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Abstract — All scientific work takes place within acommunity of specialists
who define what types of studies, evidence and modes of presentation are ac-
cepted asvalid. A number of factors influencethese decisions. Among them
are tacit assumptions hidden in the language and practice of science. In re-
cent years, philosophers, historians, linguists and feminist critics of science
have elucidated some of these assumptions. The result has been a recogni-
tion that at least some scientific decisions are made simply because they
"feel right." In other words, science possesses an aesthetic. After reviewing
the evidence for the role of a scientific aesthetic, | suggest the conscious
adoption of anew aesthetic based onlove. Adoption of thisaesthetic canlead
us to change our relationship to the phenomena we study. Where Western
science has mainly been concerned with the control of nature, an aesthetic of
lovecan lead to an appreciation of the wisdom of nature. Instead of searching
for causes, a science based on love can lead to a study of the patterns of phe-
nomena. Within these patterns no single element is determinative. Rather,
the pattern as awhole determines therole of theindividual elements. Tradi-
tional Chinese Medicine serves as a powerful example of the capabilities of
this pattern thinking approach.

Introduction

Ten yearsago it seemed inconceivable that within adecade it would be pos-
sible to suggest that scientific judgmentsare, and should be, based on aesthet-
ic as well ason objective criteria. Yet thisisthe conclusion that results from
the work of historians (e.g., Kuhn, 1962), philosophers (Longino, 1990), lin-
guists (e.g., Whorf, 1956), and feminist scholars (e.g., Keller, 1985, 1992)
who are exploring the relationships between language, society and science.
This paper discusses the work of some of these scholars asit relates to the de-
velopment of alternate approaches to science. In the process, | will illustrate
therole of aesthetic criteriain Western science. Science has inherited an aes-
thetic of domination over nature from at least the time of Francis Bacon
(1561-1626) (Keller, 1985). Theexistence of this aesthetic removes scientific
knowledge from the realm of the objectively true and places it in the frame-
work of the community in which it occurs (Longino, 1990). The recognition
of the aesthetic basisof science opensthe door to other approaches to scientif-
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ic knowledge, approaches that are based on different assumptions about our
relation to the world.

My second purpose isto suggest a new aesthetic for science. Thisisan aes-
thetic based on love. | believe that by consciously seeking a loving relation-
ship to phenomena we can transform the way we do science. An aesthetic
based on love can be the basis for a methodology that respects the integrity of
nature, i.e. a methodology that sees the context of a phenomenon as being as
important as the phenomenon itself. Respect for the context has important
consequences for how science isdone.

Epistemology

I will begin with abrief synopsis of an epistemology | have found helpful in
understanding the concept of objectivity (Steiner, 188611968). | have chosen
this starting point because Steiner takes a radical approach to knowledge: an
approach that can explain both how knowledge of the world is possible and
how different scientific communities can productively view the world in dif-
ferent ways. For instance, Steiner's epistemology can help explain how both
Western and Traditional Chinese Medicine (TCM) are effective, even though
the philosophiesthat underlay them arefundamentally different.

Steiner's epistemology is monistic. It conceives of thetotality of the world
as a unity, but a unity that is apprehended by human beingsin a dualistic way.
From one side we approach the world through our percepts: pure sensations
devoid of meaning. From the other our thinking produces (or perhaps more
correctly apprehends) concepts that give meaning to the sensations. Sensa-
tion and concept belong together in aunity that is prior to our perception of it.

According to Steiner, our nature as thinking beings both gives meaning to
and separates usfrom the world. Through thinking we generate the meanings
we attach to the events of our experience. Meaning springsfrom our activity
asthinking beings. | returnto thispoint below. But thinking has another func-
tion. Through thinking we become aware of our ego, our nature as beings who
are distinct from the rest of the world. Through thinking we experience our-
selves as distinct from the other phenomenaof our experience. In thisprocess
wedifferentiate ourselvesfrom the rest of the world and create the conditions
under which the world appears to usasaduality. If wecould apprehend sensa-
tions and concepts together, so that we immediately and intuitively knew the
concept(s) to associate with agiven sensation, we would experience the world
as aunity. When we were presented with the sensorial attributes of some ob-
ject we would also immediately know the concept(s) that correspondsto that
object. Wewould not have to exert our thinking activity in order to unite con-
cept and percept. Wewould alwaysimmediately know the concept(s) to apply
to an object. Many of the difficulties | discuss below have their rootsin this
dualistic way the world appearsto us (Steiner 188611968).

