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Abstract 

This thesis suggests that the current confusion in 

contemporary architecture may be largely due to a split 

in thinking that began after the Renaissance. This split 

in thinking, manifested as a dichotomy between science 

and art, developed through the Enlightenment, the 

Romantic Period, and the Industrial Revolution and 

profoundly influenced man's way of thinking, and in 

particular, his perception of architecture. Consequently, 

architects since the Renaissance have been prone to 

perceive of architecture as either a science or an art, 

and not as a holistic entity of its own. 

The effects of the science-art split are most evi¬ 

dent during modern times. Coincident with the twentieth 

century flourish of science and technology, a rift of 

dissatisfaction occured in mainstream architecture. In 

a search for principles, scientific methods were applied 

to the architectural context which led to the development 

of several false notions about design and architecture. 

These were developed and proliferated by four movements, 

"Empiricism," "Technicalism," "Methodism," and "Function¬ 

alism," which collectively may be called the Scientific 



Tradition in architecture. Among other false beliefs 

that plague contemporary architecture, the Scientific 

Tradition advanced the notion that form can be solely 

determined by the parameters of the problem at hand. 

If contemporary architecture has been misinformed 

by this 500 year-old tradition of dichotomous thought, 

then its true nature needs to be reconsidered^ Investi¬ 

gations into the essence of style, aesthetics, and the 

workings of design reveal that architecture is always 

informed by the designer's intentions. Moreover, these 

intentions are specified by man's physical, intellectual 

and emotional relationships to his built environment. A 

comprehensive understanding of architectural intentions 

would seem to be essential in remedying confusion and 

improving the quality of contemporary architecture. 

Finally, the great and timeless architecture of 

history supports the thesis that architecture is more 

than science or art. These works suggest a normative 

approach to design which unites and transcends the 

scientific and artistic perceptions of architecture. 

Such a holistic perception, drawn from a comprehensive 

understanding of the true nature of architecture, will 

lead to the generation of timeless solutions. 



Preface 

Architecture is in a state of confusion. Over the 

past fifteen years, architects and theoriticians have been 

quick to emphasize the point. Christian Norberg-Schulz 

opened his Intentions in Architecture (1965) with the 

words, "The present situation of architecture is confused 

and puzzling."^ Robert A. M. Stern begins his summary of 

the state of architecture with, "Modern architecture is in 

2 
disarray." Charles Jencks writes that, "One of the con¬ 

clusions to be drawn from a study of recent architecture 

is the problematic nature of architecture itself. Not only 

is it thrown into doubt by those who would replace it with 

a 'social service,' or engineering, but it is questioned 
3 

even by successfully practising architects." Moreover, it 

has become increasingly fashionable since the mid-1960s to 

reject our immediate architectural heritage. Robert Venturi 

^"Christian Norberg-Schultz, Intentions in Architecture 
(Cambridge, Massachusetts: The MIT Press, 1965), p. 13. 

2 
Robert A. M. Stern, "Something Borrowed, Something 

New," Horizon, December 1977, pp. 50-57. 

3 
Charles Jencks, Modern Movements in Architecture 

(New York: Anchor Press/Doubleday, 1973), p. 371. 
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Architecture is in a state of confusion. This condition may be 
symbolized by Philip Johnson's controversial American Telephone S 
Telegraph building (New York, 1978), variously refered to by architects 
and critics as "the first major monument of Post-Modernism" (Paul 
Goldberger, The New York TimesJ and "the Seagram building with ears" 
(Michael Sorkin, The Village Voice,). 
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wrote in 1966 that "architects can no longer afford to be 

intimidated by the puritanically moral language of orthodox 

Modern architecture."* James Stirling has remarked that 

"ninety-nine percent of modern architecture . . . [is] bor¬ 

ing, banal, and barren and usually disruptive and unharmon- 
2 

ious when placed in older cities." Peter Blake has at¬ 

tempted to up-end Modern architecture's most popular aph¬ 

orism in his book Form Follows Fiasco: Why Hasn't Modern 
3 

Architecture Worked? while Brent C. Brolin considers the 

dogma of Modern architecture to be "irrelevant and even 

destructive when put into practice" in proclaiming The 
4 

Failure of Modern Architecture. Philip Johnson has an¬ 

nounced that "Modern Architecture is a flop . . . there is 

no question that our cities are uglier today than they were 

fifty years ago."3 Even the Wall Street Journal asks, "Is 
g 

Modern Architecture in its Death Throes?" 

More recently "the critical establishment within archi- 

*Robert Venturi, Complexity and Contradiction in Arch- 
itecture (New York: The Museum of Modern Art, 1966), p. 22. 

2 
James Stirling, address at Yale University, 1974, 

quoted in Peter Blake, Form Follows Fiasco: Why Modern Archi¬ 
tecture Hasn't Worked (Boston: Little, Brown, and Company, 
1977), p. 10. 

3Ibid. 

4 
Brent C. Brolin, The Failure of Modern Architecture 

(London: Studio Vista, 1976), p. 7. 

5 
Philip Johnson, 1968, quoted m Blake, p. 10. 

g 
Manuela Hoelterhoff, "Is Modern Architecture in Its 

Death Throes?" The Wall Street Journal, Friday, March 3, 
1978.   
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tecture has told us that we have entered the era of ’post¬ 

modernism. ' The tone with which this news is deliverd is 

invariably one of relief, similar to that which accompanies 

the advice that one is no longer an adolescent.Yet there 

remains suspicion that "Post-Modernism" may be but another ' 

stylish fad in architecture's search for ideals. George 

Baird remarks that "'Post-Modernists' see 'Post-Modernism' 

as the answer to communication in architecture." With such 

an emphasis, they have tended to "short-circuit the serious- 

2 
ness of functionalism." Charles Moore approaches "PM" with 

similar reserve: "We'll have to do more than clothe our 

buildings in the semantically appropriate Orders. We will 

have to bring comprehensible Order to them, to extend the 
3 

order that we feel in our bodies to the built world." 

Contemporary architecture is in a state of confusion 

and is searching for its own meaning. This thesis is an at¬ 

tempt to grapple with this confusing situation in architect¬ 

ure today that seems to center around an apparent split be¬ 

tween science and art. It endeavors to force some distance 

between what is being said about architecture, and how it 

"really is." Furthermore, it seeks a common understanding 

for evaluating present and past works, and for designing for 

^Peter Eisenman, "Post Functionalism." Oppositions, 6, 
Fall 1976 (no page numbers). 

2 
George Baird, interview at Rice University, Houston, 

Texas, April 6, 1978. 
3 
Charles Moore, "Charles Moore on Post-Modernism," 

Architectural Design, 47, No. 4 (1977), 255. 
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the future. In short, it has been undertaken with the goal 

of recognizing contemporary values and biases for what they 

are and of gaining some historical perspective in the hope 

of rising above the limitations of our place in time. 

Given the confusing state of architecture and the 

nature of this investigation, where does one turn for auth¬ 

ority? In the history of architecture, there have always 

been a few great works in each age that have retained their 

validity and inspiration. It is this quality of "timeless¬ 

ness" that links great architecture of any period or style 

and that intimates that there must be some "universal" 

qualities common to such greatness. Inherent in this thesis 

is a belief that this "universal quality" is not a product 

of technical excellence nor of any transcendental aesthetic 

"ideal," but simply the product of a comprehensive under¬ 

standing and treatment of architecture. A look at the archi¬ 

tecture of our time will reveal that, unlike the "great" 

and "timeless” architecture of history, contemporary archi¬ 

tecture is not based on a comprehensive understanding, but 

is derived from a fragmented perception. This inability to 

"see" architecture holistically—i.e., to have a comprehen¬ 

sive perception of the derivation of form—is largely re¬ 

sponsible for the current state of confusion. Rather than 

considering architecture in all its facets, architects have 

been inclined to perceive architecture in terms of its being 

either a "science" or an "art." Yet this fragmentation is 

not necessarily inherent to the nature of architecture: 
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Dualism, or twin-thinking, seems to be a natural human 
quality. . . . Yet in truth the cleavage is never per¬ 
fect, the two sides are never complete in themselves. 
The division is a convenience but not part of the struc¬ 
ture of the world. . . . The point ... is that . . . 
the symbolic and the emotive, which we may in extreme 
call the scientific and the aesthetic, are not mutually 
exclusive and antagonistic.1 

Joseph Esherick has summarized the nature of this ho¬ 

listic perception which is sought: 

To see things whole when they appear to be so divided 
and complex seems to be a hopeless wish—but it is pre¬ 
cisely this we should seek. To see things whole does 
not require that we impose a unity—certainly not a 
unity impossed at the expense of any man's aspirations. 
Any unity must be one of balance, allowing for conflict 
and contradiction—based on agreement on the question 
of our time and not on the answers.2 

Perhaps contemporary architecture in its state of confusion 

has been too quick to embrace the "answers of our time"— 

whether they be design methodologies or Post-modernism's 

re-discovery of semiotics—rather than the vital "question” 

of architecture. 

With these aspirations, the thesis unfolds as follows: 

1. The Introduction establishes the split in thinking 

between two categories, broadly termed "science" and "art," 

and traces their extension into a fragmented perception of 

architecture. 

2. Chapter One considers the scientific perception 

of architecture in terms of its four constituent movements: 

^Colin Cherry, On Human Communication (Cambridge, 
Massachusetts: The MIT Press, 1957), p. 73-74. 

2 
Joseph Esherick, "Problems of the Design System," m 

Conference on Design Methods, eds. J. Christopher and D.G. 
Thornley (New York: The MacMillan Company, 1963), p. 80. 
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"Empiricism," "Technicalism, " "Methodism," and "Function¬ 

alism. " It further discusses the confusion created by the 

abuse of the Scientific Tradition by those who would adopt 

it as a total view of architecture. 

3. Finally, Chapter Two argues for a holistic per¬ 

ception of architecture by presenting "science" and "art" 

as but extremes in a continuum of architectural intentions. 

As well, it offers a generic outline of architecture with 

limited discussions as to the nature of "artistic" 

intentions. 

Above all, this work represents an attempt to under¬ 

stand what Norberg-Schulz calls "the central problem in 

architectural history as well as in architectural theory" : ^ 

why a building from a particular context has its particular 
* 

form. 

Norberg-Schulz, p. 23. 
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2 

The science-art split in architecture. 



Introduction : 
The Split Between 
Science and Art 
in Architecture 

The confusion that pervades architecture today is 

largely the result of a fragmented perception of designA 

Somewhere along the line, architects began to perceive the 

making of architecture in terms of two distinct and mutu¬ 

ally exclusive entities which they called science and art. 

This split in thinking was not exclusive to architecture, 

but has been a general philosophical attitude with profound 

influence. Geoffrey Broadbent notes that throughout his¬ 

tory, "the reasons . . . for approaching design in new ways 

In this thesis, "perception" refers to a total com¬ 
prehension or the understanding of the nature of architec¬ 
ture: the "awareness of elements of environment. . . . 
direct or cognitive recognition: intelligent discernment 
. . . capacity for comprehension: intellectual grasp." 
Fragmented Perception, then, is a: partial view or incom¬ 
plete understanding. Webster's Third New International 
Dictionary of the English Language^ (Springfield, Massach- 
usetts: G. C. Merrian Co., 1971), p. 1675. 
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. . . are determined by shifts in philosophical attitudes 

which are not exclusive to architecture, but pervade the 

whole of our culture. . . . These have had profound effects 

on the way we think."^ Neither has this split in thinking 

been understood to be, as it truly is, merely a philoso¬ 

phical attitude—it has been accepted as a true picture 

of reality. "Gilbert and Sullivan were but simply giving 

lyric expression to what everyone knew when they wrote that 

the scientist is ’a matter-of-fact young man, an alpha¬ 

betical, arithmetical, every-day young man' whereas the 

artist is 'a crotchety, cracked young man, an ultra- 

poetical, super-esthetical, out-of-the-ordinary young man.1" 

Upon this simple dichotomy between science and art 

will this study of architecture be built; but like most 

dichotomies, it is over-simple. While the actual ideas 

which reside between these two poles are admittedly far 

more complex and interwoven than this simply categoriza¬ 

tion suggests, it is an effective means of exploring the 

fundamental polarity in thought that has bred confusion 

in architecture. Whereas various scholars will highlight 

different aspects within this dichotomy, and these will 

evolve through time, the basic polarization remains. 

^"Geoffrey Broadbent, Design in Architecture (New York 
John Wiley and Sons, 1973), p. 56. 

2 
Robert A. Nisbet, "Sociology as an Art Form," in 

A Critique of Empiricism in Sociology, ed. Kewal Motwani 
(New York; Allied Publishers Private Limited, 1967), p. 223 
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In this thesis, the "scientific" perception of archi¬ 

tecture refers to the notion that design is the result of 

the application of the laws and procedures of science. It 

believes that architecture can he derived by explicitly de¬ 

fining the pertinent data and by letting the problem formu¬ 

late the solution. Conversely, "art" is given a broader 

definition meaning "the systematic application of knowledge 

1 2 or skill in effecting a desired result." Beyond mimesis 

and intuition, art is interpreted to include the derivation 

of form according to purposeful intentions. It will be the 

purpose of this Introduction to establish historically the 

science-art split in thinking, and to trace its extension 

into a fragmented perception of architectures, 

Renaissance: Unity in Thinking 

In tracing a split between science and art, it would 

be well to begin from a time of unity in thinking. Robert 

Nisbet considers the science-art dichotomy to be "a deeply- 

rooted habit, but by no means universal in the history of 

modern thought. We need to go back no further than the 

Renaissance to discover a time when art and science were 

universally regarded as but different manifestations of the 

^ebsters, p. 122, (Italics mine.) 

^The imitation of a tradition, after Alan Colquhoun, 
"Typology and Design Method," Arena, June, 1967, p. 71. 
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same form of creative consciousness." Leonardo da Vinci, 

for example, thought of his painting and ingenious works 

in physiology and mechanics as, equally, art and science. 

He made no significant distinction between the type of 

thought or even the outcome of each. Up to and including 

the Renaissance, in fact, science and art maintained a close 

cultural relationship. Even into the Enlightenment, Goethe 

maintained a similar attitude. "He [Goethe] did not suppose 

that one type of thought operated while he was writing 

Faust and another during his remarkable inquiries in 

geology and botany.^* 

In part, the science-art split developed, in parallel 

with Humanism, the so-called "New Learning" that blossomed 

during the Renaissance. Like Humanism, the science-art 

split emerged from a period of unity during the sixteenth 

and seventeenth centuries. In its broadest sense, Humanism 

encompassed a philosophical outlook centering on the auto¬ 

nomy of man as a dignified, rational being, possessing with¬ 

in himself the source of truth and right. Over time, some 

of its expressions began to assume the science-art polar¬ 

ity: scientific humanism was intent upon supplanting reli¬ 

gion with scientific knowledge as the instrument to free 

man and enhance his life; the humanism of Irving Babbitt 

and P. E. Moore (1930s) elevated the humanist principle of 

man's innate ethical sense to level of a "higher will" 

^Nisbet, pp. 222, 227. 
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3 

Up to and including the Renaissance, science and art maintained a close 
cultural relationship. Leonardo da Vinci, for example, thought of his 
painting and ingenious works in physiology and mechanics as, equally, 
art and science. 



Peter Eisenman describes such a (artistic intention).^ 

humanist influence on architecture: 

The various theories of architecture which properly 
can be called "humanist" are characterized by a 
dialectical opposition: an oscillation between a 
concern for internal accommodation—the program and 
the way it is materialized [scientific perception]— 
and a concern for articulation of ideal themes in form 
[(artistic perception). Yet in the beginning,] these 
concerns were understood as two poles of a single, 
continuous experience.2 

Enlightenment: The Artistic Perception of 
Meaning in Architecture 

The first real sign of a cleavage between science 

and art in architecture appeared during the late Enlight¬ 

enment in France. Here, for the first time, architects 

began to understand that the link between architecture and 

meaning was completely arbitrary—that form always exists 

with respect to present or past forms and their symbolic 

relation.^ (This will be discussed in Chapter 2 .) This 

^Leona C. Gabel, "Humanism," Encyclopedia Americana, 
1976, Vol. 14, pp. 553-554. 

2 . 
Exsenman. 

3 
Luigi Moretti, "Form as Structure," Arena, Vol. 83, 

no. 913, June 1967, p. 22. Translated by Thomas Stevens 
from original publications : United States lines Paris 
Review, 1954; Colquhoun, p. 72? Norberg-Schulz, p. 58; 
George Baird, '"La Dimension Amoureuse' in Architecture, 
Arena, Vol. 83, p. 26? George Baird, "Expression: an 
Argument," The Architectural Review, Vol. 138, November 
1965, p. 32TI 

I» 
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discovery led to an artistic emphasis in design. Along 

with other theorists, the architect Le Camus de Mezieres 

presented the idea that the material world, when registered 

by the senses, excites analogous emotional sensations in 

the mind. Porphyrious has summarized this artistic percep¬ 

tion of the time: 

It was through sensuous perception that man measured 
and evaluated his material world .... The task of 
the architect was to assign to a building its proper 
character by matching a certain sensuous physiognomy 
with its proper social signification, its proper sym¬ 
bolic value .... Architecture was . . . to be . . . 
defined and given legitimacy by its external rela¬ 
tion to art, mores, and legislation. Henceforth, 
architecture was to be ordered by means of a trans¬ 
action that enabled buildings to be endowed with 
social significance by reference to things—for 
example, social status, use, political ideas— 
outside themselves. 1 

The greatest manifestation of this perception appeared in 

7 
the work of the architects Boullee, Ledous, and Lequeu.“ 

Taken to the extreme, their emphasis on individual char- 
3 

acter denied functional concerns (scientific perception). 

By their rejection of the universal and a priori principles 

of the Renaissance in favor of "individual sensuous percep¬ 

tion," an artistic perception began to be removed from the 
. 4 

total view of architecture. 

^"Demetrius Porphyrios, "The 'End' of Styles," 
Oppositions, 8, Spring 1977, p, 119. 

2Ibid., p. 120 
3 
Anthony Vidler, "The Idea of Type," Oppositions, 8 

Spring 1977, p. 103. 
4 
Porphyrios, p. 119. 



8 

4 Jean-Jacques Lequeu, "Keyhole" Temple of Divination 

(c. 1795) 
Jean-Jacques Lequeu, Cowstable (c. 1780) 

During the Enlightenment, architects began to discover that the link 
between architecture and meaning was completely arbitrary—that form 
always exists with respect to present or past forms and their symbolic 
relation. This discovery led to an artistic emphasis in design. 
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Romanticism: The Introduction of 
Artistic Intuition and Originality; 
The Rise of Modern Science 

During the Romantic Period (eighteenth to early nine¬ 

teenth centuries), the science-art split in thinking was 

firmly established. This was largely due to the general 

liberalism of the period and the revolt against the artistic, 

political, and religious principles that had become associa¬ 

ted with neoclassicism. Artistic perception was again 

removed from the comprehensive view of the Renaissance. 

Emphasis was placed on feeling, originality, and the 

artistic use of imaginative suggestion: 

1. Perrault^ claimed that the notion of ideal pro¬ 

portions that had been operant since antiquity, was not an 

important form determinant but merely the result of habit, 
2 

as were all rules of architecture; 

2. Hume avered that "beauty is no quality in things 

themselves . . . [but] exists merely in the mind which con¬ 

templates them; and each mind perceives a different 

beauty";^ and 
4 

3. The philosophical rationalism of Descartes, 

^"Perrault lived in the 17th century but is often con¬ 
sidered to be a part of the Romantic Movement. 

