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ABSTRACT

Aesthetic, affective learning which incorporates experience of the beautifil,

the dslightful, and the exciting, all of which relate to deep felt feelings and
emotion are not given enough attention and recognition in the learning

process by today's educational policy makers and managers, Instead, there is
evidence that only cagnitive learning that produce academic passes are

regarded important and nurtured in the prevailing ethos of measuring success
predominantly by written academsic skills. The maén thrust of this paper is ro
argue that effective learning might be made pussible by affective, aesthetic
means and that such learning ‘delights as it instracts’ and constitutes pervasive
learning that lsarners ackieve by tove not labour. The paper discusses the notion
of symmetry and agsthetics in relation to botk visual and awditory modes of
aesthetic perception. In exploring Renaissance themes - I.eonardo da Vinei's
motives for creativily - three are brought to the fore: first, the idea of artasa
continuation of nature’s own innovative tradition, second, the question ‘what
kind of nniverse can be created by verhal fiat' - how significant is language and
the art of rhetoric?, and the third, the essentially interdisciplinary character of
the creative procdss, @ sort of ‘unity of science’ or coherence and integrity of
knowledge at a fundamental level,

Humankind perceive, recngnise, create, appreciate, and delight in, the beaictifal
[from a varlety of perspectives - art, poetry, music, anthrupology, wenroscience,
theoretical physics and the classics - which attests to a powerful argument that
there are aesthetic absolutex in the external world, the physical universe, and the
human mind s designed 1o upprekend them. Also explored is the evolutionary
necessity of beanty, aesthetic pleasare and the delights of heauty itself. Recent
classroom based research and ficldwork on the aesthetic experience of a range
of learners from primary through secondary to tertiary levels are considered and
discussed,

INTRODUCTION

That this paper is dircoted towards the teaching and leaming of science is undoubtedly trve though it
remgins to be seen if the main thesis argued here - that teaching and learning of key skills including
literacy and communication, mathematics and science can be cohanced by strategies that take aesthetic
factors into account - might gain countenance with educators, programme managers, college heads
and school headmasters, training and Iead bodies, awurding and examining bodics, and any others
responsible for devising and delivering programmes of learning and, hence, the destiny of education.

We, humankind, sense the ‘beautiful” in numerous ways in the delightful, joyful, exciting, thrilling,

puzzling and amazing aspects of life, and in things that are especially pleasing to our senses as well as
to our feolings and emotions. Such affective, aesthetic pursuits and emotional experietice are
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commonplace in children’s learning and the early years curriculum is pleasurable for each child as
individual intcrests are developed. There 1s time for the asking and answering of questions, and
participation in activitics that are creative, engaging the senses and imagivation, The early learning
curriculum is fairly evenly balanced , but as youngsters progress through school more coaphasis
appears to bo placed on cognitive functions as they seem to command more preference and higher
value. The balancing of ‘academic’, disciplines with the more affective pursuits become difficult in an
ethos of ‘academic’ schooling where the system values only intellectual skills and ‘academic’ passes.
Many young Jearners can hecome victims of ‘failure® early on in their lives as a result of not achieving
academically although many of them may have had the potential to do so. Such experiences tend to
have disastrous effects on young people, having to nurse and tend themselves of its wounds for the rest
of their lives, Even when they return in later years to amend their non-achievement, the psychological
aspects and pathos of earlier failure cruelly hannts them as recalled by many & second chance learner
and adult retumer.

For the young, the experience of participating in after-school clubs of extended curriculum or extra
curricular programmes consisting of games and physical recreation, performing arts projects, science
clubs end other creative activities such as storytelling and nature walks, have had an appreciable
impact on some children's Jcaming behaviour and social well-being, Such cvents whilst refieving
some disaffected youngsters have tended successfully to motivate leamers who had previously lost
their enthusiasm for lessons. The programmes have had the capacity to provide acsthetic and affective
appeal and experience such that they might heal, calm, counsel , delight, instruct and point the
wayward young in the right direction, thus reviving their natural pleasure for learning and for play
behaviour, the latter activity aiding tho former. Examination of the aesthetic and affcctive aspects that
contribute to how children and young people are effectively instructed have considerable significance
for two reasons: one, genuine natural leamning - to come to know about things - is itself pleasurable and
continuous, and may wid one’s self-esteem, and two, that feelings and emotions are part of the
personality and have an effect on intellectual behaviour and performance. Learning institutions,
schools and classrooms might take account of these qualities and abilitics so as to nurture them
foremost in the service of learning,

An educational system which measures predominantly written academic skills and neglects the
‘feelings’ side, the affective dimension, is denying the presence of abilities, knowledge, skills and
capagcitics that might be present and, thus actively opcrating outside the bounds of written intellectual
skills. A true experience of learning and instruction, it may be argued, ought to nurture, develop and
utilise the complementary workings of the inteliect and intuition, cognitive and affective, in order to
offer opportuities of greater fulfilment for each individual.

Aesthetics - its perception and experience - as @ vital arca in education bas not received the attention it
deserves. It has belonged to the domain of affective leaming which does not lend itself easily to the
National Curriculum’s currently established esscssment criteria, thereby making it less significant tian
cognitive learning which is conveniently assessed for ‘academic’ achiovement. The ‘feelings' side as a
major product of humankind’s ¢volution and vital history confers an indispensable value upon human
learting , development and survival. Human beings need to develop more fully than they are currently
allowed to by a seemingly mechanistic and purely academic system that invariably blanks out the
‘foelings’ side in the teaching and learning equation.

AESTHETIC CREATIVITY IN HISTORY: THE CASE OI THE ELIZABETHAN OR
ENGLISH RENAISSANCE (7580-1605)

In the vital history of humankind, recognizing, creating and enjoying the beautiful occupied a
characteristic place. At certain times in history individuals in small and large groups of poets, artists
and thinkers of utterly original creativity have taken to themselves a body of conceptions and
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practices that possessed magical qualities - uniquely creative powers - that carned them the statns of
classical works and echievement. For instunce, epic poets have either had immediate access to an
oral tradition, or have reached out to the human and natural scicnees for an appropriate ontoogical
conception of their work and thus rediscovering  ‘classicism’ of their own. Among these the
following poets mey be placed in a series: Homer, Virgil, Dante , Milton. Whole groups of writers,
dramatists, philosophers, artists and scientists have sometimes atisen, energized by kinds of classical
principles. The paradigm case for Western cultural tradition is obviously classical Athens of encient
Grecce, but there can be identified other remarkable periods of extraordinary creativity such as the
neo-Classical Latin period culminating in Augustan Rome, the Florentitie Renaissance which spread
from Florence to Venjce and Rome later, the periods of French and Spanish Renaissance, the
Elizabethan English Renaissance in late-sixteenth century and the American Transcendalist or
Renaissance period in New England in mid-19th century.

The Renaissance civilization of Europe had experienced the effects of the New Learning for at least a
hundred years before England, and it cortainly was the War of the Roses that held her up from
progressing in terms of both artistic creativity and religious and philosophical autonomy. During the
latter end of Elizabeth’s reign, England had achieved & rernarkable success in terms of originality and
standing in the creative aris, in scicnee and technical know-how, in statesmenship and seafaring, and
in the sphere of religion and philosophy. It was the time of Shakespeare and Marlowe, of Sidney and
Spenser, of Walter Raleigh, Francis Bacon, John Donne, Ben Jonson, Nicholas Hilliyard, Thomas
Hariot and a wholc phalanx of writers, thinkers, poets, dramatists and navigators. The drama of
Shekespeare, the prose of Marlowe and Releigh, the verse of Sidney and Spenser, the theatre of Ben
Jongson, the triumphs at sea and the independence from Rome in their religious and philoopshical
activity brought a new energy to bear. The science and technical know-how were locked in the
mystique of levers, fulcrums, pulleys and quadrants, But, the Age of Elizabeth besides acceding to the
Act of Supremacy that saw the rise of a modemn nation-stato aleo began to see the emergence of a new
language - modem English, signalled not the least by Sidney’s sonnets (fashioned after Patrach’s
sonnet sequence Stelld) and Spenser’s allegorical epic “The Fairie Queen™ (matching the splendour of
Ariosto’s Orlando Furioso). There were some advanced and significant sclentific ideas that were
being fostered at this time: speculation on the nature of light, astrononry observations of the craters of
the moon using the ‘perspective truncke’ « the precursor to the modem telescope, the
phlogiston/oxygen controversy, and the seeds of atomic theory, even quantom theory and relativity,
were encgendared into the womb of modem science to come by the great philosophical debates Fx
nihilio nihil fit - the idea of “Creation out of Nothing”.