An excellent example of the sensorial side of reality, devoid of meaning, is
given by Dillard (1974) who cites von Senden’s (1960) work on the restoration
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of sight to people born blind. Von Senden (1960) collected accountsof opera-
tionsto restore sight to people blind since birth with cataracts.

For the newly sighted, vision is pure sensation unencumbered by meaning: " The girl
went through the experiencethat we all go through and forget, the moment we are born.
Shesaw, but it did not mean anything but alot of different kindsof brightness.” Again,
| asked the patient what he could see; he answered that he saw an extensive field of
light, in which everything appeared dull, confused, and in motion. He could not distin-
guish objects.” Another patient saw "nothing but a confusion of forms and colors."
When a newly sighted girl saw photographs and paintings, she asked, "'Why do they
put those dark marks all over them." 'Those aren't marks,’ her mother explained,
'those are shadows. That isone of the ways the eye knows that things have shape. If it
were not for shadows many things would look flat." 'Well, that's how things do look,'
Joan answered. 'Everything looksflat with dark patches."' (Dillard 1974, p. 26)

Thereis no meaning in pure sensation. Where then does meaning arise? It
cannot befrom the sensations themselves. They aredevoid of significance, as
the above example shows. Meaning exists in the concepts we unite with the
sensations via thinking. Through thinking we reunite concept and sensation
into the whole that was shattered by our organization. The conceptlsensation
wholeisthe primary reality according to Steiner. It exists prior to our grasp of
it. In sensation we areexposed to oneside of thiswhole. Thinking gives usthe
other side. We reunite concept and sensation through thinking.

Difficulties often arise because of this two-fold way in which we apprehend
thewhole. Because we must exert ourselves to grasp the wholeit iseasy to be-
lieve that we create it, to believe that the world of our experience is merely a
product of our creation. According to Steiner, thisisa mistake. The worldisa
preexisting whol e that appears to usin adualistic way because of our organiza-
tion as thinking beings. The world isa whole that we perceive from two direc-
tions. We should not be fooled into thinking that the concept/sensation whole
does not exist just because we approach it from two directions instead of ap-
prehending it directly. According to Steiner (188611968) the conceptsweform
of theworld are as much apart of the world asare our sensations. Both arein-
timate parts of apreexisting whole.

Linguigticand Cultural Influenceson Knowledge

From these considerations it would be easy to conclude that there is a spe-
cific concept that belongs to a given sensation. Truth would then consist in
uniting the correct concept with the correct sensation. According to thisview it
would be possible to know the world "asit is" unencumbered by any personal
element (Klocek, 1993). Thisview maintainsthat | learn nothing about myself
when | connect aparticular concept with asensation. Instead, | learn about the
"true nature” of the world. | do not believe that this view can be supported. |
do indeed learn something about myself by knowing what concepts | connect
with a particular percept. Eveninidentifying an object asarose | learn about
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myself. At thevery least | learn what language | speak and language plays an
important role in shaping our relationship to the world. Linguistic critiques of
knowledge turn on precisely this point. Philosophers, linguists and feminist
scholars have asked the very meaningful question, ""How is my relationship to
the world influenced by language and culture?"' Here | will leave philosophy
and turn to the question of how my concepts of the world are shaped by thelan-
guage | speak and the culture | inhabit.