2 
Norbert-Schulz, p. 92. 

3Ibid. 
4 
Philosophical rationalism considers what one knows to 

be true from reasoned thinking rather than empirical evidence. 
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9 John Nash, The King's Cottage (Windsor Great Park, 

1812-1814) 10 Humphry Repton, Harlestone (1809) 

11 John Nash, West Park Grinstead (Sussex, c. 1806) 12 Repton and Nash, Corsham 

With the advent of originality and free expression as important processes 
in design, architects during the Romantic Period reenforced the artistic 
perception of architecture. 
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Leibnitz, and Spinoza developed into the sensory delight 

of the Picturesque, of which Repton and Nash were the great¬ 

est exponents.'*’ 

Prior to Romanticism, imagination and artistic ex- 
2 

pression had been confined within established principles. 

But with the advent of originality and free expression as 

important processes in design, the artistic component 

of architecture tended to be over-emphasized and the deri¬ 

vation of form according to Romantic intentions predominated. 

Also during the Romantic Period, a scientific percep¬ 

tion began to be polarized from the total conception of 

architecture. Until this time, tradition, habit, and imita¬ 

tion had been the methods by which all artifacts were made. 

Art and science were seen to co-exist as the "skill" needed' 

to produce all objects, whether these were utilitarian or 

religious (artistic). Just as Perrault had rejected habit 

and tradition in the artistic sense, the rise of modern 

science began to reject the inherited models of the age of 

craft. The development of scientific techniques enabled 

man to discover general laws and these provided a basis for 

technical solutions that were thought to be superior to 

traditional models.^ Maclver notés that a considerable 

amount of unsifted scientific lore was amassed before science 

^Broadbent, pp. 58-61. 
2 
Peter Collins, Changing Ideals m Modern Architecture 

1750-1950 (Montreal: McGill University Press, 1965), p. 61. 

3Colquhoun, p. 71; Eisenman. 
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“I O South Midlands spindle-sided wagon (Hailey, 
-1-tJ Oxfordshire, 1838) 

15 
Robinsons 

(England, 
& Russell, 
1851) 

Sugar Cane Crushing Mill 17 Steam Typesetter, Caricature from a 19th century English printing magazine, Bettmann Archive. 

Also during the Romantic Period, a supreme belief developed in the 
ability of science to discover nature's mode of operation. The 
development of scientific techniques enabled man to discover general 
laws, and these provided a basis for technical solutions that were 
thought to be superior to traditional models which were rejected. 
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was thought of as a pursuit in its own right. Science did 

not come into its own until man began to seek knowledge for 

its own sake, in some detachment from the needs of everyday 

life.* Thus we see the advent of modern science and the 

philosophical overtones of Romanticism establishing the 

split in thinking that had been foreshadowed during the 

Enlightenment. Hereafter, artistic perception was 

progressively restricted to the derivation of artifacts 

which did not depend on natural science, and artistic 

creation was thought of as some "inscrutable process 

called genius or inspiration" and seldom associated with 

technique or experimental work.2 

19tli Century : The Industrial Revolution 
brings further Division 

Developments initiated during the nineteenth century, 

especially the Industrial Revolution, set in motion a num¬ 

ber of factors that worked into the twentieth century to 

further fragment the perception of architecture. Nisbet 

notes that, 

Beginning with the social movements generated by the 
French Revolution, and closely connected with pro¬ 
cesses of division of labour introduced by the in¬ 
dustrial revolution, we find a growing tendency in 
the nineteenth century to assume that the artist and 

*Rovert M. Maclver, "Science as a Social Phenomenon," 
in Motwani, P. 29. 

^Colquhoun, p. 71; Nisbet, p. 223. 



14 

scientist work in ways that are alien, even antagon¬ 
istic to one another. 1 

First, industrialization brought with it new architectural 

problems of a more complex nature. Consequently, tradi¬ 

tional building types were not suitable for adaptation, new 

materials were thought to require a new formal expression 

that was sympathetic to their nature, and thus, the rejec¬ 

tion of tradition and the reliance on scientific discovery 

of technical solutions, that began in the eighteenth century, 

was intensified. The complexity of the new problems was not 

only due to their technical nature and to the newness of 

problem types; it included, for the first time, the accommo¬ 

dation for a mass client. This added a social scientific 

dimension and stressed the programmatic nature of problem 

solving.2 

Also partly as a result of the Industrial Revolution, 

art and science confronted each other directly in a social 

context. The Romantic tradition of artistic intuition, 

which maintained a healthy existence into the nineteenth 

century, made a total rejection of the world created by 

the Industrial Revolution. "Far from admitting any contin¬ 

uity with, or dependence on, society, the Romantic artist 

emphasized instead the gulf between him and society, seek¬ 

ing in solitary escape the anodyne that his medieval and 

^Nisbet, p. 223. 
2 
Eisenman; John Summer son, "Viollet-le-D.uc and the 

Rational Point of View," in Heavenly Mansions and Other 
Essays on Architecture (New York: W. W. Norton and Company, 
Inc., 1963), 
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Renaissance forbearers had found in fellowship and social 

purpose." Art became thus mythicised away from science and 

society, and stereotyped as "not concerned with reality or 

truth, but only beauty—timeless supra-terrestrial beauty.*' 

Whereas art rejected, and was rejected, by the new 

industrial society, science was absorbed by it. Just as 

science had dominated craft in the eighteenth century, the 

advancing technology of the Industrial Revolution began to 

absorb science which, in turn, was pressed into service by 

industry. Science became not primarily a pursuit of the 

reflective mind as it had always been, but a profession 

governed by rules and service criteria. The new universi¬ 

ties in Europe and America fostered this dominion of in¬ 

dustry over science by largely supporting science of the 

applied type. Land-grant colleges in the United States 

were based from their earliest years on vocationalism. 

This educational reinforcement "was a major step in the 

union of science and industry and in the cultivation of 

the stereotype that science, like industry, is practical, 

the very opposite of art. ... It was Thomas Edison who 

became the archetype of the scientist in the United States. 

A Willard Gibbs was simply overlooked.”2 

Just as art was being mythicized into an act of in¬ 

spiration, science was succumbing to a reverse character¬ 

ization, the myth of method. Influenced by its relation- 

*Nisbet, p. 223. 

2Ibid., p. 224. 



16 

ship with industry and supported by its popular associa¬ 

tion with business, law, and medicine, science adopted the 

same methodical and systematic approach. Free reflection, 

intuition, and imagination were thematically suppressed by 

rigorous adherence to procedure, "The machine in the factory 

was proof that skill could be transferred from man to tech¬ 

nology, making human ingenuity an expendable item. Could 

not method be the analogue of the machine?" The nineteenth 

century thought that it could.1 

The science-art split also became evident in the 

developing antagonism between architectural and engin¬ 

eering professions. The Romantic emphasis on artistic 

intuition and creativity, new problem types, and tech¬ 

nical-material innovations led to the realization in the 

1860s that architecture, to that time, had largely been 

an affair of copying. This, along with the increasing 

prominence of the engineer, pressed hard on the architect’s 

self-esteem. Architects were forced into the realization 

that engineers were better able to cope with building prob¬ 

lems, at least in the new technical and economic context, 

than were architects themselves. Engineers were producing 

the most original structures of the period, as demonstrated 

by Joseph Paxton at the London International Exhibition of 

1851. The engineer was providing functional services at a 

level which the architect was unable to equal and, conse- 

^Ibid., pp. 223-225. 
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21 Joseph Paxton, Crystal Palace of the International Exposition (London, 1851) 

During the 19th century, the Industrial Revolution introduced new 
architectural problems for which traditional building types were not 
suitable. As well, art and science confronted each other socially : 
The architect was relegated to becoming a dealer in styles while the 
engineer mastered the "scientific" aspects of building design. 
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quently, the purely practical reasons for the architect's 

existence began- to vanish.*- Here, again, the science-art 

split in thinking was dictating a fragmented perception of 

building design—the architect was relegated to becoming a 

dealer in styles, while the engineer mastered the "scientific" 

aspects of building design. 

Historical Determinism as an 
Artistic Approach to Architecture 

A final version of the science-art split that arose 

in the nineteenth century was the notion of scientific 

versus historical determinism. In a lecture given at Rice 

University, Colin Rowe proposed that the basic dichotomy 

of modernism was its divergent beliefs in an architecture 

derived from the requirements of practicality (scientific 

determinism) versus architecture as a product of rational 

2 
historical process (historical determinism). 

For, alongside the rise of science, there is also 
to be placed the less spectacular ebullition of the 
historical consciousness. It should be unnecessary 
to insist too much that, in the later Enlightenment, 
alongside science . . . there began to emerge an 
historical view of things which speculated about 
growth and change and which, consequently, was prone 
to think about society not so much as mechanism but 
as organism. 3 

^Summerson, pp. 197-200. 

2 Peter G. Rowe, "Basic Models of Urban Spatial 
Structure," 4/13/78, Problem-Solving Methods in Architecture 
and Urban Design. Architecture 632b, Rice University School 
of Architecture, Houston, Texas, 

^Colin Rowe and Fred Koetter, "Collage City," 
Architectural Review, Vol. 158, August 1975, p. 70. 
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This organisraic view suggested that form was to be pre¬ 

determined by a process that was both rational (capable of 

being intuited by man) and historical (owing to its place 

in time). Anthony Vidler has also noted this split between 

a scientific perception and a notion of architecture deter¬ 

mined a priori by the spirit of the times: 

’The architecure of the future’ was a continual pre¬ 
occupation of a nineteenth century caught between 
nostalgia and progrèssivism. ... an architecture 
which might be able to say that it was founded in 
and of the society of its time.l 

Historical determinism was foreshadowed when Thomas Hope de¬ 

manded a "contemporary” architecture in 1835.^ In 1947, in 

a paper delivered to the Architectural Association, Professor 

T. L. Donaldson asked the rhetorical question, "Are we to 

have an architecture of our period, a distinct, palpable 
3 

style of the nineteenth century?" Later, Saint-Simon and 

his followers, "with a sense of mission toward the industrial 

present," professed the utilization of new materials accord- 
4 

ing to the new functional demands. 

Historical determinism supported the artistic polar¬ 

ization of architecture in that its followers, who imagined 

a responsibility to their place in history, imposed their 

intentions on design. This becomes especially apparent in 

^"Anthony Vidler, "The Dream of a New Architecture," 
Oppositions, 8, Spring 1977, p. 135. 

2 
Collins, p. 128. 

3 
T. L. Donaldson, "On a New Style in Architecture," 

quoted in Collins, p. 129; Summerson, p. 195. 

^Vidler, "New Architecture,", p. 135. 
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the twentieth century with the Modern Movement, whose raison 

d'etre was based on this notion. Le Corbusier, for example, 

wrote : 

A great epoch has begun. There exists a new spirit. 
There exists a mass of work conceived in the new spirit; 
it is to be met with particularly in industrial produc¬ 
tion. Architecture is stifled by custom. . . . Our own 
epoch is determining, day by day, its own style.1 (Italics 
mine.) 

And, Mies van der Rohe concurred: 

Architecture wrote the history of the epochs and gave 
them their names. Architecture depends on its time. 
It is the crystallization of its inner structure, the 
slow unfolding of its form. . . . Only then [when tech¬ 
nology and architecture become one] will we have an 
architecture worthy of its name: architecture as a 
true symbol of our time. 2 (Italics mine.) 

Armed with historical determinism, the Modern Movement archi¬ 

tects assumed artistic license to intuit the forms of time. 

The Modern movement in architecture presented a pseudo¬ 
industrial style of building that was intended to re¬ 
place the academic eclecticism of the Beaux Arts—a 
style no longer seen as evocative or symbolic of the 
times. To do this, it employed imagery related to mach¬ 
inery rather than to previous building, thus symboliz¬ 
ing its belief in a social and a physical utopia to be 
created by technology. 3 

It seems apparent that as architecture entered the 

twentieth century, a scientific-artistic split in thinking 

was engrained into society as a whole and that architecture 

Le Corbusier, Towards a New Architecture, trans. 
Frederick Etchells (London: The Architectural Press, 1927), 
p. 9. 

^Ludwig Mies van der Rohe, "Technology and Architecture," 
speech delivered to the Illinois Institute of Technology, 1950, 
in Programs and Manifestoes on Twentieth-Century Architecture, 
ed. Ulrich Conrads (Cambridge, Massachusetts: The MIT Press, 
1964), p. 154. 

Stuart Cohen, "Physical Context/Cultural Context: In¬ 
cluding It All," Oppositions, 2, January 1974, p. 2, 
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was subject to a fragmented perception due to this split. 

Modern architecture inherited, but failed to recognize 

(much less resolve), this basic dichotomy. 

Caught . . . between sensuality and a search for rigor, 
between a perverse taste for seduction and a quest for 
the absolute, architecture seemed to be defined by the 
questions it raised. Was architecture really made of 
two terms that were interdependent but mutually exclusive?! 

The remainder of this thesis will attempt to answer 

this question in the negative. 

^Bernard Tschumi, "Architecture and Transgression, 
Oppositions, 7, Winter 1976, p. 57. 

If 



Chapter 1 
The Scientific Perception 

of Architecture 

It is elementary but important to note that the 
partitionings, sectors, and divisions we have 
discussed are formed by us for our convenience 
in analysis. It is not what we observe that is 
partitioned but the manner in which we observe, 
and the way we report our observations that is 
partitioned. Thus there can be no such thing 
as ethics or aesthetics, [science or art,] ex- 
cept as we construct them in order to make our 
tasks more manageable. Nor can there be any such 
things as Design as a separate entity.^ 

Science and art are fragmented views of the world. 

However useful or accurate they may be in describing and 

dealing with natural events, they are merely abstract con 

structs and not true characterizations of reality. While 

both science and art can yield valuable insight into the 

workings of the real world, they may present quite a dis¬ 

torted perception when either one, alone, is adopted as a 

complete model of reality. Moreover, the split between 

science and art, which has been expedited by historical 

1 Esherick, P- 80. 
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process# is really only a matter of degree along a continu¬ 

um of architectural intentions. In place of this 500-year- 

old tradition of perceiving of architecture in terms of 

conflicting and contradictory disciplines, a unified per¬ 

ception shall be proposed which recognizes science and art 

as complementary—in fact mutually dependent—aspects of a 

single design process. To move toward this conclusion, 

Chapter I will consider the scientific perception of archi¬ 

tecture in terms of its constituent movements in the twen¬ 

tieth century, and the problems that arise when the scien¬ 

tific tradition is adopted as a total, or heavily biased, 

perception of architecture. 

THE SCIENTIFIC TRADITION 
IN ARCHITECTURE 

When the twentieth century inherited the scientific 

perception of architecture, it was deeply ingrained in the 

educational and social structure of society. As discussed 

in the Introduction, several forces reinforced this view: 

the union of science and industry, the educational system 

of land grant colleges in the United States and the Ecole 

des Beaux Arts/Ecole de Polytechnique split in France, the 

rejection of science and the Industrial Revolution by the 
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Romantic movement, the tension between professions of arch¬ 

itecture and engineering, and the notion of scientific deter¬ 

minism that was gaining credibility. There was an increasing 

faith in the ability of science to discover the workings of 

the real world coupled with a rejection of inadequate trad¬ 

itional models for design. New materials and more complex 

problems underlined a need for technical expertise. All of 

these factors led to the formation, in the twentieth century, 

of four parallel and often intersecting movements that col¬ 

lectively may be labeled the scientific tradition in 

architecture. These were: "Empiricism," "Technicalism," 

"Methodism," and "Functionalism." The "Empiricist" move¬ 

ment was based on the notion that architecture could be 

determined by processing scientifically collected informa¬ 

tion; "Technicalism" employed technology in processing the 

"Empiricist's" information; "Methodism" sought the improve¬ 

ment of architectural solutions by a clearer understanding 

of the design process and problem structure; and "Function¬ 

alism" embodied the notion of deriving a formal solution 

based on a problem's operational criteria. These areas of 

attention were sometimes isolated, sometimes intermingled; 

occurring both within and beyond the discipline of archi¬ 

tecture. And, as with the whole tradition of divergence be¬ 

tween science and art, they were promoted by the philoso¬ 

phical and cultural climate of the times. 
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The. Scientific Tradition : 
A Product of its Time 

Before delving into the movements themselves, the cli¬ 

mate in which The Scientific Tradition was drawn together, 

and which had such an influence on the architectural thought 

of the time, will be considered. The events of the first 

two-thirds of the twentieth century continued the inherited 

tradition from the 1800s that supported the scientific per¬ 

ception of architecture. Reyner Banham has noted the impact 

of science and technology on the daily life of the common man 

Even a man who does not possess an electric razor is 
likely—in the Westernized world at least—to dispense 
some previously inconceivable product, such as an aerosol 
shaving cream, from an equally unprecedented pressurized 
container, and accept with equanimity the fact that 
he can afford to throw away, regularly, cutting-edges 
that previous generations would have nursed for years 
. . . . A housewife alone, often dispenses of more 
horsepower today than an industrial worker did at the 
beginning of the century.1 

Thus the development of the consumer society gave moral and 

economic support to the development and popularization of 

science and technology in the twentieth century. 

The emergence of the movements of the Scientific Trad¬ 

ition in a context favorable to technology and scientific 

achievement coincided, perhaps conveniently, with a rift of 

Age, 
^"Reyner Banham, Theory and Design in the First Machine 
(New York: Praeger Publishers, 1960), p. 10-11. 
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dissatisfaction in Modern Architecture.^ During the mid- 

1950s, architects in the Academic Reaction rejected the 

International Style and its softened derivatives (e.g., 
O A 

"Townscape-ism," "People's Detailing," "Festival-of- 

Britain-ism"^) which had become largely influenced by spur¬ 

ious formal concerns. In so doing, the Academic Reaction 

began a search for a more rational foundation for design. 

Other reactions and counterreactions (e.g., "New Empiric- 

6 7 
ism," "Brutalism" ) followed as the makers-of-form be¬ 

came absorbed in a search for principles. 

While much of the dissension surrounding the Academic 

Reaction involved matters of style, the more important re¬ 

action concerned the role and function of architecture. Led 

primarily by students and the rising generation of academics, 

this movement rejected the traditional organizational struc¬ 

ture, social roles, and methodological paradigms of the 

William J. Mitchell, "Switching on the Seven Lamps," 
in Proceedings of the 1st Annual Environmental Design Re- 
search Association Conference, eds. Henry Sanoff and Sidney 
Cohn, 1970, pp. 118-119. 

2 
Charles Jencks, Modern Movements in Architecture 

(New York: Anchor Press/Doubleday, 1973), pp. 239-255. 

3 
Gordon Cullen, Townscape. 

4 
Jencks, p. 245. 

^Ibid., p. 242. 

^Ibid., p. 239. 

^Reyner Banham, The New Brutalism (London: The Archi¬ 
tectural Press, 1966); Jencks, p. 256-259. 
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"People's Detailing": London County Council Archi¬ 
tect's Department, Alton Estate East (Roehampton, 
1956) 

Brutalism: Vittoriano Vigano, 

(Milan, 1959) 
Marchiondi Institute 35 36 ’Townscape-ism": Gordon Cullen, Townscape (1961) 

The emergence of the Scientific Tradition coincided with a rift of 
dissatisfaction in Modern Architecture. During the mid-1950s, the 
Academic Reaction rejected the International Style and its softened 
derivatives and was in turn rejected by other reactions and counter¬ 
reactions as the makers-of-form became absorbed in a search for principles. 
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architectural profession as a whole, as well as their trad- 

. . 1 
itional conceptions of architecture. They believed in the 

ability of science to reveal the true workings of the real 

world, and when applied to architecture, to revolutionize 

design. 

