the distractions of society and
amusement. Therefore, my success as a man of
science, whatever they may have amounted to has
been determined, as far as I can judge by complex
and diversified mental qualities and conditions.
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O0f these, the most important have been, the love
of Science, unbounded patience in long reflect-
ing over any subject, industry in observing and
collecting facts, and a fair share of invention
as well as common sense.
(Darwin, 1958, pg. 140-142)
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: HERMANN VON WELMHOLTZ: 1821-1894

Hermann von Helmholtz has been described as one of the most "ver-
satile" men in history of modern science. Though he fs not well-known
for one particular discovery or invention, he made first rate contri-
butions to diverse fields such as biology, mathematics, optics and
perception, medicine, electrodynamics and acoustics. He was a proli-
fic experimenter, theorist and writer, and was equally fluent in his
endeavours in theoretical physics as he was in ph}sio]ogy. He involved
himself in so much, in fact, that it is difficult to pin-point exactly
what contribution most signifies his standing in the history of science.
[t 3s pg:pégs simpler then, to turn to the testimony of Lord Kelvin,
to find Helmholtz's position within the broad realm of scientific
endeavour, He writes, "In the historical record of science, the
name Helmholtz stands unique in grandeur, as a master and leader in
mathematics, and in biology and in physi¢s." (Koenigsberger, 1960,
pg. 11)

An overyiew of Helmholtz's vast and diverse body of work quick .,
‘1luminates the dominant core of his world view -- the 1nterconnéx{€?-
ness of natural phenomena and the laws under which they functioned.

In addition to this integrated view, he was strongly empirical and
believed metaphysical speculation had no place in the sciences. Thus,
Helmholtz carried out countless experiments, and wrote prolifically

n areas which inter-related physiology and physics, mat;ematical

cptics and anatomy, physiological acoustics and aesthetics, as well

v



as thermodynamics and electricity. He thus emerges as a scientist
and a man with a broad and integrated concept of the world, search-
ing continually for an empirical basis for the general laws of
Nature. '

His love of science and of Nature was deep and profound, and not
limited to a merely cold, ahalytical view of phenomena. Rather, he
was highly sensitive to beauty and aesthetics and felt that Art and
Science maintained “profound internal relations." (Koenigsberger,
1906, pg. 172) His interest in such seemingly diverse endeavours
was not superficial, but deeply emotional, highly enthusiastic and
almost youthful in the immense delight he took in exploring and dis-
covering the natural world. His letters to friends ana family are
filled with enthusiastic and sensitive descriptions of his travels,
nature, art, people, and observations concerning science.

Even though he maintained such intense and varied enthusiasms,
Hemlholtz was a diligent and disciplined worker. He would direct
his total energies into every endeavour, and often worked himself to
the point of physical and mental exhaustion, so that one finds him
taking summer jourheys, mountaineering and walking to recoup his ener-
gies and rest his mind. In fact, he regarded such excursions to the
mountains as a kind of cure from his long, intense periods of exhaust-
ing work.

Helmholtz's methods of problem~-solving and modes of thought are

perhaps best described by himself, 1n the following passages:
g
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I have been able to solve a few problems in mathe-
matics and physics, including some which the great
mathematicians hag puzzled over in vain from Euler
onwards ... But any pride | might have in mg con-
clusions was perceptibly lessened by the fact that
I knew that the solution to these problems had al-
most always come to me as the gradual generaliza-
tion of favourable examples, by a series of fr-
tunate conjectures, after many errors. | am fair
40 compare myself with a wanderer on the mountains,
who, not knowing the path, climbs slowly and pain-
fully upwards, and often has to retrace his steps
becayse he can go no further -- then, whether by
taking thought or from lack, discovers a new path
that leads him on a little, till at length when he
reaches the summit, he finds to his shame that
there is a peyal way, by which he might have
ascended, had he only had the wits to find the
r1ght apProach to it.

¢ (Koenigsberger, 1906, pg. 180) -

o

‘I ‘.

A pioneer in science, or an artist, who has a re-
peated rud of happy accidents, is indubitably a
priviledged character, and §s recognized as a ‘
benefactar of mankind. Bu¥ who can gount or weigh
such lightning flashes of the mind? Who can trace-
‘out the secret threads by which our conceptions

are untied?....' L must confess, that the depart-
ments 1n-whjch gne -had not had to trust to lucky
accidents and inspirations have always had the
greatest attraction for me. Yet, as | have o ften
beep in the predicament-of shaving to wait on in-
spirgtion, [ have had some few experiences as to
when or how it came to me, which may perhaps be

of &pe.to others. Often enough it steals quietly
into one's thoughts and at first one does not appre- '
ctate its significance; it is only sometimes that
another fortuitous circumstance helps ong to recog-
nize when, and under what conditions it occurred

to one; otherwise it is there, one knows not
whence. In other cases 1t comes quite suddenly,
without effort, like a flash of thougnt. So far as
my experience gees, it never comes to a wearied
bratn, or at the writing table. [ myst first have
turned my problem over and over in all directions,
till [ can see its twists and windings in my minds
eye and run through 1t freely, without writing it
down; and 1t is never possible to get to this point
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"without a long period of preliminary work. And

then, when the consequent fatigue has been re-

coyered from, there must be an hour of perfect

bodily recuperation and physical comfort, before
kindly inspiration rewards one., It often comes

in the morning upon waking up ... [t came most
readily ... when I went out to climb the wooded

hills in sunny weather. The least trace of al-

cohol, however, is sufficient to banish it. Such
moments of fertile thought were truly gratifying,

but the obverse was less pleasant when the in-
spiration woutd not come. Then | might worry at ¢
my problem for weeks and months til]l [ felt like

a creature on the barren heath. ..
(Koenigsberger, 1906, pg. 209)

q
Helmholtz had highly developed observation skills and a genuine
sense of play and experiment. Noting something accidently often led
P
to further exploration as his observation of a chud storm forming led
him into his meteoro]og%cal investigations. He was constantly con-
structing models and contrapticns with simp]é and primitive materials,
playfully using everything from hig wife's serving spoons to kitchen
uten;ils. He enjoyed play-acting énd aften read plays aloud with
friends and family. He was deeply fond of music, played the piano
extremely well and even painted in watercolors. He delighted in sharing
hws enthusiasm for Nature with his family, and he was continually show-
ing his children mathematical experiments, natural phenomena and wrote
with the intensity of his enjoyment in art, music and Nature, to his
wife.
He seems t0 have been a generally cheerful and symp;g%etic mar ,

though strongly in Qeed‘of the emotional harmony, support and com-

panionsrip of a neajtny marriage. The death cf his first wife, com-
M !
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.!q_

p1ete1"incapacitated him for work, and he felt strong needs for personal

security. His strong Tove for art and science, his interests in
aesthetics, had never been eclipsed by even his profoundest affections,
but in the absence of a stable harmonious relationship, ne felt the
“danger of atrophy." He re-established his positive outlook by re-
marrying, and threw himself with renewed vigour back into his work.

His relationships with others are marked with a generpsity of
spirit and a calm equanimity that few, if any, ever saw distyrbed. *
His home was the scene of stimulating social interaction, but he '
rarely left it for sociality,' being too involved in his work. He
Was continuéus1y opgn to new ideas, lacked anry kind of professional
jea]oﬁsy. énd was generous in his praise and encouragement of others.
He was not, however, unaware of the early critics of his work, 6r
tne early cppasition to his stress on the empirical method, (which
was at that time not as established as it was later in his life).
His first treatise on thé Laé.pf Conservaglon of tnergy was glet with

y ¥ AR A

much Oppostion because he had been "thg first to set down a universal
law of experimental science, and to purify it and free i1t from vague
philosopnical and speculative reflections.” (Koenigsberger, 1906,
ng. 43) ‘ ‘ \

, N
He was aware of the novelty of nws views amd wrote,

In tne ear1y47§ars, nature pnhiloscphy was still
rampant among the students and the scientific
circles of the city (Konigsberqg) often took cudgels
agatnst my attitude. I never set myselt aggres-
sively ... but left the weight of the facts to
speak for itself

‘Koenigsberger, 1906, pg. 138)

LYUww,



He did not hesitate to question previously established and well
accepted views, and felt that science shoula rid itself of all but

empirically based hypothesis. He felt that,
W

it is unworthy of a would-be scientific thinker
to forget the hypothetica] origin of his proposi-
tions. The ameegance and vehemence with which
such masked hypothesis are defended are, as a
rule, the consequence of dissatisfaction whtch
their champion feels in the depths of his con-
sciousness about the validity of his conten-
tion,
(Koenigsbergero, 1906, pg. 284)
)

MQat likely related to this contempt for metaphysics and non-

empirical speculation, Helmholtz avoided extremes in both religious

ard political matters, and seems to have avoided active participation
-y

in either domain. Though his view of research and scientific en-

deavour might be viewed as religious in some senses. He describes the

world of the researcher in the following terms:

% The entire conceptual world of civilized humanity
‘scomes be fore them as a living gréwing whole, which
in comparison to the brief life of the {ndividual
appears to be eternal. Such a one regards him-
self, in his own small efforts towards the build-
ing up of science, as a minister in an eternally
righteous cause, with which he is linked by the
closest bands of love ... Thus, even to himself,
his work is consecrated.
(Koenigsberger, 1906, pg. 309)

An overview of Helmholtz's creative and intellectual grasp on
scié%ce is provided by his friend and biographer, Koenigsberger. Helm-

holtz displayed, he wrote, !



an illumination in his view of scientific prob-

lems, and elevation of philosophical conception, N

... a purposeful attitude in regard to the riddlgs
and mysteries of nature, a grasp of all the re-
sources of "thought and feeling available for the
investigation of the whole field of human know-
ledge, such as are seldom met in the history of
the sciences .

(Koenigsberger, 1906, pg. 208)

75.
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NiELS BOHR: 1885-1962

Niels Bohr was a theoretical physicist. Though perhaps lesser

known than Einstein, he was in many ways a greater revolutionary. Bohr

.

was an integrative theorist, continually molding toqgether different

points of view to create theory more osely linked to experience, and

“his greatest contribution was e application of the quantum postulate
to atomic theory. His work iN this area was a stron.reak from
classical physics, and most of oyr present concepts of atomic theory
and nucleayg ics &ay be traced Pack to the work of Neils Bohr.
Perhaps the most o?er;ridingﬁglgment in Bohr's view of the world,
. L ¢ oL o
or of reality, was that of unity. He-vas deeplty holistic, believing
- ' .
that there can be ng distinction between the detail and‘%he'whole.
"You cannot treat the large scale and the details dgparately -- bolqh
®
are equally important to the whole." (Rozental, 1968, pg. 175) His.
friend and colleague, Kalckar, described Bohr's world view -- or con- -
sciousness of reality as follows -- "
it was a way of viewing, or of approaching
phenomena. Bohr possessed the eye of the initiated
for the inward connections of nature. He saw
unity where others saw merely a chaos of facts ..
He conceived the Uniwerse as unambiguous in the
sense that no detail could be changed without

spotling the whole balance of logical coher-
ence,

. (1968,pg. 233)
Bohr viewed human knowledge as unified, and viewed the sciences

La .. . .
themselves as connected opportumities for examining the harmmonies in

-
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7 Nature and of tracing the unity of knowledge. His view of science as

a heuristic tool, integrated and un-isglated from the rest of human en-

~ deavour is summed up by pis feelings towards mathematics.

Mathematics is therefore, not &0 be regarded as a
special branch of knowledge'bdsed on the accumula-
tion of experience, but rathe® a%s a refinement of
general language, supplementing it with appropriate
tools to represent relations for which ordinary
verbal expression is imprecise or top cumbersome.
. (Bohr, 1963, pg. 9)

He maintained a sin@he, unifying, basic view, which,

leading him to barrendRchehnatizing, su with a €ra
i

in which to learn. "Indeed, just the ity of finding room for

the most varied human experiences wi me®rk of the complemen-
. :

tary deagription showed him the way to
exis't"‘ (Kalckar, 1968, pg. 235)

His revolutionary advances towards quantum physics were in part

in ®alance and harmmony in

due to his broad view of logical unity and his beh"a the necessity
of harmonious Nature. He was free of the mental res¥rictions of classi-

cal physics because he saw that they did nofpaccount unambiguously for

experience. '
% £
Bohr was completely unaffecfed by the current philo-
sophical systems, because he saw clearly that the
fundamental issue was the unambiguous communication
of experience -- a problem whi¢h there is as little
hope to splvé by forcing such an account of experi-
ence, irrespectively o8 the conditions under which
it is obtained, into the straight jacket of some
preconceived logfeal frame, as by appealing to some
form of mystici#oﬁ irrational perception whose
subjective character would make it unfit for com-
munication.

(Rosenfeld, 1968, pg. 116)
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Bohr had the vision to perceive anomalies and inadequacies in the

-

structure of classical meéhanics, and because he faced the problem with
"a mind so singu1?r1y free of prejudice," he succeeded in solving it “
with his princip{e of complementarity.

Bohr's unified world view provided the basis for his interest and
fascina?ion for all aspects of life, and he‘gad an ardent curiosity, a
deep love of Nature, and a boyish, often innocent ability to become in-
tensely involved in everything Me saw as'important. He was highly en-
thusiastic, vigorously involved in everything he did, pnq displayed a:

i

remarKable ability to relate and integrate the sma]]eﬁ%-éveryday thingé
to quader“iiboretica] conjectures of "finding prob]em’[in everyday
things ... observations would start off trains of thougﬁtoregarding
causes ..." (Rosental, 1968, pg. 22) His mode of thought, and ap-
proach to problem-solving sggmus to have hinged on his holistic se

.
His work in theosetical physics is a masterful integration of Ruther-
ford's atomic model, Planck's quantum and Balmer's hathematica] for-
mulas, a conceptual synthesis which seems to rest at the core of his
thirking processes. It is seen later in his theory of comp]ementarity.‘:
and in hié}]ife-]ong tenéency to seek harmony and unity in Nature and

life. There was . the desire for harmony without sacrificing
either the claigs of logic or those of experience. While most people
tend to notice the differences between similar things, it was natural
for him to see what was common to apparently dif ferent ones." (K]ein:P
1968,pg. 74-75) .

Bohr worked largely by combining his critical and logical faculties,
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"his sense for seizing on the fundamental features or consequences of
a theory, and comparing them with assumptions or experiences upon
which the theory is based,” (Rozental, 1968, pg. 35), wizh\a gepp in-

# tuitive grasp of phenomena. Werner Heisenberg describes this intui-

e tion; . _ \
a :

Bohr's insight into the structure of his theory
was not the result of mathematical analysis of
the basic assumptions, but rather of an intense
;lébtcuﬂ‘?ipn with the actual phenomenon, such that
“ait was possible for him to sense the relation-
¢ ships intuitively rather than derive them for-
mally, :
(1968, pg. 96) . s

-~

*

His intuition and analogous methods wel sharply honed and always
active, and he was able to achieve qualitative and semi-quantitative

results without detailed calculations. .

He worked through discussion and argument, using conversation as
a dialectical tool for developing his ideas, revising, clarifying and
resaolving contradictions. He constantiy sousnt deeper meanings and

.mplications and was rarely satisfied with the products of his labours,

always desiking to go further, degper into the issue, to uncover purer

unity.

[t.,was.this urge of Bohr's to look for the deeper
logical aspects af the problems presented by the
analysis of physical phenomena, as much as his
uncanny intuition for their essential features
and his supreme ability to trace at one glance
their wider implications, that gave him a unigue
position among physicists. .
(Rosenfeld, 1968, pg. 118)
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Bohr was totally caught up in his thirst for knowledge, he con-
stantly revised his work, and was always delighted and anxious "to hear
the ideas of others. He was unafraid of error, and maintained through-
out”his life an open-mind. He once related to one of his students that
he had to approach every new question from a starting point of total
ignorance. He a'prdisgd contributions to physical research frog the

stance of "What have wr Jgarned,” and even in his own domain of phy-
P

sics, "the vital RW for him was not, after all, the concrete prob-
F IR 4 v
lemsvand their solutiony" alckar, 1968, pg. 223) but rather the pro-

4

cess of continually ach¥eving a greater understanding of Nature it-
o

self. '?JZL
Kalckar, a young student and colleague of Bohr's describes his
‘ kad
curiosity,

Bohr's desire to learn was not, however, restricted
. to the field of natural sciences but embraced human

development in all §domains of knowledge. His cur-

iosity could be ardused by a technical invention as

well as by a new hypothesis as to the authorship of

» Shakespeare's plays.
' (1968, pg. 232)

Indeed, he was challenged equally by theorizing on the phenomenon of
gunmen and gunfights in movies, as on physics. He was often distracted,
his imagination being swiftly caught by new challenges, and the en-
thusiasm and tne intense single-mindedness with which he attacked
problems often led to divergence from a main goal, dn]y to return to

it later.

Bohr was nct only highly curious, but highly playful as well. He

4
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delighted in working with his hands, building small models for experi-
ments, and constructions to illustrate some idea or another to his
children or colleagues. He loved Nature and spent a great deal of
time outdooii¥ walking, hiking. and sailing, and seems to have invested
as much energy and focus into such activity as he did in physics. He
enjoyed youthful pastimes, and often threw stones at objects to teét
hi§ﬁaim and distance. Heisenberg (1968) describes such times with Bohr
spent walking, and engaging in stone throwing contests. '"Bohr told me,"
he said, "that he and Kramers' had once found a mine left over from the
war, and they tried to see which one of them could hit the detonator.
After several vain attempts,.they.realized that they would never be
able to enjoy the victory if they had hit it, for the explosion of the
mind would have killed them both." (Pg. 96) | Many such instances of
Bohr's boyish delight in throwing stones are told, and his gunman
theory developed after seeing western films, and practiced with h¥s
students using toy guns, also testifies to his enthusiasm for games
and play, and his ability to integrate them into hfs broad interests.
He loved conyersation and needed verbal expression badly to work
out his thoughts. In fact, his favorite method of working was thinking

aloud --

To have some one with whom %e could feel free to
think aloud, on whom he could literally try out the
formulation of his ideas, test its adequacy to
fulfill the all important function of communica-
tion. From time to time, he would dictate, a few
sentences embodying the progress of the argument;
these were rather meant to help the partner, for
his own remarkable memory made such records super-
fluous to him. In fact, he would hardly ever look
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v

at these gptes, but would rather redraft the J-’
sentences afresh, again and again with inexhaus-
tiable patience, slowly approaching the carefully
balanced form he would at long last deem fit for
publtication.
(Rosenfeld, 1968, pg. 119)

In such discussions, he was direct, vigovrous, and expressed him-
self with “drastic imagery and strong expressions," while his writings
and even his public lectures, he was often difficult to follow, involved

and indirect. He was essentially a verbal person, writing very 4ittle
. oy

work with his own hand, usually dictating for some one else to write.
Apart from a few letters and short notes, there are no manuscripts ex-
tant in his own writing. He did however, as much as " disliked writ-
ing, need to visuglize and make concrete ideas in discussion,'
would never find Bohr too far from a blackboard, < )

In addition to his verbal expressive needs, and those demanding
the sounding board of others in discussion, Bohr needed to share his
enthusiasm, joy and intense involvement in his subject with others.

He needed complete harmony in order to work, and used argument, rather
than authority or power, to elicit support and enthusiasm for his
ideas in those around him. He emerges as deeply emotionally involved
in his work, and as a man who wished everyone around him to share his
enthusiasm.

His friend and co%league, Leon Rosenfeld (1968) writes,

thus Bohr's creative work “mposed on him not
only the utmost concertration, Dut a peculiar emo-
tional strain; for him the exploration of nature

was never dissociated from 't's human implications,
insight into it's laws was wrot complete without an.



adequate formulation and communication, and the ad-
venture of discovery was a communion of the human
mind with Nature which he experienced with dramatic
intensity.

. 50 intensely did he feel the excitement of the
quest and the joy of the achievement that he wanted
everyone around him to share it with him. Even
after many years he would remember every detail

\ of the argument's progress and he would repeatedly
tell the story with the same freshness and anima-
tion.

(pg. 117)

Bohr's excitement and natural tendency to share it, finds its way
into most of his human relationships, personal and professional. His
students recall him as an excellent and dynamic teacher, kind, con-
cerned, intensely involved, but always ready to learn and to be en-
couraging. Frisch recalls a first impression of the relaxed, jovial
and somewhat unconventional atmosphere at Bohr's Institute in Copen-
hagen;

From one of the early colloguia the scene of a dis-
cussion between Bohr and Landau is imprinted on my
mind ... Bohr bending over Landau in earnest ar-
gument while Lqndau gesticulated at him, lying flat
on his back on the lecture bench, (neither seemed

aware of the unconventional procedure).
’ (Frisch, 1968, pg. 138)

®

The atmosphere at his home and summer house is remembered by al-
most all who went there as relaxed, comfortable and always stimu-
“lating, where one might find Bohr playing games, telling jokes, ex-
panding his theories on modern painting, discussing physics, or out
in the yard pulling up weeds with the focussed energy he applied to

everything.

.
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Bohr had a great ability to question and doubt which aside from
its obvious contribGtions to his work in theoretical physics, infly-
enced as well his attitude towards authority, in general. He re-
mained "aloof from any manifestatian of religion, orthoﬁbky or mysti-
cism," though he was not uninterested in them as phenomena to investi-
gate for their social and psychological roots. He was, in fact, quite
fond of telling storfes about Eastern teachers (especially LI?TtSe

\
and Buddha) and-used to relate how they understood the futility of

asking for an answer to t%e question of the meaning of existence. "They
understood," he said, “that any use of the word 'meaning' implies a
gomparison, and with"pat £an we compare the whole of existence?"
« (Rozental, 1968, pg.:238)
He did not, however, remain aloof from social 4ssues, though he
did not 1nvolvq himself in & highly active way. He was deeply con-
cerned, and cont1nua11y 1nterested in furthering understanding in
humanistic matters, as well as in those of science. During the Second
World War, he argued for openness concerning nuclear weapons, hoping
to convince both Roosevelt and Churchill of the incredible dangers in-
volved in continued secrecy. He was also highly optimistic and hope -
ful about the beneficial patentials which nuclear power offered man-
kind, yet in his open letter to the uUnited Nations, (June 9th, 1950),
he does not appear naively optimistic, but well aware of the problems
{"Iac1ng man in"meeting tne challenge of Sbsh power as science had given

>,

P‘” he. wor]d .
“ .

‘He was hignly humanistic, sensitive, and soctally consecious, striv-
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ing Yor greater understanding and cp-operation bélcign scientists.and
their nations. The Institute l£ Copenhagen, not only was the maeting
and working place for }nternational groups of scientisty, but Bphr him-
self, duriﬁg the Second World wer. helped many to escape Nazi Germany
and re-locate elsewhere.