The linguist Benjamin Lee Whorf (1956, p. 135) gives examples of how our
perceptions and behavior are shaped by language. For some years before
studying linguistics Whorf worked as an analyst for afire insurance company.
He compiled statistics on the physical conditions that surrounded the outbreak
of fires. He discovered that fires are caused not only by physical factors but
also by the meaning that people attach to certain potentially dangerous situa-
tions. For instance, peopleexercise great care around stored gasoline drums as
these are perceived to present a high danger of fire. However, around stored
empty gasoline drums people are much more careless. By labeling the drums
empty, their conception of the drums changes. The visual sensation of the
drum remains the same, but what the observer makes of the percept changes. It
changes so much that the observer's behavior changes when he is around
empty drums. This is despite the fact that the empty drums present a greater
danger of fire because of the explosive vapor they contain.

Whorf cites similar examples of theinfluence of language from his work on
theHopi language (Whorf, 1956). In this research hedealt with alarger frame-
work than in the previous example. He wasconcerned with how the totality of
aperson's conceptual world isshaped by the language they speak, not just how
the perception of oneevent is shaped by language. Heilluminates the Hopi In-
dian's conception of the world through a study of their language. After com-
pleting an extensive morphological description of the Hopi language, Whorf
undertook a comparison between Hopi and Western European languages in
order to address the questions “(1) Are our own concepts of 'time,' 'space,'
and 'matter' given in substantially the same form by experienceto all men, or
are they in part conditioned by the structure of particular languages? (2) Are
there traceable affinities between (a) cultural and behavioral norms and (b)
large-scale linguistic patterns?’ (Whorf, 1956, p. 138). Whorf does not sug-
gest that there is anything as strong as a correl ation between language and cul -
ture, but he does conclude that language is an important influence on culture.
In order to keep this discussion short, | will restrict myself to two of Whorf’s
examples dealing with the perception of time.

In Western European languages we speak of time as if it had two types of
properties. order and quantity (see Jones 1982 for afuller discussion of these
properties). We use these two properties of humber to characterize the corre-
sponding aspectsof time. The ordering propertiesof number refer to the char-
acteristics that allow them to be placed in sequential order (32 comes before 33
comes before 34, etc.). These properties are used to describe serial arrange-
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ments, not quantity. The quantitative properties of number refer to amount.
They deal with how many items there are, not the order in which they occur.
We use the quantitative properties of number when we say five apples, twelve
trees, etc. In Western European languages we use the quantitative properties of
number even when the ""things" we are referring to are not "'things™ at all, but
are of aqualitatively different nature. For instance, we refer to five days, two
seasons, three years, etc., even though none of these "' quantities of time" can
be experienced as can five apples. Days, seasons, and years are not physical
entities. We do not experience them in groups, yet we use the same linguistic
form to express the number of days as we do to express the number of apples.
By doing this we give time a spatial aspect. We treat days as if they were spa-
tial entitiesthat can be aggregated into groups.

Whorf calls the process of using language to assign spatial properties to as-
pects of the world that are non-spatial, objectification. Western European lan-
guages make timeinto an object by speaking of it asif it had spatial properties.
Time, can thus be manipulated like other spatial objects. In giving time spatial
characteristics we mask our direct experience of time, which Whorf describes
as an experience of ""becoming later."

TheHopi language does not allow objectification. In Hopi, the quantitative
properties of numbers are only used to describe objects, not time. Infact, plu-
ralsin general are only used to refer to physical objects. Pluralsare never used
torefer to unitsof time. InHopi, thereisno expression equivalent to our "' they
stayed ten days." Theequivalent phrase emphasizes the sequential occurrence
of the days: "they left after the tenth day.” In Hopi the emphasisis placed on
the sequence of the daysrather than on the quantity of days. Hopi has nothing
that corresponds to our "length of time." Inits place the Hopi use alinguistic
form that allows specification of which of two events occurs before the other.

My second example concerns verb tenses. Whorf claims that the three-
tense verb system of Western European languages contributes to our tendency
to objectify our experience of time, atendency that isreinforced by other parts
of our language. Three tenses alow us to conceive of an objective past, pre-
sent and future, rather than to pay attention to our more direct experience of
time.