The Renaissance civilization, like the creative periods before il, had recognized the fluidity of their
creativity. Onc observation was that the three Renaissance themes that underpinned both their natural
and classical activity were: 1) The Idea of Art as a continuation of Nature's own innovative tradition,
2) on the question ‘what kind of universe can be created by verbal flat’ 7 3) on the cssentially
interdisciplinary character of the creative process. For the first theme, Sidney, Shakespeare, Raleigh,
Spenser, Marlowe and others espoused the view that the artistic imagination was a second poetic
world alongside the poetic world of nature. For them, the artistic imagination was a divine gift
inherited ffom before the fall from grace, and the powers by which humankind share in the work of
the Creator were supremely natural to them, The imagination gave these poets immense scope for
creativity far more than did natural objects, yet the Renaissance did not present the artistic imagination
as divoroed from the world of natural science and the sciences of man, but rather as their culmination
and purpose. Shakespeare was clearly influenced by this Renaissance Elizabethan view when he writes
in his Midsummer Night's Dream,

The poet's ye, in 2 fine frenzy rolling

Doth glance from heaven to earth, from carth to heaven,

And as imagination bodies forth

The forms of things unknown, the poet's pen

Turns them to shapes, and gives to airy nothing

A local habitation and a name
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The second theme (what kind of universe can be created by verbal fiat?) finds its apothesis in the word
art culture of the late-Elizabethans. The generalization of the lever idea saw the concept applied to all
technical endeavours like surveying, chronometry, lifting by pulleys, architecture, navigation. Tt also
leant itself to language: the fulcrum was the trope of the transforming leverage of metaphorical
language It relatos a paraliax idea - a kind of mental leverage - that with the right combination of
words as the fulcrum the world may be balanced across the lever and transformed, even colonized.
Other arguments extended the idea that the world itself was a conventional reality, like a spoken word.,
a fiat. The world was Jike language, g self-validating, self-maintaining, conventional reality - one
might say language /s it. In & society of rich drama, prose and verse, theatre, magnificent gesture and
thetoric - magnificent descendents of the oral tradition - the art of words, literary art, words and
metaphor played a dynamic role in securing the truth. And the act of translation seen in that view was
not merely an act of epistemology but also of ontology ..

The third theme - the essentially interdisciplivaty nature of the creative process - held true for all
Renaissance Elizabethans. That was the last moment in Western culture when the matter of science
and the matter of arts and humanities could be considered the same. For Shakespeare, “art” meant
craft, philosophical kmowledge, technical power, scienc, Jiberal education, technology, magic,
theatrical sleight of hand and art, in the modem sense, all rolled into one. The desctruction of the
coherence of knowledge may be traced and cpitomised in the etymological collapse of the the word
“art”, Shakespeare’s The Tempest completed in 1611, being the last moment in the West of full
cultural health - Prosperv, its hero taking on the muitidisciplinary roles of philosopher-priest-magician
-soientist-artist - thus unifying the disciplines, und it is Prospero’s “art” that makes temporary sense of
the ‘airy nothings” the world is made of, renderiny it into ‘cloud-capped towers and gorgeous palaces,
solemn temples, even the great Globe theatre itself. In the decades of the new revolutions that followed
the word “art” was gradually torn to shreds, until in our time now art and science, science and
philosophy, art and philosophy, science and technology, magic and science, craft and art, education
and art, have all been set against cach other.

AESTHETIC PLEASURE OF BEAUTY: SOME RECENT DEVELOPMENTS

A thing of beauty is a joy forever
- John Keats

Beyond the ‘Two Cultures’

The traditionel end modemnist views of art and beauty is that sinoe they belong within the sphere of
Geistesweissonschaft - spiritual or mental knowledge - they cannot be studicd within the realm of
Naturwissenschaft - natural or scientific knowledge. The Platonic, Cartesian and Kantian division of
the world into mental and physical still held truc for C.P.Snow's Twe Cultures (Snow 1959) whose
heyday was the Cambridge intellectual culture of the post World War 1] years with most artists and
scientists agreeing on the separation, Most artists, writers and poets (T,S.Eliot, D.H.Lawrence,
F.R.Leavis) maintaining that their work was too Jofty to bo sullicd by the materialistic, mechanistic
and detcrmindstic physical world fostered by science, scientists maintaining that the arts were a trivial
fantasy useful only for the passing of leisure time. Many an artist knew better and had inspired
thoughts transconding the soience versus the arts/humanities dichotorsy (Menithin 1960).

However, thig traditional end modemist picture has undergone 4 profound change, due to emerging
epistemological pavadigras gencrated by interdisciplinary co-operation. The new worldvicw sees
science as a search for elegance, coherence and beauty (Bronowski 1976, Mndelbrot 1983, Davies
1983). The new scientific outlook has also allowed justification to renew the great Classical and
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Rensissance project of the scientific study of aestbetics as recorded by vew developments {Werner
Retmers 1983, Turncr F 1985, Epstein ot al 1988).

The study of beauty, however, inspite of all these developments in the 1990s is till & very
controversial area to reckon with. Aesthetics due to the uncleamess of its usage is a vexed subject.
Especially when artists and aestheticians themselves secrsod to have abandoned the very idea of
beauty though the long cherished goal and meaning of art is beauty itself (Ogden & Richards 1923).
There is no established discipline as at present that incorporates the systematic and scientific study of
beauty. Even if there had been one that however directly or indirectly dealt with acsthetics, its
boundarics would still be unclear and subject to progressive redefinition. As & body of research and
knowledge, it would possess as yet no institutions, libraries, training and lead bodies, and examining
and awarding organizations,

The seminal ethological / natusal behavioural thesis of the Unwelt described in detail below, proposes
that the world of @ living being is circumscribed by the capacitics of its receptors and afTectors {von
Uexkull 1921), For the foraging bee, then, such qualitis as variety, symmetry, colour. harmony,
precise deteil, redundancy of pattern, complexity in simplicity, unity and oven accutate mimicry are
clearly part of the bee’s world. These qualities, especially when brought together , are equally clearty
intvolved in human visual aesthetics (Eibl-Eibesfeldt 1970). David Attenborough's nonchalant
off-hand romarks in his natural history series Life on Farth that flowers were designed to attract bees
by appealing to their acsthetic taste (Attenborough 1979)went almost unnoticed by the detractors of
the notion of beauty.

Mainstroam philosophy has argued that beauty is in the cye of the beholder, an ¢ye preconditioned by
social convention and economic interest, Such an assertion might be true for what is *beautiful’ may be
utilitarian or instrumenta! or, indeed culturally conditioned. The objection is that the aesthetic is
essentially “for its own sake” and cannot be utilitarian in purpose: the whole existence of the bee is in
an adaptive sense “for its own sake” anyway. The distinction between the utilitarian and the
intrinsically valuable might bogin to disappear if the qualities comprising of beauty were to be
recognized gs necessary to and cven constitutive of the continued survival through thc passage of
time, in the midst of affecting other processes, by circumventing the entropic decay of organized
physical structures of the phiysical and matorial world (Thorpe 1976, Tumer F 1985).

In the last decade acsthetics has been the chosen arena for some of the most original thinkers with
some exciting and extraordinary msights. As the subject matter is controversial, many of the workers
in the field tend to take themselves on to the safe confines of the interface betweon the traditionat
humane study of socicty and the traditionally “hard science™ study of living orgamisms, Any systematic
basis for the study of assthetic phenomena might take the main pathway through biology, for the
porception of beauty is first and foremost a capacity possessed by living organistis, one which must
have been selected for, and genetically preserved, by biological evolution.