Bohr's versatility, and the diversity of his interest ranged not
only from physics to world politics, but also embraced literature, art,
history and sailing. He had a special love for old Icelandic sagas and
Scandanavian tales, and read them aloud with a lyrical and poetiga] .
sensitivity which is also expressed in his love and enthusiasm for
Nature. He was by no means an jynsular man, having friends among pain-

lers, writers, politiciang and scientists. He was extremely fond of
[ 4

modern art and finding 1n its ambiguity, forms of meaning and thought,
he approached it with enthusiasm and joy. It was to him, another
challenge to be investigated, another complementary phenomenon which

composed Hi&!ﬂﬁfied world.

What made his personality so extraordinary was
organic unity and dedicated steadiness. His life
was not, as is so often with great men, shaped by
one or several crises. It was a continuous suc-
cession of daily crises: hard struggle moxed him
~ through every step. In big or small matters_

alike, whether they concerned physics, politics,
philosophy, verbal or written expression, he al-
ways suffered the agony of the struggle for perfec-
tion,

v (Courant, 1968, pg. 304)

g



g6.

ALBERT EINSTEIN: 1879-1955 : .

(

i * N .
AVbert Einstein, the physicist whose General Theory of Relativity
has @ntributed perbaps more than any other single factor to our mode rn
conception of the univegse, is perhaps better known for his creative

- -
genius than any other scientist of the twentieth century. It is some

v
measure of his genius that fe was so popularly known and esteemdd, even
'thou§h the theory he developed is difficult for most and impossible fo#

some to comprehend. He repfesents a revolutionary break from Newtonian
mechanics and planted seeds which were to change thgﬂentire science of
physics, even to a point that he himself could not acceptl At the same
time, he represents for many, the archetype of the absent-minded, un-
conventioral scientific genius, who, though brilliant ir the abstract

world, Ys somewnat naive and awkward in the daylight wprld of pragt1t$i

]

Einstein placed nis 50d at the corq(of nis wortd view. He was nct

Tiving.

a religious man 1n tne sense of practicing in organized relig ons, and
Mms sod s like Spinoza's -- revealing himself in the harmory cf all
wrich ex1sts, but unconcerned with fate ard acticn amonqg men, [in-
stein's God, "appears as the physical world itsélf, witn 345 "nfinitel,
—~arvelous structure operating at atcmic level with tre teaufy of a
graftswan's wristwatcn ard at a stellar level with the majesty of a
massive Cyc?otror:“ \Cla:\, 1971, pg. 19) His view of Nature, tre

[}

universe, and God, were tnus 1ntegrated, and were represerted by g

belred tnoan orderly, narmonious system cbeyirng gereral rules wrelr
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AY

he spent his mature 1ife trying to uncover. This world z}pw. based as
" . ho%

it was on order and harmony at all levels of action, dete d two
aspecteof his '‘approach to sEience which were the ieys to, his iwgrk Z
"the search for. a unity behind disparate ' phenomena and the accep-

’

fance of a reality apart from direct visible truth." a(Clank; 1971, pg.
14

52)
In order to understand the true measure of the revoluticnary
nature ' of Einstein's thought, as well.as the holistic, unified nature

.
of *his theory, one must attempt to comprehend both as new patterns of

’ -

viewing nature, rather than as simple discovery of some facet of

¥ Y -
Nature.  J.J. Thompson, in speaking of Relativity said, "It is not ‘Q
the discovery of an 1slénd. but of a whole continent of new scienti-

fic ideas,” and the Times in London stated, after empirical evidence
-, .

for the theory had been found, that

the scientific conception of the fabric of the |
Jniverse must be changed. It is confidently
believed by the experts that enocugh has been
done to overthrow the certainty of ages, and to
reguire a new philosophy of the universe, a phi-
Tosophy that will sweep away nearly all that has
hitherto been accepted as the axiomatic basis of
pnysical thought. )

(Clark, 1971, pg. 227)

s

Eirstein's tacit belief in the unity and hammony of pnysical laws,
as well as nis befief that they could be discovered "by those who had
the ccurage and the i1magination and tne persistence to go o sdarching
for tnem" (C]prk, 1971, pg. 19), Qetennined, to a large exreﬂ{j

hi1s modes

3t tnhought ard approaches to problem-solving. He was capable of deep
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insight, perceived angmalies, distrusted absolutes and thus was not hin-
dered by traditigns or authority in his fiéld. He was unconcerned with

details, and worked largely in {isolation, not needing stimulus or en-

. ¢ L)
- Gouragement from co]Jeagdei, and thus, his work illumjnates a broad

[N

scientific problems. His holism, or gntegrated annroach

» 4

besp-stated by Einstein himself --

“l want to know how God created this world. I am not interested

view of specifi

to phenomgna

in this or that phenomenon, in the spectrum of this or that elemert,
4

I want to know his thoughts, the rest is details.” (Clark, 1971,'pé.
J€-19) He strove for f thecry which would embrdce the entire realm of
pn;sigal Dheﬁomena, ... "A theory {s_tre more impressive the greater
the simplicity of 1ts premises is, the mor§ different kinds of things

1t relates ard the more exterded is its area of applicabilit,.” (Clark,

715 trecory, and tre metheds of trougrt which contrituted to 1ts

tevelcprert, nct only demanded the ability to perceive anomalies in

/
previius trcught, but also dermanced “an intuitive discernment ¢f essen-

r ‘ .
C) finstein rad higrly develcped cbser-

(@A)

trals . Clark, 1371, rqg.
«atiomal sklls, aralytrcal skills, ard agreed trat ‘"vevf*cv, ragira-
N
t1cn and tre artuitlve approach played a major and sericus rcie in kis
wOrk.  Fespording o a3 comrment from Plescn, ris doctor ard ‘rierd, wre
rad speeulated about tre role of imagiration 10 scientific woerk, Fin:
L 3
steir renired, "there ray be sorething ir what /Cu say. When | exarire
“.s5elf and ™y metrods of thought, [ come to tne conclusion that tre

i 4 .
YU Lf tar tasy mas teant tcre Lo e tran m, taient for atsorbry Lcoi-
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tive knowledge." (Clark, 1971, pg. 81) Cértaihly} Einsféin;é lectures

are filled with eiamples. images and }mgginétive illustrations of rela-
tivity. Much of 1} ma; be a resanse fg setting uﬁyimSginatjvelsjtqa-
tions for himself then applying himseM to the theoretical actions of

the phenomena involved.- Qﬂ\Eingfein‘s mind, men-Qere'put in boxes

out in space, light was.segt through stationary a;d moving elevators,
and such imaginary settings prpvidgd him with fh‘ stimulus and the

| framework within which to wogk out prbblems of time, space, and gii;/“\\
vity. - ' . '

His focus and powers of concentration were immense, and his mind
was constantly immérsed in probléﬁﬁ of physics. " He exp]afned his music
as an exteﬁsion of nis thinking préhess, allowing his subconscious to
solve DartiCu]pr]y.tricky problems. "He was known to pause in the mid-
dle of dinrer, push back the plates and- scribble eaquations dn the table-
cinth., Ciark, pg. 175) HKis memory was ateccious concerning anvthing
but physics -- and numerous stories_s&rrcund his absent-mindedness, un-
cbnventionaIVSéhéviOur, impracticality ard naivety in day to day living,
[t seems that he was by far most coﬁpetent in the abstract universe.he
nad created for rirself, and simply refused to corcern hirseif uith
tnirgs trat did not matter to rim. He could isolate himself from the
surrounding trivia of existence with ease, and had Hitt?e patience with
formality, protocol of any kind, or even with the djsyractions af per-

y

.. , ' - Y
sonal life. Bertrand Russel wrote cf#nim, ''Personal matters never

OCCﬁfied mcre than odd nooks and cranriles in rkis thoughts." (Clark,
127N pg. 31, -

v
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He -had no ehngy to invest in édmpli‘ations of Ja human kihd he
- felt "an ﬁntuit1ve sympathy with human beings in the mass, but when 1t
came to indivhyals ~- and he included himself -- he found little time
» .or sympathy of understand1ng to spare " (Clark, 1971, pg. 31) Hisd '
f1rst marriage ended in dISaster. but relief for Einstein, and his se-
! coqd provided him with peace and order of a maternal ty;:, but with no
emotional or intellectual partnership. He needed someone to take ca?e
. of Him, to relieve him of thé respoﬁsibi]ity'ofiadministrating his per-
sonal needs, but wanted no d1stract1ons from his work. and his close
fr1end Max Born explains that he was togally detached from his environ-

AN

ment and the human be1ﬂ§s included in it. CPﬁrk, 1971, pg. 532)

humour

He was playful, boyish and maintained a.whimsical, quixo

and sense of the ridiculous all his life. His humour was often in

verent ghd delighted his students, with its mischeivious fnsights and

”

occasional attacks on authority. .Einstein had little respact for author-

-

v 1ty of any kind, was highly independent of it and deliberately trod his

patn outside of the group, as a loner, and often as

tablishment, In remembering his first tdste of re]igious skepticis
.writes -- ’

"Suspicion against every kind of authority grew out of this ex-
perierce, a skeptical attitude towards the convictions which were alive
L in any specific social énvironment -- an attitude which has never again
left me, ..." {Schilpp, 4949, pg. 3) His basically.digsenting spiri;
was an advantade to his scientific work, which revolutionized physics,

but caused a great deal of difficulty foy him wren he blundered, ard

) |
t >
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it was indegd a series of blungders, into the social'ald political
realm,* B . : V4 .

“finstein,was'a humaﬁist. deep1y 1nt¢rnationa], and a pacifist
<t.>y n?ture. ~He was, at tﬁe same ti.m;'.-'pol.itical1y paive and bo)ishly
’ t;ésting in *his beyief;tﬁat polit?ca} prog}ems could be reduced to‘the

same simple forms that were” possible ﬁrsciqafe.~1his is not ¢he

¢ L]

place toflf;¢e é%ther hi's politicization, 6ruhd§ contradgictory emo-
tiona]lrésponseé to the'wqr1d as hg watched it eme:;e during the first
and second World Wars, I£ is, however, significant that his lucidity
of mind and intuitiqgn, his cool, unemotional yi; deep cbmmittmedt. and
his holistic, integrative and harmonious\;pproach when dealing with
science, seem to have deserted him compldtely when he involved himself
in thea human realm of political and social action. His intentions
were pure and unblemished, but his actions were markedl;ith a stumbling
naivete and emot}onal blindness which typify a man out of his depth.
So, though he involved himself in both pacifist and Zionist activities,
he cannot be seen as politically conscious, but rather as a man with
deeply huménistic beliefs, without the competencies or aptitudes to aét‘
clearly and consistently upon them. In cht, it was perhaps, the very
qualities which ﬁade him a genius in physics, his abstractioﬁ, his
intuitive insight into laws and harmonies of Nature, his total f5cus /
upon scientifi; problems, which.prevented him from implementing his
good intentions in the social realm. He had neither the time to com-
mit, nor the experience in the human realm, which would have been

A

necessary.



vities into his broad intuitive

< o
\ .

So, though HP was holistic in his dee;>understand1ng for Nature,

he appeared unable to integrate human.

Qitical or personal acti-

N2 @mprehension. He said

of himself -- "I'm not mych ot a family man.

I want my peace." (Clark, 1971 (
. N 1 >A ]'

%
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. \X.
OVERVIEW OF COMMONALITIES AMONG THE SCIENTIST SAMALE

-

Up to this point, in this Chapter.\each of the five scientists has
+ been approacped as a separate, holistic Jdndividual. It remains for this
section to now approach them as a group, drawing attention to common

e -
elements which may appear to occur consistently between members of this

group. It should be stressed here, as it was earlier dy, that

such comparison as is about to follow, js not an attempt are
sameness or common jdentity among the scientist members, but is merely
a quest for s}milarities and commonalities which exist among this group
of separate, distinct and unique individuals. The_samp]e members are
different men, in different fields of endeavour and for the most part,
'represent different historical periods. The only highly obvious com-
monality they spare on the surface is their nighly creative involve-
ment in some aspect of science. ‘,ﬂhis section attempts to illuminate
less sobvious commonalities, and to present them in a manner whereby
they may later be used to make comparisons with the artistic sample.

Johannes Kepler, Charles Darwin, Albert finstein, Neils Bohr and

" Hermann von Helmholfz, between them represent contributions in the
fields of astronomy, biology, geology, physics, mathematics, physiology,
chemistry, and optics. Though they do not represent the major contri-
butions in all lhese fields, their diverse interests and involvements
in science, provide, at least, a fairly comprenensive and represen-
tative sample from scientific history. Even within the variety of

-

their endeavourse”1ives and periods of history, one may find common
/
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., elements which might be viewed as characteristic of the group.

The fifgt area in which one may find strong similarities b;tween
theée men, is that of: wortd view, or consciousness of reality. Each of
. them maintaingd a holistic, harmon1ous~view of Nature. In Kepler, it
is difected towards the entire universe, as it is in Einstein and Bohr.
Darwin and Helmholtz, maintain the same view, but concentrate it more
directly on the pﬁysica1 world of Nature. At the same time, basic to
this holistic view, is the streng tendency towdrds integration ;nd
synergy of éxperiencg and thPught. They are relaters and synthesizers,
all able to see the inter-relationships and connections between appar-
ently different aspects of the world. This is pronounced especially
in Kepler's "Harmonice Mundi," Helmholtz's work on science and aesthet-

'
i¢s, Bohr's "complementarity," Einstein's synthesis of wave and par-

ticle 1ight’theory and Darwin's synthesis of numerous thercetical
stances with observational facts to arrive at his theory of evolution.
These are But the obvious examples of the Bntegrative viewpoints and
abilities oY these men, and in‘}act, all o? their major contributions
to scientific history may be séen as evidence of their integrative
perspective and their skill as synthesizers.

A1l of these scientists were unreceptive to the traditional views
which surrounded them. They were inquiry-oriented, and had few mentaf
sets regarding their work areas which hindered them from posing gues-
tions, but rather, were all revoluticnary in their guestions, and seem
to havas avoided the mental and perceptual limitations of their con-

temporaries., A1l of them except for Kepler maintained a rejative or
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indifferent attitu1§ towards oai'nizcd religion, yet it would appear
that each was highly religious fn their love, awa, wonder and fascina-
tion for the natural world. Kepler's God, might well be the same as
E1nste1n s, one of order, beauty, and hammony in all living things.
Kepler, however, was committed ta the Lutheran faith! though he staunch-
ly refused to accept some aspects of even it, and was per;ecuted for

his religion on numerous occasions. Thus, hié réligiousity, and often
mystical bent, does not qllow a generalization about the sample's re-

. ligious lean}ngs. Kepler's steady refusal to accept all aspegts of
dogma, however, does allow support for the view that alllfive scien-
tists refused to who]eheargéd]y accept "organtzed" religion, as dictated
by the church. Darwin qu/an outright atheist and materialist, fin-
’stein, a Jew who worked for the Zionist cause, but considered himself

an unbeliever, whose God had nothing to do with man, and Helmholtz
avoided extremes in religion, leaving one with the feeling he main-
tained the empiricists' curiothy but distrust in metaphysics of any

Ve
kind.

-

v

Though it is impossigle to "know" how an individual thinks or
approaches problems, since they often cannot "know" themselves --
there seems to be \nough evidence to imply cerfain similarities in
this area, amongst the scientists under study. All of the 56;572‘\\
members, except Bohr, have left sufficient documentation of some major
dspects of their thinking and working process. Bohr, in working as
he did with numerous colleagues often in a discurgive mode g has at

least left the impressions of these colleagues on nis method. It seems
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clear thaé’all t@cso men pos;csscd and utilized to a great degree,
highly active imaginations, and a high aogreo of intuitive insight
in(o the nafural world. " AN givq the 1mpr‘351;n of energetic and con- e
tinually active minds, able to be focussed with intense concentration
-and focus, and able to maintain diverse and nu;erous thoughg pattern§
.at the same time. Thcir minds seem to be divergent, connective, and
possessed with both the ability to see things in new ways, an& the
tough-minded determination and logic to work out problems of qreat
magnitude and complexity. All were concerned with the relationship
be Ween theory and observable fact, and all seem driven by a common
love of Nature and search for truth.

A major element in their creative insight and behaviour may lie
in their common acceptance of novelty, change, and their wi]iingness
to risk. None of them seemed bound by perce&%ua] sets. Though in-
sight, even sudden leaps, played a definite role in their thinking
processes, all seem to have béden in a position to.recogrize and util-
1ze such insight, through Tong and complex involvement with the prob-
lem, Their minds we}e welcoming and open, "The way is made ready by
active search and inquiry. The welcoming mind belongs to one who has
prepared it by his own efforts ... as a field in which new ideas can
flower.” (Gruber, 1974, pg. 247-43)

Two other factors, common to the group, may illuminate contribu-
tions to their creative processes. All df tnem were highly playful
individuals, and all had major emotional investments in their work.

Though play behaviour takes different forms, and manifests itself to
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different degreeq in each of these individuals, it is, nov:rthﬁl;ts [
common.factor. Bohr's stong}thro&inﬁ and gun-fighting 1ntcrnsts.‘
Helmholtz's play-acting and odds-and-ends construction’. Kepler's cup,
science-fiction fantasy and p;a; with symbols p? geometry, Einstein's
sailing, 1himsical play with children and unconventional social be-
h;viour. and Darwin's mischeivious trick o% hiding on Huxley, ~and
his sometimeslp1aytul experimental work, all provide indications of
the involvement of these scientists in play behaviour ofaene type or
another. ' ‘

In many ways, their experimental work can be viewed as pMy in
a practical sense and gheir theoretical man1pu1ations.,as‘play in the
symbolic realm. All were filled with great enthusiasm and exuberance
about their work, and their explqrations of the natural world. Their
deep love of science and Nature was matched gy their seehing]y youth-
ful delight in learning its secrets. [t is interesting to note that
their emotional expenditure on their work was often unmatched in the
personal realm. |

A1l of the individuals in this sample were married and though there
seems a range of differences in their emotional relationships in the
personal realm, one point, and only one, emerges as common to all,
This "is the common tendency in all, to avoid personal conflict and
emotional upheaval. The means ;; which each individual achieved this

harmony in their personal 1ife varies radically from one to the other.

tinstein divorced one wife and married another who provided a har-

monious personal background and dealt with the domestic practicalities
< -~
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which he had mo wish éo worry about. Darwin and Bohr married ‘and main-
tained long and harmonious relationships which provided them With stab-
{11ty in their pcrsoml"liﬁs. $0 that their focus upon work was not '
distr;ctcd. Kepler apd Von Helmholtz both remarried after their first
wife's death for the caﬁpanionship and stability they needed to main-
tain emotional focus on their work. In none of the personal r‘lat1on;
ships of these men, do we find great passion, 1nt¢nsity'or upheaval.
lf.uphedval arises. it ts quickly resolved or ‘avoided, and the common ’
need for harmony or iack of porsonaf conflict rises al the most im-
portant shared element in their personal relationships. Alllof them
needed solitary time, undistracted by sacial demands, to invest in
their work, which was central in the priorities of them all. Socially,
Fowev®®, there is little commonality Seyond that need. Though none of
them yere,APiQUItOUS social butterflies, some, like Bohr and Helmholté.
were quite at bhome 1n social gatherings, both having active households
with stimulating and fai;ly regular interaction socially. Kepler and
Einstein, were more negative and antl-social,‘and Darwin, though he
enJOyed the society of friendq and family, led a quiet, country
life, with little interaction with the scfientific society in London at
the time,

A1l of these sclentists had little respect for authority, It f;
obvious.from their revolutionary contributions to science that they
were not overly 1mpressed or effected b{ the established scientific

authorities of their *time, since each in thefr own wdy, not only re-

belled against trem, but, in sore cases overturned them completely.
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Kepler, in supporting Copernicus and in his religious pig-headedness,

showeds Tittle respect for either the prevéi1ing authority in science
or the Church. Darwin, the afheist, the materialist, the evo]dtionist,
locked horns with authority'nkboth science and religion, the effects
of which may still be seen in contemporary debates. Einstein, was
"skeptical of all authorify, Bohr, though not as cynical, eithe; ques -
tioned or ignored it, and never used his own to gain ends, while von
Helmholtz, rejected the authoritative metaphysical roots of 19th cen-
;ury science with calm equanimity and disregard.

Aside from their‘comngn tendency to be skeptical of authority,
theére is no other general tendency towards unconventional behaviour in
this' group. This is not to say that Kepler, finstein, and Bohr were
not unconventional, for indeed they we;e in many ways. However, von

Helmholtz and Jarwin both seem, though nighly creative and original

n thougnt and behaviour, less prone to deviate from the social norms

>
v

of«their day.

.The final element for examination remains the social or political
consciousness of these Fen. Though all are particu]$r1y nuranistic and
“liberal™ in their view, there does not appear to be a gereral cormon
trend towards involvement or non-involvément in the rea] socio-politica;
reaim. Ideclogically, they are similar, and though tnere is a <mall
tendency towards non-involvement, Bohr and finstein both becare irvolved
actively in attempting to 1mplement some of their huymarist 1deals,
though s0omewnat raivelv. [t would seem that all were of pacif:st
leanings, ‘nternatioralistic rather than natioralistic, and found

curtatirert of freecom, and violerce, strorgl, d ,tastetul. o curtrer
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generalization, however, can be made about thei} views 1n this area as
their actions, or non-actions, remain quite different,

A few final points remain. All of the scientists in this group
were strongly process-oriented, none viewing any single piece of work
as complete, finished or perfect. All constantly revised their work,
and with the exception of Einstein, late in 1ifé, remained open to
new ideas and djscoveries. A1l were learners of the highest degree,
highly curiodz and aware of the amount they did not know. All integrated
the ability for well-functioning, intensely hard work ard patience,
with a hiéh-degree cf intuition, imaginaticn ard spontanaeity. Ard
finally, all of these men, kepler, Darwin, Helmholtz, Bohr and Einstein,
claced the search fQ& truth and a profound love of science and Nature

at tnhe centre of the1relives.



CHAPTER FIVE

THE ARTISTS

INTRODUCTION

This Chapter presents the descriptive data on the sample members
drawn from the Visual Arts. As in the preceding Chapter, the morpho-
genic descriptions are organized around the five broad points of refer-
ence outlined in Chapter Three. [i.e. (1) Modes of Thought (2) World
View (3) Creativity (4) Social Interaction (5) Social Conscious-
ness.] Similar limitations of depth and scope apply to the btiographical
treatrment of the artistic sample as applied to thg scientific sample,
and the reader 15 once again reminded that the descriptive data presented
here 15 nelther exhaustive nor nignly detailed.

Tnere 15 1n this Chapter as in the precedirg cne, tne necessary use
ot somewhat tecnnical languaqge and specialized concepts, belonging to
the field of aestretics, art history and art crit{cism. As in (Chapter
Four, scurces where the reader will fird a fuller treatment of aestnetic
and art risterical issues which lie cutside the scope of tris study, are
provided 'n otre biblicgraphy.