In Hopi, verbs have no tenses. Rather they have what Whorf refersto asva-
lidity-forms, modes and aspects. Validity-forms are used when the speaker re-
ports some situation (this corresponds to our past and present tenses) or when
he reports that he expects something to happen (our future tense). Thusare-
port is always personalized. Anindividual's experience is reported as his ex-
perience, not as an objective fact. Modes, the second of Whotf’s categories,
express the rel ationship between clauses in a sentence to indicate which of the
eventsoccurs later, earlier or if the events are simultaneous. Aspects, the last
of the categories, deal with both degrees of duration and different types of ten-
dency during duration. In Western European languages we usually express as-
pects by using metaphors to spatial qualities. We express degrees of duration
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by words such as*long," ""short," ""much," "' great," etc., and temporal tenden-
cies by words like "increase,” "grow,” "come,” "fal,” etc. Although we do
use some non-metaphorical termsto expressthese aspects, there arefew terms
available for this purpose ("early,” ""soon,” "very,” etc.). Whorf gives an ex-
ample of how we use spatial terms to express non-spatial situations.

| "grasp” the"'thread" df another's argument, but if its"level™ is"over my head"” my at-
tention may "wander” and *loose touch™ with the™ drift” of it, so that when he"* comes”
to his "point™ we differ "widely,” our "views" being indeed so "far gpart” that the
"things" he says™ gppear” "much” too arbitrary, or even "alot" of nonsense! (Whorf,
1956, p. 146)

In Hopi, spatial qualities are never used in a metaphorical way to refer to
non-spatial events. The exact forms that aspects take in Hopi are hard to de-
scribe. Suffice it to say that they are never spatial. Because of this quality,
Hopi does not allow objectification. Events are expressed in their relation to
the speaker, not to an objective external past or present.

To demonstrate how theselinguistic patterns help shape the™ thought world"
of the Hopi, Whorf points to the importance of preparationin Hopi culture.

A characterigtic of Hopi behavior is the emphasis on preparation. This includes an-
nouncing and getting ready for eventswell beforehand, elaborate precautionsto insure
persistencedt desired conditions, and stresson good will asthe preparer of right results.
Consider the andlogiesd the day-counting pattern aone. ... The count is by ordinals.
Thisis not the pattern of counting anumber of different men or things, even though they
appear successively, for even then, they could gather into an assemblage. It isthe pat-
tern of counting successivereappearances o the same man or thing, incapabled form-
ing an assemblage. The anaogy is not to behave about day-cyclicity asto severa men
(""severd days"), which is what we tend to do, but to behave as to the successive visits
o the same man. One doesnot alter several men by working upon just one, but one can
prepare and so ater the later visitsdf the same man by working to affect the visit heis
making now. Thisisthe way the Hopi deal with thefuture — by working within a pre-
sent situation which is expected to carry impresses, both obvious and occult, forward
into thefutureevent of interest. (Whorf, 1965, p. 148)

This exampleillustrates the relationship between language and culture that
shapes a human being's perceptions of the world. Our use, in Western Euro-
pean languages, of both the ordering and quantitative properties of humber to
describe time makes it easy for us to conceive of time as countable, quantita-
tive and objective. We can easily conceive of units of time that are divorced
from our direct experience and can use these units to quantify duration. Itis
this process that allows us to calculate the trgjectory of a thrown stone, ar-
tillery shell, or missile. Thesetypesof calculationsare moredifficultin Hopi.
The time units that can be easily expressed in Hopi are more related to direct
experience. They can beenumerated, but not easily quantified.

These examples demonstrate how language and the concepts that underlie
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language, shape our conception of the world. Although a Hopi and English
speaker may experience the same sensation and may describe the sensation in
words that can be translated into one another, the contextual meaning of the
words is often quite different. Consequentially, the speaker's experience of
the object in itsfull (contextual) richness will also be different. Whorf’s ex-
ample of the importance of preparation in Hopi society is an example of the
contextual richness that isexpressed in language.