The new thinkers and investigators do not stop thete, they make interesting claims about the objective
characteristics of beauty in the physical universe, and the fandamental strategies of physical
morpbogenesis and survivel. Indeed, the tuman cortical mformation processing system as understood
curvently by neuroanatomical and neuropsychological devclopments, claim thet the brain is
“kalogenetic” (Greek; kalos — beauty, genelic = begelting), seeking, recognizing, creating and
affinming ‘the beautiful’. These claims have initiated a fresh impetus into the reappraisal and
investigation of our bumanistic understanding of beauty. This development has rescued the study of
beguty, the discipline of aesthetics, from being ‘frozen’ on the bookshelves of academic philosophy.
Just as opistemological and technological advance genorated new paradigms for learning, as in
demography which breathed new life into the study of human populations, bringing to it a ic
three-dimensional clarity which was not there before, the examination and analysis of aesthetic
perception have bencfited greatly from the inferdisciplinary insights and advances of many workers.
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The sciences, the arts and religious practiccs of civiliced humankind lie at the roots of the rituals of
their Homo erectus and Homo sapiens ancestors (Tumer V W 1968, 1969, Schechner 1977), Although
this might be the outlook of many in the scicnces, exponents of other fields are not so sangnine:
Analyscs and perspectives of aesthetics based on models of human evolution have been roundly
rejected or at best firmly resisted. For instance, within literaty studies very little theory exists that
explores either the basis or purpose of literaturc from biological or evolutionary perspectives. Nancy
Easterlin working on the aesthetics of literary art believes that “thinkers as removed from one another
in time and philosophical perspective as Aristotle and Shelley have suggested that the sense of beauty
in ant develops out of and strengthens the basic nature of human cxperience, Those in the 20th century
who have brought a comemporary scientific perspective to literary theory are few and far between.
Theory, like opistemology, has successfully resisted evolutionary approaches to it, remaining firmly
ensconced in an outdated methodological dualism and the abstract methods of the Westem
philosophical tradition” (Easterlin 1995).

Humenkind see, hear, (also taste, smell, touch) the beautiful and seem to recognize it with an intuition
and a pleasure that is utterly natural. The ‘natural intuition” to enjoy the aesthetic pleasure of beauty is,
for us, activated, sensitized, and deepened by culture; that is, a natural capagity of the human
nervous systern is enabled to incorporate a cultural feedback loop, and uses also the physical world
through art and science as part of its own bardware, Such a conceptual framework on aesthetics,
implicit in the paradigm of “natural classicism"”, described below, is based upon the co-evolution of
the biological (genetic) and cultural (psycho-social) developmental elements of the humian nervous
system, If the evolution of our sense of beauty is a non-lincar {cedback between cultural and biologicat
determinants, recent developments in chaos theory. non-linear processes, seif-organizing systems can
point the way to a better understanding of aesthetics. Indecd, a broader re-definition of besuty s what
is postulated , as an objcctive property of the fundamental generative proocsses of the uriverse - and
thus as possessing a real, not just a subjective, arbitraty existence, Like the eyes, our aesthetic sens¢
has been designed by our evolutionary development to perceive something that ig really out there.

The term acsthetics as implied in this dissertation will apply less to the ‘aesthetics’ of academic
philosophty and ruther more to the emerging theoretical frameworks in aesthetics, the perception of the
‘besuniful’, as explored by anthropology, cthology, Renaissance studies, neuroscience and psychology
in the last two decades. A consideration of a new paradigm for aesthetics and a systematic study of
beauty requires models of interdisciplinary learning. The new aesthetical theories then become
applicable to the whole spectrum of the arts, the sciences and the humanities. Some of the most fertile
theoretical resources which are informing the new interdisciplinary perspectives of acsthetics will now
be considered.

The Paradigm of “Natural Classicism”

Williem Shakespeare..... for me.... is the greatest Natural Classicist of all
- Frederick Turner (1985)

“Natural Classicism” is an interdisciplinary conception of the evolutionary bridge that attempts to
span the divide of nature and (classical ) culture and thus, of natural creation and human (cultural)
creation. The paradigm is the synthesis and intcrpretation of cultural anthropologist Victor Tumer,
whose seminal werk on the significance of human ritual and the ritual progess has had considerable
impact on the study of beauty (Turmer V W 1969, 1974), and referred to later - and the Renaiggance
scholar and post Frederick Turner, whose groundbreaking work on beauty and the values of beanty
have been very influential (for instance, the work of Committee 4 at this conference, which is in tum a
continuation of & study group on aesthetics at the previous TCUS meeting in 1995 has largely been due
to his seminal work in the humanities and other transdisciplinary areas) and matched only by the
brilliance of his joint investigations with Emst Poppel, on poctic meter and the ‘neural lyrc'
approaches to verbal and linguistic art.
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Natural Classicist is an acid test for the philosophical assumptions of the reader. It may ¢ven be a
paradox for some. The dichard lover of classical high culture may value preciscly that about the classic
which transcends and defies nature. The romantic lover of nature, on the other hand, might well boggle
at the implication that nature, innocent, free and spontaneous as it is, could cver endorse let alone
producc so sophisticated, restrictive, and artificial & notion as classicism. Natural Classicism is an
invitation for both outlooks to change their conceptions radically. Classicists and students of the
Renaissance, educated in the Aristotelian, Florentine neoplatonist or Thomist (after St Thomas
Aquinas) tradition might interpret “natural” as pertaining to natural law and might find nothing
remarkable in the title: the classical, in the sense of the excellent, ought to follow nature. Such rcaders
may, however, find just as deep, if more subtle, a differencc in worldview. The “nature” that “natural
classicism™ is interpreting is not the nature of Aristotle, Aquinas or cven the Florentine ncoplatonists.
Rather, it is nature as we have come to know it through late twenticth-contury science: a nature which
may indeed possess and extubit all those values which were once attributed to it, but which must do so
within the constraints of mechanisms and processes that can be strictly described in empirical language
and reproduced under laboratory conditions.

Naturat Classicism, whose roots Ji¢ in the evolutionary perspective, entails two clgims about beauty.
The first is that our cepacity to perceive and create beauty is the characteristic of a species that
evolved. Beauty is, thus, in 2 way, a biological adaptation in addition to being a physiclogical reality:
the experience of beauty can be connected to intricate processes of neurochemmistry and neuroanatomy
in the brain itself. Beauty has a central place in the interplay of biological and cultural evolution that
were to produce the eventual flowering of Homo sapiens. The capacity for recognizing and creating
beauty is a competence that we possess, a competence that was selected for by biocultural
co-evolution. The results of this co-cvolution in the neurobiology of aesthctics are manifold.
Humankmd has inherited a number of Natural Classical” genres or systems by which we generate,
recognize and appreciate beauty (Tutner F 1995). One of these, poetic meter, has been investigated by
neurophysiologist Ernst Poppel and his colleagues. His seminal paper with Frederick Turner on the
“peural lyre" approach to the brain (Poppel & Turner 1983), informed the role of auditory perception
and the whole spectrum of aestbetics in verbal and linguistic art that the auditory mode gencrates, c.g.,
rhythinic driving, narrative, meter, mnemonics, and other psychic and dramatic technologies. The
astonishing finding that poetic meter is universally three (2.5 ~ 3.5) scconds in line-length, and that
this was tuned to the human brain’s universal three-sccond acoustic information processing pulse was
a revelation that had far reaching implications for verbal and linguistic arts, Paychic and dramatic
technology like metered poetry are arts of the oral tradition used effectively by the most ancient
civilizations for dynamic communications and as sources of wisdom (O’ Brien et al 1986, Epstein et al
1988).