Cne further and final issue should be mentioned at this point. As
was tre case with the scientific sample, tre selection of the five ar-
tists examired 'r tnis study, was a d1fficult and often frustrating
task. Mary artists whose lives are documented amply rave been excluded,
some of wnom mignt seem particularly suitable to the search for common-

1.1
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alities. Such men as {onstable, Turner, waiQer Gropius, Mondrian, Paul
Seurat, and of course da Vinci, immediately come to mind as artists
with obvidus "scientific" Teaniggﬁ, and the reader might wonder whyv
they are not members of the aééékted sample. The Sﬁimary justifica-
tion for their ommission 1ie§:~'?: fact, 1in the very obvious "scienti-
TN

fic" nature of some of their involvements. It is not the purpose of
this~atudy to establish commonalities which rest on superficial, or
surface 1i{f2ﬁ§§es in interest, endeavour or behaviour, and certainly,
to assume commonality based on exhibited interest in science by an
artist, or the love of music or pffhting by a scientist, does not ap-
pear sufficient. It is, then, not the "art" or the "science" of the
individual's life that is of prime importance here, but rather hié
involvement with it in terms of his life, his approach to that life, and
his use of it tnrough work, play, in thought, creation and in interaction
with others.

It would fhdeed, be a simple case to use/a Leonardo da Vinci to
show parailel artistic and scientific thought; integrated thinking
ard versatile creative powers. The temptation, however, to "load
the dice" so to speak, with "scientific" artists, or, on the other hand,
“artistic” scientists, is one which should be avoided at all costs,
ever at the cost of ommitting such diverse and well-known personal-
ities.

In addition to tnis, 1t is important to establish commonalities

wnich run at a deeper level, not merely at the level of action, which

Tignt be ~pscured by the more obvious and immediate l1kenesses. Fors
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this reason, and the equally important one that the sample is limited to
five members only, certain artistsJ’Fve. through necessity been excluded.
It should, however, remain obvious, that art history has provided us
with a vast number of highly creative innovators who could have been in-
cluded equally well in the sample.

No- attempt has been made here to illuminate the complex art his-
torical contexts from which the individual artists emerge, except where
such illumination is necessar} to establiéh a point of character or
personality. The\history of art, as the history of science, is long
and complex, aﬁd/gle predominance of influences, eclecticism and crea-
tive synthesis of ideas and éty]es is so great that to embark here on
a legbthy exploration of the influences under which each &f the sample
artists worked, would be both out of place and a burden to the reader.
Such information is available elsewhere, and where relevant, further
and more detailed sources are cited.

[t is, then, with these points in mind, that the remainder of thi;
Chapter presents descriptions of Leon Battista Alberti, Eugene Dela-
croix, Wwilliam Morris, Paul Cezanne and Pablo Ruiz Picasso.  As in the
preceding‘ghapter, these morphogenic descriptions are followed by a con-

cluding overview of the commonalities within the artistic sample.
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LEON BATTISTA ALBERTI: 1404-1472 _ .

Leon Battista Alberti has been called the "Florentine Vitruvius,"
by bo;h his seventeenth century biographer and by Rabelais. He is des-
cribed by Giorgio Vasari, the Renaissance biographer and writer on the‘
arts as an "Architect of Florence" (Vasari, 1946, pg. 346), and is pri-
marily known for his writings on architecture, art and perspective. The'
Tempio Malatestiano, :he facades for Santa‘Maria Novella and the Palazzo
Rucelilai, and the Churches at San Sebastiano and that of Sant' Andrea,
e%tablished Alberti "as a major architect, & worthy successor of his
friend Brunelleschi." (Gadol, 1969, pg. 8) Erwin Plnofsky, the noted
scholar in both art history and 1conography, showed in his writiqgs on
this period, '"that Alberti's sysﬂems of perspective and human propor-
tions constituted the technical foundations of Renaissance painting
and sculpture, introducing into these arts ideas and values which had
far-reaching cultural implications for the age." (Gadol, 1969, pg.

14)

[t would seem, then, that as both an architect and a theqretician
in painting and sculpture, Alberti was esteemed within a..¢ teyona his
time as a major creative personality. verv little of the personal 11%e
and events which riormally contribute to a biographical picture of :n
individual, are known or recorded in Alberti's case, yet his contem-
poraries and the vast body of his work provide significant clues to his
character., At the same time as it contributes to the clarification of

'

the mar, Alberti's works display such a vast and varied accomplishment,
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“that one quickly realizes that his creative, contributions go beyond the
boundaries of architecture, painting and scu1ptd¥e. Although he stands,
quthe purposes here, as an artist, architect, and art theorist, some of
his work in other éreas further reinforces and illu%inates points re-
jarding his thought anrd character, and thus 1; better explored than
ignored. ' ‘

Throughout the body of Alberti's writings and practical works, in
areas as diverse as painting, cryptography, surveying and architecture,
run unifying concepts which exemplify thé inner logic and coherency
of his broad world view or concept of reality. These concepts, or as-
pects of his world view, provide the core of his artistic, technical,
scientific and humanistic works and provide us with the essence and in-
tent of intellectual character and his personality. They are measure,
harmony and proportion, and they point towards "a systematic unity that
underlies Qnd adequately explainsduhe diversity of his many achievements.”
{Gadol, 1969, pg. 19)

Alberti believed strongly and consistently in a lawful, harmonious
world order and saw no dichotomy or discontinuity between his artistic
and technica]-scienfific work. He saw them rather as dif ferent aspects
of a single pursuit, aiternate views of the same vision. This holistic
and harmonious world view is best demonstrated in the body of Alberti's
work, and provides as well, the basis for his integrative mode of
thought. "Della Pittura,” his treatise on painting finished in 1436,
was the first systematic exposition of painter's perspective. [t is

also the first written expositicn, and basically 1t synthesizes visual
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experience and geometric representation into a compreheﬁsive. mathemati -
cally based theory of representational painting. In it, Alberti posed
himself the brob]em of finding correct rules of construction for three-
dimensional illusionary spate in painting. By relating previous
theories of perspective, which were concerned only with optics and
vision, to painting and drawing, and further, by relating both to

the system projective geopetry, he not only achieved a novel and un-

heard of synthesis, but at the same time laid the foundations for a

¢

revolution in artistic spatial depiction which had crucial signifi-
cance for the future of European art. Gadol describes the conse-

quences:

But this artistic revolution, significant as it
was for ihe,future of turopean art, was not the
sole consequence of the union of geometry, vision
and depiction brought about by painter'€ per-
spective. At the same time as the mathematically
inspired concept of perspectival space began to
appear in art, the actual, physical image of the
world came to be conceived as ordered in accor-
dance with mathematical principles. The old Euclid-
ean science was understood in g new light and put
to new uses; and the new grasp of the principles
of geometry, together with their application to
problems of depiction, worked, in turn, to trans-
form man's imaginative and theoretical vision of
the world.

With the perspectival ordering of pictorial space,
we stand, therefore, at the very threshold of tre
imaginative and intellectual world order we call
Renaissance. Painters perspective opened not
merely a new phase in the practice and theory of
the visual arts, but a new age in wnhich reality
came to be viewed and understood in rathematical
terms.

(1969, pg. 21)

LY

Thus, aside from the unified and syrergic rature ¢f Alberti's
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vision in "Della Pittura," one sees that it was a novel and revolution-
ary insight which integrated art and geometry and optics into the theory
and rules of painter's perspective. [t illustrates as well, Alberti's
singular belief in a lawful, harmonious world order in which visual
reality could be~systematically ordered in mathematical terms, This
idea or concept of harmony and proportion in reality or nature was by
no means new. It is essentially as classical in nature as Euclid him-
self, and it might be seen as an example of Renaissance pre-cccupation
and restoration of classical ideals and concepts. Classical concep-
tions of artistic space‘were based on geometrical ideals of proportion
and harmony, and Alberti's spatial conceptions were an echo of the same
aesthetic outlook and a similar view of harmonious worid order. Per-

spective, however, was not a restored or revived ideal, but rather an

independent expression of an aesthetic outlook
which had originally given rise to the propor-
tional art of antiquity. It had no direct con-
nection with classical art, but as it imposed
1ts propertional spatial order upon painting,
it 1nevitably brought about a classical rode
0of construing appearances.

{Gadol, 1960, pg. 5o)

Thus, Alber®\, hclding on to a world view which was parallel, if

. A Q: \'-
not identical to thq classical idea of harmony and proportion ard crder, °
intrcduced an indepéndent irnovation, which was coherent wltn tre
classical revival of his gericd.

"Oella Pittura” stands as an example of Alberti's world view as
~vell as of his modes of tnought. Mo one hefore nir had set ocut such

an unlikely unior or series of relaticnships, and it seems evidert that
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his belief in harmony and unity, thus enabled him to see and apply con-
nections and relationshi’ where those before him had seen none. His
work continues throughout his life to follow the integrative pattern

In "Della Statua," he tdfned to sculpture, and again applied to
art, ideas and concebts which belonged tp geometric mapping and sur-
veying. In this instance, he also made use of the exact tools and in-
struments which he had developed and used to map the city of Rome.

Lack of space does not permit a full illumination of all of Alberti's
works, so it will suffice to say that "Della Statua" provided the
sculptor with geometric guidelines for measure and proportion in his
work from Nature, just as "Della Pittura” had provided painters with
perspectival construction of three-dimensional space. Jne furtner
point about "Della Statua" should be made in regard to the position of
Tts author on traditional medieval systems of proportions. Albertl re-
Jected the mystical traditions of the Middle Ages wnich used the head
as the unit of measure, detached himself from the metapn,sical objec-
tives of such systems and used the foot of his six foot exempeda system
as an arbitrary; qualitatively neutral measure. He was not concerned
with metaphysics or religion to any degree which influenced ris erpiri-
cal approach to the realities of Nature, and thus we see him, witrout

tre traditionals intellectual sets which had dominated creopcertional

systers tnrou
Througnout his writings on art, Alberti pursues and promotes the

ideal cf coxgruity of parts and harmonious proportions throughout tre
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whole. In painting, he placed emphasis on composition, on the order of
the whole and on relationship among components. His entire definition
of proportional unity promoted a systematic and integrated ratfler than
aggregate whole. No where else in his work is this belief in holistic
and harmonious unity exhibited more than in his great work on archi-
tecture, "De re aedificatoria” (1452). It was in this work that "his
theory of art, and the art theory of the Renaissance became fully ex-
plicit and revealed in its distinct features." (Gadol, 1969, pg. 104)
This work, written in ten books, certainly cannot be analysed in depth
here, but due to 1ts significance both in 1ndicating aspects of
Alberti's thought and character, and in it's-place.in Renaissance
art theory, it must be considered one of the most important of nis
works. In it, Alberti used the mathematical conception ¢f artistic
form to bridge the differing 1deas of symbolical imitation and ermpiri-
cal truth in art.

Between the two, between the Platonic idea of art

as a sensible copy of phenomenon and the Neo-

Platonic idea of art as a symbol of transcendent

realities, the mathermatical conception of artistic

form now provided a bridge. By focussing on pro- N

portions, upon a reality that was at once natural

and 1deal, Alberti made explicit what classical

art, in fact, nhad sought; and thus he brought the

theory of imitation to a new stage. The Penais-

sance owes to his theory of architecture, its

rovel conception of art as symbolizing by direct

erbodiment the purely structural form of phencmenal

reality.

(Gadol, 1969, pg. 134)

In "Je re aedrficatoria,” Alberti sees a building in tne same way

re Law trne ruman body 1n “ngjp Statua.” It 1s an exarple of r1s uri-
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fied vision that the unity, harmony and proportion of the human form,
manifest themselves for Alberti in the form of a building as well. His
theery of architecture is based on "Numerus," "Finitio" and "Collocatio;"
the number, the measure, the arrangement of parts. The concept of mea-
sure, "finitio," is mqst highly stressed and Alberti related propor-
tional measures in architecture to the harmonic ratios of music. The
Greek system of musical harmonies, [i.e., 2:3 (a.fifth, 3:4 (a fourth),
1:2 (an octave), etc.] was the basis which Alberti suggested architects
use for the proportional §ystem of their buildings. As fanciful as
this may sound to some, the facade designed by Alberti for the mebieva]
church of Sapta Maria Novella in Florence, makes perfectly clear his
aesthetic intentions, and his ability to translate theory into prac-
tice. [t is a masterpiece of dimensions all pound and unified by the
1:2 ratio of the musical octave and Wittkower, (1962), the noted Renais-
sance art historian has called it a great "Renaissance exponent of
classical eurhythmia ..." (pg. 41-47)

Aside from the unification of theory and practice which may be
seen in Alberti's architecture, "De re aedificatoria” stands as a fur-
ther indication that his tbought did not remain’'in the realm of intel-
lectual theorizing alone. It is filled with practiq:,’and technical
knowledge of building, and contains surprisingly contemporary knowledge
of the most recert devices and procedures. His writings, as well as
nis practice as an architect and engineer'indicate his consistently

integrated approach to everything he did. His practical work in sur-

veying and map-making was complemented by a treatise on the subject,
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"Oescriptio Urbis_Romae," as well as by the fnvention of instruments to

medsure bearings for map-méking. His own practical experiences as a
painter and sculptor had been complemented by "Della Pittura” and "Della
Statua." His experiments in practical surveying and geometry were com-
plemented by "Ludi.Mathematica," a book of mathematical puzzles, games
and problems, He‘applied mathematical principles to cryptography when
asked for his ideas on coding by a papal secretary, and in addetion

to devising an "extremely secret and convenjent me thod of writing,"

he constructed a coding disk and wrote a treatise on it which stands

as "the first modern work on cryptography." (Gadol, 1969, pg. 207)

Alberti consistently fused practice and literary
legrning, whether in painting, surveying, carto-
graphy, or in architecture and engineering; and
this meant that not only as a scholar and a man
of letters he wrote about the manual arts, but
that he, himself h3d mastered and practiced-with
considerable skill the arts he described.
- {Gadol, 1969, pg. 203)

Thus, it becomes clearer, that above all, Alberti's holistic, in-
tegfative and synergic mode of thought, combining theory and practice,
relating elements which had not been related before, and unifying

concepts througnout diverse fields,. provided him with the tools with
, :

which to view the world. Gadol sums it up in the following way:

The same few intellectual steps led him to revise
and revamp traditional methods in fields as
diverse as painting, sculpture, architecture,
cartography, surveyirg and cryptography. The
assumption of a rational order in all parts of
the world, within themselves and with respect

to each other, underlay his theoretical vision

in each case, and in each case it was this order

a
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which he strove to find.
(1969, pg. 211)

In the realm of religion, Alberti appears to have avoided both
the medieval extremes of astrology and the Neo-Platonic philosophy of
contemplation and transcendence. There is little in Alberti's writ-
ings which implies a sincerely religious mind, and in view of his pur-
suit of an active and intellectyal life, one does not find this sur-
prising, He did not advocate astrology, which was still nighly es-
teemgd during his age, but neither did he reject it outright. Rather,
he tolerated it with the practical sense and openness of mind which
typified his works and writings. "Following their instructions may
be of great service if true, and can do little harm if false.” (De
re aedificatoria, Bk. ., Ch. 8). He avoided metaph%jical and philo-
sophical speculatiun, argued again§t passivity and reliance on prayer
and basically placed man 1n central responsibility for nmis own life
and deeds.

Alberti's social views emerge as strongly humanist in nis writings
on moral philosopny. Aside from stressing daily urban life and moral
action, they stand as a break from tradition in a formalistic senrse as

well. He was strongly criticized for deviat\ing from the traditional

Latin prose of his time (at which he was a master) ard for 1ntroducing
and utilizing the Tuscan vernacular for serious\prose. The authority

of Latin was unquestioned 1n fifteenth certury jtaly, and A]bertirj

conscious break from an academic and socral no was perhaps instru-

mental in the rise of respect and use of the vernacular which was to
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follow. wrote in "I primi tre libri della familglia" in defense of
his break with tradition.

-

who will be so'rash as to blame for not writing
¢ in the manner he would like me to write? Rather,
the prudent will perhaps praise me if, writing
so that everyone can understand me,. | seek to
help the many rather than please the few: for
you know how few literati there are these days.
(Gadol, 1869, pg. 232)

Aboui Alberti's personal 1ife, there is little available record.
A
That he reméined unmarried and dedicated his time and energy to his
various works, seeking harmony ir both theory and practice, mignt 1in-
dicate that his social interactions provided no distract-ons, and
od -

was most likely typified by the narmony which emerges throughn his
work.,

His practical inventions, as well as nis thegregrcal and numar-
istic works, 11luminate his integratior of tne experiertial ard the
intellectual aspects of life. His overwnelming curiosity led nim to
inquiry and practice of tne ~ost diverse field,, and ne oftern was seen

. ]
N the streets and markets of Florence and Kome, convers:ra with smitrs,
architects, sallors ard craftsren, 1nauiring into treir skilSs ar d
trade. His writings contain "in pcint of fact, tre “c‘t acdvarcel tecr-
nical knowledce of his day on an astonisr ra vartet. ~f torsic, . "
\Gadel, 1969, pa. .L3)

(t becormes clear then, tnrouan Alberti's wires, bOtr practical

and treoretical, v pairnting, sculpture, arcritecture, cartogragny,

mathematics, tdrveyira, crs/ptogrpry and the writ ng ot Lrose tras
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he 1ived up to and perhaps even surpassed his cwn conviction that
"nothing is too difficult for study and determination to overcome."

(Gadol, 1969, pg. 107)
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EUGENE DELACROIX: 1798-1863

tugene Delacroix is considered by most art historians as the revo-
Tutionary founder and greatest proponent of the Romantic movement in
nineteenth century Ffrench painting. He has been described by John
Canaday (1969) as "the standard-bearer of romantic painting in France"
and as its "international god-head." (pg. 793) Baudelaire called
him a "compléte man of genius," "one of the chosen few," pdssessed of
an "ever-incandescent imagination" and a "ceaseless preoccupation® with
his art. -{1947) Upon his death in 1863, Delacroix left benind him
more than a thousand paintings, double that amount of water colors and
pastels and over nine thousand drawings, in addition to numerous essays

on art and his "Journal" wnich is "one of the great testaments in the
nistory of art." (Canaday, 1969, pg. 794) It is, indeed, through the
"Journal," more than any where else, that Delacrois reveals himself to
the interested observer. His outer character, his social self, his
painting and his romanticism are well described and documented by his

friend and contemporary, Baudelaire. [t is in his “"Jourral,’ hoWever,
ard in nis vast correspondence, where his thoughts on art, on life and

on himself become explicit. It reveals him as a man QF diverse interests,
~1th a deep, holistic love of Nature, a passionate commitrent tn his

work, and an intuitive ability to relate and s,nthesize see~irgly dis-

rarate 1deas ard actions ard observations.

fugere ueiacrcix was rot orly an artist irn love
with nis craft. He was also a man of broad

]
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general culture, in contrast to other modern
artists, most of whom are little more than
famous or obscure daubers, sad specialists and
pure craftsmen, some able to paint academic
figures, others fruit and still others, ani-
mals. Eugene Delacroix loved everything, could
paint everything, appreciated all kinds of
talents. His mind was open to all ideas and
impressions: He enjoyed them in the most ec-
lectic and impartial manner.

(Baudelaire, 1947, pg. 16)

The overwhelming evidence of both the "Journal" and of his work
vtself, illuminate Delacroix's world view as preoccupied with the quest
for unity. ‘"Happiness for Delacroix was a question of balance and ex-
pansion within." (Huyghe, 1963, pg. 21) Thus, Delacroix appears con-
sistently as a learner, constantly seeking improvement, knowledge, and
deeper understanding in addition to his strong tendency to seek umity
and relationship between the various facets aof his learning. "It is
the feeling for unity and the power to realize it in the work which
makes the great writer and artist.” (Delacroix, Nov. 20, 1857) His
painting stands as a supreme example of his unifying vision of the
world; and aside from aesthetic concerns with compositional unity, he
was revolutionary in his subjugation ‘of pictorial detail in favor of
erpnasis on the generalized whole. His approach to paintirg, ard the
works themselves provide a rich example, was synthetic, mobile, inte-
grative; he sought "an all-embracina vision proceeding from the whcle
to tre details in absolute contradiction to the dry rethod that starts
from outlines ard reaches tre whole by a juxtaposition of parts."

‘Huyghe, 1963, pg. 115)

Pernaps even more indicative of his questing and unifying mind,
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was his eclecticism in painting.

Delacroix did not consider that the artist should

or could start from nothing; his imagination looked

for support to the data supplied it, whether by

nature (which speaks to the eyes), by work of

writers (which speaks to thé mind), or by the

paintings of earlier masters, (which address them-

selves to both).

(Huyghe, 1963, pg. 373)
The influences and sources of inspiration which Delacroix sought and drew
from for his work, were broad and varied and ranged from past td present,
Seeing the work of Constable stimulated the in-depth and continuous
research on colour which Delacroix continued throughout his life. He
drew subjects and inspiration from Shakespeare, Byron, Daﬁte, Ariosto,
classical history, contémporary politics, religion, the Orient and from
Nature. He was influenced strongly by artists as diverse as Gericault,
Poussin, Reubens, Veronese and Velasquez. In the Journal of 1824, he’
wrote "Ah! what would be strange and really beaytiful would be to unite
|

the styles of Michelangelo and Velasquez." (April 11, 1824) Such,
influences, rather than dominating style or idea_in Delacroix's paint-
ing, were spurs to action, an impetus for thought, and served mainly
as nourishment for a mind which was continuously seeking stimulus for
enrichment and challenge. The mere idea of a union between the great
Italian Renaissance master and the Baroque Spaniard indicates the
novelty of Delacroix's thought, his ability to juxtapose rarely con-
nected phenomena.

Une sees his connective mind at work in his Jourral and notebooks

as well. His entries on Nature, as well as exposing a deep love and
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délight in the natural world, are metiéu1ous in their descriptive de-
tail, colour notations and insight. They give the reader the impres-
sion of a student's or naturalist's approach to the physical world. He
often spoke of Nature to Baudelaire as a "Dictiongry" and consistently
integrated his observations, especially in terms of color and light,
into his paintings. Indeed, not only his notes on Nature expose Dela--
croix as a constant student ;nd impulsive leamner, but his approach to
literature, theatre, music, color, classical art and history, and
science reinforce his curiosity, his openness to.ideas, and his re-
markable ability to relate and integrate knowledge gained, Indeed
he might have been describing himself when he wrote in his Journal in
1824
[ think it is imagination alone, or better still,

what amounts to the same thing, that delicacy of

the organs that makes one see what others do not

see, and which makes one see in a different way ..

(April 27, 1824)

[t was with this "delicacy of the organs" that De1;croix viewed
his world, his environment in -both Paris and in the country house at
Chomprosay, and inevitably, his art.

He spent a considerable amount of time in the country, though he
lived permanently in Paris, and it is his Journal entries while at
Chomprosay or'e1sewhere in the rural setting, which give a true pic-
ture of his deep lTove for Nature. He observed it with a sharp and
loving eye and was sensually delighted by its beauty and complexity.