Aestheticsof Western Science

Feminist critics of science have made points about the language of science
that are similar to Whorf’s points. Language influences our scientific world
view just asit influencesthe Hopi conception of the world. Feminist criticisms
turn on this fact and on the observation that all interpretations presuppose an
activity on the part of the interpreter. Interpretationsare not neutral — merely
reporting the "' facts" or "'data," which can more or less speak for themselves —
but are colored by interpretation (Longino, 1990). Theshade of thiscoloringis
influenced by the language of science.

Like natural language, scientific language only has meaning within aspecif-
ic community. Within this community language shapes the questions that are
asked and the answersthat are accepted asvalid (Keller, 1985).

Sharing language means morethat knowing the" right" names by which to call things; it
means knowing the "right" syntax in which to pose claims and questions, and even
more importantly it means sharing a more or less agreed-upon understanding of what
constitutelegitimate questions and meaningful answers. (Keller, 1985, p. 130)

An exampleof how language shapes scientific research will make this clear.
Much of plant molecular biology iscurrently involved with the description of
genes that play a role in various developmental processes (see Wesder,
Meyerowitz and Freeling, 1993 for examples). Although much of thiswork is
descriptivein that it identifies and describes DNA sequences and does not test
hypotheses, the rhetoric that surrounds it is the rhetoric of experimental sci-
ence. Many of the same molecular biologists who are active in sequencing
genes (adescriptive activity) arecritical of descriptivestudies. Someeven go
so far as to restrict science to those aspects of the world that can be subjected
to experimental test. Granting agencies (some divisions of the United States
National Science Foundation, for instance) that will not fund descriptive stud-
ies, eagerly fund descriptions of new genesif the rhetoric of the proposal em-
phasi zes the experimental nature of the project. Thisis a case where language
plays an important role in determining what scientific studies are considered
legitimate.

For at least some feminists, linguistic considerations are also important in
issues of scientific methodology. For instance, in one essay Keller (1985)
deal swith the opposition between love and knowledge that has been expressed
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in scientific language since the time of Francis Bacon (1561-1626), the author
of The New Organon (Bacon, 1620) and one of thefounding fathers of modem
science. In her essay, Keller (1985, pp. 115-126) focuses on the relationship
between emotional and cognitive experience and suggests that the opposition
between love and knowledge | eads to acontamination of objectivity with dom-
ination. Since she does not believethat this contamination isinevitable, sheis
quick to distinguish between dynamic objectivity and static objectivity.

| define [dynamic] objectivity asthe pursuit of a maximally authentic, and hence max-
imally reliable, understanding of the world around oneself. Such a pursuit is dynamic
to the extent that it actively draws on the commonality between mind and nature as a
resource for understanding. Dynamic objectivity aims at a form of knowledge that
grantsto theworld around usitsindependent integrity but doessoin away that remains
cognizant of, indeed relies on, our connectivity with that world. ... | call static objectiv-
ity the pursuit of knowledge that begins with the severance of subject from object
rather than aiming at the disentanglement of onefrom the other. (Keller, 1985, p. 116-
117)

Thus, Keller redefinesthe emotionally laden term “objectivity” to allow sci-
entists to takealoving interest in the world and yet remain objective. Likeoth-
ers before her (Schachtel, 1959; Zajonc, 1983) she recognizes that dynamic
objectivity demands at least a temporary suspension of one's own egocentric
desires.

Keller's consideration of the opposition between love and knowledge goes
beyond the role of language in shaping our conception of the world. It deals
with how scientific ideology (the Baconian opposition between love and
knowledge, for example) isexpressed in language.