As will be discussed under the individual movements, 

a major crystalization of this reaction occurred at the 

Hochschule fur Gestaltung at Ulm. In 1949, the Hochschule 

fur Gestaltung was founded with the expressed goal of estab¬ 

lishing a "practical anthropology" in which the designer 

would come into a closer relationship with society. The 

very notion of dealing with design as the science of man 

implied the classification and quantitative study of man— ' 

man as an observable, definable creature. From 1951, the 

Hochschule fiir Gestaltung was under the direction of Max 

Bill who formalized the curriculum and built the physical 

facility. But by 1956, in parallel with the general revol¬ 

ution in architecture and in an attempt to free itself from 

the Bauhaus legacy, Bill was replaced by a board of directors 

with Thomas Maldonado as chairman. During Ulm's second sci¬ 

entific stage, the art and intuition approach brought by 

9 
Bill was largely replaced by analytical methodology. 

By the early sixties, the Scientific Tradition was fur¬ 

ther drawn together as professionals from many disciplines 

met at "methods" conferences to collaborate on scientific 

approaches to design. (This will be discussed in greater 

^"Mitchell, p. 119. 
2Broadbent, p. 252. 
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detail under "Methodism.'!) Also, by some circumstance, a 

number of people interested in the scientific perception of 

architecture developed a "critical mass" at the University 

of California at Berkeley. Murray Milne describes the ex¬ 

citement that was generated and the persuasive influence that 

the Scientific Tradition had on the students there: 

Those were days of youthful exuberance at Berkeley; 
exciting things were just beginning to blossom. Joe 
Esherick was at the forefront of students and young 
faculty who were intrigued by the possibility of devel¬ 
oping new methods of design. Chris Alexander had just 
arrived from Harvard, and his dissertation was about 
to be published as the now-world-famous "Notes on the 
Synthesis of Form." Horst Rittel was being wooed away 
from the Hochschule fur Gestaltung at Ulm. The vital¬ 
ity and confidence of the Kennedy years inspired the 
students to experiment with the exciting ideas that 
were in the offing. Certain words floated through the 
classrooms and studios, words that acquired a kind of 
mysterious currency—matrices, hierarchies, systems, 
interactions, lattices, decompositions, constraints. 
Chris Alexander's ideas seemed to be at the center of 
this vortex of activity. He assembled a group of 12 
disciples, and the rest of the school watched with a 
combination of envy and suspicion when his group clos¬ 
eted themselves in the back of a studio and seemed to 
spend all their time pouring over computer printouts. 
They had two fairly obvious characteristics: first, 
they were doing absolutely no drawing, that is, no 
"architecture" was in evidence? and second, they be¬ 
gan to acquire unshakable confidence in their ability 
to verbalize their way through design problems. This 
latter trait was to infect all schools of architecture 
within the next few years.1 

It was precisely due to such a fascination with scientific 

methods that the Scientific Tradition came to be abused— 

that is, adopted as a total perception of architecture. 

This notion of use-abuse will also be discussed in this 

chapter. 

■^Murray Milne, "Whatever Became of Design Method¬ 
ology?" in Reflections on Computer Aids to Design and Arch¬ 
itecture, ed., Nicholas Negroponte, (New York: Petrocelli/ 
Charter, 1975), p. 31. 
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By the end of the sixties, the fervor for a scienti¬ 

fic perception in architecture began to wane. This was 

partly attributable in educational institutions to the aura 

of pessimism brought about by the Kent State killings, the 

Vietnam war, and a loss of optimistic hope that one could 

change the system. As well, the economic condition wors¬ 

ened, students began to be concerned about employment, and, 

in retrospect, little of lasting value had been produced by 

scientific approaches to that time.3- Yet, despite this 

setback, the Scientific Tradition surged, alive and well, 

into the seventies. The potentials of computer-aided 

design and the emphasis on environmental management have 

revived a belief in a scientific perception of architecture. 

It is critical to realize that since the 1950s at 

least, the innovators in the Scientific Tradition have 

tended to work at the sidelines of mainstream architecture. 

As will be discussed, it has been the abusers of science 

in architecure who have adopted scientific methods as a 

total philosophy for design. 

Now that the Scientific Tradition as a general move¬ 

ment has been introduced with respect to its historical con¬ 

text, its four constituent movements shall be considered. 

1 Ibid., p. 35-36. 
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"Empiricism and Technical ism " 

As has been mentioned in describing the spirit-of- 

the-times in which the Scientific Tradition emerged, a rift 

of dissatisfaction swept architecture concurrently with a 

general rise of technology during the 1950s. "Empiricism" 

and "Technicalisra" sought to apply this new technology to 

architecture in the hope of overcoming many of the weak¬ 

nesses of the traditional profession. 

"Empiricism" reacted against architecture's tradi¬ 

tional means of information storage and transmission, i.e., 

sketches, working-drawings, specifications, written pro¬ 

gram briefs, and the general approach to design. It put 

forward the notion that architecture could be determined 

by processing scientifically-collected information. It 

sought to overcome the vagueness of traditional methods 

of problem definition by scientifically collecting pert¬ 

inent information in quantifiable form, and manipulating 

this data to arrive at a solution. An increased under¬ 

standing of information-processing principles and increas¬ 

ingly sophisticated hardware, which was being developed in 

other fields, supported this movement. 

Similarly, "Technicalism" emphasized the use of tech¬ 

nology in processing the "Empiricist's" information. It 

sought to overcome the limitations of the human mind in 

processing information. Various techniques of manipulating 

data were applied to the architectural context in the belief 
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that technology could help the problem "solve itself."^ 

William Mitchell has summarized the intent of the "Empiri¬ 

cist" and "Technicalist" movements: 

These architects attempt to integrate contributions 
from a wide variety of fields into a general recon¬ 
struction of the theoretical framework within which 
design takes place, and to expand the spectrum of 
operational techniques available to designers.2 

Both "Empiricism" and "Technicalism" are interrel¬ 

ated and ultimately spring from the intense development of 

technology during World Wars I and II. Due to militarily- 

spawned initiative, systems engineering, ergonomics, opera¬ 

tional research, information theory, cybernetics, computing 

and new maths were all developed. Consequently, just after 

World War II, when architecture students and researchers re¬ 

volted against the traditional practice and definition of 

architecture in a search for new ways of design, this new 

technology was ready for application to peace-time contexts. 

A good example of such an effort to borrow technology from 

other disciplines and apply it to architecture was the second 

scientific stage of the Hochschule fur Gestaltung. When 

Thomas Maldonado took over the school in 1956, he replaced 

Max Bill's intuitive approach to design with such techniques 

as vector analysis, matrix analysis, linear programming, 

mathematical analysis of complexity, topology, cybernetics, 

^Mitchell, pp. 119, 122. 

2Ibid., p. 119. 



33 

the theory of algorithms, experimental psychology and anthro¬ 

pology. ^ 

Such emphasis on data and data-manipulative techniques 

is ultimately connected to attempts to abstract design pro¬ 

cesses from operational research, systems analysis, and so 

on. It was the "Methodism” component of the "Scientific 

Tradition" which explored the total framework of design within 

which the "Empiricists" and "Technicalists" operated. 

"Methodism" 

Within the Scientific Tradition, "Methodism" was the 

movement which scientifically perceived architectural prob¬ 

lems and processes in terms of their internal operation. 

"Methodism" has been intent upon improving the design pro¬ 

duct by gaining a better understanding of the workings of 

design as a process. To investigate this process, most 

"Methodists" have implicitly or explicitly, utilized a 

model which was either prescriptive (i.e., dictating how 

design should be carried out) or descriptive (i.e. mimick¬ 

ing an existing process). Often, this model has been re¬ 

presented in a "flow-chart" and usually portrays the designer 

as passing through a prescribed series of steps, from his 

reception of the initial proforma to his completion and 

^"Broadbent, pp. 55, 253-254; Mitchell, p. 119. 

2 
Broadbent, p. 97 
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delivery of the product.^ 

William Mitchell has traced the origins of "Methodism" 

back to the Ecole des Beaux Arts. Evolving in the early 

1800s in the ateliers of its Parisian masters and being 

formalized throughout the twentieth century, the Beaux Arts 

model embodied a rigidly formalized staged-work process 

which was imposed on the students. The process stressed a 

logical progression of steps within a given series of suc¬ 

cessive stages. At stage one, the student was exhorted to 

make a thorough analysis of the given program to distill the 

most salient points. After faculty approval, the second 

stage of elaboration and perfection was pursued over a per¬ 

iod of weeks. Finally, in the third stage, an elaborate 

graphic presentation of the solution was produced for formal 

presentation to a jury of experts.2 All the fundamental 

elements of the staged-process model are evident in the 

Beaux Arts system, albeit aimed more at teaching students 

an established design method than at exploring design in 

order to understand its inherent nature. 

Development of staged-process methodology intensi¬ 

fied during the later 1950s and early sixties. Most of 

its pioneers were outside architecture, per se, with the 

Mitchell, p. 116. 

2Turpin C. Bannister, The Architect at Mid-Century, 
Evolution and Achievement (New York: Reinhold Publishing 
Corporation, 1954), pp. 189-190; Mitchell, p. 116; John F. 
Harbeson, The Study of Architectural Design with special 
reference to the Program of the Beaux-Arts Institute of 
Design. (New York: The Pencil Points Press, Inc., 1926), 
pp. 7-14. 
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majority of them coming from scientific and industrial de¬ 

sign disciplines. Hans Gugelot, for example, who was a 

staff member of the Hochschule fiir Gestaltung and an in¬ 

dustrial consultant, was among those who proposed a staged- 

process model for design. Gugelot's process model (1963) 

was linear (one-dimensional), characteristic of the Ulm 

analytical approach, and similar to the Beaux Arts' model 

in terms of its practical nature. After Gugelot, stage- 

processed models and design methodology assumed a highly 

educational and theoretical nature. Morris Asimow, who was 

an industrial engineer, derived a staged-process method for 

design (1962) from systems engineering. ■Significantly, 

Asimow explicitly described the interative nature of design 

and was one of the first to propose a two-dimensional struc¬ 

ture. In Asimow's model, the "vertical" or sequential 

(temporal) dimension suggested a prescribed order of non¬ 

iterative design phases.^ These progressed through time 

from abstract thought to the concrete embodiment of the solu¬ 

tion. Looping within the first dimension of Asimow's model 

2 
was a second "horizontal" component, which described the 

actual act of design—or the complete act of thought. This 

Hïhile Asimow referred to this dimension as a Design 
Morphology (after the Greek morphe, meaning form), sequen¬ 
tial or "vertical" elements of staged-process models are more 
commonly referred to as the "design process." Broadbent, 
p. 255. 

2 
This second "horizontal" structure, called "design 

process" by Asimow, is more commonly called the "decision 
sequence." Broadbent, p. 255. 
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1. information stage 
2. research stage 
3. design stage 
4. decision stage 
5. calculation 
6. model making 

28 Hans Gugelot, design process model (1963) 

Ecole des Beaux Arts, design process model 27 29 Morris Asimow, staged-procès s model (1962) 

The origins of "Methodism" can be traced to the Ecole des Beaux Arts 
during the early 1800s. It developed into the Scientific Tradition 
during the late 1950s and 1960s, mostly due to work by those on the 
fringe of mainstream architecture. 
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"horizontal" dimension incorporated a cyclical problem-solv¬ 

ing sequence that operated repetitively at each phase of the 

vertical structure.^ Within the Scientific Tradition, 

Asimow's model represents one of the most successful attempts 

to recognize and reconcile the science-art split: Asimow 

accommodates a more intuitive artistic component within a 

rigid scientific structure. Along with Asimow, Christopher 

Jones has supported the accommodation of "scientific" and 

"artistic" concerns within a single model of design: 

The method is primarily a means of resolving a con¬ 
flict that exists between logical analysis and creative 
thought. The difficulty is that the imagination does 
not work well unless it is free to alternate between 
all aspects of the problem, in any order, and at any 
time, whereas logical analysis breaks down if there is 
the least departure from a systematic step-by-step se¬ 
quence. It follows that any design method must permit 
both kinds of thought to proceed together if any pro- 
gress is to be made.2 (Italics mine.) 

Concurrent with Asimow's work (Introduction to Design), 

the first Conference on Design Methods was held at Imperial 

College in London (September 1962). It is interesting to 

note that its organizers and speakers included a professor 

of building science, two engineers, two industrial designers, 

an artist, a typographer, an ergonomist, a psychologist, a 

computer engineer, a professor of logic, a cybernetician, 

one town planner, and two architects.3 Clearly, the special 

^Broadbent, ppj 254-255? T. A. Markus, "The Role of 
Building Performance Measurement and Appraisal in Design Meth¬ 
od," Architects' Journal, December 20, 1967, pp. 1567-1573. 

^J. Christopher Jones, "A Method of Systematic Design, 
in Conference on Design Methods, p. 54. 

Jones, p.54? Broadbent, p. 255. 

II 
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interests of those who gathered with the intent of "explor¬ 

ing the application of scientific methods"^ must have colored 

the emerging architectural interest in exploring design. But 

in addition to this influence, Broadbent notes in reviewing 

the conference that "its primary finding . . . was rather 

misleading.In its summary, the conference noted that a 

three-phase sequence was central to the "decision sequence" 

(horizontal component). 

Unfortunately, because the conference proceedings were 
published as Conference on Design Methods 1962 (1963) 
many people have supposed that . I I [this statement 
represented the conference's summary of] the design 
process itself. 

This need not have happened if Page's wise words 
slimming up the conference had been heeded. He’-pointed 
out the fallacy of believing that a design process 
consists of a single, simple sequence "straight through 
from analysis to synthesis to evaluation."3 

After the Conference on Design Methods, many staged- 

process models were developed that lost the potential for 

accommodating aspects of art and science within a single de¬ 

sign structure. 

Since 1962, a great deal of ingenuity has been expended 
in trying to equate the stages of a design process with 
the phases of a decision sequence. The most notable of 
these, [are] by Archer (1963) and Mesarovic. 

This was to become a major source of confusion and an inroad 

to abuse of the Scientific Tradition. 

•^Peter A. Slann, "Foreward" to Conference on Design 
Methods, eds. J. C. Jones and D. G. Thornley, p. xi. 

^Broadbent, p. 256. 

3 Ibid. 

^Broadbent, Design in Architecture, p. 256. 
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After the Conference on Design Methods, and perhaps due to its rather 
misleading influence on "Methodism," many staged-process models were 
developed which lost the potential for accomodating aspects of art 
and science within a single design structure, such as Archer's and 
Mesarovic*s work. 
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Other components of "Methodism" turned to "problem 

structuring," rather than investigations into design process. 

The hierarchical decomposition-recomposition strategies of 

Christopher Alexander, Murray Milne, and C. L. Owen attempted 

to, first, decompose architectural problems into their fund¬ 

amental component parts and information elements and, then, 

to construct a physical solution around the scientifically 

determined structure of the data. 

Thus the "Methodist" approach to design was developed 

with a propensity for scientific perception. While models 

such as Asimow's maintained a consideration for some degree 

of artistic influence, by and large, the influence of 

"Methodism" in architecture amounted to a popularization of 

the notion that the design process, and architectural pro¬ 

blems themselves, can be explicitly defined. 

" Functionalism " 

"Functionalism" belongs to the Scientific Tradition 

only in a limited sense, for while it developed out of a 

scientific perception of architecture, it became predomin¬ 

antly an artistic concern. It will be briefly considered 

here due to its scientific origins, its inherent notion of 

^Peter Rowe, "The Morphology of the Design Process," 
January 23, 1978, Problem Solving Methods. 
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"bio-technical determinism,"^- which is a fundamental theme 

of the Scientific Tradition, and because it gave impetus 

to "Empiricism," "Technicalism," and "Structuralism." 

De Zurko notes that, 

Functionalism is a term which signifies a point of view 
toward architecture The basic premise that form 
should follow function becomes a guiding [artistic] 
principle for the designer, but it is also a standard 
by which to measure architecture. Functionalism is 
therefore a value.2 (Italics mine.l 

While "modern discussions of functionalism show a dual ap- 
3 

proach: the rational and the poetic," its historical ori¬ 

gins are largely rational (scientific) while its manifest¬ 

ations in the twentieth century have been mainly poetic 

(artistic). 

Although "Functionalism" can be traced back as far 

as the ancient Greeks,^ it emerged in its modern sense in 

the mid-eighteenth century at the same time that scientific 

perception was replacing the traditional craft approach to 

architecure (Introduction). As new architectural problems 

were presented by the Industrial Revolution, traditional 

"type" solutions proved inadequate to accommodate these and 

"Functionalism" began to emerge. The "Functionalist" re¬ 

volution was first reflected architecturally in the academic 

studies made for the French Prix de Rome Competition, when 

^Colquhoun, p. 72. 

2 
Edward Robert De Zurko, Origins of Functionalist 

Theory (New York: Columbia University Press, 1957), p. 3. 

^Ibid., p. 8. 

4 Ibid. 
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the idea of a "program," as a detailed list of requirements, 

was evolved. Thus, according to Collins, "the notion of 

'Functionalism' can be said to date from the era when a truly 

functional plan became possible, even though the ideals of 

Functionalism had . . . been adumbrated many years before. 

De Zurko, too, considers the origins of modern "Functional¬ 

ism" to have developed from the scientific perception of the 

eighteenth century, "rationalism, especially eighteenth 

century rationalism, with its faith in principles, rules and 

method, opened the door to the principle of functionalism."2 

Perhaps the greatest pioneer of "Functionalism" was 

Eugene Viollet-le-Duc. Viollet-le-Duc was the first man 

since the Renaissance to make a distinction between the 

rational essence of a building and the style of the period.3 

As would the "Functionalists" of the twentieth century, 

Viollet-le-Duc based his theory of architecture on anal¬ 

ogies with the new "functional" objects of the Industrial 

Revolution: 

Engineers ... in constructing a ship or a locomotive 
. . . produce works which have their own proper char¬ 
acter, which have their style ... in the sense that 
they indicate their destination [purpose].-. . .The 
locomotive . . . [in its] exterior form is only the 
expression of its power. Thus, the locomotive has 
style.4 

^•Collins, pp. 219, 225. 

^De Zurko, p. 233. 

^Summerson, p. 141; Porphyrios, p. 131. 

4Viollet-le-Duc, Entretiens sur l'architecture, Vol. I, 
p. 186 (Paris, 1864) from Porphyrios pp. 129-131. 
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OQ Eugene ViolleC-le-Duc, Entretiens sur l’Architecture- 
(1363) 

Perhaps the greatest pioneer of ”Functionalism" was Viollet-le-Duc. 
Out of his perception of architecture was born the notion of a 
"biological" or self-determining archtitecture which was to "grow" 
out of the nature of the problem. 
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Viollet-le-Duc revived the classical idea that "style” 

was a natural property of the object, yet he supplanted 

this notion of inherent nature with a concept that referred 

to the origin of the building, to its "essential generative 

force. 1 Thus, "Functionalism" came to incorporate process 

as a primary determiner of form. Out of Viollet-le-Duc's 

perception of architecture was born the notion of a "bio¬ 

logical," or self-determining form. Architecure was to 

grow out of the nature of the problem. 