The Journal is filled with passages such as the following: ... the
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rain had made all the fresh green things smell delicious; the stars }/‘
brilliant and above all, that fragrance!" (Aug. 12, 1858)

"I made some enchanting discoveries, rocks and woods and above
of all, water -- water of which one cannot grow tired. One feeis a
continual longing to plunge into it, to be a bird, to be‘a‘tree wifh
roots steeped in it ..." (July 14, 1858) "I come upon a slug marked
exagctly like a panther: broad rings on its back and flanks, becoming
Spots and points at the.head and near the belly, which is light in
colour, as in quadropeds." (Oct. 15, 1856) .

Delacroix's acute sense of observation is outstanding in itself,
but the fact that he records, meticulously and with great reqularity,
such details that he finds in Nature, indicates their importance and
relevance to him. In addition to simple observed phenomena, descrip-
tions of battles be*ween ants and beeties, great black flies and
spiders, flora, fauna, weather and light characteristics, Delacroix's
entries in the Journal regarding Nature include probing ana]y;is. and
the search for relationships. He finds Nature “siﬁgu]ar]y consistent
with herself" (Aug. 5, 1854)'Iand discovers, notes and delights in
the echoing forms and congruent patterns which he finds there.

During his adult life, Delacroix wrote a great deal on the subject
of art, imagination and the aims and methods of painting, He intended
to write and publish a dictionary of‘the Fine Arts, compiling his
*v!thouénts on technical and aesthetic issues concerning the artist.
Though he never completed it, his "Journal" contains hundreds of notes

on the subject, entered with the intention of organizing them at a
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later date, and from these notes, Delacroix's own methods of creation
and moaes of thought become clear. Work was his life, he satyrated him-
self with it, loved it passionately and dedicatgd himself to it ex-
clusively. He wrote of it, as solace, as addiction, as prime stimu-
lant, as passion and as his sole and only love.

[ go.to my work as other men rush to their mistress,

and when [ leave it [ take with me into the solitude

of my home, or into the midst of distractions I go

in search of, a delightful memory that has little

resemblance to the lover's uneasy pleasure.

(Delacroix, Nov. 30, 1853)

He invested great emotional energy irto his work and would ofteﬁ
paint as if in a frenzy of intoxication. This image of the passionate,
emotional Romantic, must be handled carefully, however, for his work
was not improvised but highly researched and meticulously plarned in
advance. Walter Pach (1948) states: “Instead of being an improvisor,
as was frequently asserted, he planned his work so thoroughly that
when he came to the final execution, he brushed it in with the seemning
impetuosity of a sketch." (pg. 19), and the countless studies he did
before painting attests to this fact.

Imagination was the parémount quality for Delacroix aﬁd he is a -
curious blend of that quality and reason. "... In spite of my desire
to systemétize, I shall always be swept along by instinct ..." {March
14, 1847) he writes and yet he submits his "instinct" to aesthetic and
intellectual discipline and control. He attains a balance, a comple-

mentarity of the "maturity" and the "fire" he sees the need for in

painting. for nim, painting demanded "erudition like that of the com-
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poser and execution like that of the violinist," (Delacroix, Sept. 18,
1847) He believed that the great artist "concentrates interest by sup-
pressing details that are useless or repellant or foolish; and his
powerful hand disposes and establishes, adds or suppresses and thus

makes its own use of the objects which are its own ..." (Apr. 28, 1854)

He was, then, a selector, a greatly inspired one, and in describing his
own intellectual methods he writes in 1849, "As to my mind ... it has
sureness and the faculty of combining and expressing ..." (Oct. 19)

It is the method of combining and relating which rises above all other
aspects of Delacroix's painting and thought. His continual comparisons
and parallels of painting and poetry, painting and theatre, and even
art and science illuminate a mind overwhelmed by relationships, connec-
tions and combinations. Following a discussion with Chopin on tne
‘science” of music, he recorded in the “"Journal" his positive feeling

0f excitement

That feeling gave rme an idea of the pleasure that
1s experienced by philosophers worthy of the name,
The thing is that true science is not what is
ordinarily understood under that term, that is
Lo say a department of knowledne which differs
from art. No, science, looked upon in the way [
mean, deronstrated by a man like Chopin, is art
itself, and obversely, art is no longer what the
vulgar think it to be, that is, some sort of in-
spiration which cores from no where, which pro-
ceeds by chance and presents no rore than the
picturesaue externals of tnings. It is reason
itself, adorred by genius, but following a nec-
25s5ary course and encompassed by higner laws.
(Apr. 7, 1849)

A furtner aspect of Delacroix's apprcach to creation was his operness



to novelty, change and innovation. He was without a doubt, the great
revolutionary of his generation in the field of painting and was little
impressed by recent tradition. He broke unequivocally from the aca-
demic standards of reigning Neo-Classicism, and remained untouched by
the scathing criticism and lack of acceptance which accompanied it.
He was quite aware that his paintings were unfashionable but was con-
vinced that he must paint as he chose. He was convinced that the great
painter must risk criticism if he was to impart to the viewer a greater
vision of Nature and life.

Thou who knowest there is always something new,

show it to them in that which they have disre-

garded. Make them believe they have never heard

of the nightingale or the vast gcean, and every-

thing that treir gross senses try to feel only

when others have first taken the trouble of feel-

ing it all for them

\Delacroix, May 14, 1823)

He was unafraid of newness, relished it and as a continuous learner,
embraced novelty with a certain vigour, though not simply far its own
sake. In 1855, when the English painters at the L'Exposition Universelle
in Paris, shocked and outraged the Paris critics, OJelacroix was fas-
cinated and irpressed by their skill, even tnough tne Pre-Papnealite
painting was radically different from his own. +4hen, 1n the ,ears
following its discovery in 1839, photography met with tne conterpt
ard gereral rejection of ‘ne painters, Delacrcix remained one of the
few who saw it as a great source of learning for tre artist, a means

for further study of Nature. In 1849 he wrote, "™an 15 always beginnirg

everything anew, even in his own life. He cannot stop the forward ~cve-
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ment of things." (Apri1 4, 1849) He emerges, then, as a highly ener-

getic man who was open to stimulus from broad and various sources, cén-
stantly growing and searching out new knowledge from étimuli as diverse
as Edgar Allan Poe and Johannes Kepler.

In the personal realm, Delacroix was less open to stimulus. Though
he had been somewhat of a libertine in his youth, he steadily withdrew
from society and interaction with people to immerse himself in his work,
Countless entries in his "Journal” note his necessity for so]itude‘}nd
hi1e continuous avoidance of the distractions of society. Such passages
as "l prefer to converse with things rather than ren; men are tiresore,
their obsessions etc. The work is worth more than the man." {(Qct. 23,
1452) and "I must return to solitude. How is oné to retain one's en-
thQsiasm about anything when one is at all times at the mercy of other

1l /

people Mar. 31, 18.4) are representative of his entries on soli-
tude. Personal relationships had disillusioned him in his youth, ard,
though ne longed at times for intiragy, he grew irpatient and disen-
chanted with the difficulties involved 1n finding any deep and meaning-
ful relationship.

[t 1s one of the greatest calamities that one can

never be known or sensed completeily by oune and
the same man; and when [ think of 1t, | believe

that here 1s tre soveretgn evil of life ... it is
this inevitable loreliness to whicn the heart 1s
doomed. ¢

Jetacroix, June 3, 1823)

[t was tnis cormplete knowing tnat Celacroix wanted ard never

found. fs deepest relatiorsnips were frierdsnigs, like trose with
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Chopin and George Sand, but he remained essentfally a solitary figure,
his wor.kiecluding any interference.

He did not, even though a revolutionary in painting, enjoy or

N

court conflict in. the social sphere. On the occasions when he did
enter into society, he was the picture of aristocratic aloofness, im-
peccable mannrer, bearing and appeararce. The norms he broke were
artistic and intellectual, not social, and he remained, until his
death, at least on the Surfaée, the picture of bourgecis respectabil-
ity. Here we find his attitudes towards authority somewhat ambival-
ent. On the one hand, is the dapper, bourgeois, respectable man of- -
the world, who.applied eight times for membership to L'Academi@ des
Beaux-Arts, that ivory tower of tradiﬁiona] %rench painting; and on
the other, is the stubborn, solitary revolutionary painter who refused
to alter or manipulate his work according to convention, even to gain
the praise and acceptance he longed for. Baudelaire describes this
ambivalence between the private painter and the public gentleman as
"a volcanic crater concealed beneath bouauets of flowers. " (Baudelaire,
1947, pg. 860) His social behaviour then, was far from unconventioral,
and in his mature years he abandoned society almost cavp1eteTy. He
wrote about Michelangelo a statement that might nave described himsel f
as well -- "He felt compelled to apreal to =en's 1magiraticons even
when he avoided their company." (Jan. 16, 1860) Rene Huyghe (1963),
the noted art historian and biographer of Delacroix Summarizes.conciselj

tne social behaviour of the great painter:



Loosening the bonds of society, friendship or

passion which had threatened to tie him to other

people, and escaping behind an affable politeness,

Delacrdix contrived for himself frequent periods

of withdrawal, in which he could return to his

silent dialogue with things ... he sought to im-

mérse his own -(body) in living contact with the

natural life of plants, animals and the elements.

(pg. 25)
It was indeed, in his escap@of social distractions, both through

his work and in contact with Nature, that one sees Delacroix at his
happiest. Even at the age of sixty, h? found such contentments, and

recorded them in the "Journal;"

o
Adent cut in the country at six o'clock in the morn-
ing -- brought home a great bunch of water lilies
and bullrushes; 1 spent nearly an hour paddling
~ about on the slippery clay banks of the river and
hugely enjoyed capturing those poor flowers.
(Aug. 12, 1858)

Jelacroix was neither religiously nor politically committed in an
active sense, tnough he had strong opinions in both realms. It must
be remembered that he had been brought up with a classical education,
a progeny of the rational and skeptical eighteenth century, “Which
had attempted to substitute the lights of reason for those of heaven.'
(Huyghe, 1963, pg. 23) He was skeptical enough to refuse last rites
while on his deathbed and to mutter to the doctor ﬂﬁo nad suggested
them to stop this "play-acting.” Delacroix, with his continual quest
for learning did believe in improvement towards perfectability in man,

but saw 1t within man rather than external to him: "%od 15 within usw»

tre 1rner presence that causes us to admire thne beautiful, trat makes
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us joyful when we have done well and consoles us for not sharing in the
happiness of the wicked." (0Oct.12, 1862)

I'nthe realm of the social and political changes which were sweep-
ing France during his lifetime he was skeptical as well, being unim-
pressed by governmental changes or progress and more concerned with

human ones,

Man is making progress in all directions; he is
mastering matter, there can be no question, but he
is not learning to control himself. By all means
build railways and telegraphs, cross continents
and the oceans in the twinkling of an eye, but
also steer the passions as you steer your air-
craft: above all, abolish the evil passions,
which have rot lost their detestable power over
men's hearts in spite of the liberal and brotherly
maxims of our time,

(Delacroix, May 22, 1853)

Delacroix was deeply concerred by mechanization and the growing
industrial society wnich was slowly leading people away from MNature,
and was opposed to the degradation and coldness of the factory soclety.
He objected to the loss of individuality and to tne upheaval from
Nature which the "pragress” of mechanization offered to those who left
the land for the factory. In nis politics? if not 1n his painting,
Deﬁugroix was a Romantic, anti-mechenistic, and pro-Nature. He nas

14
often been considered revo]utionar} palitically as well as artistically,
because of n1s famous painting wnich sarked the 1830 Revolution and
fall of the Empire, "Liberty Leading the Pecple." There is no doubt

that Delacroix's sympathy was on the side of l'berty and the reople,

but there ex1sts a good deal of doutt as to ncw deep or active his
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sympathy was. His "Journal" does not present him as "egalitarian” in

any sense, bUt rather as quite aware of his own superiority, and

“LiBerty“ is most .likely more a statement of faith in the future of

France, an allegorical statement on universal liberty, than a girect, "‘\1
personal support of the pro]etaridt. In fact, he was far more indi-
vidualistic than collective and he stated his views to George Sand in

1848 as follows -- ) .

The liberty bought by battles is not really
liberty, which consists of coming and qoing in
< + peace, pursuing one's thpughts and so on ... ’ h

People are always talkinag about libérty, it is
_the cherished aim of all revolutfons but they
don't tell us what liberty is ... Political
liberty is the great phrase used, in fact, to
~justify tne sacrifice of the most rea) liperiy
there 1s, that of tne mind, trat of thne scul.
Ma, 8, 124g;

Trus, one finds trat in religicn ard ir pulitics Jelacritx rerained
an individual, abstaining from collective irvolverent 1n either as ne
21d n tre gérsoral realm. A detter to nas old frieng Scuiier tive sar;

betore his death, sums up cuite clearly, the essence ot tne ~an and tre

painter wno nas been called trne father of 0Zern ar®:

»

[ nhave got even tne common distractiors ¢f or-
Jinary 5@ople to Zivert me ... | rave 7iver trece
up entirely, ard | ofter. spend ry everiras by my
fireside. My i1llusions drop away one after tre

other, ard only cre remains, -- cr rather it “on't
- an 1llusion, 't is a real pleasure, t s tre crly

one without ary mixture of bitterress or reqret,

I mean work. Zut indeed thic i my onty Cassior.

May 1t last longer trar all the ctherc .
tuyare, 1e3, q. ¢

‘
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Work was his life; it gave him the outlet for his mind and passion,

4

the focus for his compulsive and integrative search for unity, the st1-

1

mulation for his obsession for learning and growth, and the receptacle

for his vast energy and countless ideas. He was to die, ‘muttering

sadly: 'l had in my head enough for forty years more ...'"

1963, pg. 29)

(Huygne,
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WILLIAM MORRIS: 1834-1896
H

William Morris is best known art historically for his work as a

4

designer and his leadership role in the revival of the Arts and Crafts
Moverment in 1ate'ni%eteenth century Britain. He is, in addition, per-
haps equally noted in the history of aesthetics for his Socialist
position politically which stemmed from and influenced his own aesthetic
philosophy. There are some, as well, whose interest in the revived
romanticism of the Middle Ages, which flourished in some groups in
sritain during the mid-nineteenth century, wno would have known Morris
as a poet, and 1n fact, nis collected works in writing are surprisina]y
rurierous and take up twenty four volumes. In point of fact, Morris

was a surprisinaly versatile artist, and by the end of nis life, was
not only a master designer, and craftsman, being proficiert in paint-
ra, carvina, weaving, dyeing, prirting, embroidery, and illumiration,
but was also a decorator, a lecturer on Art and Socialism, a publisner,
a puet, and a 'ransiator of [celandic Sagas. Asa Briggs (1962) nas des-
criged nimoas “one of the most cearchiing critics of Eritish society in
the nireteertn certury,” pg. 13, ard bernard Shaw, (1930) describes nir
ds "a very qgreat 17terafy'art1st” and the "One acknowledged Great ran"
of the early Socialist Moverent tpg.ﬁ?). Murris gescribed mimself in
e af tre more farcus lines of nhay poé!by as a Jdreamer of drears,
burn gut of my Jue thrme " ard et re cersicdered nimself g practical
tar, a3 man of actior, and certarrly ris prolific output In botn visua)

4 Interdry realms Stards as eviderce of hs tremendous enerdy for
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work. He was, in fact, a man totally committed to, involved in and
(
dominated by his work, and it is through his actions and his writings,
in all of the diverse fields which captured his interest, that one may
glimpse the nature of the man, William Morris. Such a glimpse pro-
vides the observer with the sensation of incredible versati]jty, diver-
sity and the often confusing complexity of the man, but a deeper look
provides the overwhelming impression of a singularly unified individual,
[

whole, related, but complex. o ‘,f‘

His energy impressed all his contemporaries:

50 did his knowledge. He busied himself with

many things, and he was a worker by hand as

well as by brain. He could be brusque and he

could be boisterous; his talk of fellowship

masked nis loneliness; he could be aloof and

melancholy or jovial and high-spirited. °In

cther words, although he was all of one piece,

the pilece was complex. ‘

(Briggs, 1962, pg. 19)

The most fitting and likely point of departure 1'1‘ninq this
complex, "all of one piece" individual, is the concept of reality, or
wOorld view wnich manifested itself throughout his life and works. Al-
most all of Morris's activities, in art, in literature and even in the
political realr, can be seen to have stemmed from or relate tg nis deep
and abiding love of natural beauty. All of nis activities in the —anrual
arts, as a manufacturer, desigrer, decorator and craftsman, thougn
see’ 1ngl, tne dabbiirgs of a prodigious 1ilettarte, were natural out-
Jrowtn ¢f nis consuming concern for reviving the beauty of architecture,

wnich was for Morris, in 1ts widest sense, the "beginning and end of

all the arts of Iife."  "Mackaill, 1957, pq. 67, To Morris, every 1ndi-
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vidual had a right and need to have beauty in his environment, and thus

*

architecture, the "mistress-art," and the decorative arts that supported
"her" should more than anything else provide men with the beauty thé}
deserved and rise them up out of the artistic degradation Victorian
"progress" had brought about.

L

Vv To him the House Beautiful represented the visible
form of life itself. Not only as a craftsman and
manufacturer, a worker in dye stuffs and textiles 4
and glass, a paftern designer and decarator, but
throughout the whole range of life, he was from
first to last the architect, the master craftsman,
whose range of work was so phenomenal and his sud-
den transitions from one to another form of produc-
tive energy so swift and perplexing because, him-
self secure in the centre, he struck outwards to
any point on the circumference with equal direct-
ness, with equal precision, unperplexed by artifi-
cial subdivisions and untrarmelled by any 1limiting
rules of professional custom.

(Mackail, 1950, pg. 81) >

-

His pgimary and continual interest in architecture led him quite
naturally into much of his research and conseauent invelvement with the
decorative arts. Contemptuous of the lack of "art" and quality which
had becore accepted in his time,.and with a deep krowledge aéd love of
the Middle Ages and the quality of Gothic, he naturally set himself to
prcducing what he could not find, not only for Red house, his own
first house, but for others as well. Thus tegan one of tue most crea-
tive and prolific careers in the history of design, for aside from
running the business of Morris ard Co. formed in lc¢ul, Morris produced

fifty different patterns for wallpapers, worked out in two hundred ard

thirty-seven different colours; for chintzes, forty-two designs 1n a
3



132.

hundred and fifty-nine colour variations; thirty-two designs for woven
fabric, set in a hundred and sixty-four colourings, as well as the de-
signs for hand-made car‘;s, the Arras tapestries_, sl k damasks, em-
broideries and the designg & the initials, borders, and ornaments for
all the Kelmscott books. (Kelmscott Press was Morris's p}inting and
publishing company, started in 1891.)

His work as a designer shoWs a deep 1ové of natural forms, of
‘clarity, of harmony, and of fUncfﬁonaiésimplicityv His designs for
decorative papers, chintzes and Fabrics disptays an lordered intricacy

. a free and yet precisely adjusted pattern," (Mackail, 1950, pg -
¢90) and one sees the artist's love for and deep knowledge of Nature
exhibited over and over again in these works. His works in gltass, in
furniture and in decorating echo his return to simplicity, fun;tion and
clarity and in combination with his total design output, stand as a

strong break from the fussy and over-ornamental eclecticism of the

Jictorian age. "In this he anticipated the whole direction of the
modern moverent in architecture and design." (Henderson, 1950, pg.
30) .

»

™ s difficult to determine whether Morris's knowledge and fas-
.Cination with the 13th century was causally connected with his dis-
satisfaction with tne Victorian aqe, or whether both were outgrowths
of his intense passion for natural beauty and for art, (of whicn he saw
much 1n the 13th century and little in his own to please him). His
concern for the preservation of old buildings, for medieval romantic

verse, and for tre irdividual's involvement in the creation of beauti-
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ful works of art, as typified the guilds and artisans of the Middle Ages,
stands as a strong example not only of his sympathy with the 13th cen-
tury, bu; also of his natural tendency to relate and connect all aspects
Sf his 1life to central concerns. He integrated his sympathy for the
Middle Ages into his massive production of Romantic poetry, into his
theories of art, into his own production of art and craft objects, into
his public life, his business and indeed even into his Socialist poli-
tics.

Morris and Co., his firm for design ;Fh\manufacturing, was run
almost single-handedly by Morris himself and was responsible for re-
viving many of the dying or already dead manual arts of the Middle Ages.
Through Morris, tapestry weaving, the arts of dyeing and even embroi-
dery and stained glass work were revived to their traditional forms,
hand-production, and to the leve] of quality which mechanization'had
stripped them of in Victorian England. For Morris, theory and prac-
tice %ere integrated. No work was carried on in his shops tnat he
could not do himself, and he spent m%ch of his time experimenting and
doing research into the arts of weaviﬁg, dyeing, carving, and illum-
nation. To him tnere was no essential difference, nor should there
be a division, between the artist and the workman, His own experi-
ence had led him to the position in which he never designed anythirg
ne did not know now to produce with his own nands, and he was com-
mitted to, and urged in his lectures on art, the integration of the
two functions, design and production, or at least, a reconciliation
of the divorce between them that held between the artist and the rmanu-

facturer. \
’.
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What was of priméry importance to Morris however, in all realms,
but especially in art, was that work should be a pleasure for those who
did it. This attitude towards work haq a dual manifestation, and
could be detected both in Morris's own methods of creation, that is in
his own work whether in crafts, design or pgetry, as well as in his
views on Socialism and his theories on art. Again, Morris appears in

this respect, "all of one piece," and applied or related his per-
sonal predilections outwards to all that was external to him,

Q}s own work was a pleasure to him, and indeed he loved it deeply
and considered and apprcached it with the joy 8nd intensity which most
men attach to recreation. It was his total absorption and the plea-
sure he found in it was his weapon against boredom and routine, both
of which he abhorred. He loved Chaucer and the thirteenth century,
and where most men with such a love would treat it as a hobby, Morris
wrote romantic Qafse with a fervour and productive output that would
have staggered many full-time poets. !{e took his pleasures to him and
made them his work. His hands were rarely idle and such pleasures as
he found in the manual arts, he rade them also his in}o his work. He
was fascinated by 1t as well as committed to it and had Jearned "in a
way that few can, the great secret of not doing, whether under the
juise of work or arusement ... what he did not want to do." (Mackail,
1950, pa. J25) he often said himself that '"no work wnich carncot be
Jone with pleasure in doing, is worth doing," and consistently, even

in nis later Socialisk days where "cause" becare important to nir,
pleasure rerained the feep and forceful ~otivaticn in Morris's works.



135.