Ideology makesitself felt principally in the process by which particular styles, method-
ologies, and theories come to be legitimated as "good" science. Certain theories and
methods are selected as "best" by a process in which scientists collectively choose
among competing methodological and theoretical candidates. The criteria for such
choices are complex. Inevitably, the question is not simply which theory offers the
fullest explanation, the best prediction, but also which theory best satisfies that host of
unspecifiable " aesthetic™ criteria (see, for example, Kuhn, 1962; Hanson, 1958) — in-
cluding which theory is most consonant with one's implicit ideological and emotional
expectations. (Keller, 1985, p. 126)

If weaccept that Western science depends on aesthetic criteria, the question
becomes which criteria to choose, not whether or not science should have an
aesthetic. | believe that the choice of an aesthetic will be fundamental to the
future course of science. Keller (1985, 1992) and other feministscriticsof sci-
ence (Bordo, 1986; Harding, 1986; Shepherd, 1993; among others) have
shown the limitations of the aesthetic of domination that has characterized sci-
ence since the time of Bacon. This aesthetic, with its opposition between love
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and knowledge, has served us well, but | believe that it istime to consider al-
ternatives.

Modern Western science has provided many ways to improve our lives.
There are few areas that have not been touched by these advances. We have
benefited from improved communications, health care, transportation and
more recently by the advent of computers, but these advances have come at a
cost. The aesthetic of domination equates progress with the destruction of na-
ture. It values economic advancement over community and industrialization
over lovefor the land. Within limits, this aesthetic is very powerful. | believe
that we have reached these limits. We must now search for new aesthetics that
can supplement the one we have inherited from our predecessors.

A New Aestheticfor Science

In the remainder of this paper | suggest a new aesthetic for science and ex-
plore some of its characteristics and consequences. | suggest that love can
serve as this new aesthetic.

When we adopt an aesthetic as a guiding principle we make a statement
about our relationship to the world. This relationship finds expression in the
research that we undertake and in the instruments and technology we develop
(Shepherd, 1993). Accepting a new aesthetic will change not only the ques-
tions we ask, but also the way in which we ask them. Our current domination
based aesthetic impels us to create technol ogies that control nature. Because
Western science intends a relationship of power over nature, we adopt meth-
ods and toolsthat allow usto express thisintent. Thesetools may be asexplic-
it asamechanical tree harvester or as subtle ascomputer modeling, but they all
express the fundamental desire to dominate nature that is expressed through
modem science.

Accepting an aesthetic based on love allows a different relationship to phe-
nomena than is found in contemporary Western science. In place of models
and mathematical descriptions, an aesthetic based on love can lead us to see
the phenomena in their full richness and complexity, to pay attention to the
patterns that arise in the phenomena as a whole. Instead of isolating certain
features and building a model, a methodology based on love can guide us to
focuson thefull range of phenomena presented to our awareness. Within these
phenomena we can learn to perceive the pattern that unites the individual ele-
ments. A loving approach can help usto dwell duly and lovingly on the phe-
nomena themselves until we find the whole that is expressed in and through
the phenomena. At the beginning the phenomena may appear undifferentiated
and unintelligible, much like the visual world appears to ablind person whose
sight has been restored (von Senden, 1960). At theend, the phenomenaareor-
dered into a higher whole. A pattern is perceived in the phenomena. Thought-
ful, loving observation makes possible the emergence of a higher perception
from the undifferentiated chaos of phenomena.

A metaphor for the emergence of higher order patterns from undifferentiat-
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ed phenomena is the emergence of animage out of the seemly unpatterned pic-
tures of random-dot stereograms (Baccei, 1993). Atfirst glance, theseimages
appear to consist of unpatterned splotchesof color. But asthe observer adjusts
hisfocus from the surface of the pictureto infinity, a stereographic image usu-
ally appears (Julesz, 1971). Similarly, as a scientist changes his intent from
gaining power over nature to developing aloving understanding, he may expe-
rience patterns that previously remained hidden.

In order for loveto becomeaguiding principle of science we must be willing
to accept changes in the way we know. The perception of the pattern of phe-
nomena that is facilitated by our loving interest involves a change in con-
sciousness. As scientists weare conditioned to experience the world in an an-
alytic, exterior mode (Keller, 1985). Bortoft (1986) describes this mode of
consciousness as sequential and linear, as proceeding piecemeal from oneele-
ment to the next. In contrast, a holistic mode of consciousness is simultane-
ous, intuitive, non-linear, and enhances our ability to perceive pattern. It is
concerned more with relationship than with discrete objects. In this mode of
consciousness we are abl e to see the whol e as unitary and primary, not merely
as something constructed out of parts. The parts are not merely building
blocks for the whole, but bear the impress of the whole throughout their na-
ture. The whole is both created out of and gives meaning to the parts. Itisto
this holistic type of perception that | refer when | say that aloving approach to
nature will necessitate achange in our consciousness.