Concurrent with Viollet-le-Duc, the Romantic movement 

was being transformed by the influences of the Industrial 

Revolution toward a "Functionalist" disposition. Its pre¬ 

industrial inclinations to imitate the surface features of 

natural forms or to operate at craft levels became a con¬ 

ceptually more basic return to nature. Thus, there arose 

a belief that science could reveal the essence of nature's 

mode of operation. Sometime during the upheaval created 

by the Industrial Revolution, this belief in scientific 

determinism merged with the notion of biologically deter¬ 

minable form (Violett-le-Duc) to produce what Alan Colguhoun 

has called "bio-technical determinism." According to this 

doctrine, form is thought to be derived from the operational 

and technical constraints of the problem (which are to be 

objectively revealed by science) without the conscious in¬ 

terference of the designer's intentions. Bio-technical 

determinism i£ "Functionalism" in its purest sense and is 

1Porphyrios, pp. 129-131. 



45 

the driving attitude behind the Scientific Tradition in 

the twentieth century. "It is from this theory [of bio- 

technical determinism] that the current belief in the su¬ 

preme importance of scientific methods of analysis and 

classification is derived.^" 

And so for "Functionalists," the nature of architec¬ 

ture is interwoven with the act of creation. For Le 

Corbusier, "The plan proceeds from within to without; the 

2 
exterior is the result of an interior." According to 

"Functionalist" theory, form is to be merely the result of 

a logical process by which the operational needs and tech¬ 

niques are brought together; ultimately fused "in-a kind, 

of biological extension of life," with function and tech¬ 

nology totally transparent.^ The "Functionalist" ideal is 

that the style become one with the building's primary re¬ 

ality Herein lies the inherent contradiction in "Func¬ 

tionalism" which, in any pure sense, makes the doctrine one 

of artistic rather than scientific perception. First, 

there is always a lack of operational criteria in archi¬ 

tecture to completely specify a form.5 And, secondly, 

there is no inherent law in architecture that restricts 

the derivation of architecture to operational criteria. 

^Colquhoun, p. 72. 

2 
Collins, p. 218. 

3Colquhoun, p. 72 

^Porphyrios, p. 131 

^This will be discussed in Chapter 2. 



46 

Since the authentic approach to architecture should always 
be objective, we find the only valid solutions of that 
time to be in those cases where objective limits were 

imposed and there was no opportunity for subjective 

liscenee. 

Today because of scientific attainment the modern more 

clearly perceives beauty as an integral order....Therefore 
the first great necessity of a modern architecture is this 
keen sense of order as integral. That is to say the form 

irtself in orderly relationship with purpose or function. 

at beauty 
not as something self-consciously 'added on,' but as 
something that was believed to be inherent in the vitality, 

of a 

33 The plan proceeds from within to without; exterior is the result of an interior. 

the 

Modern movement architects subscribed (at least in theory) to the notion 
of "bio-technical determinism.” According to this doctrine, form can 
be derived from the operational and technical constraints of the problem 
(which are to be objectively revealed by science) without the conscious 
interference of the designer's intentions. It is from this notion that 
the current belief in scientific methods of analysis and classification 
is derived. 
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Consequently, "Functionalism" becomes a value-laden atti¬ 

tude of the designer—an artistic intention—which essen¬ 

tially must accompany a bio-technically deterministic ap¬ 

proach to design in order to derive any form whatsoever. 

A look at the Modern Movement will show that, in fact, 

"Functionalism" is comprised of both artistic intentions 

and moral values.^ Design cannot be determined by bio- 

technical determinism alone, and any artistic philosophy 

applied to architecture to reinforce a bio-technical ap¬ 

proach to design, is, itself, but an intention of the de¬ 

signer and not an inherent characteristic of architecture. 

This issue will form the center of discussion in Chapter 2. 

THE ABUSE OF THE 
SCIENTIFIC TRADITION : 
CONFUSION IN ARCHITECTURE 

Having established the context which gave rise to 

the Scientific Tradition and having outlined its constit¬ 

uent movements, the influence of scientific perception on 

architecture will be considered. The purpose of this sec¬ 

tion is not to refute the value of science as applied to 

architecture, but rather to suggest that an overemphasis 

^Eisenman. 
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on either science or art, or a conception of the two as 

being mutually exclusive, is fallacious and breeds confus¬ 

ion in architecture. As will be shown, most of the inno¬ 

vators of science in architecture understood its limita¬ 

tions and did not try to present it as a complete view of 

architecture. However, between the innovators and those 

who actually applied the doctrine to design, this under¬ 

standing was often lost. Consequently, the confusion re¬ 

sulting from a scientific perception of architecture cen¬ 

ters around a "use-abuse" problem in the application of 

science to architecture. 

The Use -Abuse Issue 

The issue of use or abuse of scientific techniques is 

the key to the confusion created by the Scientific Tradition. 

If scientific methods are used within the limits of their 

validity and applied within the total context of architecture, 

there is no "scientific perception" nor the confusion in¬ 

duced by it. However, when scientific approaches to archi¬ 

tecture are abused, scientific concerns become overempha¬ 

sized, a "confused" understanding of architecture results, 

and a less-than-comprehensive solution follows. 

The central problem inflicting the use-abuse issue 

is the value-centric nature of scientific techniques: If 
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methods and techniques are value-free, as they appear and 

as they have been popularly employed, use-abuse responsi¬ 

bility merely concerns operation ("how to work it"). How¬ 

ever, if they are not value-free, as closer investigation 

would suggest, the use-abuse issue envelopes responsibility 

for the inherent bias of the method or technique, as well 

as the original intent of its innovator ("how does it work"). 

Immediately there arises a conflict between the nature 

of scientific techniques and their appearance. That system¬ 

atic design methods and techniques appear value-free is in¬ 

herent in the aura with which the layman (and especially the 

architect) surrounds science. Most people associate quant¬ 

itive evidence, scientific analysis, and mathematical mani¬ 

pulation of data with objectivity—that is, they carry an 
1 

aura of exactness. While appearing to be value-free, 

methodologies and techniques are inherently value-laden. 

As with scientific investigation, they are subject to bias 

and intention on many levels. 

Scientific Methods and Context 

Contrary to their appearance, scientific techniques 

are not value-free. First of all, a scientific method will 

be largely a product of its original purpose and may or may 

■^Peter Rowe, "Artificial Intelligence and the Archi¬ 
tecture Machine." April 24, 1978, Problem Solving Methods ; 
Amos Rapoport, "Facts and Models," in Design Methods in 
Architecture, eds. Geoffrey Broadbent and Anthony Ward 
(New York: George Wittenborn Inc., 1969), p. 139. 
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not be suited to shifts in context. The collection and 

interpretation of facts, for example, is a discriminating 

activity which has been deliberately restricted by science 

as to the classes of data and techniques with which it deals 

and the issues they address.*' It is questionable that these 

particular restrictions are valid in the context of archi¬ 

tectural design. "It is possible that in the case of the 

built environment values, images, emotions, and multiple 

interpretations are much more important than they are in 

the physical sciences where the methods adopted have, ad- 

2 
mittedly, worked brilliantly," In summarizing the state- 

of-the-art in systematic design methods, Geoffrey Broadbent 

says, 

It is no longer adequate to take techniques straight 
from OR ^operations research], or even from Graph 
Theory, and to foist them on the designer. They may 
inhibit him, or they may be quite irrelevant to his 
purposes.3 

And, in his introduction to The Architecture Machine, 

Nicholas Negroponte writes, "Any design procedure, set of 

rules, or truism is tenuous, if not subversive, when used 
4 

out of context or regardless of context." 

^Kenneth Boulding, The Image (Ann Arbor: University 
of Michigan Press, 1961), pp. 16-17 from Rapoport, p. 140. 

2 
Rapoport, p. 140. 

^Broadbent, "Design Method in Architecture," in Design 
Methods. 

4 Nicholas Negroponte, The Architecture Machine 
(Cambridge, Massachusetts: The MIT Press, 1970), p. 1. 
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Scientific Methods and Theory 

Beyond the given context for which the scientific 

technique may be suited, scientific methods are further 

colored by bias. There is a theoretical position driving 

the search for data, the manipulation of information, and 

the interpretation of results. 

Design methods strive for objectivity but they are 
not objective—neither are they neutral. Any model 
represents a theoretical position which . . . deter¬ 
mines which material is regarded as important, how 
it is seen, investigated, and used. 1 

Once developed, the method itself can influence, or impose 

value, on the collection of data and a self-consistent sys¬ 

tem is set in motion. 

The selection and use of the facts is often made through 
the use of the model which reflects the goals and pre¬ 
ferences of the user. There is thus a clear relation 
between the nature of the model and the data. 

Rapoport illustrates the extent to which this self-reinforc¬ 

ing methodology can become a self-fulfilling prophecy. He 

cites examples of scientific tendencies to reject evidence 

which does not fit its own theoretical system.2 Further, 

he suggests that value-centric influence can be inflicted 

"up-stream," so to speak. This has been demonstrated in 

cases where the behavior of pupils has been affected by 

teachers' expectations, and even in experiments where 

^ Rapoport, p. 140. 

2 Ibid. 
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rats have been similarly effected by research worker ex¬ 

pectations, 1 This phenomenon is even manifested in the 

division of society by American social science into lower, 

lower- and upper-middle, and upper classes—the initial 

correlation was not too good, but as the theory was pro- 
O 

liferated and the image accepted, the fit was perfected. 

Scientific Methods and Cultural Background 

Cultural background is another, more subtlè.deter¬ 

minant of value influencing man's perception. Town-plan¬ 

ning models in the United States demonstrate tendencies 

toward aggregation, while English models are more unitary, 

reflecting their respective political, economic and other 

systems. Similarly, cultural milieu finds a direct reflec¬ 

tion in the types of models used and the behavioral nature 

of the city. In France, there is a greater concern for 

symbolic, visual, and hierarchical elements of urbanism 

which are largely ignored in the American preoccupation 

with process and information handling.^ Rapoport even 

argues (to the support of this thesis) that scientific 

perception itself is a value-centric cultural manifestation: 

^Rosenthal, Harvard University, from Rapoport, p. 140. 

2 
Horst Rittel, University of California at Berkeley, 

from Rapoport, p. 137. 

3 
Rapoport, p. 139. 
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It could be suggested that the interest in conceptual 
models and design methods is a cultural phenomenon re¬ 
flecting implicit values such as objectivity, . , , 
One could say that any model reflects this cultural 
context and the implicit value judgments more than it 
does what it sets out to portray. 

As an example, Rapoport notes that work on color was seen 

as being a problem of aesthetics in the 1900s, then one of 

function in terms of efficiency, and more recently as one 

of therapeutics. Consequently, the colors used and why 

they were used have changed accordingly.^ 

Finally, it is important to realize that any method¬ 

ology or technology will be value-laden and that it is 

essential to recognize the inherent bias and intent in 

order to utilize that method with any validity. Rapoport 

summarizes this point: 

I am not, at this time, concerned with the validity 
of the proposed method, merely with showing that there 
are many value judgments implicit in it and that they 
imply a theoretical position. This position will dis¬ 
tort the information and it is important to realize 
that new methods may not necessarily eliminate dis- ^ 
tortions—they may merely change the type of distortion. 

Responsibility for Abuse of Scientific Techniques 

Having established the value-centric nature of de¬ 

sign techniques, it is clear that their responsible use 

requires an acknowledgment of inherent bias and intention. 

1Ibid, p. 138. 

2 
Robert Sommer, University of Calif omis at Davis, 

from Rapoport, p. 139. 

JRapoport, p. 139. 
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Did the innovators of scientific techniques (1) understand 

and (2) make known the value-centric nature of their work 

(i.e., did the innovators take responsibility for the in¬ 

telligent use of their methods)? A survey of the key in¬ 

novators of design methods sould suggest that most of them 

were aware of these restrictions and did not present their 

work as a comprehensive design system. 

At the first Conference on Design Methods (Imperial 

College, London, September 1962), Christopher Jones warned, 

Readers who wish to try out these methods for them¬ 
selves will find the need for skills that are well- 
developed among scientists, mathematicians or writers 
but which are underdeveloped among designers. . . » 
The difference between the skills needed for tradi¬ 
tional and new methods may escape the notice both of 
designers who become keen on methodology and of ex¬ 
perts from other subjects who attempt to apply their 
knowledge to design problems. 

Bruce Archer qualified the presentation of his 

methodology: 

There is no suggestion here that all design should be 
conducted according to a given formula—only that the 
logic of any design problem may be better perceived 
against the background of a common framework.2 

Of the Manchester model, Dennis Thornley made this 

comment : 

It should be emphasized that this "method" was in¬ 
tended originally as a teaching device and that its 
first objective was, therefore, to produce designers 
rather than design.3 

^■Jones, "Systematic Design," p. xii. 
2 
Bruce C. Archer, "The Structure of the Design Pro¬ 

cess," in Design Methods, p. 76. 

^D. G. Thornley, "Design Method in Architectural 
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Joseph Esherick has commented on the critical differ¬ 

ence between design by systematic methodology and "real" 

design: 

Now we have, for convenience, separated analysis and 
design. Let us put them back together again. In the 
first place, the selection of what to analyze is a 
design problem. I have required that analysis "com¬ 
pletely define" the problem situation—but if this is 
taken at its extreme case—'that is, without selection— 
without design in analysis—we should have to analyze 
the universe. And I have required that the design be 
generated only from within the particular analysis— 
in short, that we do not sub-optimize our goals in 
such a way as to frustrate the achievement of our 
largest goals.1 

Broadbent has noted that even the RIBA model, which 

grew out of the Manchester model and which has been extens¬ 

ively applied to real-world situations, was intended to 

guide designers who still had to rely on their own skills in 

navigating through design. 

Techniques . . . should only be taken as "maps," or 
navigational aids: given these devices for exploring 
unfamiliar territory, one still had to "damn well go." 
And like any other wise explorer, the designer should 
keep his eyes open so as to observe the territory for 
himself, making individual decisions as to what to do 
next on the basis of his observations. . . . Professor 
Markus used the RIBA Plan of Work as his "map" of de¬ 
sign territory.2 

In his work on computer-aided architecture, Negroponte 

has been careful to emphasize that the machine is a design 

partner—an aid to design—not a replacement for it. He is 

singularly devoted to matching man's strengths and weak¬ 

nesses against those of the computer. 

Ï 
Esherick, p. 79. 

^Broadbent, Design in Architecture, p. 15. 
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I am interested in the rather singular goal of making 
the built environment responsive to me and to you.l 

And, Murray Milne expresses the original intent of 

the methods people as follows: 

Some of us were fascinated and intrigued by the possi¬ 
bility of figuring out what was going on in the earli¬ 
est phases of the design process, for if we could, then 
there was a good chance we could figure out a way to 
do it better  

In the beginning, the secret hope of those who plunged 
into the study of design methods was that somehow the 
exhilarating moment of creative insight could be cap¬ 
tured and domesticated so that forever more it would 
be waiting, on call, whenever we summoned it. . ... 
However, long ago I realized that the good of design 
methodology should not be systems that can design bet¬ 
ter than humans... .... but rather systems that help 
humans design better.2 

By now, it should be quite clear that the innovators 

recognized the true nature of systematic methods and that 

they were quite firm in expressing their limitations. Yet, 

somewhere between conception and popularization, this under¬ 

standing was lost. As with any idea or tool that is popular¬ 

ized, some of the original intent and clarity are lost, and 

applications to altered contexts occur. This may have 

beneficial or detrimental results. But Milne goes on to 

suggest that at least some of the abuse of design methods 

was instilled in the "camp" followers by a few innovators 

themselves, who were either not clear as to the limits of 

their propositions, or who were unwilling to admit them: 

^Nicholas Negroponte, The Soft Architecture Machine, 
(Cambridge, Massachusetts: The MIT Press, 1972). 

^Milne, pp. 31, 33. 
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Listening to Alexander and Rittel, one was left with 
the clear impression that design was simply a form 
of information processing.^ 

Broadbent substantiates this attack on Chris Alexander, 

blaming him for the use-abuse problem resulting from his 

work: 

There was, however, a difference between Archer/ 
Alexander for he (Archer) insisted that his "decom¬ 
position" was simply a "map" of design territory, 
whereas Alexander's was a "problem-solving" device.^ 

After the initial deviation, the value transparency 

inherent in the techniques provided a sense of security that 

furthered the abuse problem. As Milne explains, 

It was a little disquieting to discover that what I 
had seen happening to Alexander's students was hap¬ 
pening to mine. The apparent precision of this ap¬ 
proach began to seduce them into a false sense of 
security, and they not only became completely dedi¬ 
cated to the premise, but they became notably anta¬ 
gonistic to the ideas they had been taught up to that 
time.3 

Thus, there began to develop a second scientific "genera¬ 

tion" after the innovators, that maintained a rather ex¬ 

treme scientific perception. 

1Ibid, p. 32. 

2 
Broadbent, Design in Architecture, p. 15. 

3Milne, p, 31. 
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ENTIRE VILLAGE 

Al A2 A3 B1 B2 B3 B4 Cl C2 D1 D2 D3 
132. interacts with 15, 23, 30, 31, 49, 62, 63, 66, 68, 69, 70, 71, S4, 

90, 91, 92, 93, 95, 96, 97,-98, 99, 100, 111, 114, 115, 116, 
120, 121, 127. 

133 interacts with 2, 5, 10, 11, 14, 15, 20, 24, 30, 37, 49, 63, 64, 
65, 66, 71, 75, 81, 95, 96, 97, 98, 99, 100, 101, 112, 117, 120, 
121,126,134, 136, 139, 140. 

134 interacts with 6, 10, 11, 33, 39, 40, 63, 65, 84, 111, 118, 130, 
133. 

135 interacts with 6,15, 17, 24, 84, 95, 97,100, 116, 117, 127, 131, 
137. 

.136 interacts with 8, 9, 34,^6, 51, 52, 63, 64, 80, 81, 85, 94, 106, 
U Christopher Alexander, Notes on the Synthesis of Form (1964} 

While most of the innovators of scientific techniques understood and 
expressed the limitations of applying science to architecture, a few 
did not. According to Murray Milne, ”Listening to Alexander and Rittel, 
one was left with the clear impression that design was simply a form of 
information processing. " 
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Abuse and Confusion : the Product of 
the Scientific Tradition 

By applying the Scientific Tradition to architect¬ 

ure without a full understanding of its limitations or of 

the context of architecture, confusion was inbred into de¬ 

sign. This confusion may be discussed in terms of a number 

of beliefs that demonstrate both the limitations of the 

Scientific Tradition in architecture and the confusion 

created when a fragmental perception is adopted as a 

holistic view. 

The Dimension of Human Perception 

When architecture is. seen through the eyes of scien¬ 

tific perception, there is a tendency to. overlook the human 

qualities of architecture. The emphasis on bio-technical 

determinism is prone to ignore the interface between man 

and architecture. Such a reductionist view excludes fact¬ 

ors such as emotion, human need, ideals—in fact, it seems 

to forget completely that the only way buildings are ex¬ 

perienced is through human perception. 