The second claim about beauty is linked to the “oceanic feeling” a la Arthur Kocstier, of philosophical
insight that is sometimes associated with beauty, and would incorporate the beauty that is found in
nature and in the laws of science. If beauty is a real characteristic of the universe, one that would be
useful - adaptive - to know, then whole species must benefit from possessing a sense of beauty - thus
going beyond the understanding of a species-specific sense of beauty (as the evolutionary perspective
would have it) as being possessed by individuals within a species in relation to co-operation and sexual
selection. This gemeral evolutionary truth proposes that the experience of beauty is the recognition of
the deepest tendency of the universe. This tendency cannot however yet be understood, but is a matter
for the future and for the way soience is unfolding more information about out astonishing and
Iystetious universe,

The perspective suggests that we may no longer look at human cultural activity, especially the very
ancient kind like oral performance and artistic ritual as simply arbitrary in form and structure. There
may be real artistic rules to be discovered just as the classical critics maintained (though for different
reasons). Frederick Turner agrees that, ‘our brains and bodics will be happy, facile, vigorous and
inventive’ - radiant and porous, as Virginia Woolf once put it - ‘when we use one kind of artistic

7



FROM 281 Se4 78038 W [TERATNE NOV.22.87 6:18 PM P .23

structurc and not when we use another kind’. We relate, and respond warmly to, akind of plot or
story than to utterances that do not make some story; babies prefer nursery rhymes to other kinds of
sounds (Glenn & Cunningham 1983) and we are better at reciting three-second chunks of language
than eight-second chunks, Natural Classicism predicts that there should be a science of beanty and
that it may offer powerful solutions to problews in artistic and humanistic disciplines as well as to
other fields. Tt also spells out a great promise for our species of an emerging classicism - a
Renaissance - not just of the arts but of the whole spectrun of learning, This resurgence will be based
upon the deep lexicon and syntax of human artistic nature as it 1s being uncovered. The tichly
generatve aspect may be likened 1o Chomsky's linguistics: Chomsky saw language as a relatively
small group of connected laws which, however, had the extraordinary capacity to generate an
unlimited and unpredictable repertoire of expressive utterances (Chomsky 1975). In the generative
qualities of the deep lexicon and syntax of humen inheritence, the classical arts can bo seen asa
descendent of ancient ritual practices where it would be possible to find under the diversity of cultural
richness and variety, a vajversal human “gremmer” of aesthetics, tuned to the self-reward system, the
reflexive system, the information processing pulse and other constraints of the human nervous system
as discussod below,

Fsycholinguisties of celour vision

Heinrich Zollinger, the distinguished Swiss chemist, working in the psycholinguistics of colour vision
has been a pioneer explorer in uncovering the variety of acsthetic appreciation and perception. He
claims that experimental studies of the ncurophysiology and psychophysics of our visual and auditory
senses have contributed to a broader and deeper understanding of art and aesthetic perception.
Zollinger also identifies that the human brain tunction is based on an aesthetic framework of reference
- a sort of ‘neural lyre’ in acoustic terms - outlined below in Cortical information processing system,
that is inherent in our scicntific urge to confinn and affirm a given hypothesis, rather than to deconfirm
it (retutation, as Karl Popper would have us do), He writes: “For the ancient Greeks aesthetics
(aisthesis) meant perception or sensory experience in general. For Kunt, human perception is a passive
gathering of sensory data, whereas aesthetics is the active and subjective evalnation of sensory
data......an increasing number of cross-disciplinary investigations dernongtratod that perception (normal
sense perception) and aesthetics (acsthetic perception) are not separated by an unbridgeable divide, but
seem to be closely related to each other, and lying along a continuurn of sensory levels of increasing
complexity” (Zollinger 1979 p 279). The continuum of sensory levels to the highest level which is that
of aesthetic perception as indicated in the sketch;

Aesthetic perception

Normal (ordinary) sense perception
A

Sensation

If\
Physical impact

The way that assthetic perception works is that it has a greater and distinctive awareness than normai
or ordinary perception, just as normal perception has over sensation, and sensation over mere physical
impact. Aesthetic perception is as much more constructive, as much more generous to the outside
world, as much more holistic, and as much more exact and particularizing than ordinaty perception, as
ordinary perception is than sensation. This is also indicative of the way the universe seerns to be
working and undcrpins 2 deop tendency - the deepest tendency or theme (Joitmotif) of the universe.

‘Some of these themes discovered mainly through the natural sciences are;
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unity in diversity/multiplicily (the universe is a unity in spite of'its enormous variety and quantity)
complexily within simplicily (generated by simple physical laws such as those of thermodynamics)
generativeness & creaiivity (creatcs genuine novelty moment by moment tike the laws of chemistry)
rhythmicity (it is the home of an innumerable hicrarchy and scale of vibrations)

symmetry (asin patterns of the uriverse everywbere)

self-similarity (es displayed in the *truc’ or fractal geometry of nature

The ethological/matural behavioural thesis of the Umwelt

The term [/nwelt mey be explored by considering a reply o the question: What detivity can be much
more itnportant than nourishment and reproduction ? An answer to the question and an understanding
of the Umwelt Yies in the way behavipur and perception of living beings may be described.

Every living thing enters the world with a specific genetic endowment and with cettain juherited
expectations which are tested by the senses during the course of development. If the expectations, the
internal models, are deconfirmed by sensory experience, the modcls are reconstructed, however
painfully, so as to reconcile with every day experience. Vilmos Csanyi addressing the biological
function of the brain says: “Mind and cognition are inseparable from the structure and function of the
brain. There appears to be a consensus among those who analyze the brain, that beside many
regulatory roles, the main function of the beain is to make representations (imternal models) of the
outside world (cxternal conditions)” (Csamyi 1991).

Living things have a species-specific world, a set of relevant factors in its environment which its
reoeptors - its senscs - are designed o detect and its affectors - its limbs and other active organs - to act
upon. Outside that world, that [/mwelt, nothing exists as far as that living orgamism is concerned, For
instance visual phenomena have no existence for an cye less species, For species with simpler nervous
systems the [/mwel! is a crude one containing only a few unrelatod elements: thereisa fairly direct link
between stimulus and action without much intermediate interpretation of the various sensoty inputs.
For advanced species, on the other hand, with a8 much higher ration of nervous tissue to body weight
and complex cortical development, the evidence from many receptors is continuously tegrated into a
coherent universe of enduring objects in mation relative to each other and to the organism that
percetves them.

Physics was once described by Jacob Bronowski as the “immortal scientific aclucvement of the 20th
gentury, the hutnan imagination workivg communatly has produced no monuments to equal it - not the
pyramids, not the lliad, not the ballads, not the cathedrals “ (Bronowski 1976), Even such a marvellous
discipline as physics might not be able to, with its plethora of concepts, laws, principles and
paradigms, account for anywhere that entities as enduring objects exist. As far es can be surntised from
studies of perception, enduring objects come into existence as the highly elegant constructs of the
brains of higher animals. Physics, the ingenious discipline that we know it to be, might know only 8
complex interplay of the fundamental forces at their various intensitics, wavelengths, and vectors. The
concrete universe of objects as we, the higher species of living beings know it, is the most ordercd,
coherent, powerful, parsimonious and comprehensive hypothesis that will reconcile our inherited
expectations with our experience. Before a species can fecd itself or even reproduce, it must cnter into
2 consistent working relationship with its world, jts Umwelt, which will generate predictions to be
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confirmed or deconfirroed by experience, Such a relationship is barder to maintain the more
information n organism is capable of sbsorbing and the more it is capable of doing; and the humen
brain, it is informed, uses about onc-third of the body's oxygen and nutrients, World constructing
cosmogenetic activity is provided with a powerful inducement and motivation, and is hard work, and
must be richly rewarded.

Cosmogenesis or cosmogenetic, or world creating, activity, known to be a poetic process of internal
world modelling, or even alternate world construction, is & function that is fundementally sponsored
by the perception, recognition, creation and appreciation of beauty. Beauty is at the heart of generating
what anthropologists, ecologists and ethologists have referred to as the Umwelt in the special sense
that the term was first used by pioneer ethologist Jacob von Uexkull (von Uexkull 1921). Tt is the
concrete universe of objects as we have come to know it, and is the most ordered, coherent, elcgant,
parsimonious,, powerful and comprehensive hypothesis that will reconcile our inherited expectations
with our experience. In Fredcrick Tumer’s words: ‘Tt follows thut when we hear words like “beeutiful”,
“ordered”, “cohcrent”, “elegant”, “parsimonious”, “comprehensive”, we are already in aesthetic
territory’ (Turner F 1985 p 6). The activity of world construction is for humenkind much more vital,
much more difficult, and much more highly rewarded than it is among other species whose Umwelt is
relatively more inherent in their genes, Thus the tradition of oral performance - which Jies towards the
artistic end of the ritual spectrum - tnay be much more ¢losely tied to human survival as a species than
we afe able to recognize, since it is the human experience, s it is the human specialization to create
worlds 1o be tested against sensory experience, as it is the mole’s to dig and the bird’s to fly.