In moving from an analytic to a holistic mode of consciousness we do not
need to renounce effective action in the world. That a holistic pattern thinking
approach can be productive is illustrated by Traditional Chinese Medicine
(TCM). The Taoist philosophy that underlies TCM is non-causal. Instead of
searching behind the symptoms for the cause of a disease, a traditional Chi-
nese physician searches for patterns within the symptoms themselves
(Kaptchuk, 1983; Maciocia, 1989). The pattern of disharmony isboth created
by and gives meaning to the symptoms. Thus, the symptoms take their mean-
ing from their context not out of themselves. For instance, the symptom of a
red tongue can indicate a pattern of excess ' activity" (excess Yang) if it occurs
with one set of symptoms, or a pattern of deficient "rest" (deficient Yin) if it
occurs in another combination. These two patterns have very different thera-
peutic consequences. In TCM, the pattern of disharmony isthe disease. There
is no causative agent behind the pattern.

TCM is an example of a holistic approach that unites the phenomenon
(symptom) and the whole (pattern). In this process the physician adoptsadif-
ferent relationship to the phenomenathan. we doin Western science. Thisrela-
tionship involves a closer connection to the phenomena, and implies a more
intimate relation between the physician's own perception and thinking than is
normally found in contemporary Western science. Developing the ability to
adopt this relationship requires training, just as does proficiency in any field.
Without training we should not expect to be able to apply a holistic pattern
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thinking approach, or to act out of the loving aesthetic upon which this ap-
proach is based. As scientists, we have received many years of analytical
training. Similar training is needed to cultivate a holistic approach based on
love. | believethat artistic training has much to offer in thisregard.

UnitingPart and Whole through Artigtic Training

Worksof art are typified by arelationship between part and whole wherethe
wholeiscreated out of and yet gives meaning to the parts. A work of artisan
integrated whole. In it we do not find a dichotomy between part and whole,
but an integration of the parts into the larger whole that is the work of art. In
thisintegration the parts participate in creating the whole and at the same time
take their meaning from, are defined by, the whole. For instance, in a Ro-
manesque icon, the strong vertical elements that emphasize the preeminent
position of Christ are often strengthened by and reflected in the forms of the
saints that surround Christ's throne. The formsof the saints thus help create a
maj or dynamic of the picture. At the same time, their forms reflect the central
vertical of theicon. In this way the saints are linked to the central figure of
Christ from whom they take their meaning (both artistically and spiritually).
If they were isolated from the icon they would loose a portion of their mean-
ing. Their forms would nolonger be related to Christ.

Or, to take another example, in aturn of the century cityscape the curve of a
river may be echoed by acurving street. These sinuous movementsare then set
off against the cubical formsof the buildingsto create adynamic tension. The
interaction of theseforms both creates amajor dynamic of the picture and pro-
vides the context out of which theformstaketheir meanings. Theformsof the
river, street and buildings are all related to each other in the composition.

In these examples the individual elements both contribute to the construc-
tion of the composition and bear its impress. The composition is built up
through the individual elements, but the elements are not independent of the
whole. They contain the meaning that is the context in which they occur.
They are not building blocks that can be taken from one context and placed
seamlessly in another. The verticals of the saints both reinforce Christ's verti-
cal form and take their meaning from this vertical. They would not have the
same meaning in a different context. The cubical forms of the cityscape, un-
contrasted with sinuous movement, would not produce the same dynamic ten-
sion as when these elements are juxtaposed.

Art, like TCM, can provide a way of looking and understanding that unites
the particular phenomena (the elements of the composition) with the whole
(the work of art). Thus, artistic training can teach us to use our aesthetic sense
to perceive the part/whole unity/duality. Through this training, we form the
sense organs to perceive the whole asit iscreated out of, and defines, the parts.
This ability formsthe basis for a holistic pattern thinking that isrooted in love.