Our sense of place and relationship in, say, an urban 
environment, or in a building, are not dependent on 
any objective fact that is measurable; they are 
phenomenal.1 

The whole purpose of an aesthetic (artistic) dimension in 

^Colquhoun, p. 72. 
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architecture is to capitalize on this "subjective schemati- 

zation," and to make it socially available. The result in 

architecture, therefore, is not a one-to-one relationship 

between observable facts and building fabric as an exclus¬ 

ively scientific perception would suggest. Rather, form 

becomes an artificial construct that represents these facts 

in a socially recognizable way. The representational 

system (architecture) remains, in a sense, independent of 

the quantifiable facts of the environment.^* Our total ex¬ 

perience of architecture is a composition of physical action, 

thoughts, attitudes and emotions; action alone is not an 

2 
examinable entity or basis for architecture. 

The sociologist, Robert Maclver, has recognized that 

"every social situation consists in an adjustment of an 

inner to an outer system of reality.Here, the "outer" 

system refers to environmental factors to which the "inner" 

system of human desires and motivations responds. It would 

seem that the Scientific Tradition in architecture, along 

with the physical sciences which Maclver discusses, has 

tended to concentrate on the outer system at the expense of 

a comprehensive perception. 

1Ibid. 

^Janet Daley, "The Myth of Quantifiability," Architects' 
Journal, August 21, 1968, pp. 339-340. 

3 
Maclver, "Is Sociology a Natural Science?" in 

Motwani, p. 26. 
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Methodology or "Method-Idolatry”? 

Emilio Ambasz has suggested that in the process of 

popularization, scientific methods have become over¬ 

valued and attained the authority of "method-idolatry": 

At this point, it is fair to mention that some 
schools are exploring more systematic approaches 
to design. However, such approaches have so far, 
with some distinguished, though rare, exceptions 
given rise only to unsophisticated rigid "method- 
idolatry ," or to an opportunistic embracement of 
methodology as design panacea. Such a superficial 
understanding of the possibilities and limitations 
of the scientific method as a design instrument 
amounts to simple-minded neglect for the multi¬ 
faceted problems of Form.-*- 

This statement supports the argument that the "multi¬ 

faceted problems of Form" cannot be adequately dealt with 

in scientific approaches alone. 

Colin Rowe, too, has noted the influence of scienti¬ 

fic perception and the tendency of methodology to become 

"method-idolatry": 

The city became hypothesized as no more than the 
result of "scientific" findings and a completely 
glad "human" collaboration. Such became the acti¬ 
vist Utopian total design. . . . but, although the 
total design message has had a somewhat spotted car¬ 
eer and has often elicited scepticism, it has re¬ 
mained, and possibly to this day, as the psycholo¬ 
gical substratum of urban theory and its practical 
application. Indeed it has been so little repress- 
ible, in the last few years, a newly inspired and 
wholly literal version of this message has been 
enabled to appear as renditions of the "systems" 
approach and other "methodological" finds.2 

^"Emilio Ambasz, "The Formulation of a Design Dis¬ 
course," Perspecta 12 (New Haven, Connecticut: Yale 
University, 1969), p. 58. 

2 
Rowe and Koetter, p. 82. 
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As has been pointed out, scientific methods were in¬ 

troduced in order to investigate design and have, there¬ 

fore, been generally ill-suited for use in real-world 

situations. William Mitchell has suggested that when 

applied out of context, "two very severe limitations gen¬ 

erally apply to the whole tradition." First, staged- 

process methodologies fail to portray or even recognize 

the complex nature in which design activities are embedded 

in the social, political, and economic structures of soci¬ 

ety.^- They often contain an implicit assumption that the 

designer is the form giver. In fact, he is that rarely, 

if ever, due to the written and unwritten constraints which 

limit his role, such as codes, taxes, politics, interests 

of the client, and the like. "The designer is not an in¬ 

novator or a form giver—he is rather a packager and modi- 

fier of form." Secondly, and in conjunction with the first 

point, Mitchell criticizes systematic methodologies for pre¬ 

senting an over-simplified concept of goal-direction and 

motivation. In reality, design goals, as well as much of the 

design-pertinent data, are quite un-clear, in-consistent, 

and ill-defined, besides being held in dis-harmony in terms 
3 

of value and priority by all those concerned. The scienti¬ 

fic approach in general is not prepared to accept such 

Mitchell, pp. 116-117. 

2 
Rapoport, pp. 137-138. 

^Mitchell, pp. 116-117. 
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contradictions and poorly defined constraints, which are 

a real characteristic of the architectural process. 

Finally, emphasis on "method-idolatry" implies an 

obsession with technique at the expense of end product. 

Certainly, there was a great emphasis on methodology by 

the innovators of scientific techniques, yet for their 

educational purposes, the investigation of design (the 

method itself) was the end product. The practitioners 

who applied the techniques to real problems failed to ad¬ 

just their models and expectations to the real world. Due 

to this emphasis on methodology, Summerson has noted an 

obsession with the study of "relationships" in design at 

the expense of architecture. 

If architects are more interested in the relation¬ 
ship of buildings to a social and scientific con¬ 
text than in the buildings themselves, it is pro¬ 
bable that the buildings will become dull, empty and 
unattractive to all except the architect .... it 
is not architecture but the relation of architecture 
to everything else which has been the architect's 
concern; that he has not sufficient confidence in his 
own art to believe that it can be anything more than 
a neat prose account of this or that situation—a 
correct answer to a rather complicated examination 
question.1 

Consequently, scientific perception has been inclined to 

make the relationship of architecture to other things more 

important than the architecture itself. The result has 

been an architecture-of-diagrams. 

Summerson, "The Mischievious Analogy," in Heavenly 
Mansions, pp. 199-200. 
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CO***»™ ALL SOCIAL VALJCS 

Q CT Wallace, McHarg, Roberts and Todd, Richmond Parkway 
OO Study (1969) 

SCENIC VALUES LAND VALUES 

1 Programming is problem seeking, design is problem 
solving. 
36 William Pena, Problem Seeking (1969) 

While scientific methods were introduced in order to investigate design, 
the abusers of the Scientific Tradition have frequently applied these 
techniques to real world situations with rigidity, giving them the 
authority of "Method-Idolatry 
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The Precept of Behavioral Determinism 

With the application of scientific disciplines to 

architectural design came the notion of behavioral deter¬ 

minism. Stemming from behavioral science which tries to 

anticipate and accommodate human activity, behavioral 

determinism is a more extreme manifestation which attempts 

to control behavior. As with the Scientific Tradition 

in general, the limitations of behavioral science spring 

from its inapplicability in a direct sense to the archi¬ 

tectural context, as well as from the moral overtones which 

result from its value-centric nature. In discussing sys¬ 

tematic design methods, Mitchell remarks, 

It appears that the great bulk of the significant 
work in this field is firmly within the behavior- 
ist tradition, and is derived from related work in 
the social and behavioral sciences .... 

An assumption implicit in most of this work is that 
having gained some understanding of the relationships 
between environment and behaviour, we should be able 
to structure physical environments to all, facilitate, 
or even produce particular behaviour patterns.1 
(Italics mine.) 

Broadbent, too, considers the philosophical problems of be¬ 

havioral determinism. He cites this statement by J. B. 

Watson : 

The interest of the behaviourist in man's doings is 
more than the interest of the spectator—he wants to 
control man's reactions as physical scientists want 
to control and manipulate other natural phenomena.2 

^Mitchell, p. 120. 

2 
J. B. Watson, Behaviorism (Chicago: University of 

Chicago Press, 1924). Quoted in Broadbent, Design in Arch 
itecture, p. 64. (Italics by Broadbent). 
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In response, Broadbent remarks that, 

Watson, certainly, was writing of man as the subject 
of ^'experiments in his laboratory but once the aim has 
been realized there, it is but a short step to want¬ 
ing to control, say, man in society by behaviourist 
means. Watson’s most distinguished successor, W. B. 
Skinner, actually wants to do just that (1971). The 
behaviourist architect too will want to design build¬ 
ings which force people to live in certain ways.l 

A final example is Raymond Studer's comment (in Design 

Methods in Architecture) that, 

Designers are primarily interested in resources describ¬ 
ing orderly relations within which human behavioural 
events . . . can be explained, predicted, and con¬ 
trolled. 2 (Italics mine.) 

Behavioral determinism is not a new precept plaguing 

architecture. A naive version of it has been implicit in 

many utopian schemes for centuries, as, for example, those 
3 

of Ebenezer Howard. The urban schemes notably of Le 

Corbusier (La Ville Radieuse, 1934) and Wright (Broadacre 
4 

City, 1934) were dependent on restructuring human behavior. 

In fact, the architecture of the Modern Movement was quite 

deterministric (or tried to be) about the style of furnish¬ 

ings that were to be provided, besides going a long way to¬ 

ward dictating the life style of the inhabitants. Broadbent 

^Broadbent, Design in Architecture, p. 64. 

2 
Raymond G. Studer, "The Dynamics of Behavior - 

Contingent Physical Systems," quoted in Design Methods, p. 59. 

3Mitchell, p. 120. 
4 
O. Jack Mitchell, "The Physical Utopians: Frank Lloyd 

Wright & Le Corlousier, 5 October 1976, Theory and Practice 
in Urban Design, Arch 621a, Rice University, Houston, Texas. 
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Sir Sfcenezer Howard, Garden Cities Demonstration, Qry 

A Peaceful Path to Real Reform (18981 tJ I Tomorrow : 

Philip Johnson, 

1949) 

Class House (New Canaan, Connecticut 

Walter Netsch, University oC Illinois (Chicago) zJ_Q 

Among the variations of behavioral determinism, designers have been prone 
to develop a paternalistic "I-know-what's-good-for-you" attitude toward 
users and their environment. 
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remarks that "Modern architects actually wanted to change 

people's tastes—in the expectation that this would change 

their behaviour."^ It is somewhat ironic, then, that the 

followers of the Scientific Tradition' should carry on in 

their work, that to which they violently rejected in 

Modernism. 

Finally, the issue of behavioral determinism raises 

a question about the relationship of the designer and those 

he serves. Caught in what Pat Goeters has called the 

"Patrician Hangup," it would seem that the architect may 
2 

never escape the value-centric nature of architecture. To 

what degree should the architect impose his own values on 

the client—or perhaps the question is, to what degree can 

he avoid imposing his values on the client? Due to the 

value-centric nature of architecture, designers have been 

prone to developing "a paternalistic 'I-know-what's-good- 
3 

for-you' attitude toward the environment's user needs." 

As Peter Papademetriou says, "The architect is faced with 

the problem of being the product of a 'learned' tradition 
4 

from whose values the users are relatively alienated." 

^Geoffrey Broadbent, "The Language of Post-Modern 
Architecture: A Summary." Architectural Design, Vol. 47, 
No. 4, (1977), p. 265. 

2 
P. Goeters, "The Patrician Hangup," Perspeta 12, 

1969. 

^Mitchell, "Seven Lamps," p. 120. 
4 
Peter Papademetriou, "Habitat as a Means to Architec 

ture," Progressive Architecture February, 1978, Vol. LIX, 
No. 2, p. 69. 



69 

Since architecture is, in fact, value-laden, the issue of 

behavioral determinism becomes a matter of degree: What 

is an appropriate level of structuring for human activi¬ 

ties and to what degree should architecture be left un¬ 

resolved to accommodate changing user requirements or 

conflicts of interest? If the validity of bio-technical 

determinism is now questioned and if change becomes an 

important criterion for evaluating architectural perform¬ 

ance, the ultimate purpose of scientific perception, that 

of attaining a close fit between activity and built envi¬ 

ronment, will be threatened. 

But the basic premise that buildings are only required 
to give free rein to tendencies is a question of fact 
as well as of value. . . . There is an alternative 
view that the environment does not merely facilitate 
the inherent tendencies of man, but that man and en¬ 
vironment are part of a total system of great complex¬ 
ity. We are possibly not dealing with the effects of 
environment on people but with a dynamic system of peo¬ 
ple and environment paralleling a biological eco-system 
in which the effects are complex and difficult to 
predict. ... 1 

One could question both whether physical forces are the 
principal influences on the organization of space and 
also whether the physical criticality of most archi¬ 
tecture isn't rather low. If this is the case . . . 
then the effort of so many new methods to achieve 
tighter fit may be misapplied.2 

The inclination of the Scientific Tradition to develop 

a behaviorally deterministic attitude and the questionable 

desirability of buildings to closely accommodate their 

^Kurt Lewin, Topological Psychology, pp. 11-12, 33, 
from Rapoport, p. 141. 

2 
Rapoport, p. 172. 



immediate programatic requirements casts further doubt on 

the credibility of a totally scientific perception of 

architecture. 

Mastery by Media : Analogue - Takeover 

In its revolt against architectural design as cust¬ 

omarily practiced, the Scientific Tradition set out to 

escape the limitations of the architect's tools. It just¬ 

ifiably criticized the architect's traditional models for 

being inadequate to deal with reality. Conventionally in 

the form of proportional models, these two- and three- 

dimensional representations preserve the relative propor¬ 

tions of an original object or idea (i.e., plans, sections, 

physical models, etc.). Yet, and this is their primary 

limitation, they require inference and interpretation to 

describe more abstract notions of processes (behaviors, 

operations, tendencies, relations, changes), and therefore, 

are indirect and non-quantitative. Because they are li¬ 

mited to the representation of formal proportions, they are 

vulnerable to what Geoffrey Broadbent has labeled analogue- 

takeover. In analogue-takeover, the representation becomes 

more-important-than and restrictive-of the object, or 

reality, that it is representing. Consequently, the end 

suffers by being subject to the means which were meant to 

serve it. Truly, this has been a fault of traditional 

^Ambasz, p. 58. 
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architecture, both contemporarily and historically, as 

witnessed by the billowing sails of J#rn Utzon's Sidney 

Opera House (inspirational analogue-takeover), Eric 

Mendelsohn's architecture-from-postage-stamp-sketches 

(representational analogue-takeover), or even the stone 

passageway, faithfully carved with half-open door and de¬ 

tailed with "boards" and "hinges," at the funerary complex 

by Imhotep for King Djoser at Saggara, (circa 2800 B.C.).^ 

The Scientific Tradition has consciously tried to 

avoid this mastery by media. Alexander (1964) suggested 

that by carrying the architectural analogy to a further 

state of abstraction, i.e., from drawings to mathematical 

symbols, that the designer would assume a neutrality to¬ 

wards the representational system and would thus be able 

to perform design operations dispassionately. In addition, 

the use of "structural" models over proportional analogies 

would truly represent the structure of relationships of 

the process involved in a problem. Consequently, the solu¬ 

tion could be generated without the designer's emotional 

influence or without his even being aware of solution gen¬ 

eration, and it would thus be derived directly from the data, 

. . 2 without introducting the designer's bias. 

^Broadbent, Design in Architecture, pp. 31, 34-35. 

2 Ibid, p. 274; Ambasz, p. 58-59? Christopher Alexander, 
Notes on the Synthesis of Form (Cambridge, Massachusetts: 
Harvard University Press, 1964), p. 69. 
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Yet, in so doing, the Scientific Tradition devel¬ 

oped its own narcissism with empirical data and became 

mastered by its own media. First of all, as will be dis¬ 

cussed under "The Paradigm of Exactitude," mathematical 

data has its own distance from reality. In fact, it may 

not even be as truthful in some aspects as traditional 

representations, which at least manage to incorporate the 

attributes of human perception, albeit only by inference 

and interpretation. Secondly, limitations which empirical 

analogies impose on problem definition, thought processes, 

and the ultimate solution may be more severe than limita¬ 

tions from traditional analogies, which again, at least 

mimic the properties of the reality they represent. 

Besides severely limiting problem definition, analogue- 

takeover influences thought process and the physical mani¬ 

festation of design. Certainly, the "number-crunching" 

approach-to-design influences thought patterns and design 

perception just as severly as the visual arts tradition has 

done in the past. At even a more elementary level, the 

scientific method, in its attempt to recognize complex 

relationships, inherently simplifies problem statements 

due to its value-centric bias. 

Many models today tend to eliminate complexity not 
merely because of a conscious goal of simplicity, 
which we can at least discuss, but by the way they 
are drawn. If we consider the use of boxes and single 
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representational analogue-takeover (built form is A Q 
subservient to original ink sketch) ^ 

Erich Mendelsohn, The Einstein Tower (Potsdam, 
1921) 

Input Data. Sizes of circles represent areas of 
spaces, line weights represent strengths of interaction. 
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The Scientific Traditon set out to escape the limitations of the archi¬ 
tect's traditional models, notably their susceptibility to analogue- 
takeover. However in the process, the Scientific Tradition developed 
its own narcissm with emperical data and became mastered by its own 
media. Techniques for quantifiably manipulating data would seem to be 
no better at recording the complexity of the environment than are more 
traditional analogies, when either is used alone. 
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lines, we cannot but wonder about their effects on 
thinking in terms of complexity of environment.^ 

Ultimately, the realization of a physical entity which is 

produced from scientific processes will be highly con¬ 

strained by the very limitations of those processes that 

produced it. This subtle form of analogue-takeover makes 

an argument for an accompanying artistic perception, em¬ 

pathizing more with the need for complexity and lack of 

excessive clarity. As August Hecksher has said, "We are 

not making models, we are making a world." (Italics mine.) 

The Myth of Quautif lability 

The abusers of the Scientific Tradition also be- 
3 

lieved the "Myth of Quantifiability." This myth considers 

that all significant and/or relevant factors in human ex¬ 

perience can be measured in quantitative terms. As Jones 

says, 

The principle underlying the selection of criteria 
is that of operationism (Chapanis 1959). This rests 
on the assumption that no phenomenon exists unless 
the operations by which its presence can be detected 
by an observer can be specified in detail .... In 
simple terms: 'if it can't be measured it doesn't 
exist. 4 

Stafford Beer, "Below the Twilight Arch - A Mythology 
of Systems," in Systems: Research and Designs, New York, 
New York, 1961, p. 14 and T. S. Kuhn, The Structure of 
Scientific Revolutions (Chicago: University of Chicago Press, 
1965) cited by Rapoport, pp. 141-142. 

2 
August Hecksher, Journal of Environmental Design, 

Berkeley, No. 2, p. 7, quoted in Rapoport, p. 136. 

3 
Daley, p. 339. 

4Jones (1970), p. 374. 



Shadrach Woods has discussed this belief that given enough 

time and information, all the criteria relevant to a given 

architectural problem could be quantified: 
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I am impressed by the extent of the technico-sociol- 
ogical hang-up in America. The idea that nothing can 
be decided, because of lack of information, but that 
given enough information (now called inputs) a solu¬ 
tion would produce itself.^ 

This belief in the quantifiability of all the important 

factors in an architectural problem points to the inade¬ 

quacy of scientific perception. Consider that for something 

to be represented by empirical data it must be well-defined. 

In order to be well-defined, a problem must have a known and 

desired "end" and only be lacking a "means" for achieving 

that end. An ill-defined problem, on the other hand, lacks 

not only a "means" but a conceivable "end" as well. Since 

all architectural problems are ill-defined (there is never 

just one correct solution), and since much or even most of 

the data influencing architectural form is ill-defined (not 

to mention goals, objectives, parameters, etc.), these fact¬ 

ors must be either inadequately and inaccurately processed 

2 by scientific technique, or simply abandoned all together. 

Many of the methods and models proposed have had a bias 
for the measurable and the clearly known. This has had 
several consequences. One is that such models have 

^"Shadrach Woods, "Waiting for Printout (Previously 
known as the Technico-Sociological Hangup)." Perspecta, 
Vol. 12, (1969), pp. 7-10. 