In pedagogy and learning reading, Sylvia Ashton-Warner conception of *organi¢’ reading approaches
spell out a profound conception of children’s early development of learning about the world (which
can be likened to world mode! construction and Umwelt learning), and about learning words and
developing reading. Ashton-Warner's experience with ohildren who have been calmed &ad soothed, is
described in her own cxperience and words:

“First words must have intense meaning for a child
“First words must already be part of the dynamic life”
“Eirst words must be made of the stuff of the child”

She seeks a movement with &t unbroken beginning within the dynatmic material, within the familiarity
and security of the child (Ashton-Warner 1980): this is a gracious movement from the orgemic 1o the
inorganic. and then to outer reaches. This organic leamning, or reading, is part of the natural expansion
of life and to be counted among the stars

Curtical/Neural information processing sysiem

In the context of classroom learning the visual and anditory pathways coroe to the fore: seeing and
hearing is constitutive of the central nervous system in relation to the senses of taste, smell and touch
which meke up the peripheral system. I cortical/neural information processing for visual and acoustic
activity, rhythmicity is one of the brain’s key characteristics and can be “driven” as in shythmic
driving o metered verse, or reinforced by repeated photic or auditory stimuli, to produce peouliar
subjective states. The system is also se/f-rewarding, which means that the brain rewards itself for
certain activities which are presumably preferred for their adaptive utility. Jf this system of reward is
the major motivating agent of the brain, any technique for calibrating and controlling it would result in
an enormously enhanced mental efficiency. It would be possible for us human beings, the, to harness
all our intellectual and emotional resources to a given task. Many investigators have argued that this is
exactly what an aesthetic cducation, including an early introduction to nursery rhymes and metered
verse, can do (Poppel 1983). Many workers in the field are of the opinion that thc autonomous and
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reflexive reward system which underlies the whole realm of human valucs, ultimate purposes, and
ideals such as truth, beauty and goodness (Turmner F 1985 p 68).

Cortical information processing, associated with the brain's capacity for self-reward is
characteristically reffexive. It is within broad limits self-calibrating, partly in keeping with the brain’s
tendency to ignore repeated and expected stimuli, and to respond only to the new and unexpected. The
systemn is also essentially social, for not only specific skills and communicative competencies are
learned in a social context, but also the fundamental capacities of arousal, orientation, attention and
motivation. Another characteristic of the systcm is that it 18 hemispherically specialised, that is, having
an asymmetry in torms of the left side of the brain and its right. Jerry Levy characteriscs the
relationship between right and left as a complementarity of cognitive capacities (Levy 1984). The
significance of cerebral asymmetry and inter-hemispheric collaboration for leamning is discussed later.
The cortical information processing is kalagenetic, identified in the human scientific urge to confirm
and affirm a given hypothethis (Zollinger 1979), and bas a strong drive to construct affirmative,
plausible, coherent, consistent, parsimonious and predictively powerful models of the world in which
all events are explained by and take their place in a system which is at once rich in implications
beyord the existing data. At the same time this should be govemned by as few principles or axioms as
possible. The words used by scientists for such a system are “elegant, powerful, beautiful”; artists and
phitosophers use the same rms and also “appropriate, fitting, correct, and right”.

Neuropsychological considerations

Neuropsychologists postulate that therc are internally generated brain rewards, the pleasure chemicals
(Olds 1976), that are more powerful by many orders of magnitude than the psychologists’
conventional motivators. Tho “higher pleasures” of creative mental cffort, of beauty, of goodness, of
truth are indeed independent pleasures, having their own physiological basis and (Pribram 1969), and
not merely perverted or sublimated versions of sexval ox nourishment drives as previously proposed
by the theorists of materialism and behaviourism, The endorphins, as the endogenous brain chemicals
are called, are clearly involved in aesthetic pleasure. At this stage, two key questions are; What is the
adaptive significance of aesthetic pleasure? Why should humnan beings be designed to appreciate
beauty and to enjoy it with an intensity which is poteritially much greater than that of hunger or tust?
Work carried out by endocrinology and neurochemistry claim that human beings are genetically
programsmed to risk potentially damaging stress in order to perceive or create the beautiful (Willer et al
1981). Why should this be s0? We seem to encounter a mysterious connection between beauty and
survival, and thus between beauty and being itself. The qualities that comprise beauty are necessaty 10
an even constitutive of the continued survival in time and against entropic decay (Wilson 1980),

The pleasures that “pleasure chemicals” administer, appear to be associated with the autonomy, the
power over the future, and the predictive capacities of the organism. A definition proposed by
Frederick Tumer of the aesthetic pleasurc of beauty is *....the sense of beauty is not the same as the
exultation of power though it can resemble it. Beauty is associated with a certain sct of perceived
objects, and with a certain manner of perception, cognition and emotional comprehension, but not
necessarily with action as such; some of the strongest experiences of beauty take place in response to
our own endogenous imagety of dream, tantasy or memory. The fecling of beauty, then, is a reward
for a certain autonomous activity of the brain, one which gives the brain a grip on the future which is,
however, not necessarily involved with tmmediate external actions to chenge the environment (Turner
F 1985 p.14-15).

Human beings are rewarded powerfully by the pleasures of taste and sex, for the metabolically
expensive activities of foraging and reproducing themselves, However, it has been scen that the
appreciation and creation of beauty is much more metabolically expensive, and is to be rewarded by a
pleasure which is correspondingly greater than the detights of sex and eating. The question may be
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asked: What activity can be more important than nourishment and reproduction? The answer to this is
in understanding the Unrwelt,

Neuropsychologists Jerre Levy and Lauren Harris have attempted to divide the componems of
asesthetic experience (seeking, recognising, perceiving, appreciating) and production (create, make,
produce, realise) arriving at three broad categories. These are: 1. Sensory-Perceptual. 2.
Emotional-Affective and 3. Motor-Executive (Levy and Harris 1995). In the sensory-perceptual
catogory the aesthetic experience emerges from certain processes of the mind applied to certain
qualitics of the environment or external world. A basic question is, what are the qualities of the
external world that the mind represents? In tenms of the visual arts the qualities are those contained
within the picture frame - colours, forms, or both, and the variations within these dimensions. In the
case of colour the variations would be ia hue, brightness and saturation. Variation in form inolude
length, width, curvature, orientation. texture, and ‘depth’ of surface, as a second order of dimension.
For the sense of hearing, the aesthetics of a song, poem or verse aro governed by quelities like rhythm,
tempo, timbre, tone, sound texture and so on. The eventual reward for the recognition and appreciation
of beauty in this category can be one of deep emotional stimulation. In the sciences as well, those
theories that self consistently and harmoniously account for a large number of phenomena, are
favourad and regarded as beautiful. On the emotional- affective category it is meamnt that in every
aesthetically pleasing work of art therc is some quality that moves us emotionally, that engages our
teelings. This category is understood as one where the aesthetic quality moves us in our heart and not
just our head. Both sensory-perceptual and emotionel-affective categories comprise the ‘input’ from
the external world; they are all that can be contained within the picture frame or other suitable
parameter. The motor-executive is the production/creation category, for the artist, of course, needs the
physical skills to cxpross these components on to the canvass, This categoty, motor-executive or
‘output’ is the one that most clearly defines the artist. Many people may be able to imagine beautiful
scenes or to create them in their dreams, but only as fortunate fow can construct these scenes on a
canvass or in some other medium,

Work of Werner Reimers Foundation in the 19805

Studies of the biclogical foundations of aesthetics, the sense of beauty, was fostered by the Werner
Riemers Foundation besed in North Germany in the early 1980s, They convenoed scholars and
investigators from a number of cross disciplinary perspectives and their work has been revealing.
While nature inspires great works of art, the nature that late 20th century science pursues is made
equally lovely by its inspircd amatcurishness in searching for elegance, coherence and bewuty. Nature
can be a trigger in itself to inspire the scientific enterprise (Davies 1983). The Wemer Reimers study
voncluded by confirming that aesthetic perception lay in 2 continuum from mere physical impact
through sensation through ordinary sensc percoption to eesthetic perception. The insight that was
disscminated was that aesthetic perception was comrespondingly more exactly truthful about the nature
of the universe than was ordinary sense perception (Epstein ef al 1988).