There is no doubt that Morris was possessed of a rich and active
imagination, as in addition to his “dreamer of dreams" description of
himself, he exhibits a continual use of fantasy in all of his prose and
verse creations, which add a complementary aspect to his "functional"
leanings as a designer. One must not imagine howeve;, that his "Roman-
tic" and.fantasy oriented poetry was in any way typical of the great
emotional, romantic movement in the 19th century. Morris was indeed
a drearer, both artistically, philosophically and socially, but his
works exhibit no vagueness, no emotioral outbursts or irbalances, and
rore of the excess~, %ot arn Uruant to t,pify Ro%ghtic art in its

formal sense. In noint ¢f facs, tis uesignrs and poetic works exhibit

nighly ordere: and intricate stroctur.s, corplexly interlaced so as

to create a unifi=d vnoie, 2r. t ere is listle atout their structure

or organization whicr ivpiiles tne  "rassiorate or mindless ergtional
spontaneaitty usually attacned :W1St‘.6L1j, I right add) to Roman-
ticism,

ris absorption and intens  concentration on work, and his ability
to focus on nis own doings might well Su1a=st that ‘orris was, for the
TOSt part, unaware or uninvolved in tne rost 07 toe world whicn moved

about him, Juite the opposite was true, and 'n faice Tittlo napner2d

*

i

which his keen sbservation did not record, @nd whicn rnig aCtiye v
fra oo dizest. Cne might easily assume tha® Torrtu,omat ol s ey
v Yo o f*he trirteenth century as his 1deal, remaine’ u aware rg -
Trvous i ris cwn tire and place. Bernard Shaw recalls trat Mores:

NSired, Or cprosrec to dislike talking about anyt:rirg “roars mor.
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recent than the Pre-Raphealites, and, thus appeared to have no patience
or understarding for modern art. In fact, wrote Shaw, he appeared "a
petulant vetorarn willfully and invincibly ignorant of the latest de-
cvelopments.”  (105¢, pg. 2« ) Shaw was mistaken however, and found as
much later when he had proved himself knowledgeat.e encugh un the arts

for Morris tg talk to He found that the subject had been avnided,

as with so others] because "1t was a fixed and very sound rule
se arquing with a man who didn't know." {Shaw,
orris had determined Shaw's sensitivity, he soon
disillusioned YNg/as to his apparent ignorance of modern art, and
proved himself 3s knowledgeable cn Whistler as he was on Van Evck.
In relationship to Nature, Morris was not only deeply attached
to it, but also appears in his letters and otner writings, as a keen
ind sharp observer of 1t, fascinated by it's cnanges and in iove with
1ts beauty. He nad a qgreat kncwledge of Nature as well, often visited
the [vological uardens and was especially knowledgeaqle about birds
and their habits. while a young man ne kept an owl in his rooms in
Red Lion Saquare and could ever "imitate an eagle with corsiderable
sk111 ard numour, climbing on to a chair, ard after a sullen pause,
coming down with a soft neavy flop.” (Mackail, 1950, pg. 119)
Mackail, ;nose "Life" still stards as tre stardard Ei1cgraprical
work on Morris, describes his love for Nature as follows:
Above all, beyond even nis delignt in jreat
burldings, in nistcry, in the masterpieces of
numan nventior, lay in him that irtense passion

for Nature.
(1950, pg. .27



137.

Morris acquired Kelmscott House in 1871, and it is in his letters

from this haven in the country, that he exhibits his observations and

keen interest in his natural enyironment. One excerpt from a letter

to Mrs. Burne-Jones, chosen from many available on such observations,

\

should serve as an example:

The other morning as | was coming up the river by
our island, 1 heard a great squealing of the
swallows, and looking up saw a hawk hanging in the
wind overhead, and the swallows gathered in a knot
near him: Presently, two or three swallows left
their knot and began skirting Mr. Hawk, and one
swept right down on him and fetched him a crack
(or seemed to). He corsidered for a minute or
two, then set his wings slantwise and went down
the wind like lightning, and in an instant was
hanging over Eaton Hastings: | remember seeing
something like this 1n the flats about the Arun
before

(Henderson, 135U, pg. 1:2)

His Jetters from kelmscott are filled with such observations and
the only other source where such detailed description of Nature abounds
is tne Journals Morris kept on nis travels in IceYand in 1871 and 1873.
These Journals f111 two hundred and thirty-five pages and coupled with
his letters to friends and family at home, comprise a detai'!ed account
of the sights, scunds, smells and thoughts wrich occupied nis> acute
senses during the journey.

His keen obseryational pewers were accompanied by an amazing ard
prodigious memory. Fifty years after seeing *trhe crurch of Minster in
Tharet, whicn he nad entered orce as a boy, nhe described it to a friend
as f he nad been in 1t the day before and had taken notes of its char-

acteristics 1n the greatest detall. It was no doubt this auick, pre-
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cise and retentjve eye and mind, coupled with his love and fascination
ofor the earth and her beauty, which enabled Morris to nourish his tre-
mendous output as an artist.

Socially and personally, Morris remained dominated by his work,
Though he was loyal and often boisterous with his small circle of
friends, he was, throughout his }ife, consistently unconventional,
contemptuous of social pressures and expectations, quite unconcerned
about public opinion and entirely self-sufficient. He disliked the
superficiality of Victorian society and had “"little interest in
tittle-tattle, or in other people's affairs, or in society with a
capital S, and he did not go out of his way to make other people's
acquaintance." (Cockerell, 1950, pg. X) He found the tkivialities
of social gatherings boring and narrow and regarded thém as somewhat

of a torture, he often made excuses S0 as not to have to attend

them,

Though Morris was rich in the engrmous patience
of the Zreatest artists, he went unprovided with
the small charge of that virtue which enables
cooler men to suffer fools gladly.

(Shaw, 1936, pg. 51)

His personal life seems to have been pleasant,-unobtrusive and
narmonious, and there exists no evidence of either qreat passion or
emotional upheaval of any kind regarding it, aside frcm nis arxieties
over the health of his daughter in 1882). e made no attempts to

Iinterfere with nis children, wife or friends and seems to have re-

mained 1n the position of affable uninvolvemert, where most cer-



139.

sonal issues were concerned. Shaw writes of Morris's attitude towards
his children,

As to any kind of coercive interference on his

part, it was inconcei vable. He knew that the

world was full of precipices; but if people

were determined to walk over them it was ng

use trying to hold them back; over they must

go.
(1936, pg. 40)

It rarely entered his head to consider other people, absorbed as
he was in the work and world he was creating for himself, and in dress
and habits, was simple and untidy, of(én looked quite bizarre, with
blue dye on his hands and unruly hair. He was totally unaffected and
most of the time, simply ignored the claims of Victorian society.

His journeys to Iceland, nis boating trips up to Kelmscott (accompanied
by boisterous and often prankish exuberance), his appearance, and his
lack of concern for criticism, all speak of his unconventional devia-
tion from the norms of the cultured sophistication, the strict social
rules and the concern for appearances which were prevalent in Victorian
England.

Morris did establish some close friendships in his lifetime, most
notably with the painter Burne-Jones and his wife. Though he was loyal
and affectionate in such relationships, there lacks ?n intimacy, a per-
sonal commitment on a deeper level, and any evidence of strong emo-
tion fs missing from nis letters and the reports of friends and collea-
ques. He arranged his Tife in reference %0 things rather than people,

and Mackail sums up nhis personal life as follows:
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Morris had always been one of the people to whom
personal matters bear far less than their normal
share in life. He had always been more inter-
ested in things than people. He had the capacity
for loyal friendship and for deep affections;
but even of these one might say that they did
not penetrate into the central part of him.

: (195q, pq. 99)

[t might then seem odd that Morris became, later in his life, so
actively involved in the foundation of the Socialist movement in Bpiy
tain., Indeed, it is not so surprising as it would seem, for his in- «

volvement was accompanied less by sonal emotion, or concern for

individuals, than jt’i:as an ideqlo 1 and intellectual reaction and

quite a logical one; relating i st and last to his beliefs on
t. Morris held a philosophy of a™ which was based on the firm be -
di;f that Q&J men must have beauty in (reir lives and should desire it
enough to produce it. He "wrought a silert revclution in those arts
which ne practised and transfiqured, and the whole of whose extraor-
dinary powers were devoted towards no less an object than the recon-
stitution of the civilized life of mankind. " (Mackail, 1950, pg. 3)
For Morris, in attempting to redeerm the manua].arts from the ugliness
and commercialism of his time, to restore t5 them the beauty and more
functional basis of his belgved 13th century, it was ratural that he
would inevitably come to question tne social life which had brought
nem to their decline. He desperately wanted social ¢nanges which
would allow the renewal of art and beauty and saw political change
necessary for, or as tne same thing as the social one. His involve-

’
ment with Socialism was an almost inevitable extension of his art
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theories, and as a socialist, he remained centrally an artist. His ar-
proach was through aesthetics. He felt that the arts would become ex-

“tinct in an industr¥a1{zed society and thus rebelled égainst the indus-
trialization, the mechanization, the impersonality and the inevitable
separation of the artist from the created object which followed from .
it. He saw, however, that a regeneration of the arts, the return to |
the artist as craftsman must be approached not only through aes-
thetics but from a brcader and more basic change in the structure of

society.

Morris wrote and lectured a great deal on Socialism, vas ve-. -
active for a number of ,ears and there 1is, necessarily a great Zz:l
that could be examined ir regard to his social and aesthetic trecr

It is a complex issue, ncwever and carnot be fully treated here sc

L . . L Y
must suffice to give only a few examples of his position Doliticaily

and his political dealings witn others. Though there ex1sts no sirale
statement which summarizes Morris's socialist philosopry, the follcwirg
excerpts frum nis essay, "How I Became A “_lial: i may crovide a

glimpse at least of his rationale.

Apart from tne desire to produce Deautiful trirg.,
the leading passion of my 1ife ras been ard 1s tre
natred of modern civilization
The nope of the past times was gore, the
struggles of man kind far many ages had produced
nothing but this sordid, aimless, ugly confusvon;
tne ifrediate future seered to me likely to irter-
s1fy all the present evils by sweeping awa, tne ¥
last survivals of the days before tre dull sgualcer
of civilizatiom -nad settled down or tre world
o ) . ,
... well, wnat [ mean by Socralism 15 4 Lcrdtoor
of soclety In which there shou'd be re trur rigr

%,




nor poor, neither master nor master's man, neither
idle or overworked, neither brain-sick brain workers,
nor heart-sick hand workers, in a word, in which

all men would be living in equality of condition,

and would manage their affairs unwastefully, and
with the full consciousness that harm to one would
mean harm to all ... the realization at last of the
meaning of the word COMMONWEALTH

... Surely anyone who professes to think that the

question of art and cultivation must go before that

of knife and fork fand there are some who do pro-

pose that) does not understand what art means, or

how that its root must have a soil of thriving un-
Xanxious life

... It 1s the province of art to set the true ideal
of a full and reasonable life before him, a life to
which the perception and creation of beauty, the en-
soyment of real pleasure that is, shall be felt to
be as recessary to man as nis daily bread and
that no man, and no set of men, can be deprived of
this except by mere opposition, which should be re-//
sisted to trhe u*most.

‘Erigas, 1962, pa. 33-37)

Al
Mornis's theories on Soctalisrm were, as were trose or art, in-
tegrated with practice and his shops at Merton Abbey were operated in
full accurdance to tner. Though in 1890-91, nis active role in the'
Socialist Leacue was abarduned, 1t was trrougr disiliusion with metnods
rather tran trecry, and re neld to "1s views thredgneut mis afe.  He
rad no religious views, 1ong naving rejected crurch dugras, arnd thus,

"1 aesthetic ard s0Cidl st views were pernacs tre orly ures wricn re

neld t111 s deatn an 1296, #e rad lived orl, to trne aje of Sixty -
,ebWU, Cne 10Ctor dlagrosed nis O _edse as SiTply et s oarlliar Morr,
oV
anc naving Cre More wirk trar Most ter mar WHMenderscr, 1950, og.
s, but ever 1F ne died at g Comparatively, young ane, atlliam Morrss,
Tl te rad teen are whg felt ke wor]A rersetual Crotts rteregt
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and its variety, and to whom no length of days could be long enough to
exhaust either the work that there was for him to do or his own active

pleasure in doing it." (Mackail, 1950, pg. 338)
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PABLO RUIZ PICASSO: 1881-1973

In the history of art, Pablo Picasso holds a similar, if not paral-
¢
lel position to that of Einstein in the history of science. Both men,
through their creative cantributions in their respective fields, radi-

cally changed the conventions and traditions of the early twentieth cen-

-

tury and altered our held con s about the nature of art and science.

They are alike too, in t igreven notoriety each gained in their
lifetimes, even though few would presume to understand the full meaning
or 1mp11cétions of their work. Even in a society basically uninformed
and undereducated in the realm of art history ard aesthetics, Picasso's
name is familiar to most and upon his death in 1973, the London "Times"
described him as:

The most famous, the most controversial, in many

ways the most influential, and undoubtedly the

richest artist of his age. He was a draughtsman

of genius and there is probably no single artist

except Giotto or Michelangelo who can justly com-

pare with him in being responsible for so radi-

cally altering the course of art in his tire.

(0'Brian, 1976, pg. 185
Picasso is, of course, most widely known for his fourdation of

“ubism, and aside from considerable misundersﬁahding of his intentionrs
in regard to nis Cubist painting, there is as well, outside tre reaim
of the visual arts, Tittle awareness of his work in sculpture, litho-

graphy, engraving and pottery. The fact that Picasso at no time in

nis Tife was a willira writer of letters, of Journals or of his artis-
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tic views, leaves the interested observer with his vast body of visual
work, the few verbal statements he did leave on record, as well as the
reports of those who were close to him, as the major sources from which
to gain insight into the man himself. It is from these sources, that
one quickly moves beyond the general superficiality of the label which
has ¢pupled Picasso with Cubism and has, for many, provided the sole
terms fer understanding and describing the artist and the man.

[t is difficult to find verbal sources for Picasso's views on the
world, on art and on life. His recorded statements in all areas are
often contradictory, and it would seem thét he disliked intensely any
attempts at philosophical or theoretical exp]aﬁation of his work. His
work itself, however, in its apparent diversity, ecléttism and complex-
ity, illuminates tne artist and the'man as strongly rooted in the phy-
sical, natural world of things. - Picasso, for all his distortions and
abstractions, never deserted the object, and his consistent use of it
as starting point and link be tween painting and Nature, is an indica-
tion of a world view which avoided metaphysical fouﬁé;tions and built
rather on present, corcrete reality. For Picasso, "Painting is the
equivalent to nature," [Asnton, 1972, pg. 18) and nis contirual inte-
graticn of natural forms into his paintings speaks of his acceptance,
fascination and commitrent to the natural world.

He loved tnhe sun, the sea, agd the country, and had an immense
awareness of natural beauty. His work demonstrates a vision of reality

in which all and any aspects of Nature become suitable subject matter

or materials for art. He irvested great value in objects, saw beauty



146.

where many saw only discarded objects, and was entranced and stimulated .
by the forms he saw and gathered around him in his environment. His
ability to see beauty in common place and daily objects, his compulsion
to collect them, his predilection for integrating them into his work,
were consistent and dominant factors throughout his life. It was as
if the entire natural world was for Picasso, a palette, a complex and
beautiful collection of objects and colors which hé could transform
into more beautiful objects. He saw art and Nature as parallel, as
interactive forces which created beauty, and was content to love them
without frying to explain them philosophically. He expressed his views
dn this matter in the following statement:
Everyone wants to understand art. Why not try
to understand the song of a bird? Why does one
love the night, flowers, everything around one,
without trying to understand them?
(0'Brian, 1976, pg. 142)
The central unifying force in his life was his painting, and in
1t, or through it, he brought to bear the forces of personal, ermotional,
intellectual and even his political life. That which he took in through
his senses and his mind, inevitably reappeared, transformed, syn-
thesized, integrated into his one dominating and driving compulsion to
express. His painting, his printmakinag, his sculpture, his pottery,
n1s book it4ustration, and his works for theatre, rerained for Picasso,
means for a totally personal expression. In fact he says himself of
this highly personal ejement in nis work, "My paintings are pages of

a diary which [ didn't have time to edit.” (Schiff, 1976, pg. 5)
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There still exists a great deal of disagreement as to the impli-
cations of Pigasso's work, both for an understanding of the intentions
of the artist, as well as for an understanding of the man himself., C(er-
tainly this is no place to plunge into aesthetic or theoretical anal-
ysis of his vast number of works: and so it will suffice to say here,
that they consistently were a personal, rather than an intellectual
or merely aesthetic expression. Clive Bell (1976) claims that Picasso
was a literary painter, "He always was: again and again his pictures
express an emotion that did not come to him through the eyes alone."
(pg. 86) There is little doubt that his life Qutside the studio, had
a great influence on what was created within it, and certainly his
relationships with women had a consi;tent and strong effect on his
work.

[t is then, to his methods of work, his approach to the creative
process, and to his personal life, that one might turn to find the clear-
est picture of Picasso.

' Picasso was dominated by his art. For him the process was all
important and he hated finishing works, consideriné them deéd once
finished. His creative process depended on a continuous interaction
between the painting and himself, and was intuitive, synerqgic, and
synthetic rather than intellectually esta®lished in advance. He des-
cribed the process as follows:

. A picture is not thought out )d settled
beforehand. While it is being it changes
as one's thoughts change. And when it is

finished it still goes on changing, according
to the state of mind of whoever is looking at
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it., A picture lives a life 1ike a living crea-
- ture, undergoing the changes imposed on us by
our life from day to day.
(Ashton, 1972, pg. 8)

He said as well; ( *

[ consider a work of art as the product of a
series of calculations, calculations that are
frequently unknown to the author himself. It
is exactly like the carrier pigeon, calculating
his return to the Joft. The calculation that
precedes intelligence.

(Ashton, 1972, pg. 30)

At different times in his life, Picasso both denied and affirmed
the idea that his work was "research." Although, due to his own con-
tradictory statements on this aspect of his work, one cannot generalize
on this tendency, there is a strong and definite trend in his metnods
of exploring form which might at least be called experimental. C(Cer-
tainly, in all of his statementy on art, Picasso snows himself as more
concerned with process than -product, with painting than with paintinas,
and essentially with the continuing active "search" for adequate ex-
pression. His comments on his own work and intentions contain the fol-
Towing remarks which indicate his emphasis on exploration and process.
His aim, he said, was:

...,.to paint seeking new expression divested of
useless realism, with a method linked only to my
thought

(0'Brian, 1976, pg. loo)

He saw painting as work with no concluston, no firaé end; a painter

was never satisfied, In this regard, he made the following staterents:
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But the worst thing of all is that he has never
finished ... as soon as you stop you have to
start again. You can Rut aside a canvas and say
you won't touch it any 'more. But you can never
write the words THE END.

(Parmelin, 1969, pg. 17)

A painter's atelier should be a laboratory. One
doesn't do a monkey's job here: one invents,
(Ashton, 1972, pg. 51)

If you know exactly what you are going to do
what's the good of doing it? There is no inter-
est in something you know already. It's much
better to do something else.

(Parmelin, 1969, pg. 33)

Finally, in this regard, Picasso's most quoted Statement concerning
his process should be mentioned. "I do ot seek: [ find," he said, and
as 1t stands 1t seers to imply a lack of exploration: It must be viewed,
however in reference to its opposite; '"One never stops searchina be-
cause one never finds," (Parmelin, 1959, pa. 38) and in fact, his work
shows quite clearly that in reality "he finds constantly and seeks con-
stantly." (Parmelin, 1959, pg. 38)

Aside from his process-orientation, his synthetic abilities, and
ris intuitiye or instinctive emphasis, Picasso's work displays a violent
break with tradition and convention. This factor is not surprising,
for he was consistently rebellious and unconventional in all aspects
of nis Tife. He never in his life allied nimself with groups of any
xind, rebelled against traditional art forms and rerained aloof from

tre modern ones., After the Cubist revolution, he continued to rebel

ard to revelutionize his own painting tnroughout nis life. He was totally
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non-static, and maintained his remarkable ability to break out in new
directions, irregardless of criticism, till the end of his life.

Picasso's social'behaviour stands also as an example of his re-
bellion against social tradition, and convention. He was highly un-
conventional, painting furniture on the walls of his apartment when
too poor to buy any, shooting off revolvers late at night in the Paris
streets, keeping odd animals which varied from an ape in the apartment
to a white mouse in a drawer. The stories surrounding this asbect of
his personality are infinite, and though many are exaggerated and some
fabricated, there is little doubt that Picassc did not modify his be-
haviour any more than his painting to mollify social norms. In fact,
1t 15 clear that hi1s qreat enerqy and joyous often earthy sense of
_fun, wds sometires deliberately focussed towards shockina otbers and
provoking reactions tnrougnh nis uncenventioral benaviour. He carried
ris unconventionality as well as his sense of sportareous fun to his
grave, and even at the age of 77 could be seen dancing in a ladies'
nigntdress on the balcony of "La Californie” or greeting friends while
in the bathtub.

Picasso has been described.as naving "the creative genius of a
child” (0'Brian, 1976, pg. 342), and nhis enchantmert with the visual
world of objgcts is described as that which is "cormon among tre very
young." ({0'Brian, 1976, pg. 169) Burgess (1976 writes of his paint-
ing trat "his canvasses fairly reek witn tne insolerce of youth," (pg.
3U) ard 1n most biograprical accounts of his life, one continually

tinds tnis aspect of his cersonality emphasized. His incredible Jouth-
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fullness, even in thewlast years of his life, can best be il lustrated
through his spontaineity, his play behaviour, and through his steadily
maintained curiosity and exuberance for life. In his seventies, he
would create masks to please and frighten small children, he would
dress up, a matador one moment, a clown the next, he would coax his
wife to teach him ballet steps and prance about the studio as a dancer,
and would shoot revolvers at tin cans with Hollywood movie stars who
came to visit. In the middle of a meal, he would pick clean the bones
of his fish, jump up and press the pattern of the skeleton into the
wet clay of his pottery, and he maintained his qreat exuberance for
social qatherings of his friends. It is, no doubt, in these aspects
of his character, that his youthfullness is most clearly exhibi ted.
Picasso loved socral gatgerings of his friends and maintained a
fairly active and boisterous social life urtil near the end of nis
life. He worked in total and corplete solitude however, and the pro-
d1gious amount of work he created indicates that his social activities
were not distracting., His more intimate perscnal relationships with
women, of whom there were a fair number, had tremendous 1nfluence on
n1s work, primarily in terms of content rather than production. His
erotional narmony or upheaval was a fairly consistent element in his
painting, and serves to rein€orce the fact of his deep emotional in-
volverernt in painting and his integration of nis studic and non-studin
Tife. The Zlue Period and it's deep sadress ard despair, gave way to
~he warmtnh and blooming fullress of the Rose Period, at the time when

Prcasso began nis lorg relationship with Ferrande 21ivier. The dic-
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h) .
torted and monstrous females appeared in his paintings at the same time

when his marriage to Olga was disintegrating and again when his affafr
with Dora Marr was in its final stages. The voluminous classical nudes
and maternities appeared in paintings following the birth of his first
child Paulo. His painting then, was integrally related to and inter-
active with his personal emotional circumstances, and again it be-
comes clear that Picasso lived his painting and painted his life. He
did not compartmentalize or fragment his life, but rather remained

open in his work to all that flowed through his life. It is interest-
ing to note here, that though Picasso was deeply attached to all of

his women,-and apparently remained so, he left each one be: “xcept
Jagueline Hutin, who was with him at his death. He could - . bring
nimself, however to part with the phenomenal number of objects he had
acquired, his studios, and various nouses being full of everything from
scrap postcards to African masks, and each time he moved, he would
have nothing thrown away.