2 
Peter Rowe, "The Concept of a Problem Space, 

25 January 1978, Problem Solving Methods. 
It 
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The abusers of the Scientific Tradition subscribed to the myth that all 
significant and/or relevant factors in human experience could be 
measured in quantitative terms. Since all architectural problems, and 
much of the data which influences architectural form, are ill-defined, 
these factors must either be inadequately processed by scientific 
technique, or simply abandoned all together. "How the site appears at 
night" or "an expression of the upper-middle-class status of the owner" 
are considerations that could never enter into the analysis of a 
scientifically biased designer simply because they could not be 
accomodated by his system of notation. 
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tended to emphasize physical factors. . . . The other 
has been the elimination of ambiquity . . . through 
attempting rigorously to give everything one sole 
meaning.1 

This "bias for the clearly known" has led the Scientific 

Tradition to overlook the whole realm of qualitative factors 

that influence architecture. "How the site appears at night," 

or "an expression of the upper-middle-class status of the 

owner" are considerations that could never enter into the 

analysis of a scientifically biased designer, simply because 

they could not be accommodated by his system of notation. 

The Paradigm of Exactitude 

When the abusers of the Scientific Tradition imposed 

their techniques on architectural design, they were prone to 

neglect accountability for the meaning of their data, thus 

subscribing to the "Paradigm of Exactitude." The "Paradigm 

of Exactitude" is a nineteenth century ideal suggesting that 

one can precisely and objectively measure reality and, in 

2 
turn, precisely and objectively manipulate those measurements. 

Neither science nor the innovators of scientific design tech¬ 

niques endorsed this paradigm, but it came into existence 

when the fragmented scientific perception became accepted as 

a total method of architecture. 

The "Paradigm of Exactness" credits data with more mean¬ 

ing than it is entitled to. Consider that data is merely an 

1Rapoport, p. 142. 

2 
Daley, pp. 339-340; John Madge, The Tools of Social 

Science (New York: Longmans, Green, and Company, 1953), p. 290. 
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"index" which indicates the underlying characteristics of 

real-world phenomenon. It is an "indicator," or an "anal¬ 

ogy," if you will, and, therefore, is immediately one order 

away from reality.^ Heinsenberg's Uncertainty Principle 

(physics, 1927) demonstrates that, at best, measurement 

itself is subject to finite inaccuracy; one might say that 

the "knife" or "pencil" that makes the partition has a finite 

2 
"thickness." Therefore, even with well-defined problems 

that can be quantitatively measured, there is some distance 

from reality. 

Yet beyond degrees of physical accuracy, "objective 

measurement" can be value-centric. Rapoport notes that,. 

While many methods are becoming more sophisticated 
in allowing more complex data as well as information 
from inside oneself, there is still a tendency to 
overvalue "hard" data and to consider "information" 
from outside the observer as being more "objective." 
In fact, however, this information is filtered by 
the designer—his experience, expectations, values, 
images, goals and the culture to which he belongs 
all filter the information and this filter is of the 
greatest importance in the total picture since if we 
want to be able to reduce their effect we need to know 
of the presence and what they are.3 

McEwen calls this the "Value-Centric Predicament" of science: 

the disinterested attitude of the scientist for purposes of 

scientific analysis pitted against his obligation to 

^Peter Rowe, "Creativity, Creative Techniques and the 
Design Process," 20 February 1978, Problem Solving Methods. 

2 
A. L. Loeb, "Heisenberg Uncertainty Principle," The 

Encyclopedia of Physics (New York: Van Nostrand Reinhold 
Company, 1974), pp. 420-421; Rowe, "Creativity, Creative 
Techniques and the Design Process," Problem Solving Methods. 

3 
Rapoport, p. 144. 
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purposeful goal seeking which requires deliberate action.^" 

Refuting the "Paradigm of Exactitude," Madge says, 

Exactness is beyond our reach because of the penumbra 
that surrounds all our observations, and universal 
truth is not possible because every truth that we 
adhere to contains within itself some part of our aims, 
and aims are never unanimous.2 

By enlisting the "Paradigm of Exactitude," the abusers 

of scientific methods have failed to understand the meaning 

of their work. Unlike science, they often failed to annotate 

their findings as to their validity (i.e., how faithfully 

the data represents the real-world phenomenon) and reliabil¬ 

ity (i.e., how free the data is from error).^ 

While the "Paradigm of Exactitude" can introduce gross 

inaccuracies in the application of physical sciences to arch¬ 

itectural design, its impact can be worse still with the ap¬ 

plication of the social sciences. As Esherick observes, 

It is beguiling to think that there exists an analogy 
between problems in the physical sciences and problems 
of design in a social context and that the powerful 
analytical methods in the physical sciences can be 
adopted for our purposes here. But the central fact 
is that one is concerned in the physical sciences with 
isolatable phenomena that are, no matter how complex, 
far simpler than the problems in the social sciences. 
. . . They are less ambiguous, less wooly and more 

William P. McEwen, The Problem of Social-Scientific 
Knowledge (Totowa, New Jersey; The Bedminster Press, 1963) 
pp. 29-30. 

^Madge, pp. 290-291. 
3 
Epistemology is a branch of science devoted specific¬ 

ally to determining the correlation between data and reality. 
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testable, and the entire process can be communicated 
with an entirely different kind and degree of precis¬ 
ion. The very ambiguity of the social science program 
. . . its wooliness, its vagueness and its unwillingness 
to be pinned down, [are] all . . . elements of the pro¬ 
blem . . . and whatever we do, our designs must preserve 
this capacity for ambiguity.1 

Unlike the physical sciences, social science does not have 

the luxury of isomorphic data—there is no one-to-one corres¬ 

pondence between observation and measurement (as with temper¬ 

ature, for example). The behaviorist tendency and the fail¬ 

ure to consider man in his totality has prompted the accept¬ 

ance, at face value, of empirical data derived from social/ 

scientific study. Even if scientifically-perceptive archi¬ 

tects maintained accountability for their data, they would 

be at a loss for hard application in the social sciences 

where there is no real measure of validity. (How can one 

know how truthfully sociological data represents reality 

when comparison to traditional wisdom is the only evaluative 

test?)2 

Two examples will demonstrate the abuse and lack of 

exactness associated with sociological data. Consider the 

misuse of sociological data used in adjacency requirement 

matrices required by CRAFT and other such computerized 

spatial synthesis programs. Unfortunately, in most of the 

^Esherick, p. 76. 

2 Rowe, "Creativity, Creative Techniques and the Design 
Process:" Robert Redfield, "The Art of Social Science," in 
Motwani, pp. 47-49. 
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The "Paradigm of Exactitude" is a nineteenth century ideal suggesting 
that one can precisely and objectively measure reality and, in turn, 
precisely and objectively manipulate those measurements. The tendancy 
of those who subscribed to this notion was to credit data, and thus 
decisions made with this data, with more meaning than it is entitled to. 
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related literature from Jones (1963), who was an early 

publisher of the technique,^- to Mitchell's state-of-the- 

. 2 art book on Computer-Aided Architectural Design (1977), 

few authors have given any indication as to how one is to 

specify the adjacencies. Consequently, it is left to the 

designer to intuitively decide, for example, that the 

bathroom should go next to the kitchen . . . but not so 

close to the living room . . . but maybe closer still to 

the dining room. . . . 

A second example comes from Rapoport who considers 

the figure of 400 meters that is commonly used as a maxi- 
3 

mum distance people will walk in urban planning. He notes, 

that while used in sophisticated techniques to design move¬ 

ment and transportation systems, it is not a simple and 

directly observable fact. 

Values and complex questions need to be considered. 
Why won't people walk? Which people and where? Do 
some people walk more and why? Would people walk if 
they had a different environment? ... If the envir¬ 
onment were changed in certain ways people might not 
only walk farther, they might want to walk more. 
There may thus be an alternative way of seeing the 
problem in terms of environment and "finding ways to 
make the paths of encounter more appealing is probably 
more important than anything that can be done about the 
origins and destinations ."4 

^Broadbent, Design in Architecture, p. 260; Jones and 
Thornley, Conference on Design Methods. 

^William J. Mitchell, Computer-Aided Architectural 
Design. (New York; Petrocelli/Charter, 1977). 

o 
Gabriel Belandon, "Transport," Science, October, 1967, 

p. 93; John W. Dyckman, "Transportation," Scientific American, 
September, 1965, both cited by Rapoport, p. 140. 

4 
A. E. Parr, "Paths and Dispersal and Encounter in the 

City," an unpublished manuscript quoted in Rapoport, p. 141. 
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Thus we see the inexactitude in dealing with sociological 

science as well as its abuse by practitioners under the 

"Paradigm of Exactitude." Exactness in any endeavor is 

relative and this relativity is quite different between 

the contexts of physical science and social science, and 

again, between those contexts and the realm of architecture. 

Use - Abuse : 
Caveate Emptor or Caveate Venditor ? 

Having considered some of the problems that developed 

when the abusers of the Scientific Tradition endorsed 

scientific perception as the total view of architectural 

design, cne can conjecture about the responsibility for 

the resultant confusion in architecture. First, it was 

shown that scientific design methods are, at once, value¬ 

laden while appearing to be value-free, and that this con¬ 

tradictory situation has created a use-abuse issue in their 

application. Next, it was suggested that while many of the 

innovators of design methods understood and made note of the 

inherent limitations of "science in architecture," others 

did not; and further that there exists a general confusion 

about the use of scientific methods and their validity for 

various applications. This was demonstrated by discussing 

generally accepted fallacies by the second generation abusers 

and by providing supporting examples. It remains to consider 

who is accountable for the responsible use of technology and 
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systematic design techniques. Were the innovators of scien¬ 

tific techniques too lax in their admonitions, or have the 

users of the Scientific Tradition been overly careless 

in their application? 

Peter Rowe has likened this use-abuse issue to the 

legal principle of caveat emptor ("let the buyer beware").^ 

This doctrine, which developed during medieval times, states 

that the buyer should not rely on representation of the 

seller regarding merchandise, but should inspect the goods 

and make his own decision. Under this doctrine, the buyer 

takes the risk for purchased items and is not entitled to 

compensation for defective merchandise, except in cases of 

fraud or unless there is a warranty. Neither is the buyer 

entitled to satisfaction for items that do not fulfill his 

2 ... expectations. If one were to judge by this doctrine, 

clearly the users would be responsible for the abuse of 

systematic design techniques. Except for a possible charge 

of fraud in the case of Alexander, the innovators would be 

innocent. As has been shown, there certainly was no war¬ 

ranty or guarantee of performance by the innovators of 

design methodologies. 

Yet the caveat emptor doctrine has come under decreas¬ 

ing application in modern times as market conditions have 

changed and industrial processes have grown continually more 

^Rowe, "Evaluation: Some Basic Concepts," April 24, 
1978, Problem Solving Methods. 

2 
Peter C. Weinstein, "Caveat Emptor," The Encyclopedia 

Americana, Vol. 6, (1976), p. 106. 
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complex. When caveat emptor was brought into practice, goods 

were relatively simple. Buyer and seller met face-to-face; 

each had the opportunity to inspect and was able to under¬ 

stand the nature of the product. In todays's market, how¬ 

ever, many products are so complicated that only experts 

can evaluate them. The buyer has to rely on the knowledge 

and good faith of the seller. Thus, today, as Weinstein 

points out, we are experiencing in fact, if not in form, 

a rejuvenation of the Roman legal principle of caveat 

venditor ("let the seller beware").^- 

The scientific and industrial complexity of today's 

market situation would seem to make a good analogy with the 

state of scientific design methods in architecture. As we 

have seen, users, who have generally been trained in the 

architectural/planning discipline, have not been perceptive 

enough to foresee the change in context and the resulting 

dangers of applying scientific methods to architectural 

problems. Due to this failure to maintain a total percep¬ 

tion of architecture, they have tended to neglect the 

Dimension of Human Perception, been taken-in by "Method- 

Idolatry," subscribed to the "Precept of Behavioral Deter¬ 

minism," been mastered by Analogue-Takeover, believed the 

"Myth of Quantifiability," and endorsed the "Paradigm of 

Exactitude." Perhaps in keeping with caveat venditor, it 

^Ibid. 
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could be suggested that where there is clearly a promotion 

of technology or scientific method with anticipated results, 

as with architectural programming or any of the computer 

software packages, for example, the responsibility for the 

use-abuse issue should fall on the "seller." If data and 

methods were tagged with an index of their validity and re¬ 

liability, they would allow derivative decisions to be ad¬ 

justed to their degree of uncertainty. Such accountability 

would go a long way towards limiting the abuse of scientific 

methods and towards making a purely scientific perception 

untenable by eliminating the confusion surrounding the 

Scientific Tradition. 



Chapter 2 
Intention and the 

Artistic Perception 
of Architecture 

INTENTIONS IN ARCHITECTURE 

By far the most important part of objective knowledge 
... is essentially conjectural or hypothetical in 
character. . . . For according to the common sense . 
theory of knowledge, knowledge is a qualified belief. 

This statement by Karl Popper suggests that even in 

scientific method there is more than an empirical nature. 

In order to have a "science," something more than objectiv 

. 2 lty is required. Colin Rowe defines "the conception of 

science as not so much the accumulation of facts as the 

■^Karl R. Popper, Objective Knowledge: An Evolutionary 
Approach (London: Oxford University Press, 1972), pp. 75-76. 

2 . . ..... 
Robert Bierstedt, "A Critique of Empiricism in Socio- 

logy," in Motwani, ed., p. 156. 
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rigorous criticism of hypotheses. It is hypotheses which 

discover facts and not vice versa.A closer look will 

reveal that even within scientific method, there is a 

theoretical (intentional) as well as an empirical component. 

In addition, the value system and aims of the scientist, his 

society, and the spirit of the age are influences which will 

always color scientific investigation.2 As was shown in 

Chapter I, science is driven by intentions and is value¬ 

laden. If personal and cultural values influence the physi¬ 

cal scientist, if subjective interpretation is required of 

the social scientist, and if theoretical premise and inten¬ 

tion are required of both, then perhaps science is truly an 

"art" after all. 

Any art form that is serious, be it the novel, poem, 
or painting, is concerned first and foremost with 
reality. It is interested in throwing light upon 
reality, and in somehow communicating this light to 
others. And this, basically, is what science—as 
contrasted with technology—is concerned with. . . . 
Both the artist and the scientist are driven by the 
desire to understand, to interpret, and to communicate 
their understanding to the rest of the world.3 

Given the artistic nature of science, architecture can 

be seen to incorporate a similar artistic dimension. Yet 

architecture is not an "art" only in the sense that the 

physical or social sciences are. Its purpose is beyond ob¬ 

servation, interpretation, and communication of data: it 

must respond to the real world phenomenon being represented 

by that data. 

^-Rowe and Koetter, p. 77. 

2Nisbet, p. 221. 

3 Ibid. 
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Design is not like scientific theory. . . . The process 
of scientific discovery is one of seeking to explain 
. . . [and] predict . . . [the] action [of phenomena ], 
and thus science, in observing, seeks a position of^ 
neutrality. Design, on the other hand, in acting, is 
purposeful and functional. ... To put it another way, 
in theory construction one is concerned with information 
and then knowledge; in design one is concerned with in¬ 
formation and then action, i (Italics mine.) 

Voluntary Decision and Design 

In the act of doing, the designer is always faced with 

making voluntary decisions. His configurations are always, 

to some degree, the result of his intentions. Alan Colquhoun 

has illustrated this role of intentions in design in the very 

restrictive, quite well-defined and non-sociological case of 

aerodynamics.2 Colquhoun observes that technology is fre¬ 

quently faced with different problems that are not logically 

consistent. All the problems of aircraft configuration, for 

instance, could not be solved unless there was flexibility 

in the application of physical laws. The position of the 

power unit is a variable, as is the configuration of the 

wings and the tailplane. Each may effect the shape and posi¬ 

tion of the other. The scientific application of general 

laws is a necessary ingredient of the form, but it, alone, 

is not sufficient for determining the actual configuration 

of the aircraft. Thus, even in the world of pure technology, 

there is room for free choice. When natural determinants 

^Esherick, p. 79. 

2Colquhoun, p. 73. 
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53 

In the design act, the designer is always faced with making voluntary 
decisions. The scientific application of general laws is a necessary 
ingredient of form, but it, alone, is not sufficient for determining 
the actual configuration, even in the very restrictive, quite well- 
defined and non-sociological case of aerodynamics. When natural 
determinants give way to free choice, intention takes the reins of 
decision making. 
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give way to free choice, intention takes the reins of decision 

making. 

Given the inherent nature of intentions in design, it 

would appear that the Scientific Tradition's- belief in the 

existence of ultimate solutions determined by programmatic 

constraints (bio-technical determinism) is untenable.^- 

At whatever stage in the design process it may occur, 
it seems that the designer is always faced with making 
voluntary decisions, and that the configurations which 
he arrives at must be the result of intentions, and not 
merely the result of a deterministic process. 

Emilio Ambasz suggests that since design is an act of syn¬ 

thesis , and not merely of aggregation, there is not a direct 

one-to-one correspondence between programmatic prescription 

and design. 

There is a belief among many of those involved in design 
methodology that, if all the possible performances ex¬ 
pected of a design could be explicitly stated, then, 
one and only one aesthetic form would result. Such be¬ 
lief in the program as direct determinant of form is no 
more than another extremism in a long gallery of designers 
in search of a ritual.3 

A prime example of the absolute necessity of having intentions 

in design to augment bio-technical determinism comes from 

the Scientific Tradition itself. Consider the aesthetically 

perfect line of Braun appliances designed in the 1960s by 

Hans Gugelot of the Hochschule fur Gestaltung at Ulm. Re¬ 

gardless of how rational and empirical the functional anal¬ 

ysis to the design problem might have been, the object it¬ 

self, and especially its container, always resulted in an 

XIbid. 

2Ibid. 
3 
Ambasz, p. 61. 
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A prime example of the absolute necessity of having intentions to 
augment pragmatism in design comes from the Scientific Tradition itself. 
Consider the aesthetically perfect line of Braun appliances designed in 
the 1960s by Hans Gugelot of the Hochschule fur Gestaltung at Ulm. 
Regardless of how rational and empirical the functional analysis to the 
design problem might have been, the object always resulted in an 
extremely simple form, usually rectangular and often grey. 
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extremely simple form, usually rectangular, and often grey. 

Vordemberge-Gildewart, another member of the Ulm staff (who was 

also a member of the original de Stijl group), also limited 

his work to a few basic pictorial media: exactly defined 

forms of Euclidian geometry, clear colors, and uniform tex¬ 

tures. Visually, every Ulm product displayed those same 

characteristics, from the first complex grid exercises 

given to beginning students, to the products from typo¬ 

graphy to architecture which the staff produced.'*' 

Ironic, perhaps, that the school whose name is associ¬ 
ated most particularly with rational methodology could 
produce the most canonically perfect objects in the 
entire history of design.^ 

The Role of Scientific Methods in Design 

Consequently, the value of scientific methods consists 

of limiting the potential number of solutions rather than 

strictly determining a single correct answer or deriving a 

formal solution. Rather than an application of brute force 

in solution determination, the true power of scientific de¬ 

sign methods lies in providing release from functional 

consideration : 

Design can be usefully interpreted as a variety-reducing 
process. The argument is this: in practice, architect- 
ural and planning design situations are so variable and 
idiosyncratic that they cannot be understood in a defin- 
itive sense.3 (italics mine.) 