The major point that emerged from discussion of the biological foundations of aesthetlcs is that there
are certain implications that follow about the nature of the physical utiverse, Either it passively
submits itself to the imposition of acsthetic pattern by the higher organisms thus encouraging their
survival, or else it contains inherently those very laws themselves, so that “aesthetic predictions” of ite
behaviour are adaptively justificd by their objective correctness. These two alternatives may in fact be
different ways of stating the same principle. Various lines of rescarch have suggested that the
production of exquisite patterns may be an inherent property not only of matter, but of mathematical
probability itself. According to this view, the universc docs not merely produce occasional ordered
patterns, but rather it carmot holp activoly and preferentially generating beautiful kinds of shapes in
space and time. An impressive aray of works in the realm of physical sciences - quantumn physics,
non-linear feedback processcs, fractal geometry, quantum cosmology (Finkelstein 1982, Feigenbaum
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1980, Eigen and Winkler 1981, Mandelbrot 1983) - have demonstrated that the universe is an active
generator of order as much as the universe, in the traditional notion, is a passive selector or reflector of
it.

Psychic Technology and Bonnes a Penser

Clarified by the function of neural information processing and recognised in periods of cxtraordinary
artistic creativity, psychic technology (technigues of narrative, rhythm, meter, mmemonics and other
forms of effective communication and facilitation) is a legacy from the orel tredition. Its considerable
influence in contemporary literacy is not disputad. Equally, words and metaphor are active ingredients
of overyday discourse, and their power to shape our expression need to be taken into account in
literacy learning (Goddard 1996). Tn the interplay of the three ingredients psychic technology,
imagination, and orality (word power), Kieran Egan (who prefers the term Bonnes a Penser to
technology duc to the latter’s aggressive flavour) refers to psychic technology as that which stimulates,
in a sense brought into being, thc imagination, that ability to be moved by, to behave as though one
perceives and is affected by, what is actually not present or real. He says “we live in a world of nature,
but have invented techniques developed over uncounted millennia for stirmulating a vivid mental life
that draws members of a society together by strong affective bonds. For children in our society, too,
these techniques create mental worlds distinet from the natural world around us, mental worlds
charged with vividness and emotional intensity. It is @ world that generally gives delight and hurts not,
and that can enrich our interactions with the world of nature” (Egan 1988 p.117).

In children's spontaneous play as in their imaginative exorcises, as in reading and storytelling (Barrs
and Thomas 1991) and gatnes, they use these techniques to create & sccondary world. One that John
Huizinga calls “.... a second poetic world alongside the world of nature” (Huizinga 1949 .p.23). Philip
Sidney, Willizm Shakespearc and the English Renaissance poets espouscd this view and acted upon it

However, some philosophers and aestheticians argue persuasively that natural phenomena offer types
of acsthetic experience that cannot be provided to the same extent, or even at all, by art and the powers
of the imagination, A rauge of feelings is opened up by nature that the human scene and human culture
cannot itself evoke (Hepburn 1984). Other workers claim that we can be morc strongly moved, in an
affected, emotional sonso, by natures beauty than by the beauty of ast (Saw 1972). Sir Alister Hardy's
seminal research at Oxford, which contributed to a kind of natural history of aesthetic/spiritual
experience claimed that the two activities to trigger powerful aesthetic-to-spiritual experience were
contemplating natural beauty and listening to beautiful music and (Hardy 1979, 1982).

Perhaps, Margaret Meek’s example of the case of the nine year old twins, girl and boy, is a good Living
example which highfights the interacting influctce of three vital ingredients so far discusscd: oral
tradition through the dynamics of words and metaphor, the inspirational effect of nature and natural
beauty, and the power of the imagination. Of the twins the girl had been the achicver, getting the
desired result in the standard aftainment tasks and other writtet work, whilst the boy had been a
disappointing failure, unable to xcach the matk in several assessrments uttil one day when nature walks
became the order of the day. On presenting written work following the nature exercise, the girl had
written a pleasant piece which mede the grade, but, what of the boy, her twin brother, who had so far
10t shown even a glimmer of hope for achieving the standard? The walks in naturc had animated and
stimulated him, enabling the poet in him to come out in completing an exquisite piece of versc, In
Meck’s opinion, and the boy’s Head Teacher's as well, the young poet’s verse had outstripped his twin
sister’s achievement which was successful schooled literacy shaped by the National Cuericulum
Assessment Criteria (Meek 1991). The National Curriculum’s machinery could not assess the boy’s
creativity, nor do justice to his poetry.

To sum up, the aesthetic pleasure of beauty as it is being understood through the emerging frame wotk
of theory, is that it evolved as a reward for humankind’s single greatest specialisation as a species - the
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activity of internal world construction or modetling, or cosmogenesis. Beauty, or the aesthetic
oapacity, serves an adaptive function, The naturel intuition for beauty being activated, sensitised and
deepened by culture. Such an aesthetic theory, based upon the co-cvolution of biological and cultural
elements of the nervous system underpins a deep lexicon and syntax of human artistic nature. This
Jexicon and syntax does not constratn the system but is richly generative as exemplified by the case of
language by Chomsky’s work. Given humankind's neural hardware and cultural inkeritance, learning
context can be better guided by one kind of educational programme rather than another, so0 a3 to
appeal to our bio-cultural inheritance - indeed our very constitution - which bas made homo sapiens
what they are. Human ritual, performance and art, embodied by the psychic technologics of “natural
classical” genres and other devices, are ways of setting the stage, creating the frame, arranging the
Agenda, and picking the topic in such a way as 10 give human beings a home cowt advantsge in
making the ontological contract which is the guarantee of our biocultural evolutionary constitution.

Late 20th Ceniury Science: A search for Elegance, Coherence and Beauty

u...the State of exact science where Man is a Machine is no mean city,
even though it be the city of 8 dream. They that have well considered all
the dreams of man and yet go often round about her and tell the towers
thereof may be pardoned, I believe, if they hold her to be the noblest and
the most beautiful of them all”
= Joscph Needham (1941)

The excellence and the values that were once attributed to nature by the Arigtotelians, the Thomists and
the Florentine Neoplatonists were never ¢ven once found to be true in all of the last two hundred yeats
yet, nature as it has come to be apprehended by contemporary science is of a very difference nature
and late 20th Century activity scems to have given increesed hope that scicnce can demonstrate that
nature cxhibits all those qualities that were onco ascribed to it,

Froro perspectives of the history of sciencc it would seem that maxny of the discoverics of the laws of
nature and of the nature of mattet, the role of aesthetic perception played a major role. Isaac Newton’s
passionate love for Euclidean geometry fired him to postulate a universe which became the master
work for dealing with motion, momentum, gravity and energy in the physical world, becoming the
blueprint for most of the very successful industrial revolution technology (Scorer 1976). Newton's
sense of beauty empowering him to keep space flat and Euclidean, making the gravitational attraction
inversely proportional to the squarc of the distance. Another example, though not so clear cut as
Ncwton’s, is the perception of Charles Datwin when postulating the hypothesis of evoiution by natural
selection. Jt was on the Galapagos Islands, an isolated equatorial ecosystem in the Pacific that Darwin
catne to ses before his very eyes on a dusky afternoon the living evidence for his theory. That this was
an overwhelmingly aesthetic experience is without doubt, the beautiful colours of the Galapagos
landscape adding extra flavour. But what was extraordinary was that what Darwin thought through for
more than 15 years in England before that moment was recapitulated in a moment and the result was
that insight placed Darwin on a philosophical escalator from which he could not get off. The aesthetic
perception that Darwin expericnced on that afternoon was an illustration in natural colour of the
hypothesis which be had tehearsed a thousand times perhaps on his armchair in his study at home.
Equally, other laws of naturc are simple and beautiful such as Avogadro’s hypothesise - a law of such
unrivalled beauty and simplicity.