Picasso exnibits both an awareness of and an involvement in social
1ssues of his time. Both his awareness and involvement however, are on ¢
a fairly naive and idealistic level and aside from "Guernica" and a few
other works, his art exhibits as little involvement as Picasso himse]f:
"Guernica" was, without doubt, a violent social protest against the
German bombing of that town in 1937. It is a highly emotional cry of
outrage and horror at tne brutality of the actior, anc in itL Picasso
makes clear his humanism, his passionate emotional "nvolvement with

Spain and with nis art, ir addition to making explicit his deep hatred
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for Facism. He remained, however, uninvolved in both world wars, re-
belling against Nazi pressure by remaining in Paris and paig§}ng
throughout the Occupation. After the war, he declared himsé]f a
Communist, in a fit of enthusiasm following the liberation of Paris.

)
He explained his action in an interview fo¥ the "New Masses," a New

)
York paper.

My joining the Communist Party is the logical
outcome of my whole life and of the whole body
of my work. For I am proud to say that I pave
never looked upon painting as an art intendgg;
for mere pleasure or amusement: since line and
colowr are my weapons, | have used them in my
attempt at gaining a continually greater under-
standing of the world and of mankind, so that
this understanding might give us all a con-
tinually greater freedom. In my own way [ have
tried to recount what seems to me the tryest,
the most exact, the best; and naturally, as

the greatest artists know very well, that is
invariably the most beautiful too.

Yes, [ do feel that by my painting | always
fought as a true revolutionary. But now I have
come to see that even that is not enough:
these years of terrible oppression have showed
me that 1 have not to fight only with my art,
but with my whole being. L ¢
(0'Brian, 1976, pg. &3)
- . (Y = 'fp

Picasso explained later to a friend, "You see, [ am n&t Freﬁéh

»
but Spanish, I am against Franco. The only way ! could mak® g

was by joining the Communist Party, thus proving that | be 1 oA
PP 4
the other side.” (0'Brian, 1976, pg. 375). He never read;H@}g* nor

1t would appear, anything else concerning Communism, but
reaction ajgainst what he had seen in Spain in the war, r%t

e
response to a deep positive understanding and commitment. t%%igimnist

o 2

T e
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theory, [t was then, more an act of his idealistic humanism and basic
revolutionary character, than of a serious communistic beliefs. In
point of fact, his art speaks more clearly in this matter than any

other component, and it was and remained totally contradictory to the

. Communist philosophy of art for the people.

Picasso became a considerable embarassment to ‘the Communist Party
for the very reason that his art did not_gonform in the least to the
social realism demanded by Marxist dogma. In any event, Picasso was
neither highly active nor highly verbal within the Party, and his poli-
tical involvement can betZseen as minimal and intellectual, if not some-
what naive.

Picasso remained, through all his personal and public vao]v;ments,
pr%marily and essentially an artist. His profound influence on modern

.

art did not stop at painting, but pemmeated theatre dps1gn book 11lus-
trat1on lithography, pottery and sculptdf? as well. In nis work can
be found the source of Cubism, and the roots of modern movements such

as Surrealism, Dadaism and Futurism. 'He demonstrates that Mankind and

tne world are daily invented by Man himself." (Eynstein, 1976, pg. 80)
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PAUL CEZANNE: 1839-1906

Paul Cezanne was a painter. He is considered by many art historians
as a Post-Impressionist, by some as an Impressionist, and other,s treat
him és a mgmper of no group at all. The one factor on which most art
Pistorians seer to agree, however, 1is that Cezanne was responsible for
a revolutionary alteration of pictorial space in Western painting, which
laid the foundations for the modern art of the twentieth century, Cana-
day (1969) writes the following passage which aptly places Cezanne in

.

the cortext of Jate 19th century painting:

R

- Paul Cezanne was the same age within a year or
two as Monet and Renoir. He was younger by rire
J€ars than impressionism's patriarcnal figure,
Dissarrq_.

tHe was separated by some si1x centuries fror
a10tte, wno nad initiated tre revolutionar, cor -
cepts of space and reality that, perfected in
the Renaissance, had rerained tre foundatior of
vestern painting in spite of all variaticrs arg
refinererts until Cezarre init:a*ed tre revciu-
tion called modern art.

) Lanaday, pg. 1111)

lezarne vas, to tre sourger fenerat or of ~odern bairter,, seer a-
a leader, as tre strong retel against tradit:or. He w25 & prirary in-
fluence on Picasso, who said of him, "He was m, gre and only master

['ve spent ,ears study1rg rPis pictures | Lezarre -- He sas, gas yCu

™1ant say’a fatrer to us a'l. It ea- 7@ who protected us. /Q'Brian,

[P §

] ¢

(Yo

76, 23, 15€). Picasso also sar:, - pre roint of view of realit,,
what _c w35 d0'Ng w~as *ar ~Cre advarced trar tre Stear-erasre,

(9
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(Parmejin. 1959, pg. 112) and there is no doubt that Cezanne's painting,
though ridiculed and misunderstood throughout most of his life, was re-

volutionary both in itself and in its impact upon followina gener-

ations of painters. He became ‘“the most powe gle source of

inspiration for the break from tradition called ern art” (Canaday,
1969, pg. 1124), and as this source, his place in history is assured.
Two!dominant forces appear as the primary aspect; of Cezanne's
world view or approach to reality; the love of Nature, and the search
for a unifying structure within it. Having spent his youth ;nd the
Jreater part of his life in the Provencal countryside around Aix,
Cezanne developed a love of the natural world which sustained him
tnhroughout nis‘life and became the primary focus of his art. He spent
a great deal pf time outdoors, walkini and painting and observing in
tje ccuntr/s{de and rever felt entirely at Qome In tne urban environ-
ment of Paris, where ne lived for sMort periods on and off trroughout
nis adult 11fe. Cezanne's love of Nature was intrinsically tied ‘o
the searcn and struggle in nis work to find a controlled ard discy-
plined method which would express nis “sensations' of Nature, and
wnicn woul2 urcover tne unified structure ne saw within 1t. He souqgnt
fcr a strong system, which would synthesize the details and tre whole,
nCuld fuse tre elererts Of ature rto a c'earf crdered and structura’
unity. By 1277, ne rad learned what ne cculd from Impressiorism,
trom Uelacruix, Pissarrc ard Manet, anc had arrived at his unified
cercura. rerderirg of space. e integrated tne freedom of colour ne

nad gelred from Impressicnist experimerts 1rto r1s Oowr guest for jreater
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solidity of form and structure, »

»

He took over its essentially harmonious oﬁfidyl]ic
world, but carried on-from his earlier phases the
need to solidify the earth, which Impressionism

in its logical extremes threatened to dissolve in

a sweep of re flected lights or reduce to a schematic
system of colour divisions.

The harmony that he required in(his innermost
being was not a lyrical cry of praise to certain
aspects of landscape; it was a harmony that emerged
from as full a grasp of all the elemgnts as pos-
sible, one that included permanence as well as the
impermanence, stable structure as well as the
ocillations, asymmetries and tensiors of change.®

(Lindsay, 1969, pg. 158)

Even Cezanne's method of working all over the canvas(é; once, a
system he adopted in nhis mature style, praovides a key example of his
unifying and integrative vision. Each stroke altered the tensions of
colour and form and created new relationships within the wncie. Ce-
zanne was not so much painting pictures of Nature, but recording sen-
cations of the inner,attractions and repulsions of natural structures;
ne was "treating his motif as a living syéﬁem.“ (Lindsay, 1969, pq.
198) His was an intuitional grasp cf Nature, or reality, in its "im-
mediate fullness" with fyH* consciousness of the%ationships and

L)

changing interactions between elements of form and colour. (Lindsay,
,

1969, pg. 199) He was more concerhed with these re]ationswipf, with

the interactive, integrétivé‘tensions between objects, than e was

with the objects tremselves, and with the ultimate harmony of those

relationsrips. He wrcte to his friend Gasquet 1in 1897, "Art is a

rarrcry parallel with nature.” (Lirdsay, 1963, pg. 281)
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In his later years, Cezanne became a leader, though through no
wish of his own, for the young avant-garde painters(in Paris. [t is
in his advice, and counsel to these younger painters, especially Ber-
nard and Camoin, that he articulates his views on art and Nature, more
clearly than anywhere else. In these letters,aside from his continual

stress on Nature as the painter's only source, Cezanne consistently re-

fers to his own work as "study, research,”" and "search." He refers

to paintings as’ "instruction" and emerges consistently as a growth-

oriented and process-based painter. To underestimate this aspect of
Cezanne's character, his world view, his work, would be to miss the

driving force behind his entire life as an artist.

[ must strive after perfection only for the plea-

sure of qiving added truth and learning, .
(1874, letter to his mother, in Rewald,
1941, pg. 99)

To achieve progress nature alone counts, and the

eye 1S trained through contact with her.
(to.Bernard, 1904, in Rewald, 1941, .
pg. 239)

Tne painter must dedicate himself wholly to the

study of Nature and try to produce pictures which

Are an instruction.
(to Bernard, 1904, in Rewald, 1941,
pg. 236)

The real and immense study that must be taken up

is the manifold picture of nature.
(to Bernard, 1904, in Rewald, 19341,
pg. 236)

[ am going oA with my research and shall in-
form you of the results achieved, g9 soon as |
have obtained some satisfactgpn from my studies.
(to¥ollard, 1302, in Rewald, 1941,
pg. 224)
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Statements such as these, abound in Cezanne's letters to younger
painters, and perhaps might be summed up by his own definition of the
true path of painting as "the concrete study of nature." (to Bernard,
1904, in Rewald, 1941, pg. 236)

. Cezanne was highly emotional and invesYed almost his entire emo-
tional output into his work. His creative process demanded intense
concentration and he was often frustrated by his lack af "results," so
-much so, at times, that he would throw his brushes at the ceiling or
give way to emotional outbursts. His radical break with traditidna]
painting, and his often abrasive personality, left him with little /
support or unders{ﬁhding of his work until later in his 1ife. He with-
drew from peop}é, often violently, to work in solitude, often living
Tike a hermit, seeﬁng no one, letting none enter his studio. There
exists a rather legendary irmage of the rough, unconvertional foul-
moutned painter from Aix,; one that paints Cezanne as vio]eﬁt in temper
and behaviour, totally anti-social and the archetype of the tempera-
mental, pernaps mad artist. There is no doubt that this is an exagger-
ated image, based more on Cezanne's refusal to establish close personal
relationships and on his discomfort in social settings‘than cn a real
knowledge of the artist hirself“ There is however, as with most 1egends,
a gra1n of truth at its foundatwg/ﬁ for Cezanne was in reality highly
obstinate and basically distrustful of people. His long and intirate
friendsnip with Zola was abrupily terminated by Cezanne in 1886 with
the publication of Zola's "L'Oeuvre,” which *o Cezanne fepresented a

betrayal of faith ard a lack of understanding on Zola's behalf. In

. o0
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addition, Cezanne had a deep contempt for intellectuals and cleve#
speakers of any kind, often reacting to such conversations with "L'es-
prit m'emmerde." (Lindsay, 1969, pg. 102) Such forthrightness,
coupled with the deep emotional moodiness often provoked by his work,
was no doubt enough to alienate him from the‘social milieu at the time.
He had littlz‘more respect for social conventions; than he h&d for ar-
tistic ones, and for the most part simply ignored them and throughout
his 1ife withdrew steadily from social contact of any kind.

Though he had a long relationship wifh Hortense Fiauet, who ulti-
mately became his wife, 1t seemed to have 1jtt1e effect upon him in any
way at all, aside perhaps from causing a great deal of anxiety regard-
ing his father's acceptance of the situation. <She is treated in his
paintings, as in his letters as an object, neither adding nor detract-.
ing in any way to his main concerns. They lived apart a great deal of
the time and it is clear that Cezanne rseded harmony in his personal
life more than he could handle distractions. His eternal struggles
against the will of nis father, who opposed his painting, had left
Cezanne with a tcotal need for stability rather than conflict in nis
life. He would, in fact,'rather lie than bring the issues with nis
father to the surface, and withdrew from all personal relationships
which introduced conflict or tension. Cezannre reraired close to his
mother and sister, however, and it wbuld seem tnat this was due to
their consigtent support of his work, as well as the undemanding stab-

111ty with which they provided him., He drew a certain security from

such ties, and perhaps is describing his own feelings when ne writes
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to Charles Camoin in 1902

mother, in moments of sadness and discourage-
ment wi the surest point of moral support
and the most vital source from which you can draw
fresh courage to work at your art,

< (Rewald, 1941, pg. 220)

oo | congnptdlate you on being with madame your

Cezanne's withdrawal from people, both socially and personally,
was so intense that he even had a fear of physical contact, becoming

enraged if anyone touched him. The Pissarro children and even his
\
housekeeper has specific instructions to avoid touching Cezanne, and

his total refusal ta become deeﬁly or intimately involved with anyone,

seems to be related to this. Both physical and erotional contact were

v

intrusions on him, wére penetrations of his privacy and he often spoke
resentfully of people "getting their grappin into him." (Lindsay, 1969,
pg. 82)

He maintained hi; demand for solitude and privacy even after his
work gained some supporters, and resented any attention given to his

personal life., He wished to remain anonymous:
3

But I curse the X's and the few rascals who, for
the sake of writing an article for 50 francs, drew
the attention of the public to me. All my life
[ have worked to be able to earn my living, but
I thought one could do good painting without at-
tracting attention to one's private life. To be
sure, an artist wishes to raise his standard in-
tellectyally as much as possible, but the man ~ust
remain ih obscurity.
. (to Gasquet, 1896, in Pewald, 1947,

’P’g. 198)

and to his son Paul in 1906 he wrote:

,I
'S
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As for me, [ must remain alone, the meaness of
people is such that I should never ‘be able to
get away from it, it is theft, complacency, in-

fatuagion, violence, the seizing of your work ...
V’ﬁg (Rewald, 1941, pg. 269)

Yet as much as Cezanne drew his solitude around him, he remained
open to change and new ideas till his death. He was very interested
in the younger generation of paimters, and gave them encouragement and
sympathy. Their views, more modern than his own,‘'did not offend or
threaten him, and he felt with some of them a rapport he did not';hare
with the compatriots of his own generation. He wrote to the young
Gasquet, "“Perhaps I was born too early. | was more a painter of your
generation than of mine ..." ({Rewald, 1941, pg. 203) and to his son
Paul, "I think the young painters are much more intelligent than the
others, the old ones see in me only a disasterous rival." (Rewald,
1941, pg. 273) One senses that Cezanne, in his distaste and avoidance
of conflict and argument, was more easily drawn to the young painters
who supported his work and accepted it with understanding and without
question. It is perhaps, tne dislike of contention, of the imposition
of ideas or will, stemming from Cezanne's constant struggle aaainst
nis father's manipulation, which provides the most understandable
cause for his choice of a solitary and private existence.

Cezanne was active in neither a political nor a religious sense.
For a tire he neld radical views politically, but did not act on them
and his involvement was intellectual rather than actual. In his let-
ters there is no indication of any deep piety towards God, or any -

thing else except Nature, and though near the end of nis life ne went
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to mass, it was more as a comfort against death, than an act of belief.
It was in his work that he found what comfort most would find in reli-
gion, and at the death of a friend's mother, he wrote,
but 1 well know the aching void caused by the

disappearance of people we love ... | beg you to

devote your time and energy to painting as being

the surest means of diverting your sadness.

(Rewald, 1941, pg. 128)

One doubts the sincerity of his late in life church-qoing when in
the year of his death he wrote to his son, "I think that to be a
catholic one must be devoid of all sense of jué%ice, but have a aood
eye for one's interests." (Rewald, 1941, pq. 2%57)

In regards to the personal, social, religious and political as-
pects of life, few artists would appear so removed as Cezanne. He
was aware of all that was around him, from music, to literature, *O
the political events of his time, to the f:;est complexities of
Nature, but severed himself from involvement in all but Nature and

his work. His work was revolutionary in rejecting the traditional

system o f spatial representation, but more revolutionary for his treat-

ment of "each painting as a new probiem that ccould be solved only by
finding means to satisfy the demands peculiar to it." {Caraday, 1969,
pg. 11.3)

-

Like all areat artists, Cezarne found tne formal
means to express his responses to the world, and ;
like a handful of them, his means were sC reyo- v
lutionary as to shift the course of art. .
{Caraday, 1969, pg. 1123)°

a~

4
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A QVERVIEW OF COMMONALITIRS AMONG_THE ARTIST SAMPLE
1

This section, like the Concluding section of the preceding Chapter,
provides an overview of the shared characteristics exhibited by the
artists described in the previous pages. Again it should be pointed
out that the following comparison is in no way an attempt to reduce
individuality-or to imply sameness among these artists. Rather, it is
merely an attempt to point out certain general tendencies.and char-
acteristics which they seem to have in corrmon. On a superficial
level, the first and most outstanding characteristic shared by Al-
berti, Delacroix, Morris, Cezanne and Picasso would seem to be the
revolutionary nature of their involvement in art. They represent dif-
ferent historical periods, different nationalities and contributions
between them which range through painting, sculpture, architecture,
the decorative arts and printmaking. Each was very much an individual
ard each made revolutionary changes in the course and development of
nis épecific field of endeavour. VYet beyond this, there would seem to
be further commgrnalities and deeper similarities which rmight be viewed
as craracteristic of the group.

211 of the artists~in tnis group display strong similarities in
tne view they held of the world, or 1n their consciousness of reality,
tach of trem placed Nature 1n tre central dominant posttion of treir
view, and each regarded it as an harmgnigus and complexty structured
wnole. Alberti's ~ork wes a consistent atterpt to explain it's lawful

ard ordered structure and nmis perceptior of i1ts narmony 1rvested 1tse:f
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n all his works, Delacroix sought also to express the harmony and
balanced unity of Nature in his work and Morris sought to renew the arts
by returning to the clarity and simplicity of natural forms. Morris's
views on socialist aesthetics, demanding beauty in all the arts for all
men, indicate as well the holistic and harmonious natur® of his con-
scious reality. Picasso and Cezanne both set about deep investigations
of the natural world, in order to express the deeper structures and har-
mortes they saw within its forms. All men sought unity in their work,
as did they seek to clarify and express inherent structures which they
perceived in Nature. All of these artists found or extended their
consciousness of unity and harmony through -a strong tendency to relate,
Integrate and synthesize ideas and perceptions. They were connective
trinkers, able to relate divergent stimuli and to corbine apparently
f1fferent aspects of tne world. Alberti's relationship of ~usi¢ and
architecture, of mathematics and pictorial spatial depiction, of sur-
veying and sculpture are more pronounced exarples of‘his tendency to-
wards integrative thought. UDelacroix's syntnests of classical and
ronantic influences in painting, nmis synthesis of influences as diverse
as Constable and vVelasquez, nis conrections between science and art,

all present him 1n tnhe light of inteqrated thought. Morris connected
art, aestretics, politics, ristory and marufacturing, in a nignly re-
lated cortinatinn whicr has influerced both theor, and practice n tre
manual arts ever since. Picasso's work in all media 1s riqrly syntret c,
integratinag at twmes: obJects from tne real world 1nto the creation of

art. Cezanne's work ™ay be viewed as a syntnesis of Irpressignist
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The simple fact that all of these men were artists, and created objects
which are by their very nature a synthesis of vision and the manipula-
tion of formal elements, is sufficient to reveal their general tendency
towards synthesis and integration of thought. What is more important,
however, is that tné synthetic process of each was so novel, unpre-
cedented and powerful as to have radical effects upor the art of their
time.

Little evidence needs to be reviewed here to illuminate the revo-
lutionary nature of these artists. All were bagically unreceptive to
the traditions and conventions of their time.. All seem to have been
inquiry-oriented, questioning as they did the previous established
"srder of tnings" in the arts, and all seemed minimally, 1f at all,
11mited by mental sets which would have hindered their expluration and
expression of tneir world. one were nighly religious 1n tne sense of
commitent  to organized religion, uelacroix, Morris and Picasso having
abardoned or rejected the Lhurch completely, and Alberti and (ezanne
(at tne @nd of mi, 11fe;, seeming L0 méintawn only token ur superfi-
cial involverent. A case miant be made for a nature-orien’ el

Jious leanina for all five men, but there 1s tCO little eviderce on
{

whiun to jereralize 1n this area. Suffice it to say, that rone wé\i
jeenl, _matted to orqanized religion, yet all seem to display a "re-
liqtcus  attrtude toward Nature and theilr work.

[maginaticn, betn riqnly active and esteered by eacr, 15 ancther

Obvious comronrality between the merbers of the artists sample. There

v roweyer. 3lmost no verbal record at all, regarding any of these



men, which can throw any light on their actual imaginative process. In
.}
fact, there is little written by any of them regarding their creative
methods, either in thought or in the actual construction of a work of
art. One area, however, where generalization might justif{ably be
made, on the basis of written evidence in all cases but Picasso's, is
the consistent app]gcation of structure and order to the imaginative
and emotional aspects of the creative process. Delacroix constantly
refers to order and structure, and applied intellectual discipline to
his “temperament,"” Alberti used mathematical reason consistently in re-
lation to his imaginative work, and Cezanne ;ften spoke of “logic"
and sought for a formal and structured system of which would give order
‘o nis emotional expression. Morris's artistic Creation as a designer
was highly ordered, synmetrical and "mathematical” in form, and he
too, utiitzed more formal intellectual thought to supplement his ima-
Jinative sources. Aithougn Picasso refused consistently to explain
or theorize on 711s own Ccreative process or products, there can be no
doubt tnat both Synthetic and Analytical Cubism were partly a result
of applying a hignly intellectual and formal structure of thouaght to
nis 1maginativé expression. Thus, all of these artists, to sore degree
at least, utilized both formal and intellectual modes of thouant in
congruity and 1n combrnation witr their divergent intuitive ard ima-
;inative rodes.
Anotrer eierment which might provide irgint 1ntg tre creative

process of tnese 1raividuals 1s that of openness to change, or what

~iS aried In tne Srevious (hanter tne welcominy mind Arann all

\
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of the artists, William Morris appears to be the only one whd did not

consistently remain d%en to new ideas. Cezanne was remarkably receptive
‘ @

'S o

to the following generation of painters, Picasso consistently gccepteq
new movements and innovations in art, even when they moved cou‘tef'to .
his own work. Alberti was a conscious seeker of contemporary know]edggn
anJ‘ghange and certainly, he even made use of a great deal of the 1gno-
watians of his time. Delacroix, for the most pant, also exhibits a
"welcoming mind," and accgpted.innovations 1n photography, color science,
and other painging (notably the Pre-Raphealites) as greatly exciting

ar. 1nstru¢ti;e,!wheg many artists of nis age rejected all tﬁFee out-

o . . . . 4
4 iht. Morris, howdver, hated modern civilization, and rejected almost

entirely the victorian notion of c(hange and progress for their own

%

“sake. Thig tendency may be seen in a dual manner, as either a.oejec-

5

tion of novelty and change entirely, or‘as a rejection simply of the

change’wrought'by lhé industrial revolutign. The Pre-Raphealite move-
ment, waph i:¥lueﬁced Mo;ris in his rejection of contemporary changes,
was itself a revolutionary* and novel stance in Victorian sbciety.
Morrli’was open to this change, as well as to politiCal.chanqe and

t- - -
trus h{s rejection of the '“progress" of industrializing Engiand might
be séen_as,a result of .h1s definition of “progﬁess,“ rather.than an
outrwgﬁt disiike of Lhaﬁge 1tself. Morris di1d not like the auality
Jf the ”progréss“ ne Saw, and thus rejected it, not because 1t was
rew, Cut because 't was harmful.