■^Broadbent, Design in Architecture, pp. 252-253; Alison 
Smithson, "Concealment and Display: Meditations on Braun," 
Architectural Design, Vol. 36, July, 1966, pp. 362-363. 

2 
Broadbent, Design in Architecture, p. 252. 

3 
Gordon Best, "Method and Intention in Architectural 

Design," in Design Methods, p. 147. 
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Determinism . . , is academic rather than scientific, 
it nonetheless stresses the release that follows from 
functional considerations, rather than their power of 
determining the solution.1 (Italics mine.) 

A Design Program does not determine a design's aesthetic 
form, but it restricts the possible number of forms by 
stipulating the level of operational performance that 
the design's form is to satisfy.2 (italics mine.) 

Once the values and limitations of scientific design methods 

have been defined, a holistic perception of architecture 

emerges. Science and art can again be seen as complementary 

manifestations of the same creative drive. Scientific de¬ 

sign methods, for all their bias and value-centric nature, 

can be seen to be so much like artistic intentions. They 

can be applied to help formulate problems and to define the 

potential solutions. An understanding of design reveals that 

it requires intention along with scientific concerns—at one 

level, scientific perception becomes but one of the intentions 

imposed by a designer to determine a solution. 

The Concept of "Criticality'' in Architecture 

The role of intentions in design reveals that the nat¬ 

ure of architecture demonstrates a low degree of "critical¬ 

ity" in environmental and functional determination. Most 

of the design decisions made by the architect are not critical 

in the same sense that placement of the appendages to an 

^Colquhoun, p. 73. 

2 
Ambasz, p. 61. 
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airplane are critical, as mentioned earlier. By their na¬ 

ture, the variables with which the architect deals have much 

wider degree of specificity—or a lower "criticality"—and, 

therefore, intentions must play a greater role in determin¬ 

ing a solution."^ 

It may be argued that, in spite of the fact that there 

is an area of free choice beyond that of operation, such 

freedom lies in the details where, for instance, personal 

"taste" ought, legitimately, to reside. While this may be 

true of such technically complex objects as airplanes or 

bridges, where the topological relationships are largely 

determined by the application of physical laws, it does 

not apply to architecture. On the contrary, due to the 

comparatively simple physical environmental pressures that 

operate on buildings, the topological relationships are 

seldom rigorously determined. In the architectural envir¬ 

onment, it is in the details of plan or equipment that nat- 

2 
ural laws become stringent, not in the general arrangement. 

Similarly, it could also be argued that the role of 

intentions in the determination of form is less significant 

in minimal architecture, such as in low-cost housing and in 

developing countries, where the urgent physical needs must 

be satisfied. Rapoport, however, has shown that this is 

^Rapoport, p. 142; Norberg-Schulz, p. 176; Colquhoun, 
p. 72. 

2Ibid. 
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not the case. Climatically and economically successful 

low-income projects may not be accepted by their intended 

occupants if the image is not to their liking—in fact/ 

they may prefer housing of very low functional efficiency 

that has a middle-class image over a functional counter¬ 

part without such symbology.^ In primitive and pre¬ 

industrial cultures, this emphasis on intention over 

functional determinism is more extreme. In the Barriadas 

of Peru, for example, the installation of an elaborate and 

expensive front door (the symbol of home) may precede the 

installation of a roof by several years, even though the 

2 
house is inhabited and the climate is severe. 

Confusion : Intention or Functional Constraint ? 

It is perhaps due to this low degree of "critical¬ 

ity" in architecture that confusion has surrounded the 

determination of form. 

Yet the difficulty of coping with this vast choice, 
which is more psychological than methodological, be¬ 
cause of the rather low criticality of architecture, 
leads to a fear of uncertainty and ambiguity.^ 

Sanoff, Porter, and Rapoport, Low Cost Housing 
Demonstration (Berkeley: University of California, 1965; 
Sanoff and Rapoport, Evaluation of Three Case Study Dwel¬ 
lings (Berkeley: University of California, 1966); both cited 
by Rapoport, p. 143. 

2 
William Mangin, "Urbanization Case History in Peru," 

Architectural Design, August 1963, p. 369, cited by Rapoport, 
p. 143. 

3Ibid. 
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In the past, intentions were embodied in cultural tradi¬ 

tions and were understood to be among the designer’s con¬ 

straints, along with functional and environmental factors. 

As has been shown, the Industrial Revolution brought revol¬ 

utionary problems which caused designers to reject tradi¬ 

tional solutions in search of new ones. Yet, over time, 

the environmental factors have tended to constrain design 

less and less, while programmatic types have again become 

more and more traditional. Consequently, there is more 

choice, i.e., less criticality, and more room for inten¬ 

tions in architectural design than there was in the past.^ 

Part of the confusion in contemporary architecture 

has resulted because architects believe in bio-technical 

determinism—they have failed to distinguish their inten¬ 

tions from the functional design constraints, and they 

have believed that one correct solution was bio-technically 

determinable. As Shadrach Woods describes the situation, 

It seems that a certain emphasis on problem-making, 
implying as it does that there is a solution, has 
led some of us to a dead-end . . . where ... we 
either produce a nondescript environment or we hide 
behind a veil of rationalist mystification, making 
diagrams instead of buildings.^ 

A holistic perception of architecture incorporates the re¬ 

alization that there is no one solution to an architectural 

problem: there may be several solutions or only several 

partial solutions. 

^Rapoport, p. 13 8. 

2 
Woods, p. 7. 
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AN OUTLINE OF 
ARCHITECTURAL INTENTIONS 

Thus far, it has been demonstrated that form cannot 

be derived merely from "functional" criteria (by scientific 

methods), but that design requires the imposition of a de¬ 

signer's intentions. Further it has been posited that, by 

nature, architecture has a rather low criticality in bio- 

technically constraining form, and that, consequently, the 

range of choice in intentions is great. The remainder of 

this chapter will be devoted to investigating an "outline" 

of these architectural intentions. This study is not in¬ 

tended to propagate particular ideals but rather to iden¬ 

tify the generic components of the "art" of architecture. 

Rather than imply any absolute values, this study (coupled 

with the preceding analysis of the Scientific Tradition) 

is intended to suggest a holistic perception of architecture. 

"Architecture, at all events, is something 'more' than 

a purely practical tool, and this 'more' is essential to 

human life."^ In this statement, Norberg-Schulz gives an 

inkling as to the nature of intentions: they are the "more" 

in architecture. Architecture is constrained by functional/ 

environmental factors, and comprised of intentions. Inten¬ 

tions deal with the interface between architecture and man. 

^Norberg-Schulz, p. 294. 
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They mediate the realization of abstract ideas into physi¬ 

cal form. Rapoport considers that whereas scientific 

methods deal largely with the handling and arrangement 

of information# artistic intentions address themselves 

to the meaning and content of information. In his words, 

"The information used and what you want to do with it may 

be more significant than the methods of arranging or hand¬ 

ling that information.'*^ Is there, then, a generic classi¬ 

fication or outline by which to understand the nature of 

architectural intentions and ébnsider their formation? 

Christian Norberg-Schulz has postulated such an "out¬ 

line" of architectures 

It is convenient to divide our environment into 
"physical," "social" and "cultural" objects. . . . 
Taken together these classes of objects make up 
a suitable system of dimensions for the purpose 
of studying human actions and products. A study 
of architecture must also be built upon this found¬ 
ation. 2 

And further he asks, 

What purpose has architecture as a human product? 
The functional-practical, the milieu-creating and 
the symbolizing aspects constitute three possible 
answers to the question.3 

Recognizing that while any such categorization of reality 

is abstract and arbitrary (as is the point in reconciling 

■^Rapoport, p. 137. 

2 
Norberg-Schulz, p. 56. 

3Ibid,, p. 22. 
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the science-art split), Norberg-Schulz's outline shall be 

adopted to facilitate discussion towards achieving a holis¬ 

tic perception of architecture. Already there is a depart¬ 

ure from the science-art dichotomy: scientific perception 

is absorbed into Norberg-Schulz's "physical" or "functional- 

practical" concerns and is understood to be but another in¬ 

tention in an architectural whole. Norberg-Schulz's other 

two categories, "social” ("symbolizing") and "cultural" 

("milieu-creating"), shall be respectively termed "aesthetic" 

and "normative" and shall comprise the other major inten¬ 

tions considered here. While aesthetic intentions largely 

conform to the traditional notion of artistic perception, 

normative intentions will be seen to comprise aspects of 

both scientific and artistic intentions. 

Aesthetic Intentions 

Aesthetic intentions, what Norberg-Schulz defines as 

"social" or "symbolizing" aspects of architecture, mediate 

the translation of ideas into physical form. They deal with 

the representation of abstract intentions in the physical 

three-dimensional reality of architecture. "Semiotically 

defined, aesthetics studies the ends and (formal) means of 

art." Because aesthetics deal with the way man, as a sensory- 

perceptive human being, experiences the physical reality of 

architecture, they at once deny the purely scientific per¬ 

ception of architecture and resolve the art-science split: 
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"The theory of objects and symbol systems also makes the 

traditional distinction between ’matter' and 'spirit' ob¬ 

solete."^ All objects are seen to have aesthetic qualities 

and, thus, a form cannot operate solely on a functional 

level. Aesthetics recognize that man, because of his 

worldly nature, relates to his physical environment in 

certain ways. Aesthetics take into account that man makes 

associations based on past experience—that objects have 

meaning, but only with respect to previous experience. 

Again, for convenience, aesthetic intentions can be con¬ 

sidered in terms of experiential concerns and style. 

Experiential Aesthetics 

Experiential aesthetics deal with man's emotional 

experience of the physical environment. These intentions 

influence form in an attempt to enhance man's interface 

with his surroundings. Moreover, these intentions influ¬ 

ence design in accommodation of man's sensory perception: 

sight (light/shade, proportion, color, texture), sound 

(acoustics, noise, music), smell (odors, fragrance), and 

touch (materials, temperature, humidity). Like the 

.Scientific Tradition' this perception of architecture has 

been the foundation for numerous architectural theories. 

Steen Rasmussen has emphasized the experiential realm in 

^Ibid., pp. 67, 82. 
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his theoretical work. The chapter headings of his book, 

appropriately entitled, Experiencing Architecture, include: 

"Contrasting Effects of Solids and Cavities,” "Architecture 

Experienced as Color Planes," "Scale and Proportion," 

"Rhythm in Architecture," "Textural Effects," "Daylight in 

Architecture," and "Hearing Architecture."'*' In a similar 

manner, Kevin Lynch has perceived the urban environment in 

experiential terms: 

Structuring and identifying the environment is a 
vital ability. . . . Many kinds of cues are used: 
the visual sensations of color, shape, motion, or 
polarization of light, as well as other senses such 
as smell, sound, touch, kinesthesia, sense of gravity, 
and perhaps of electric or magnetic fields.2 

Beyond academia, practicing architects have imple¬ 

mented experiential intentions in design. Allan Greenberg 

has observed that Sir Edwin Lutyens (1869-1944) informed 

much of his architecture with experiential aesthetics. A sur¬ 

vey of his work indicates that form was derived predomin¬ 

antly around a concern for spacial sequences, of which the 

following qualities were particularly studied: 

1. Sequential, motivai, and vestigial variations 
of geometric form or shape; 

2. Gradual to dramatic changes in the volumetric 
quality of space; 

^Steen Eiler Rasmussen, Experiencing Architecture 
(Cambridge, Massachusetts: The MIT Press, 1959). 

2 
Kevin Lynch, The Image of the City (Cambridge, 

Massachusetts: The MIT Press, 1960), pp. 1-3. 
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55 Kevin Lynch, The Image of the City (I960) 

Kevin Lynch has demonstrated the design potential in capitalizing on 
man’s propensity to perceive the urban environment in terms of 
experiential aesthetics. 
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3. Variations in light intensity; and 

4. Compelling movement used to articulate transitional 
spaces. J- 

Similarly, Frank Lloyd Wright informed his theory of design 

with experiential intentions: 

Movement through a sequence of spaces is the basis 
both of Wright's and Lutyen's planning. But Wright's 
space is continuous and flowing, moving peripherally 
about the core. No door is permitted to interrupt the 
flow from the entrance to the dining and bedrooms. Con¬ 
tinuity of space is enhanced by continuity of surface. 
Wood trim is applied to all vertical and horizontal 
surfaces, furniture and fittings and the continuity of 
the linear patterns and motifs compel "the ceilings and 
floors and enclosing screens to flow into each other as 
one large enclosure of space with minor subdivisions 
only." The unity is based on motifs that Change scale— 
from the minor scale of leaded windows and furniture, 
to walls and ceilings, to the adjacent space and by the 
constant assertion of a continuity beyond the field of 
vision to the major scale of house. . . .- 

Greenberg also shows how Wright, like Lutyens, used (a) var¬ 

iations of geometric shape, (b) changes in volumetric qual¬ 

ity, (c) light intensity, and (d) axial complexities to qual- 
3 

ify his experiential theory of architecture. 

More recently, Charles Moore emphasizes the importance 

of environmental experience in architecture which, he says, 

was lost during the reign of "Functionalism" in the Modern 

Movement : 

^Allan Greenberg, "Lutyen's Architecture Restudied," 
Perspecta, 12, p. 146. 

2 
Edgar Kaufman and Ben Raeburn, Frank Lloyd Wright, 

Writings and Buildings (New York, 1960), p. 43, quoted m 
Greenberg, p. 145. 

■^Greenberg, p. 145-161. 
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Sir Edwin Lutyens, Papillion Hall 
1903) 

(Leicestershire, 56 

Sir Edwin Lutyens, fountain in the grotto of 
the North Fort (New Delhi) 

Sir Edwin Lutyens and Frank Lloyd Wright are examples of architects who 
have used experiential intentions to inform their architectural design. 
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What seems to be missing is the way we feel about 
buildings—how light animates them and the breezes 
flow through them, and how they engage our bodies and 
give us a sense of where we are and cause our spirits 
to soar, as perhaps the spaces themselves soar.l 

Stylistic Aesthetics 

While experiential aesthetics accommodate man's emo¬ 

tional perception of architecture, stylistic intentions 

may be said to address the intellectual experience of arch¬ 

itecture. Style mediates the man/environment interface by 

containing a system of communication that passes between 

artifact and observer. Due to this relationship, style, 

like experiential aesthetics, deals with the realities of 

the physical man in a material world—it accommodates the 

translation of abstract ideas into physical form. The con¬ 

temporary perception of stylistic intentions has been rather 

confused due to the persistence of the tenants of bio-technical 

determinism which have held that style is a natural byproduct 

of functional disposition, rather than a potentially distinct 

2 
order of architectural expression. The "arbitrary” nature 

^Moore, p. 255. 

2 . ..... Charles Jencks recounts this propensity in his critic¬ 
ism of Nikolaus Pevsner's Pioneers of Modern Design: 

"Like so many of his generation, Pevsner believes that 
there is a deterministic relation between certain con¬ 
tent and form, or 'those aspects' which he mentions and 
'the style' - instead of adopting the more flexible no¬ 
tion that the relationship between style and content is 
'unmotivated.' Furthermore, Pevsner's statement is a 
frank avowal of his own selective values." 

Jencks, Modern Movements in Architecture^. 12. 
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of style will therefore be emphasized in this presentation 

of the generic components of architectural intentions. 

historical versus contemporary style 

While dating from antiquity, style in its contemporary 

expression is generally seen to arise out of the eighteenth 

and early nineteenth centuries.^" Prior to this time, styl¬ 

istic development occurred gradually, according to habit, 

. . 2 convention and tradition. Style was considered to be a 

feature of composition belonging to form and expression, 

rather than the substance of thought or an idea expressed— 

it merely required the "doing" in harmony with what was al- 
3 

ready done. However, the social upheaval that, gave rise 

to modern "Functionalism" also influenced the role of style 

in architecture. It was at this time that advertisement, 

the commercial poster, the showcase, and the shopping mall 

all emerged. Further, the designatory role of labeling was 

required to ensure that effective functioning of the devel¬ 

oping consumer society. Influenced by the mobilization of 

fashion and the applied arts by commercial enterprise, arch- 
4 

itecture adopted a similar designatory logic. Thus, in op¬ 

position to the concurrent development of "Functionalism," 

^Porphyrios, p. 128. 

2 
Norberg-Schutz, p. 159. 

3 
Collins, p. 62. 

4 
Porphynos, p. 128. 
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style became understood to be a communication system that 

was independent of the functional content of architecture. 

the arbitrary nature of style 

From these origins, the "arbitrary" nature of style 

has evolved. Style is arbitrary in that it is independent 

of inherent meaning—meaning accrued to an object is a 

"learned" and not an inherent quality. 

It follows that the representational systems which 
are developed are, in a real sense, independent of 
the quantifiable facts of the environment. ... We 
must therefore look upon the aesthetic and iconic 
qualities of artifacts as being due, not so much to 
an inherent property, but to a sort of availability 
or redundancy in them in relation to human feeling. 

Architectural theorists have drawn analogies from linguist¬ 

ics in support of this belief. De Saussure in 1916 pointed 

out the initially arbitrary or unmotivated relation between 

2 
sound and sense in language and Lévi-Strauss noted the "any 

. 3 thing but arbitrary" connection thereafter. Gromback il¬ 

lustrated this relationship between artifact and meaning in 

his example of a red light that at once could conjure up 

connotations of Christmas, a police car, a danger signal, a 

Catholic cardinal, or a house of ill-repute, depending on the 

^Colquhoun, p. 72. 

2 
Michael Lane, Structuralism, A Reader (London: Jona¬ 

than Cape, 1970), cited by Jencks, p. 381. 

^Roland Barthes, "Elements de sémiologie," Communica¬ 
tions, No. 4, Editions de Sevil, Paris, 1964, cited by Baird, 
"'La Dimension Amoureuse,"' p. 26. 
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perceiver's expectations.^- More recently, in the architect¬ 

ural context, Broadbent offers this example: 

People describe any new building in terms of those they 
know, and this is true also of individual building ele¬ 
ments. When buildings first were covered in pre-cast 
concrete grills, they were likened to "cheese graters," 
"beehives," and even to "chain link fences." Since then, 
such grills have been used most often on parking garages, 
so any building which has such a grill now looks like a 
parking garage.2 

style and communication 
Style may be regarded as a communication system. It 

"carries" meaning and is free to operate and be influenced 

by factors other than function. As a system of communica¬ 

tion, style is dependent on what has occurred before it. 

"A full break with the style is impossible because this 
3 

would deprive the work of any informational value." And, 

because style is a communication system, it implies a 

probability-structure of its symbols: 

Any sign is related to the others within the system by 
varying degrees of probability. If only the most pro¬ 
bable combinations appear, the work lacks originality 
and corresponds to the norm we usually call "the style." 
Less probably combinations define the originality of 
the work relative to the style.4 

Within this system of expectancy, communication becomes a 

function of surprise. For a "message" to register it must 

^Baird, "Expression: an Argument," p. 323. 
2 
Broadbent, "Post-Modern Architecture," p. 264. 

^Norberg-Schulz, quoted in Baird, "Expression: an 
Argument," p. 323. 