Murray Gell-Mann whose discoveries in the realm of sub atomic particles says *.... we coneluded that
such a theory was not right because it would be ugly. We prepared instead a very beautiful one which
contradicted most of the experiments. Now, there is somctbing there that is beside science. In a sense,
it is an old idea that hypotheses should be simple. But still it is a slight extension of that ides, it is an
essentially asstbetic criterion: that a patural 1aw at a fundamental level must be simple. This does not
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apply to biology, but, at the lovel of clementary particle physics there is a principle about prmeiples,
namely that they are simple. There is something to be learnt from that. Tt keeps heppening. On &
fundamental level nature expresses herself in a very simple way” (Gell-Mann 1962 p.57). When
physicists talk of beauty and symmetry the language through which these concepts are expressed is
mathematics. Paul Davies says “it cunnot be over stressed how 'mportant mathematics is to science in
general and physics in particular..... The neurotic fear of mathematics ¢expericnced by most ordinary
people is chiefly responsible for their estrangement with physical science. It is a barrier that effectively
cuts them off from a full appreciation of science and prevents them from cnjoying vast areas of nature
that have becn revealed through painstaking research™ (Davies 1983 p.221).

The eminent astronomer Lloyd Motz said “the symmetry of the snowflake, the gem, the spider’s web
and the honeycomb, of the bird's nest end the flowers of the earth, the sun and the solar system, all
evoke our admiration and wonder, Why and how do such macroscopic symmetries arise? Since these
symmetries ere the properties of the structures, we are naturally led to the consideration of the
symmetrics of the forces that govem such structures” (Motz 1986).

Boyond the macroscopic symmetries are the microscopic ones whose beauty is breathtakingly stmple
at the same time they are complex. One unique example is the fractal geometry of nature. From the
microstucture of fractals and the coming together of jigsaw puzzle of scientific data. a gigantic cosmic
hicrarchy has been revealed though its picture is a familiar one as shown below:

biology the microstructure of the human scieaces

N
H

chemistry the microstructure of biology
A

physics the micsostructure of chemistry
A
geometry the microstructurc of physics

An incentive for Jearning natural bistory and biology was David Attenborough’s ground breaking work
resulting in his Life on Earth (1979) and The Living Planet (1986). Attenborough’s programmes
successfully instructing lay audiences on the intricacies of evolution and natural selection was 2
wriumph for visual aesthetics as a major tool of education. Though matters of aesthetics, symmetry and
mathematics do not apply to biological sciences, it was the beauty and cxprossive quality of the
Janguage used by the Victorian naturalists among whom were Darwin, Wallace and Huxley, that
captivated audiences. A 20th century example was the superb expressiveness in the language of Peter
Medawar that enhanced many a student and scholar to b both delighted and ingtracted. Tn a reply to
the mechanistic notion that a chicken is merely the egg’s way of making another egg Medawar says
“the only reasonable ground on which coe could object to this statement is the pejorative use of the
word *merely’, for a chicken is a remarkable and breathtaking way of making another egg, and among
birds generally we find other ways of making eggs, always marvellously beautiful and ingenious. Itis
in such evidence as this - the marvel of the whole symphonic texture of the natural process - that the
aesthete/reverent should hope to find evidence of a Great Cornposer in nature” (Medawar 1978).

RESEARCH IN AESTHETICS, METHODOLOGY AND RESULTS: DISCUSSION AND
CONCLUSIONS

There wes a paramonunt need to explore how learners’ deepfelt emotion end excitement in percetving
the beautiful, the delightful , the exciting and the thrilling, may be hamessed to enhance the power of
the curriculum to engage children in their learning, The lesser needs of the exercise were, first, the
development of more cffective theoretical frameworks for the emerging paradigm of aesthetics - the
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new aesthetics - and second, the devising and use of an effective methodology to investigate aesthetic
experience.

An understanding of aesthetics within interdisciplinary models has much to contribute to the
organization of teaching and learning experiences, to an understanding disaffection and to sn
appreciation of how to draw young people in to engage with the curmiculum and school experience at a
deeper, reasonably significant level. The need of the researcher was to attempt to develop a
methodology for gaining access to the leamers’ personal experiences and to probe the links between
their aesthetic cxpericece and school learnivg. To identify aspects of learners’ experience that are
imbued with particular experiences of ‘the beautiful” and to link them with areas of school learning
that they found patticularly engaging had a positive value in terms of outcome in this research,

Tn relation to research on aesthetic expérience, many teachers were interviewed in the schools whete
surveys and observatians were made The main aim of this was to assess their bias of curriculum
subjects. The accepted dichotomies of the Neational Currioulum may be sct down as;

Meainstream culture Minority cultures
{Anglo-Saxon/Judaeo Christian) Vs (Muslim, Hindu, others)
Male Vs Female

Nature Vs Culture
Neatural Scicnce Vs Social Science, Arts and Humanities
Folk (popular) Art Vs High Brow Art

Fieldwork Surveys

A random sample of teachers who were interviewed in primary, sccondary and tertiary institutions in
the greater T.ondon area were found to be polarized either towards science or away from ita la
“convergers” and “divergers” of C.P.Snow's day, The educational psychologists led by Liam Hudson
carried out research on schoolchildren at the age of 12 (Key Stage 3) in the weke of the “Two
Cultures” debate then raging over the British intellectual scene. Hudson and his colleagues found out
that some were “convergens”, baving a definite bent on maths and science disciplines and had little ot
no interest in the humanities or arts disciplines, while others were “divergers” who did have much
enthusiasm for arts and humanities though not at gll for science (Fludson 1962). The trend set by the
schoolchildren of the early 1960s may have been the cause, in the decades that followed, for many a
teacher having an unhealthy bias either for science or for arts & humanities, though there seemed to be
very few who preferred a balanced view that both areas ought Lo have equal value and to receive
attention. Some of the remarks made by teachers onr a survey of the issues were;

1) A English Teacher: (ina Secondary School): “Science at the age of 6 to 12 is ovetloading the core
curricutum, | would prefer them to learn moro English and get a more rounded learning experience
before going on to science later”

2)A Teacher (in a Primary School): “If children cannot deal with language adequately they cannot do
anything successfully; in order to do justice to science learning they need to do more English than they
are allowed to do now. They would be doing more of English if science and maths had not squeezed
it out™.

3)A Science Teacher (In a Tertiary College) “Instcad of concentrating on arts and humanities subjects

there should be more science. Science is living in the real world, other subjects including social soience
and cducational studies are not dealing with real theses or entities”.
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Classroom Research and Methodology

Naturalistic observations and in-depth interviews were the main information gathering pathway's and
congidered the most appropriate method for this project. Schoolchildren as a specific group, rather
than young undergraduates or adult learners, were considered to be the ideat group for classtoom
based surveys, interviews and observations. Children’s groups and individual children were selected
with the assistance of school heads and teachers, and suitable preparations made to introduce them to
surveys and jnterviews over a period of time. The chosen age runge was between 6 end 16 years, and a
sound balance was achieved it terms of gender, ethnicity and social background as far as it was
possible.

From the outset, the task of choosing a methodology to explore pupils’ deeply personal experience
was fraught with difficulty. Their aesthetic experience which 1s in their minds, often associated with
deep and complex networks of memory would not be simple to put into words. Two previous research
projects provided some guidelines. One was a Harvard study of young women's psychological
experience (Brown & Gilligan 1992) which made use of anecdotes as a way into deeply personal
experience. The other, a study by Oxford zoologist Sir Alister ITardy, was attempting to record
individual accounts of how aesthetic-to-spiritual expericnces were iriggered. Some of the “riggers”
had been the contemplation of nature and listening to beautiful music (Hardy 1579, 1982).

The hypothesis that eventually came to be developed was that children might be “tripgered™ by words
chosen for their power to convey affective, emotional and beautiful experiences, From current
theorctical rameworks described above, certain words trigger expetience and may convey a sense of
the aesthetic. This essentially English Renaissance and “natural classical” perspective used in the
methodology considered the use of words like ‘beautiful’, ‘delightful’, ‘joyful’, ‘exciting’, “thrilling’
and others, for their potential for recounting deepfelt experience in natural ways that were true
representations of their original experience. Frederick Turmer says, in considering an cvolutionary
theory of meaning and value in a temporal universe : “..value cvolved slowly in the universe.....a word
occupies the fast and most temporally complex milisu in the evolutionary series that contain other
terms like meaning, referent, representation and value.....later and more advanced mileux embrace and
include earlier ones, though with all the tragic strains and existential tensions and paradoxes they have
accrued in the process. Thus we could well define the relationship of refercnce or representation, for
the kind of word that refers to 2 non-human object, as one of containment or inclusion - even if the
containment is not entirely successful and the inclusion is procrustean in the ways characteristic of a
temporal universe (Tumner F 1995).