0f tre five, Picasso, Morris and (ezanre were nighly unconventional

'nothelr soctal bengvicur. Alberti and Uelacroix, on the surface, re-

-
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main the picture of conventional respectability and no generalization
can ‘7alidly be rfade on this element of their character. ~No such limi-
tation grises in the realm of play behaviour, and although both Picassd
and Morris were highly active in this realm, Alberti ard Delacroix
Eseering1j less so, and Cezanne ranifested 1t in a dif ferent way, all

of them can be seen as highly playful at some level. chasso.and
.Morris were playful at both the active and symbolic levels, both cor-
Sistéptly disp]gying boisterous, clowning and imaginative acticns

more usually asscciated with childnood, throughout their lives. At

N

. { ' .
tre symtolic or fantasy ‘evel, botn were extrenely dctive as we'|;
Morris's fartasy finding most cbvious example in n1s Forantic verse
and Prcassc's in his painting, poetry and, tneatre design. Alberth

and Delacroix were more highl, active in play at the syrboiic level,
N

. Alberti's matheratical games, inventiors and cryptograpty, ard Lela-

croix's romantic fascination and manioulatioh of exotic and fénta%y-
oriented subjects are examples .of their 1nvolvement at that level.
Cezanre, as well, wmanifests an irvolverent in the fantasy asgect
of play beraviour, though it seems to fade with age, ard many of
nis earlier paintings into which he injects nimself as a-figure in
dream-iike corpositions, can be interpreted as maginative play te-
haviodr.

Ahat ccémmra11t1es as seem to ex1ist 1n play beraviour are nct Ly
ary means as ‘orce;ul as tﬁose which ex1st 1n tne-‘sea of emutional

invglvement 1n work. All of these artists placed a deep emotional

Tnyvestiment Ir thelr work. [t was for ail of them, the primar, focus |
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::na priority of their personal as well as professional lives. All were
highly enthusiastic, energetic and able to bring to bear great emo-
tional intensity on lheir creafive endeavours. The deep love of art
and Nature exhibited by all five artists was indeed the consuming
emotional relationship in their lives, and the depth of emotional
commitrent  was unmatched in their relationships with people.

Of the artists in this sample, only Alberti and Delacroix re-

mained unmarried throughout their lives. Morris and Cezanne were

. * L]
_ _ _ - F
both married once ard Picasso appears to nave been a 'wowanw;er in, “.

*re true sense of that word. Thus, in tne realm of personal rela-*
tiononics, onge s confronted with no superficial commen trend arong
tresg Men.  Thelr persoral ard private It@es were in fact very differ-
ent, and oniy ore corron trend ecerges. A1) of them avoided as ”uc%
35 ossibie, personal conflice and‘none placed treir ercticnal cor-
Dariors or a greater level of irportance twén tnelr work. In fact,
M1 eaCn Case butlﬂicagso's, these men strcve for harmeny in theirgper-
’ _ S _ .. ; ~ . <
soral Trvesyand avdpdédl the q&strpcf1ons caused by teem. Lither by
w‘tnﬁrawal ard retreat, as n Ce?évne, by ariable non-involverent, as
ir Morris, or by corpiete avoidance of irtimacy as ir Alberti and
Jelacroix, eacn relegated nis perscnal affairs to a non-interfering
secondary role 1in "15 Tife. Prcassc trjed,as na%d a; ne cculd to
maintair erotiural narrony 1n the personal realm, ard trougn nis per-
soral_affairs fZokluerced the contert of ~1s work, :néy never 1in any

sense superseded it. As erctionally cnaotic as Picasso's relationships

witn “thers were, tnere is no doubt that he avoided personal conflict
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as much as he could, though his success in avoidanée was small indeed.
Socially, there is no common trgnd that can be found among this
group. And though all of them needed solitude to work, Alberti and
Delacroix were aquite conventional in their social tastes and maintained
!%iriy reqular attendance at social gatherings. Delacroix, of ccurse
became more so];gary near the end of his l4ife, but maintainea the
civilized veneer of a "gentleman" till his death. Morris was totally
unconventional and contemptuous in social gatherings.but maintained
a fairly active cfrc]e of friends whose society and company he enjoyed.
Picasso as well, appears as a highly social mak, though totally un-
"tonventional and unirpressed by social derands outside his own circle
of equally unccnvertional ;riends. Cezanne, was anti-social: and
except for a few friends, anc nis family migqé have been a hermit,
Tnus, both in terms of the quantit, and the nature of tneir social
beraviour, the aftist group seeris to display ro similarity at all¥-
None of the artists had respect for authority, and if they did
ret simply Tanore it, as did Alberti, then they actively rebelled
laiiﬁnnst it, as did Morris, Cezanne, De]aC{oix and -Picasso. Their
respect for and desire to succeed ard aain acceptance, however, dif-
fered. Alberti was highly esteered in nis own time and did not need
to concern himself with success or acceptance except in terv§ of his
writings. In that case, he was nurt by criticism but did not change
nis style to accurodate 1t. Morris was basically unconcerned with
acceptance or success, and ignored criticism entirely, Picasso, Dela-

croix, and Cezanne, all wanted success and acceptance, yet all refused
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to change or manipulate their work to gain it. So, in terms of the de-

sire for success, these artists differ quite radica]]y,‘but in their

L)
refusal to seek it thrcugh compromise of their work, they are strikigg-

ly similar.
: Finally, in regarding the last of the points of reference fo(///
comparison, that is the social or'political consciousness of the group,
one finds a common tendency towardé a “humanistic" ideal. Ideo]ogj—
cally, at a very gereral level, their views are quite similar, all
of them leaning towards freedom and equality, and non-violence. Their
behaviour politically, or level of involvement in social issues is
quite variant howévér, ranging from the passionate and active sogialism
of William Morris, to tﬁé tical numanism of Alberti. Delacroix,

[

though protesting the loss 0 berty in Greece and romanticizing tne

e

rejained liberty of thre E;eﬁ&h republic, was not basically political

-

or even egalitari ﬁﬁ anry sense beyond idealism, and in fact he may
have\ggfgugga;l1y attracted to the romance and drama of those po]i}ica]
subjects, as he was to their ideclogical importance. Picasso, thodgh

a Communist, was neither active politically ror Communist in his paint-
ing, and he can be viewed as either politically naive and-+e#®TTistic or
as simply a Cormunist man and Capitalist painter, titrer way, he ap-
pears as neither highly active nor hiahly irforred at the socio-nolitical
level, (fezanne maintained certain radical views, refusec Ao be con-
scripted, and.remained éssentially uninvolved in palitics or social

issues, Thus, in this area, there would appear to be little commonal-

ity, excd!? perhaps at the highly general ideological level.
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Finally, Picasso, Alberti, Cezanne, Delacroix and Morris were all

v
highly process-oriented, and all continued .throughout their lives to

\actively inquire into their world. All were highly curious and re-

mained so till their deaths. None saw their work as finished or finite,

or as a separate series of products, but rather as a continuous search

.~

and expression of ideas through6ut time. A1l re-explored and reworked

similar ideas throughout éﬁET?~+Tves and none of them assumed the at-

tainment of knowledge or growth were finite processes. And finally,

all of these artiéts, Leon Battista Alberti, Eu.e Delacroix, William

Morris, .Paul Cezarne, and Pablo Picasso, placed the exploration, tne

crea g nd tge expression of the truth, beauty and reality of Nature

at the centre of their aduT?ﬁives, and kept 1t there throughout ;mrniu
i
= 3
&



CHAPTER SIX

THE COMMONALITIES

————

¢ INTRODUCTION

1
This Chapter presents a suqiary of the common elements shared by

botn the artists and scientists explored in the drevicus two Ciap.@rs.

used as starting S%ints for inguiry and are-presentc VNG * form

in Figures 1 ; !t Tf must be S e that such commpnalities as

ted, represent general ten-

e

e in"the world view, modes of

-~are displayed, and especially t
dencies and characteristics wh
ght, creativity, social interactton %and so;ial conScicusness of
“sam'ple. They are by no means meant as a finite or; exhaustive il-
lumination of individual character, tach artist and scientist by nature
of their individuality, is necessarily differ*from each other indi-
vidual. The point here is not to disregard iﬁﬁividua]ity,.but rather
to see if differences exist because o the 1nd1vidua):s irivolvement in
art or in science. This (napter, then, presents evidénce to suggest
thé@*therSmre as many 1f rot gore commonalities among these men, and
“that such differences as exist, and there are many, mray just as easily
be exp]ainéd through individual personality differences as through an
inherent diéhotomy betwe® the nature of their involvement in a disciptire
Thus, this Chd‘iér presents an overview of shared commonalities in

the areas of world view, modes of thought, creativity, social inter-

174
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action and social consciousness, as they appear in the examination of
the artists and scientists studied. It should be pointed aut here that
there are no clear or well-established boundaries between these #ve
areas. Tﬁé world view or philosophy ,of an individual necessary inter-
acts with his médes of thought, as do both with his creative process,
and so.on. These areas are meant only as starting points and a good deal
of overfap and inter-connection is inevitable. Thus, those aspects of
thought and behaviour which appeated most relevant to each of the five
elements, are those which are discussed in relation to them. CGertainly,
-there are characteristics discussed under Crea;%vgix_which could edual]y
wel}é‘glrelated under ﬂgggg_gf;Iggygbﬁ) and it ér important that the
reader does not interpret these categories as excldsive or definitive.
They serve merely as points of departure from which to explore the dis-

.

played commona]ities‘getween the artists and scientists undeyq;dy.

WORLD VIEW; CONSCIOUSNESS OF REALITY
. 3

:>A11 members Of both the artists and scientist's aroups held ;
Strikingly common vision of the wor1d.A They defined reality in a
similar fashion, viewing Nature and th; universe as harmonious, knowable,
and possessed of an internal and unifying structure. As artists and
scientists they placed the exploration and expression of Naturéd at the
éentra] core of their philosophies of their 1ife works. Such an
ho]istjc view of Nature and knowledge as is displayed by these indi-

viduals is most striking when jt is considered that all of them pos-
L Y
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sessed at the same time, highly specialized knowledge, focussed on
specific and relatively narrow aspects of Nature.' None of them were,
however, limited by the depth and complexity of thet knowledge iﬁ one
aspect of Nature, and it has been amply illustrated in previous chapters
that their world views were broad, comprehensive and connective.

There exists, in addition, a‘Eommén re1ation:hip bétween the in-
'dividuafnhimself, and Nature, or reality as he viewed it. Al]l of the
gr&'ys:s Qud‘;sgj_é'untists in the sample were actively, ‘Subjectively and
ggep]y inv&]Qed with the world. None were attracted to metaphysical
or purely theoretiéa] relationships with the world, buf rathes each,

.
in his own way, established a #eep and personal attachment to the world
around them, recognized its beauty, dg?ighted in its complexities,
forms and structures, and viewed Nature and reality from within, as a
part of it, through the senses as well as through the mind.

Another aspect of world view, that is, religion, shows some general
similarities, but great diversity in i*  asrticular manifestations.

The general common element shared betweer tne artists gnd the scientists
in relation to their expressed religious viewS, is that of an emphasis

b
on 1hdividual rather than gfoup involvement. None of the artist$ or

scientists were hidhly committed to the organization of religion.

~Even fepler, the most "church" oriented of the sample, refused to accept
the e;tire church dogma. Thus, though most of the individuals might be
called religious in their own manner, the common element among them is .
that each established a personal, non-;raditiona] and unconventional or
indif ferent relationship to established religious+<authority. There,

-~



howe{er. the similarity ends, and there is an equal tendency in both
jroups towards diversity ranging from atheism to passive indifference.
Thus, in terms of a consistent attitude towards organized religion,
there seems to be ncne. Except for the tendency in both artists and
scientists, to remain aloof from the authority of the Church, their
actual religiols “iews were personal, individual and quite different,

Basic aspec;S &f world view are summarized in Figure 1.

. »

MODES_OF THOUGHT

i~

The most sﬁ\‘i(ng similarity between the artist group and the
scientist group M the modes of thought utilized by both, may be described
b; the term §£ﬁ§g§j. All members of both groups utilized both structured,
linear ;nd logical thought processes in addition to, and often in com-
bination with, spontan?Ous, divergent and intuitive modes. Both intel-
lectual and imaginattve thinking was combined by both groups. [n addi-
é'on to the use of both, supposedly opposed, modes of thought, both groups
were consistently integrative and conrective in their thinking. A1l were
highly’skil]ed at relating new knowledge, ideas, insights, observaticon,,
and images to their overall matrix of thought and experience. In addition,
all displayed an ability to relate and combine ideas, or images in a rovel
fasnion, to perceive relationships which had oreviously been ignored or
avoided, |

A1} of tne artists and scientists were able to work with struc-

tures, with order, and with a harmonious organization of elements,

whether they were words, abstract symbols, actual objects, or images.
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A1l of them possessed and utilized highly act1%}‘ﬂnaginations. Bd%h
groups di‘b]ayed a great degree of intyuitive insight into Nature as
well as keenly developed observation skills. A1l men were concerned
with the relationship between theory and practice, or intention and
Nature. A1l integrated détai] and whole and were capable of attgin-
ing" a balance between them. None of these individuals worked exclu-
sively in an inductive or deductive method, and all maintained a sub-.
Jective, intuijtive involvement with their work. All of &hese men
possessed "welcoming” mind<# made ready by active curiosity, consistent
"search" experimentation, or observa¥ion, and open to recognize variant

aspects of the world which could serve them ir their endeavour. All

of the artists and scientists in this sample were proc ed,

expanding aMd extending and changing thet% "products" tho gNtout their
lives. The emphasis for thénr as on “fi;ding,” "seeking," and contin-
ually attempting to move closer)to Truth and Reality: the scientists
SO that they could explain Tf, and the artists so that they could ex-
press it. Both groups were, in addition, unafraid to take "risks" in
thought, and were, for the most part, unhindered by the accepted
thoughts and methods of their time. The unfettered nature of their
thoughts, the "welcoming" aspects of their minds, and the integrative
and connective characteristics of their mental abilities stand as the
major commonalities between the artists and the'scientists as "thinkers,

The major characteristics of individual thought modes are presenteg

in Figure 2,
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CREATIVITY

The modes of thought mentioned above certainly may also be seen
as aspects of the creativity of these artists and scien&ists. There
are, however, other factors which might contribute to their "creative
process”" in which further commonalities are displayed. The common

‘ \
tivity, is #he tendency towards combinative and synthetic thought,

‘modes of thought which might best be seen as an aspect of iﬁfir crea-
More importantly however, ié the common.trend towards perception which
is at once moye acute, and more attentive than that of most indivi-
uals. Both groap: displiy a definite perceptual acuity, an ability
to see similaritszs in seemingly different things, or to see matters
1n a novel and unconventicnal manner. The willingness to entertain
combinat»egs or juxtapqsitions which seem contradictory or unnatural,
15 also ;.common aspegt of both groups. This is followed quite natur-
ally by the total lack of ‘concern, in the realm qf wqQrk, for public
opinion or support. All ren in bath groups, seemed duite unaffected
by public criticism of their work, or by opinion which represented.
tye traditions of their time. lMone were impressed by authority of any
kind, and it would seerm that the majority of both groups held strongly
neqative views on authorit, in general.

I} may also be mentioned in regard to creativity that all of the
“.gr§h§t§ and scientists displayed 1dtgdse powers of concentration, and
' > a ;?Zh degree of patience, in reflationship to their work. All of them

‘ware capable of prodigious work loads, long and arducus time commit-

’.y ments to their labour, and total focus of their intellectual, emotional

‘ ""‘ >
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. b
and physical energies on the work at hand. Al] members of both groups,

though able to focus concentration to intense dedrees were at the sarie
time acutely aware of small, often: d1stract1ng det?1ls which might have
relevance to their work. A]I had a capacity to make use, mostly posi-
tive use, of accidents of thought and action, and thOugh‘most were
"saturated" megially and Emotiona11y with their Qotf, they seemed
capable of maintaing a varfety 0f thoughts and %déas\at the same tire.
A final common element which may have some bearing'on the crea- ,
tive processes of both groups, is tne'relatively consistent 6céur*ence
of play beraviour. Though there ;g no common category oy t}pe C1iki |
play behaviour which arises, all of the art'sts and sciertists under
>tudy manifested this type of behavicur at either tne active, cr the
symbolic level. Tnere was an-equal terdency towards both tyces of
play exritited witrir botr aroups, and neltner Lnhcws a terdercy to My
exclusively on one or the otrer types. Some aspects, of Creativit, are

represented 1nFugure 3.

X

SOCIAL INTEFACTICN

in tre area of -occal 1mleraction, gre terd; tr find mcpe It ffar.
grces trar similarities beteeen incividuals. This ts certatrl, trye of

both groups, thougqn tne differences seem 0 be betweer irdividuals
2

\
ratrer tran detweer arcups. All of the arirsts and scientists dis-

played diverse .ocia) beraviours, cerscral relat cnsrips arg "eSPUNSEs
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to social conven;%ons. Both groups had memberg who were highly social,.

!

convivial and enjoyed social gaphefings. Both Qroups had members who '
were, if not anti-social, at least, contemptuous of societytwtth a

capital'S'. B8oth groups_had membpers who were high unconventional in
: - ]

social behaviour as well as members who guftg_accépted the social
proprieties of their day. Both groups had members who maintained pér-

sonal rélationships ranging from stable to disastrok, from calm and

permanent to tumultuous and erratic, and there is little if any internal

group corsistency in this realm. T%erg ate, in fact, a few social atti-
_ ‘2 _ . .
tudes and behaviocurs, and few personal relationships, which are not

LY

represented by the individdals %n each group. \

T

in the fecenpf such individual diversity, however two factors,
comron t§ both groups and all the individuals within ther, are out-
;tarding. both Froups, the artists and tne scientists, 1réegard1ess
Sf treir social life styles, their personal relationsnips, or their
tack of noth, in tne reé?w cf interactions with people placed their
WOk %1r(€. foremgut ard 1n absclute supreracy. The centra]i;n of

.
wOrk, as ccrpared té the 1—portance of peonle, arises over ard over
ajair r o tee sccral and persoryl lives of trese individuals. Ir peoint

ot fact, 1t ~ost crobtably accourts for the varizus social and perscral
s

Lemaviours.,

A

AT cfutrese “ndivaduals scuaht for harmony ‘v tneirs persora)

A ]
a7d emotrorai lives, mcst definitel, tc avoid distract ons which would

’
rieder trelr work an@ther such narmeny was attaiHEEIZLrough a

stable, cursistert nor-demardirg rarriane, tnrcugh accertance of
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. social cpnvention, or through avoidance and rejection of both, both

groups<Q$eded, sought and estab11shed that harmony and stability )
This brings into focus the second énd only other commonality shared
hy these men\Gn the social and\Personal rea]m. A1l of them consis- ,
tently avoided emottﬁha1~conf1ict. This is not to ﬁay that none of ‘
them experienced any; and in fact some of them, 1in both groués: were
plagued by such perso;al conflicts on many gccasions. " A&11 of thém,
however, definitely‘made stréng efforts to endure as little emotional

conflict as was possible. Without doubt, as different as the; e in
this area, all of-the artists and scientists were far more concerned
with things and ideas thaq,with people. Major elements of social and

personal behaviour are summarized in Figure 4.

SOCIAL AND POLITICAL CONSCIOUSNESS

Once agﬁin, in the Area-of social and political consciousness, the
differences between the individuals are greater than those between the
groups. It may be mentioned again here, that the tendency to reject
autho®ity was consistently displayed by all individuals in both groups.
Aside from that aspect however, it would appear at first glance that
very little commonality exists even within the groups. In terms of
involvement in-social affairs or Eolitical'isspes, both groups hawe

members who are passive and both have members who were highly actfve.

Ideologically, one might find a genera1’tendency°towards belief in
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in- freedom and'equaljty, even thgugh the mant}estations Pf that be-
lief range from ra&jca]fSocia]isn. to Comunism, to iota]znoné .
invo]vem;nt. ~ Certainly, based bn thei}‘actions,_ therg’is little
consistency even within the individuals xhemselve;. Tﬂefr political
responses where they.exigf. are 91mo;t always idealistic, emdtiohal]y-
" based and ideological, and one dqes find a general cdn;istency between
groups on an ided]ogica] level, A distaste for war, violence, and
.. force of any kind, an fnternatﬁona]ist leaning, a dislike fo;'preju-
dice, racism.and mistreatment of minorities, and a love of freedom
and equality for all, seem to ge commonly shared by members of both
’ groups. One ﬂh;t question.however, not the sincerity, but the matur-
ity and depth of'such a general “liberal" stance. For™throughout
both groups, inconsistencids arise witHi; the individuals thépselves,
"and one is confronted with Einstein's pacifism besidp/ﬂ?§\§ﬁzourage-
ment of -the uée of nuclear weapong; and with PicassQ's outrage at
‘”Guernjca“ and seeming indifference to the world wars w TEH wracked
France. | |
| There seers in the realm bf‘actua] 1nvo1veﬁent, a tendency to-
w‘ards poh’t*] immaturity and naivety 1,” most of the individuatls
explored, but essentially, they remain individual in their political
aJ! social _involvements. Thus, though a very general commonality
in ideology exists, between both groups, and a definite cormon reac-
tion against authority, the behaviour and the responses of éach

individual, whether artist or scientist, must be viewed as different,

if not in essence, certainly in ast. Figure 5 presents the general

/
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characteristies of the social and political consciousness of both
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CHAPTER SEVEN &

TOWARDS AN- HEDRISTIC VIEW OF ART AN SCIENCE \
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a4
THis Chapter presents a summary of the findings, the conclusicns

\ which may be drawn from them, .and the implications which arise having
. @ ~
relevance for.our cultural understanding of Art and Science. Since the

educational manifestations of the traditional and Science

are highly influential in the maintenance of cultu stereotypes, m

some consequences of potential Art-Science commonalities as they reflect

on educaiibqa] practice are also discussed here. In addition, this

™ S
Chapter outlines recommendations for further research and irquiry which
might deepen our knowlédge and insight into Art-Science relationrships

and consequent epistemic and educdtional assumptions.