In order to engage in this type of thinking we must learn to take the pattern
(the whole) as seriously as the phenomena (the parts). It is easy to dismiss the
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pattern because we have been trained to ignore it. Our first reaction will al-
most certainly be that the pattern (the whole) isirrelevant. Instead of looking
for pattern, a scientists' first tendency will most likely be to break the whole
into parts and search for the piece that is the cause of the phenomena. Identi-
fying causes isamajor goal of modem Western science, based asit ison an an-
alytic mode of thought. Thisis why training is necessary. Only training will
allow usto switch modes of consciousness and credit the relationship between
part and whole, between phenomena and pattern.

The unification of part and whole in art makes artistic training well suited
for the development of the ability to think in patterns. Once obtained, this
ability can be applied to scientific work. For the scientifically inclined, the
goal is not to become an artist, but to use artistic training as a means of self-de-
velopment. To accomplish thisgoal, | suggest a course of study that includes
some practical artistic training combined with an aesthetic study of great
works of art. Lowry (1963) provides this type of introduction to art, an intro-
duction that focuses on training our aesthetic sense. | do not believe that artis-
tic education that is directed solely at intellectual understanding or solely at
acquiring technical proficiency will provide the necessary basisfor perceiving
pattern. Like the state of consciousness it seeks to engender, the training
should focus on seeing (or creating) the whole as expressed through its parts.

Anadditional method of training was suggested by the German poet and sci-
entist Wolfgang von Goethe (Lehrs, 1985). Goethe recommends training our
aesthetic sense through a process he calls " exact sensorial imagination." In
this process you first visualize a natural object as exactly as possible. After
you examine the object closely you turn away and recreate the sensory quali-
ties of the object in your imagination. Atfirst, it may take many glances at the
object to,create an image, but your faculty of visualization will increase with
practice. At the second stage, you visualize anumber of related forms such as
sequential leavesfrom a single plant stem, then mentally transform them into
one another. In this way the static forms are brought into movement and relat-
ed to each another. Asin moreformal artistictraining, itisimportant to pay at-
tention to the whole form of the object, not just the details. Attention to your
feelings while doing the exercise can assist in this process. Thesefeelings are
an expression of the object as an aesthetic phenomenon. They help us see the
object asawhole.

Objectivity

In closing, | want to turn briefly to acentral concern in developing an alter-
native approach to science: objectivity. We need not fear that by taking a pat-
tern thinking approach we will loose our scientific objectivity (Longino,
1990). AsKeller (1985) points out, therecan be more than one meaning of ob-
jectivity. While Keller (1985) stresses how an individual's relationship with
the world can create different types of objectivity, Longino (1990) emphasizes
the role of scientific communities in creating objective knowledge. She ex-
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plores the transforrnative role of criticism in removing an individual's subjec-
tive preferencesfrom the scientific canon.

Steiner’s (188611968) epistemology allows an even more fundamental
analysis of how different kinds of objectivity are possible. According to Stein-
er, the nature of thinking provides us the means to discover reality in connec-
tion with phenomena. His work implies that this process of discovery can take
many different forms. Modern Western science is one form. Finding the pat-
tern within phenomena is another. The preexisting unity of sensation and con-
cept assures that our thoughts are a part of reality. It does not guarantee that all
of our thoughtswill bein accord with reality, but it does provide the security of
knowing that our thoughts are part of reality. We do not have to look behind
the phenomena or to build models to contact the objectively real. Wecanfind
reality when wefind the pattern that isinherent in the phenomenathemselves.
This pattern is discovered through our activity of thinking just as contemporary
scientific models are discovered by the use of thought. The ability of our
thinking to apprehend the conceptual side of the concept/sensation unity isthe
basis both for building models and for perceiving pattern in phenomena. When
done carefully both methods can be objective. When done sloppily, neither
method is objective.
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