Wittgensteinian ‘word-games’ and the deconstructionists’ notion that words do not mean what they are
supposed to mean, have not been allowed to intimidate the straightforward use and meaning of the key
words uscd to trigger experiences.

Dbservation and Discussion

The surveys with teachers proved to be dismayingly complex as meny of them were cleatly troubled
by the dichotomy of science and maths versus the arts and humenities which included English and
language learning. Some research subjects refused to speak about the matter and othets refused to
address the particular topic of science. It would not be too difficult to conclude that C.P.Svow's
prognosis of the late 1950 was correct, but it was discouraging enough to discover in the mid 1990s
that the war of disciplines and the false dichotomies within the cwrriculum were being entertained by
the attitades of a surprisingly large number of teachers. It would prove to be a useful exercise if a
Jarge scale survey was taken to dctermine how teachers in primary through to tertiary levels of
education held startlingly unbalanced views that continuc to prevail of key skills areas such as Science,
Maths and English. ’
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From the surveys of leatnets’ experience the following result held true;

What is beautiful (delightfil, lovely) ? - 90% of responses included nature or natural objects
What is joyful (emjoyable, makes you happy)? - 90% of responses included social/interactive aspects
What is exciting (thrilling, amazing) ? - 90% of responses included cultural artefacts

For triggers, the role of imagination was significant, lmagination it seemed was the kernel from which
many interactions with nature, words and metaphot would arige. Final analysis of learners® interviews
pointed to the power of words with responses being dexlved from a variety of intertwined elements
such as real life experience , imaginative exercises, what they see and hear, and what they receive
when they do practical things - performing, acting or playing. The characteristics listed below have
arisem as clear cut experiences that were recalled by the “triggers”,

1. stimulation by nature, natural objects and phenomena , quite overwhebming in the leaming process
2. imagination: nearly all research subjicts were aware nf its fanction, snme conld even talk of it

3. words, metaphor - young Jearners indulged actively in word play and learned from words/metaphor
4. children’s need for the secure, the familiar and tho *organic’ which impert warmth to surroundings
5. role play, playing out real or perceived drama and demonstrations of play behaviour as in games

The learners provided a good deal of information from the surveys and interviews and some
conclusions are drawn below. The three key themes of the Renaissance outlined at the beginuing of the
paper (art as continuing nature’s creativity, creation by verbal fiat, and interdisciplinaty character of
the creative process) have emerged stronger still,

There was evidence from the naturalistic research that nature acts as a formidable teacher; it uplifis,
activates, motivates and inspires learners into intense stimulation. Tnteractions of nature to creative art
and imaginative activity, and performance based role play can animate young learncrs and give them
an edge to learning. Their preference to actual performing arts, role play exercises and computer role
playing games is consistent with their affective experience.

Confirming the neuropsychologists’ three components, learners did demonstrate aesthetic experience
through, first, their senses (sceing and hearing); second, their affective and emotional feelings in their
engagement with story, thymes, play, social interaction, drama and other ‘performance’; and three,
motor-executive activity of drawing, painting and creative writing in making prose and verse. These
modes can help in giving a specific focus on “the beautiful’, in bringing out the best in children in
relation to their engagement with the curriculum and the classroom learning ethos.

Children in the range 8- 12 ycars who can be highly stimulated by nature’s creativity, and doing
elementary science successfully, appear to be quite ready to take on proper “hands on” science
learning if only in the form of simple experiments and explanations. There is a high degree of
awareness of science, mainly of physical processes (physics), materials and structures (chemistry), «nd
life and living processes (biology), and some of their applications. Their level of attention and
cutiosity may justify an eartier introduction to science than they are allowed at present (currendy the
Key Stage 2 science leaming is restricted to nature study only, a fact lamented (Khwaja 1996) in the
analysis in interpretation of the New National Cwrriculum).

From the experience of rescarch and analysis of findings, to stimulate young learners (such as those
who were interviewed), towards a developing sense of aesthetic awareness, classroom teaching and
instruction need to be a more dynamic, not necessarily physical, activity. Flexibility and variation in
teaching style may, while having much appeal, be a valuable strategy. Teachers may also need to use
prosody and body language to be expressive and heighlen awareness through the performance element
as in drama and history and in story-telling and other exercises, developing a style of charisma and
probity of their own. These gualities of the teacher can support leamers to effective leaming that is
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also pleasurable {one is persuaded to belicve that if contcmporary teachers did not have these qualities.
they may well be replaced most offectively by swarms of interactive computers who perform very
well!).

Learning processes and experionco outside the classroom may be regarded just as important ip &
learner’s overall awareness and perception of the world which adds to the learrfing. Further research
might probe out-of-classroom experience especially of the powerful inducements of aesthetic
experience in regard to a youngster's overal! well being and the pleasurable and continuing
engagement with the curriculum.

The results obtained so tar is not sufficient even to pursue some of the barest dimensions outlined in
the theoretical frameworks. Save to say that those theoretical frameworks are themselves in the process
of developing, and that they need to be worked into rescarch questions susceptible to empirical
investigation before fimther testing can be done. The current framework restricts reseatch to- classroom
based learners with a limited time spaf for inlerviews and data gathering. More variation can take this
project further, and further testing might include children with adults in their immediate family setting,
and older leamers in waiversity and even adults in learning situations.

Conclusions

From a reasonably modest sample of research subjects, mainly young leamers, some of the main
ingredients of their aesthetic oxperience can be identified which do seem to exert power and influcnee
on their leaming. By 0o means a perfect vehicle, the youngsters® own articulation of their deepfelt
*beautiful’ experience have demonstrated the influencing effect of sensory-perceptual,
affective-emotional and motos-executive acsthetic experience at work, thus framing their learning
expenence as one that is generated by love, not labour.

Given the power of being ‘delighted’, ‘excited’, ‘thrilled’ the teaching and learning of key skills
including science may be enhanced by the development of a suitable aesthetics that will include both
the visual and auditory perception. Science needs considerable visnal representation, but that it needs
the appropriate auditory output may also be true when the teaching and leatning aspects are involved.
Peter Medawar recalls that in the leaming of (biological) concepts “.... distinctions need to be seen by
students but can be further helped by an apt metaphor which turns it on..” (Medawar 1978). In life
science, natural objects es examples for instruction in the classroom or laboratoty comprehensively
overshadows end replaces text book pictures and even film clips, though the later is 2 sound way of
knowing about things when natural objects are unavailable. In the last few years aesthetic approaches
to science Jearning have been enhanced by the use of specific ‘ensembles’ of explanation and
‘rhetorics of the science classroom’ developed by Jan Ogborn and Gunther Kress (Ogborn and Kress
1996). Teachers in the past 3-4 years have felt the need to use a varicty of leariing resources and to
match it with a wide range of teaching and leaming strategies in order to make certain that the
enthusiasm of the learners are not left high and dry. ‘Intrinsic perception’ is another element that has
recently entered the handbooks of the teacher-training industry, by which one deciphers that the
‘nonmal’ perception that we speak of is to be superseded by a decper ‘intrinsic’ perception. This n ay
account for the growing importance of visual aesthetics in teaching, though this paper emphasises that
the acoustic element is equally a part of the central netvous system and to be attended to, if the power
of words have to be reckoned with es a key influencing agent of aesthetic perccption and learning.

A key from Renaissance learning tradition and the frameworks of the new aesthetics is that teaching
and Jeaming of key skillg and indeed of all other disciplines, can benefit from a style that enhances
‘pervasive’ learning or learning from a feeling of intense enthusiasm, delight, excitcment or thrill, and
that these can be provided by a suitable combination of the five main basic ingredients of aesthetic
experience as analyzed in the research observation - nature, imagination, metaphor (words), security of
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surroundings (organic environment), play behaviour. These ingredients on their own or in tandem with
others, ‘instruct” while ‘delighting’ the senses. A true learning experience need to be accompanied by
feeling, pleasure und a sense of continuity which makes for the generation of love, not labour,. in all
learners.
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