)

\ ~ \

’ RESTATEMENT :PF.THE PROBLEM

This study set out to illuminate siqnificant comroralities in crea-
tive artists and scientists in an attempt to contribute to a less pol-
arized and restrictive view of Art and Sciencel Through—Such an inves-
tigation of representative individuals, it was hoped to provide auali-
fative Zvidence that the traqi?ional Art-Sciénce dichotomy provides rc:
only a limited and fragrmented view of knowledge, but that it presents '
actual 653(&;1es to a clear and basic understanding of two of the greafe):

v

products of human creativity.

.. 190



191,
The specif}c purposes of the study were stated as follows.
; a) to dtscover and delineate possibl; ch@racteristics of be-
haviour and thinking style in creative Artists and Sclentists, *
b) to seleét. and synthesize these common elements where they
"exist into a synerqetic and heuristic view of the artist and sgientist

. . . \ . '
which might provide. a basfs for more comprehensive, less stergotyped

insight iRto the fields of Art and Science.

-

c) to examine the implications of such commonalities\as are dis-

cpvered for the traditionally assumed dichotomy between Art an
and 1ts dominant edu;aléowzi\ggg}fes}afions.

In addreséi g itself to thesedﬁurposes. this sgudy examined.a
sample of five highly creative artists, and five highly creative scien-
tists, drawn from differenf historical periods and various fields of
specialization within the two broéd fields of Visual‘Arts and Séience.
Eachlindividua1 was described morphogenically; within-woup commonal-
1t were delineated, and betweeh group comparisons were undertaken

in th#®areas of world view, modes of thouaht, creativity, social inter-

action and social or political consciousness. <:
.
I
SUMMARY_OEATNDINGS ’
Striking cormonalities between the Artists and Scientists sarples
\

were found in three of the five areas exarired, and the differences

found in the rematring two, displayed no group coresion, but only indi-
[ 4

~ \
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vidual varipnce across g@th groups. These commonalities and differences
are delineated in the preceding Chapter and need not be repeated in de-
tail here: However, it may be helpful to review the major tendencies

AN

which were displayed by both the Artist and Scientist group, and which

" contribute to an emerging-view of the "Artist" or "Scientist," auite

3

varient to the cultural archetypes held in conventional wisdom.

Primarily, all of the Artists and Séiéntis;s described viewed the
world in a similar fashion, ail were conscious of an harmonious, or-
dered, integrated reality, all were Nature-centred, holistic, and
structure—seekingl None were highly committed to organized religion,
most avoided metaphysicél speculation and to some extent all of them
avoided highly specialized or tightly classified views of reality.

Al11 of the rerbers 5f both groups combined varying modeslof
thought, ut1lizing both.structured, formal wrodes, and intuitive, ira-
ginative modes. All were synthetic in their thinking, able to combine
and integrate various ideas in different ways, and all were able to
maintain intense concentraticn or focus wher workina. None were hin-
dered by traditional sets, or auEﬁority. and neither were any afraid
of error,'risk, novelty, or criticism. All were highly and erotionally
involved with their work, to tne extent that, in all cases, it gained
priority over personal involvements.

In the‘pérsonal, social and political realms, there was a high
degree of variance from individual to individual. No significant

-~

group cormmonalities or group differences - were disp]ayg‘ except in

-

the area of avoidance of emotional conflict and cen:ralfty of work.
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\ _ CONCLUS IONS

et

~
.

There is no doubt that strong commonalities exist between hqgh]y
creative artists and scientists as thgy are represented in this study.
It.would seem, in fact, that more simifarity than difference is dis-
played among these two groups, differences being of an individeal rather
than group nature. Though one hesi;ates to generalize from such a
small sampling to the larger population of eil'highly creative artists
and scientists, there do exist certain conclusions that can be maae
from the findings ;s they stand.

The first, and perhaps most justifiable, conclusion that can be
advanced; is that the cultural archetypes of Artist and Scientist are
highly limited. Such stereotypes caq hold little currency in the face
of~any exceptions. The stereotype of the purely logical, objective,
impersonal Scientist, is clearly contradicted by Kepler, Von Helmholtz,
Darwin, Bohr and Einskein. In addition, a glance at Alberti, Delacroix,
and Morris, contradicts the ;rchetypical view of Artist, as non-thinking,
purely emotional and Bohemian. Such steréotypes, not only over-simplify,
over-generalize and obscure individuality, but also introduce serious
obstacl2s to understanding individuals and the processes by which they
work. In attémpting to avoid amb%guity, stereotypical definitions
classify and fragment our understanding of reality and inevitably mis-
lead; 1mposing general categorizations and definitions based on differ-

ence, inhibiting a connective, holistic view of the person and of the

world. The commonalities displayed by the artists and scientists exa-
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’
mined in this study, if nothing else, suggest the falsity of the cultural
)

stereotypes so readily accepted by conventional wisdom,

Certainly, if it has been indicated that one highly classified,
exclhsive stereotypic definition of the Artist or Scientist is limited
and misleading, one may assume that any tightly articulated definit.don
would provide similar limitations to pynderstanding. It remains to be
seen whether any descriptive definition of an individual o? a group can
avoid the rv;trictions of over general;zation on the one extreme or am-
biguity on the other. 'However, since the traditional stefeotypes‘remain
‘nadequate, some alternative framework within which to view the Artist
and the Screntist would seem advantageous, even if it serves 6n1y an
neuristic purpose. From the basis of commonalities discovered between
the two groups examined in this study, certain characteristics belong-

s
irg to both the highly creatiJe Artist and the Highly creative Sc1ent1zt.
may -erve as quidelines for an alternative view :0 the traditional cgl- =
tural stereotypes.

The foundation of an alterrative and heuristic view of the Artist
and the Scientist emerges wnen their world view or consciousness of
reality 1s examined. Contrary to the popularistic assumption tnat the
Scientist views. the world differently than does the Artist, one finds
at the base of their world view, the cormmon tendency to define reality
as holistic, harmonious, dynamic and inter-related. To this shared |
defining factor must be added the cormon tendency to righly emotionral

Involverent in their explorations of the world, and deep subjective

. . . ¥ . .
committrent to work. In addition, the connective and Integrative crar-
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acteristic of thgught, the openness to novelty and the bt,‘c lack of
\J
respect for autfority, emerge as further contributions to an-.alternag

the Artist or Scientist. It s no longer possibl'.,in the

tive vicy '
face of evidence concerning the creative prpzessqs of the two groups,
to exclusively define the Sciqntist‘a; the logical, rational, purely
objective Lhinke}. and the Artist as the intuttive, purtly emotional
creature of conventional wisdom. Rather, it seems thg{’tho pighly.crea-
tive Artist and Scientist, as }epreseﬁted here, utili}e both highly
intuitive and highly forma] and structured modes of thought within their
work. [t would appear that if a new definitional framework is to be
derived for either group, the "either-or" classification must be dis-
carded. The scientists-represented here were neither exclusively

_ "ogical. purely objective, nor completely linear in their approach to
thedp work. Similarly, the artists represented here were not exclu-
Sively intuwtvve: subjective and divergent. Rather, both groups §eemed
to display a tendency towards complementary, dynamicaljy inter-related
’ut1lization of both approaches to the#r work. '

In contrast to the trqgitiona11y dichotomous stereotype describing
thg artist and the scientist as representative of the emotional as
versus the inte]léctual aspects of human nature, the eﬁerging view
suggests rather, that it is the dynamic interaction and corplerentarity
of both extremes, ‘which is more characteristic. This emerging picture
Jetracts nothing from the highly developed knowledge and expertise of
ewt;sr qroup, and by no means implies that 8ne might define Artists

and Screntists as 1dentical. [t does, however, avoid the restrictjons



inherent within elite and exclusive definitions whlich, due to, their
closure, inhibit understanding and interaction. There can be little
communicat;on ;Hd even less joint problem-solving between individuals
or groups who can identify no common ground. The traditibnal stereo-
typic view of Artist-and Scieﬁtist has inhibited understanding and
;ommunication between two of the most highly creative groups within
society and continued>acceptance and perpetration of such a stereotype,
aside from encouraging misconceived assumptions, will increase the
fragmentation within a society which could only benefit from inter-
action. |

As a conseqLence of these cérmonalities shared by individuals
highly involved in botn fields, tne traditional dichotory between Art
and science comes under serious question. The traditional polariza-
tion of Art and Science assumes intrinsically different and opposing
processes and products operating in the two fields. Though this study
cannot generalize to the products of Art and Science, in exarining the
processes which produce both, in the individual ”producer,”(it does
sugo?st less dif?erehce and opposition thén is traditionally assumed.
Certainly, ore does not find the radical differences trat polarity
suggests, but rather a corplerentarity, or integration of process,
Character and creative behaviour that implies great similarity be‘weer
the two %ge1ds. [t must be stressed here, that similarity does no:
irply identity, and no attempt 1s being made to clair identit, betweer

the two fields. PRather, the conclusions drawn suggest simply tnat

strong relatiorsnips exist, both between the individuals wro work -r
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Art and Science, and between the processes thev employ within that work,
Any traditional assumptions: which do not take such relationships inta
account, are necessarily too narrow, restrictive, and simplistic, to
provide ahy real insight into the processes of either Art or ;gience.
Thus, the traditional Art-Science dichotomy, may now be seen as a highly
limited view of the two fields, and their assumed modes of knowing the
world. It appears as tpo limited a framework on which to base either

persgpal or professional judgements ?egarding the nature of Art or
A

‘cience, and certaimdy it remains an unworthy basis for Judgerents

concerning the educational aspects of either field.

IMPLICATIONS FOR EDUCATION: THE SLAYING OF ThE MYTh

wiuld certairly appear that there exist strorg rplicatiors for

educaticn arising from tre cormonalities wnich nave been cutlired in
-,
‘his study. MNowhere does the traditioral dicnrotory between Art and

a

Scrence, and the mythi¢ stereotypes wnich arise €rom ¢t oXnPhit ity in-

fidence more strengly than in our educatioral irstituticns. Betn publac

sCrcols ard post-secondary Tnstituticns are gullty of obscuring irte-

L

v

qratec corprehension of both endeavcurs in a naze cf specia]izétiC“‘
Reiationships between Art and Science are rct only left urexpcsed, b%‘r
may actually be obscured by tne jrowing tendenc, to (lose ranks ' 1n
spectalized disciplires and 0 stress rarrow eAber£1>e ratrer tnan

.

jereralization r teascner education. (M€ CCntent or Lublecl tatter ot
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disciplines has'a]ways.%eld priority in education, and even in face of
recent emphasis on processes an:ﬁskills, there seems little attempt‘in
schools to relate either subjett matter_or process in Art and Science.*
The commonalitie$ displayed in artistic and écientific w0(]d view,
modes of thought and creative process, suggest that the current frag-
mentation in education should be' decreased by a grggtgr{emphasis on
relating and integrating Art and Science learning.

Though there may exist-little similarity between the products of
artistic thought and those of scientific thought, the processes, methods,
and developrent of thought 1n both fields are strikingly similar. A
jreater stress in both Art and Science education on processes and methods,
as they are displayed by artists and scientists, would not only point
cut inherent commonality and relationship, but would refocus the emphasis
cn both firelds as developing human endeavours. Certainly, in post-
secordary institutions, amd especially in universities greater stress
should be placed on relating, combininghand connecting knowledge. There
can be no doubt trat ; rore holistic, integrated and less dichotomized
view of knowledqge in qgeneral, and of Art and Science in particular,
would be a positive and necessary step towards a fuller comprenension
of tre world. There is no doubt that at a time when education is be-
CemIng progressiveiy more specialized, more fragmented and mcre hianly

classified, there 1s a real need to insure trat unifying concepts,

relationsnrips and mmon aspects of knowledqge are not overlooked.
Peﬁﬁaps eveny mqre important for education, is the implication

trat krowledage ) ‘ked ty more than ore mode of thouaht or one method



of inquiry. Certainly the Western tendency in education to place

greatest emphasis on reason and structured logic as the exclusive mode
_ )

of gaining knowledge must be re-examined in the light of the artists,

N\

and scientists explored in this study. It would appear that some of.
the greatest Contribytions to Neste(n‘knowledge were made by indivi-
dua]; who utilized intuition as well as intellect, emotion as well
as discipline and imagination as well as reason. Such complementar-
ity {i—zgt,a marked chara®eristic of our educational systems, and

certainly a more balanced, less dichotomous approach to human know-

ledge creation would be a vqst‘improvement in schools.

To maintain and encourage the traditional polarization of Art

, -~

.and Science within an educational framework; will serve only to dis-
tort, misrepnesent and obscure &0mmon.aspects which exist between both
fields, their processes, and the individuals who create ther.

Finally, researcn directed towards investigating the episterelo-
gical faundations of our educational iAstitutions is needed. Such
research rust ingQire into the relationships between various modes of
knowing and the educational consequences of a more synergic view of

krowledqge.

’ .

[t is probably true quite generally that in the his-
tory of human thinking the most fruitful developrents
frequently take place at those points where two
different lines of thought meet. These lines may
have their roots in quite different parts of human
culture, in different tirmes or different cultural
environments or different religious traditions:
hence if they actually meet, that is, if they are
at least so much related to each other.than a real
irteraction can take place, then one may hope that s
new and interesting developments may follow.

: (Heisenberg, 1963, pq. 187)
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Johannes Kepler: '1571-1630

born in Weil, Swabia, Dec. 27.
went to University in Tubingen

went to Graz to take position as mathematics professor at Protes-
tant seminary

inspiration on which "Mysterium" was based

"Mysterium Cosmigraphicum" finished and published
marriage April 27

expelled from Graz for religious non-conformity
worked with Tycho de Brahe until his death in 1601
became Imperial Mathematician in Praque

work comp]ete'p\ on "Astronomia Nova"

"Astronomia Nova" published
work in progress on Rudolphine Tables

~ Kepler's son dies, family i1l, wife dies

Kepler gets position in Linz

moves to Linz as District Mathematician
Kepler marries again

"Harmonice Mundi"rcompleted

move to Ulm

"Rydolphine Tables" completed

work on "Somnium"

died, in Regensburg, November 15
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Hermann von Helmholtz: 1821-1891 .

\

|

1821 - born Aug. 31, Potsdam
1834 - medical studeﬁt in Berlin
1842 - graduation and first position as surgeon
1843-48' - Army Surgeon at Potsdam

a

1847 - "On the Conservation of Energy"

1848 - lecturer at Academy of Arts in Anatomy in Berlin
1849 - Professor of Physiolegy at Konigsberg; marriage
1850 - discavery of opthalmascope

1852-55 - work on optics, colour, light, acoustics

1855 - Professor of Physiology and Anatomy at Bonn

1858 - Professof of Physiology at Heidelberg
1859 - death of first wife
1861 - remarriage; work on Conservation of Force

1862-71 - work on music, tone, optics, vision, acoustics, dynamics of
fuilds, electricity and Electrodynamics

1871-1888 - Professor of Physics in Berlin; worked on Electrodynamics,
fluids, meteorology, magnetism, optics, thermodynamics of
chemical processes, mathemadics <

1888-94 - President of Imperial Physico-Technical Institute at Charlotten-
burg; work on vision, atmosphere, color, electrodynamics

1894 - death, Sept. 8 .in Charlottenburg
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1825
1831

1836

1839

1842

1846
1856
1858
1859
1862
1868
1871
1882
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Charles Darwin: 1809-1882

born at Shrewsbury, England.
matriculated in the University of Edinburgh

B.A. degree from Christ's College, Cambridge
sailed on "Beagle," on 27 Dec. ‘

returned to England after journey to Galapagos, South America,
etc.

married Emma Wedgewood
"Jourmral of Researches" (Beagle) published

wrote Sketch of Species Theory; "Structure and Distribution of
Coral Reefs" published

began work on barnacles - -

—begaﬁ large work on species

jotnt paper on evolution with Wallace, published

“Origin of Specieéh published

work on orchids published

"Variation of Animals and Plants Under Domestication" published
"Descent of Man" pub1isheq

died, April 19, at Down House

o



1885
1903
1909
1911

1912

1913
1914
1916
1921
1922

1927

1936
1943

Niels Bohr: 1885-1962

born Oct. 7 in Copenhagen
began studying physics at University of Copenhagen
Masters Degree

Doctor's thesis on the electron theory of metals
goes to England to do research with J.J. Thompson at Cambridge

research with Ernest Rutherford in Manchester
marries on Aug. 1st

theory of Atomic Constitution and Spectra

lecturer at University qf Manchester

Professor of Theoretical Physics at University of Copenhagen
inauguration of University Institute for Theoretical Physics

theory of the periodic system
Nobel Prize in physics

analysis of the problem of observations in atomic physics, the
of eomplementarity

the liquid drop model of the atomic nucleus

escape to Sweden

1943-45 - attached to British American atomic ererqy project

1945
1950
1955
1962

return to Denmark
open letter to United Nations
Chairman of the Danish Atomic Energy Commission

dies, Nov. 18 at Carlsberg

217.
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Albert Einstein: 1879-195%5

1879 - born at Ulm, Bavaria

1880-94 - in Munich to attend Gymnasium

1894 - moved to Italy

1896-1901 - studied in Switzerland - 4

1901

married, worked in Patent Of fice in Bgfn

1905 4 papers on Nuantum Theory, Relatiyity and Brownian Motion;
lectured at Bern University

1909 - Associate Professor at University of Zurich

1910 - Professor of Theoretical Physics at University of Prague
1913 - moved to Berlin; member of Prussian Academy

1916 - work on General Relativity finished; second marriage
1919 - confirmation of General Relativity Theory

1919-32 - visits U.S.A., England, France, Japan, Spain, Ch%na, Palestine;
received Nobel prize for theory on photoelectric ef fect (1922)

1933 - resiqgned Prussian Academy; became Professor at the Institute for
Advanced Study, Princeton, N.J.

1945 - official retirerent

1949 - announced generalized theory of gravitation

1955 - death
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Leon Battista Alberti: 1404-]471

1404 - born in Genoa d -~
1423, - left Gymnasium in Padua
- attended University of Bologna in law
1428 - studies in law and literature and matnematics completed; received

doctorate in Canon Law

1428-32 - Secretary to Bishop of Bologna

1432-40's - "della Familiay and other humanist writings

1432 - went to Rome to work in papal chancery as secretary

1434

moved to Florence; began to paint and sculpt

1435 - "della Pittura"; "della Statua"

1450 « Tempio Malatestiano . .
1452 - "de re aedificatoria”; Ludi Mathematica

1455-60 -~ Santa Maria Novella, Florence; ‘Pallazzo Rucellai

1464

dismissed from papal chancery
1466 - work on coding
1470 - church at Sant' Andrea in Mantua

1472 - death, in Florence



1798
1815
1816
1819
1822

1824
1825
1827
1830
1831
1832
1834
1838

1839
1846
1847

1849
1855

1857

1863
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Eugene Delacroix: 1798-1863

born, April 26, at Charenton-St. Maurice
entered studio of Geurin in Paris

entered L'Ecole des Beaux-Arts

‘Gericault's "Raft of the Medusa" exhibited at Salon

began "Journal," t. 3rd.

exhibited "Barque de Dante" at Salow v

"Massacre at Chios" at Salon; "Journal" stops

trip to England \

- "Death of Sardanapalus" provoked strong Q'position

July Revolution

"Liberty Leading the People" at Salon

Journey to Morocco and Algiers

"Women of Algiers"; wall murals in progress at Palais Bourbon

received commission for decorations at Library of the Chambres
des Deputes »

trip to Holland
Delacroix created officer of Legion d'Honneur
resumes “Journal" which he continues till death

begins decorations in Chapel, St. Sulpice; "Jacob yirestling with
the Angel" etc. completed 1861 Aﬁ s

exhibits thirty-five paintings in retrospective at L'Exposition -
Universelle, Paris

elected to the Institute on eighth application

died, Aug.13, Paris
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William Morris: 1834-1896

Morris born, March 24, Walthamston, England

goes to Oxford, stays till 1856

moves to London with Burne-Jones, meets Rosetti, decides to paint

marries Jang Burden

firm of Morris, Marshall, Faulkner & Co. founded

"tarthly Paradise” published

takes Kelmscott Manor - vistits [celand

Morris, Marshall, Faulkner and Co. dissolves and Mgrris and (Co.
set up

begins dyeinqg experiments

Morris's first lecture "The Decorative Arts”

Begins tapestry weavinag, active in Society for Protection of
Ancient Buildings

becomes involved with Soctalism
formation of Socialist League
Kelmscott Press founded

dilliam Morris dies, Octover 3rd, buried at Kelmscott, Oct. 6.



Paul Cezanne: 1839-1906

1839 - born Jan. 19, at Aix-en-Provence

1852-58 - Cezanne at College Bourbon, Aix

1858
1861
1862
1863
1870

L1872

1874
1882

1886

1889
1890
1901
1905

1906

Emile Zola leaves Aix for Paris

Cezanne's first trip to Paris

employed in Aix Bark, returned to Paris to paint
Salon des Refuses

Franco-Prussian War;, Cezanne in L'Estaque

Cezanne's son born in Paris to Hortense fiquet
goes to Auvers-sur-Cise, works with Pissarro

First Impressionist Exnibition
portrait by Cezanne hung at Saion

marriage to Hortense Fiquet, break w«ith Zola, deatn of Cezanne's
father, Louis-Auguste

pain;jng by Cezanne nung at L'Exposition Universelle
exhibits in Brussels with Les Vignt

two painginqs at Salon cdes Independanrts o

ten paintings at Saldn d'Automne

death of Cezanne, Oct. 23, at Aix
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Pablo Ruiz Picasso: 1881-1973
1881 - born, October 25, Malaga, Spain ¢

1897 - student at Royal Academy of San Fernando in Madrid
1900 - first trip to Paris

1904 - first exhibition at Vollard's in Paris; early Blue Period; moves
te Paris

1405 - meets Fernande Olivier; beginning of Rose Period
1907 - paints Les DesmoiselTes d'Avignon; -meets Braque; beginning of

Cubist explorations
1613 - beyins Synthetic Cubist period .

1317 - joes to Rome with Jean (octeau; Jdesigns sets for "Parade”
-

1518 - marries 0lga

i5.1 - birth of son Paul; two versions of Cubist "Tnree “usicians'
- contirues classical period

1930 3 moves to Chateau de Béisgeloup
1335 - birtn of daughter Maia to “arie-Therese vwalter

1937 - paints "Guernica'

1939 - cutbreaw of World War ll; larae retrospect ve exmitit or in Museum
of Modern Art, New York

1437 - writes play "Desire caught by tre Ta'l"
1146 - meets Francolse; continues lithograrny
1347 - begins ceramic work at Vallaur's

1955 - moves to La Caiifornie, Carres
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marrtes Jacguelire Rogue

1373 - dies, Apral 3, in Mougirs