4 
Norberg-Schulz, p. 70. 
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be somewhat surprising, yet not utterly unexpected. In 

this sense, "background noise" slips below the threshold of 

awareness and cliches fail to carry enough informational 

value. If a "message" is too unpredictable, the result is 

the same.^ Yet even cliches juxtaposed in a new context 

gain fresh informational value: "Familiar things seen in 

an unfamiliar context become perceptually new as well as 

old."2 

Architects who have understood the relationship be¬ 

tween expectancy and communication have been able to inten¬ 

tionally enhance their architecture. It was thus that Sir 

Edwin Lutyens' work became rich with meaning through the use 

3 4 of paradox. Summerson and Greenberg have shown that by 

the seemingly arbitrary bringing together of contradictory 

ideas, both conceptually and in the details, he has heightened 

and experience of his architecture. 

In Lutyen's houses the cross axis, the focal point of 
an H or square plan, is occupied, by a solid and func¬ 
tional mass. The paradox is further developed, for the 
central mass could disappear on the next floor, and is 
seldom expressed on the exterior, except by the chimney 
of a fireplace. By virtue of its location at the cross¬ 
ing, movement and axes are pushed apart, and a meaning¬ 
ful relationship between interior and exterior is made 
difficult, as no room or group of rooms can extend 

^Baird, "'La Dimension Amoureuse,'" pp. 25, 27; Norberg- 
Schulz, pp. 60, 156; Cherry, p. 160. 

2 
Venturi, p. 50. 

2John Summerson, The Lutyens Memorial Volumes, Reviewed 
by RIBA Journal, August, 1951, cited by Greenberg p. 134. 

4 
Greenberg. 
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Through the plan. The result is an asymmetrical cir¬ 
culation pattern within a symmetrical form, and intri¬ 
cate and circuitous movements in a plan whose elements 
are symmetrically disposed and axially related.^ 

In the same way, Le Corbusier used irony to heighten the 

meaning of his architecture. Corbusier was never just a part 

of the International Style. He used the probability expectancy 

of the style and of the general problem to set off his own 

solution, "for to him the obvious solution of a problem, 

however charming, cannot possibly be the right solution." 

In so doing, Corbusier established an anticipated "style" 

which, however, never lost its meaning, for, as Summarson 

says, "the unexpected always, unfailingly happens." What 

appears absurd in Le Corbusier's solutions generates a 

meaning which is ultimately more profoundly true than what 

2 
appears to make sense. 

One can, perhaps, illustrate his topsy-turvydom by 
imagining a conversational encounter with the man 
[Le Corbusier]. In the course of it, we observe, 
naively enough, that "the house stands in the garden," 
to which Le Corbusier replies, "no, the garden stands 
in the house," proving his assertion by an executed 
design in which this is, in fact, the case. We sug¬ 
gest that "a building is, in principle, four walls 
with windows for light and air" and he replies that 
"on the contrary, a .building may just as well be four 
windows, with walls for privacy and shade." We put to 
him as axiomatic that a park is a space for recreation 
in a town and he replies, "not at all; in the future 
the park will not be in the town but the town in the 
park. Work, after all, is an incident of life; life 
is not an incident in work."3 

1Ibid., p. 134. 

2 
Summerson, "The Mischievious Analogy," pp. 189-190. 

3Ibid., pp. 190-191. 



113 

Venturi and Rauch, Vanna House I1962) 61 

Venturi and Rauch, "A House is More than a Howe" (1976) 

Style is a communication system. Architects who have understood the 
relationship between expectancy and communication have been able to 
intentionally enhance their architecture. Le Corbusier, for example, 
used the probability expectancy of the style and of the general problem 
to set off his own solution at the Unite'd' Habitation. More recently, 
Post-Modernism has exploited this relationship as Charles Moore and 
Robert Venturi have demonstrated. 
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In Le Corbusier's Unite de1Habitation/ the columns taper 

downward instead of up, the landscape and garden are on the 

roof instead of the ground, the streets are in the air and 

internal instead of being external and at ground level, and 

the shopping center is on the seventh floor instead of being 

connected with the commercial life of Marseilles. And it 

was Le Corbusier who achieved startling new meaning by jux¬ 

taposing commonplace elements, such as the Thonet chair, the 

officer's chair, cast iron radiators, and other industrial 

objects in the context of his paradoxical architecture.^" 

By understanding the true relationship between aesthetics 

and architecture, Corbusier was able to mediate between all 

the elements of architecture to achieve a comprehensive 

whole. 

stereotypes : a fragmented understanding of style 
The richness of Lutyens' architecture and the convic¬ 

tion and vitality of Le Corbusier's, which are brought about 

by the element of surprise in their problem solutions and 

stylistic resolution, will serve to contrast stereotype arch¬ 

itecture. By deriving solutions in such a way that the "shock 

value" is below the threshold of awareness, confusion is bred 

into architecture through a process of "stereotypy," which 

is often the result of a lack of or misunderstanding of form. 

^"Jencks, Modern Movements in Architecture, pp. 15-16. 
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Emilio Ambasz has outlined this tendency of original works 

to become banal, misused cliches in a four-step process: 

archetype, prototype, type, and stereotype.'*' According to 

Ambasz, archetypes embody "aspirations stated in terms of 

explicit models." They contain any general intention a de¬ 

signer brings to bear on the problem, for example, the 

"aspiration for Order." The archetype may acquire formal 

characteristics, and so become a prototype. The intentions 

imbedded in an archetype are always the same, although they 

may be expressed in different forms (prototypes) depending 

on the culture and designer enacting them. There is ever 

only one prototype which may then be duplicated as the type. 

The type is the prototype, reused, as a convincing solution. 

It is completely understood by its users who may slightly 

modify the original prototype to satisfy localized conditions* 

However, as the conditions of cultures are prone to flux, 

the cultural references that established the type's context 

begin to lose their meaning. Consequently the type is no 

longer understood in the altered context; that is, it slips 

2 
below the threshold of awareness and becomes a stereotype. 

^Ambasz, pp. 67-69. 

2 
Nikolaus Pevsner, "Modern Architecture and the Histor¬ 

ian or the Return of Historicism," The Journal of the Royal 
Institute of British Architects, April, 1961, Vol. 68, No. 6, 
pp. 230-237; Norberg-Schulz, pp. 158-159; Renato Poggioli, 
The Theory of the Avantgarde (Cambridge, Massachusetts: 
Belknap Press of Harvard University Press, 1968), p. 80. 
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Julius Posener has offered the development of the Doric 

style as an example of "stereotypy." The Doric prototype and 

type were developed in a timber architecture where the feat- 

tures of the style were used and understood: the echinus 

capital, the smooth architrave, the triglyphs, metopes, 

mutules and guttae. Sometime in the late seventh century, 

B.C., the decision was taken to translate this structure 

into stone, and the stereotype was advanced. The stone 

version obediently fills the shapes of the ancestoral wood 

"type." The triglyphs no longer have beams behind them, the 

mutules are no longer fixed to rafters, and even those awk¬ 

ward fixing pegs, the guttae, whose form is not easily exec¬ 

uted in stone, are present in the new stereotype. Posener 

makes reference to writings of the period which refer to 

metopes as "windows," and triglyphs as "miniature columns 

echoing the grand portico below," which underlines the mis¬ 

understanding inherent in the stereotype.^" 

The form was given, the canon, once established, was 
accepted for good; Roman masons, Renaissance archi¬ 
tects fashioned triglyphs, mutules and guttae, be¬ 
cause such was the Doric canon. . . . Once the style 
was firmly established, the meaning of its forms had ^ 
become unimportant. They have assumed a new meaning. 

The beholder could no longer reconstruct the temple from the 

stone elements of the Doric style and thus, the compound of 

^"Julius Posener, "Style in Architecture," Architect's 
Year book 8, ed. Trevor Dannatt, (London: Elek Books Limited, 
1957), pp. 8-10. 

2 
Ibid., p. 10. 
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CtA Type: Kallmann, Mckinnell and Knowles, Boston 
U x City Hall (1961) 

Confusion is bred into architecture through a process of "stereotypy 
which is often the result of a lack of or misunderstanding of form. 
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contradicting elements in the stereotype became blended into 

one consistent image. 

Normative Intentions 

Finally, a generic outline of architectural form deter¬ 

minants will include normative intentions. Normative inten¬ 

tions might best be introduced with respect to the scienti¬ 

fic perception of architecture which rejected them. By 

giving emphasis to the demands of function, the Scientific 

Tradition by and large severed all ties with the past. In 

so doing, it discarded the benefits of past experience which 

normative intentions seek to embody. As Colguhoun says: 

By insisting on the use of analytical and inductive 
methods of design, functionalism leaves a vacuum in 
the form-making process. This it fills with its own 
reductionist aesthetic—the aesthetic that claims that 
"intuition," with no historical dimension, can arrive 
spontaneously at forms which are the equivalent of 
fundamental operations.^ 

2 
As has been shown, this "onomatopoeic" relationship between 

form and meaning is untenable: architecture is inescapably 

tied to stylistic aesthetics. In as much as any symbol sys¬ 

tem is dependent on past associations, architecture is ir¬ 

revocably tied to history. Yet beyond this connection, there 

are reasons to believe that contemporary architecture can 

benefit from even a closer relationship to tradition. 

^Colquhoun, p. 74. 

2 Ibid., pp. 73-74; Onomatopoeia specifies the formulation 
of design in imitation of natural determinants. 
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In his outline of architecture, Norberg-Schulz states 

that architecture is a "cultural object." As such, architect¬ 

ure inherits and refines; concepts, habits, skills, and art 

from past solutions. As a cultural object, it links past 

with present in developing generic attitudes to problem 

solving.^ Colin Cherry, too, maintains the relevance of 

past work to contemporary form: 

The concept of form is one of those rare bridges be¬ 
tween science and art. . . . Creation has form inas¬ 
much as it represents a continuity of . . . past ex¬ 
perience. . . . The more we comprehend the past, the 
better we apprehend today.2 

The embodiment of past experience in normative models 

assumes a generic attitude toward problem solving. Generic 

solutions can be tested, evaluated, and refined on many 

levels of performance, and subsequently reapplied to similar 

problem contexts. In contrast to the Scientific Tradition's 

proclivity to begin anew with every problem situation, a 

normative approach suggests the reapplication of generic 

solutions. Normative intentions postulate the derivation 

of specific solutions from a "prototype of order." Such 

prototypes are informed by general criteria (e.g., environ¬ 

mental conditions, generic functional disposition, or social 

configuration), a number of which may be synthesized by the 

prototype into a cogent and concise normative solution. Thus, 

^Norberg-Schulz, pp. 79-80, 122. 

2 
Cherry, p. 71. 
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while experiential intentions are the product of feeling 

and stylistic intentions of thinking, normative intentions 

are the result of doing. Normative solutions tend to 

rectify the science-art split in that they can embody 

artistic intentions and a generic functional model in a 

synthesized solution that is more than the sum of its 

parts.^ Moreover, "great” or "timeless" architecture can 

be understood to encompass such a normative process: Not 

only does it offer a solution to the problem at hand, but 

it establishes an attitude toward architecture in a general 

sense. "Architecture appears as the image of two worlds: 

personal and universal." (Italics mine.) Beyond "great" 

architecture, "genius" may be said to further concretize 

. 2 
the normative attitude into a generic form. 

Stuart Cohen has suggested a categorization of norm¬ 

ative intentions that shall be adopted here: 

Design strategies would be largely those of infilling, 
completion, and occasionally subtraction or replacement 
as seen appropriate to a particular site. . . . Two 
modes for accomplishing this were suggested. They 
dealt with either local or previously identified urban 
forms. These were the strategies of response and the 
deformation of ideal types.3 

Normative models which deal with the "deformation of ideal 

types," here called "internal" models, inform design by 

1Ibid. 

2 
Interview with Peter Papademetriou, 23 March 1978; 

Tschumi, p. 59. 
3 
Cohen, p. 4. 
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adopting and modifying ideal models to the specific require¬ 

ments of the problem at hand. "Strategies of response," or 

"external" models, influence design by adjusting the speci¬ 

fic solution to the general form of the context. 

"Internal" Normative Intentions 

"Internal" typologies^ inform the design process "from 

inside-out." They present an ideal prototype which is de¬ 

formed to satisfy localized constraints. Such normative 

models are themselves defined by any number of criteria, in 

any combination, that may come to bear on the problem: 

sociological, environmental, economic, structural, emotional, 

historical, or others. A particular typology may address 

one or several such criteria but these will be generic, that 

is, applicable to more than one problem. A normative solu¬ 

tion synthesizes one or more of these intentions into an 

abstract (diagrammatic) or concrete (physical or formal) 

model (or form). Thus, there exists a taxonomy of form in¬ 

dependent of the programmatic requirements of a problem. 

Within this classification, potential parts may then be 

2 
evaluated by the problem context and adopted as appropriate. 

A few examples will serve to illustrate the nature of 

internal normative models. 

^"Normative models may also be called "typologies." 
See "Stereotypes: A Fragmented Understanding of Style" 
for a discussion of type and prototype. 

2 
Interview with Papademetrxou, 23 March 1978. 
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abstract models 

Normative intentions which inspire complete (building 

scale) architectural solutions are often abstract in nature 

due to the number and complexity of criteria influencing 

the solution. The experiential intentions of Lutyens and 

Wright, which were mentioned earlier, can be identified as 

abstract internal normative models. In each case, a number 

of factors influencing a desired experiential intention 

were synthesized into an abstract normative form that was 

consistently reapplied to the residential context but with 

varying programmatic requirements. Lutyen's model incor¬ 

porated the following characteristics: 

1. There is an almost symmetrical disposition of 
rooms with a square or a symmetrical H plan; 

2. The crossing of the main axes is occupied by a 
solid mass; and 

3. Superimposed on this plan and symmetrical sys¬ 
tem of axes is an independent and circumambulatory 
circulation pattern. 

These characteristics reappear in a majority of his resident¬ 

ial work, as illustrated in Heathcote (1906), the Salutation 

(1911), Papillon Hall (1903), Nashdom (1905), and Little 

Thakeham (1902). While each house is situated on a different 

site with various programmatic functions, spacial allocations, 

and functional dispositions, each was derived from the same 

normative model.^ Similarly, most of Wright's Prairie Houses 

^"Greenberg, p. 129. 
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Sir Edwin Landseer Lutyens, abstract internal 

normative model 
Heathcote (Ilkley, 1906) 

Little Thakeham (Sussex, 1902) 

Lutyens and Wright crystallized their experiential intentions into 
abstract internal normative models. In each case, a number of factors 
influencing a desired experiential intention were synthesized into an 
abstract normative form that was consistently reapplied to the 
residential context but with varying programmatic requirements. 
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Frank Lloyd Wright, abstract internal normative model Ward W. Willitts House (1901) 
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display common attributes: 

1. There is an almost symmetrical disposition of 
rooms within a cruciform plan; 

2. The crossing of the main axis is occupied by a 
solid mass (typically a fireplace); and 

3. Superimposed on this cross axial plan is a cir¬ 
culation system which is circumambulatory about the 
core. 

Greenberg has noted these characteristics in the Ward 

Willitts House (1907), Robie House (1909), and Winslow 

House (1893) and they can be seen in the majority of Wright's 

other residential work as well. Even in the Robie House, 

where the narrowness of the site would have "bio-technically" 

nullified the cross axis required by Wright's typology, it 

is nonetheless convincingly present in the "spirit” of the 

solution.^- In this case, the intention of the designer tri¬ 

umphed over what the Scientific Tradition would have told 

him was an impossibility. 

The normative models of Lutyens and Wright were largely 

informed by experiential intentions. The typology of the 

southern United States plantation home is an excellent example 

of a normative model apprised by environmental criteria. And, 

perhaps the best example of a functional "internal” typology 

is today's "fast-food" architecture. This typology has been 

advised by economic and functional criteria and fine-tuned 

^"Greenberg, pp. 145-146. 
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73 Le Corbusier/ four types of composition for detatched houses: Villa la Rocher 
maison a Garches, house at the Weissenhof, maison a Poissy (1929) 

Formal normative models suggest that form can exist without respect to 
function—that there Is not necessarily a direct correlation between 
the problem and form♦ J. N. L. Durand demonstrated the generic nature 
of form by dividing architecture Into a series of fundamental constructive 
elementsf which were assembled and evaluated by their economic coming- 
together. Le Corbusier investigated this notion in his taxonomic 
comparison of form as demonstrated in the maison La Roche, Maison a 
Garches, maison 'a Stuttgart, and the villa Savoye• 
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by constant reapplication so that the only remaining var¬ 

iable is style.'*’ 

formal models 
While internally derived normative models at the scale 

of whole architectural solutions are often abstract, there 

are formal examples. James Stirling's CIAM Village Housing 

(1955) is such an example. The formal typology consists of 

three parallel walls which are variably spaced. Within the 

widely spaced partitions living and sleeping functions are 

placed, while the narrower cavity accommodates circulation 

and service requirements. Stirling's model, however, is not 

limited to this one disposition. It could be adapted to most 

any site and adjusted to a wide range of economic constraints. 

It is capable of a variety of functional dispositions, and 

is even independent of function in that it could efficiently 

accommodate small commercial or mixed-uses, as well as 

residential functions, within its basic parti. The 

ideal model is deformed to satisfy specific contraints. 

Le Corbusier's Maisons Jaoul at Neuiily (1954) repre¬ 

sent another example of an internal normative model at the 

scale of a whole architectural solution. The Jaoul houses 

satisfy two different programs but are derived from one basic 

■*"Hugh Hardy, Lecture at Rice University Media Center, 
April 15, 1978, School of Architecture, Houston, Texas. 
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Le Corbusier demonstrated the autonomous relationship between form and 
program at the Maisons Jaoul at Neuiily. Within one basic model, two 
completely different programs have been satisfied. James Stirling has 
presented a formal internal normative model in his CIAM Village 
Housing scheme. 
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typology. Each plan has essentially the same disposition of 

circulation and service facilities. Around this core, the 

living spaces are fashioned in response to the individual 

programmatic requirements and variable environmental condi¬ 

tions, created by setting the houses at right angles to each 

other. Finally, the structural system, treatment of mater¬ 

ials, and mechanical systems are similar in both schemes. 

normative "dotai ] s " 
At the other end of the scale, "internal" normative 

intentions can also represent components of architectural 

solutions, or details. These typically are concretized 

into physical models that remain generic in application. 

Peter Papademetriou has identified such a normative model 

in the work of Adele and Antonio Santos. While numerous 

normative intentions can be traced through their work, a 

prime example of a formal normative model at a smaller- 

than-building scale is the "wandering roof line" that appears 

in the Stekhoven house, Shear house, Rowan Lane houses,^- 

and in a project with students at Rice University for a 

Houston Opera House (1977). This model is derived from 

environmental and experiential concerns and concretizes 

the following intentions into a single architectural form: 

^Papdemetriou, "Habitat," pp. 62-69. 
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77 Aldo van Eyck, Orphanage (Amsterdam, 1960) 

Details or components of architecture can also function in a normative 
role as exemplified by Le Corbusier's "window-seat-table-etc.Aldo 
van Eyck's "structural beam-clearstoryor Adele and Antonio Santos' 
"wandering roof line." 
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1. Solar radiation is seasonably controlled providing 
for "summer" and "winter" outdoor living spaces; 

2. A variety of natural lighting conditions are ach¬ 
ieved within the building as well as controlled views 
of sky and scenery; and 

3. A compositional counterpoint is established against 
more rigidly geometrical style of the rest of the 
architecture. 

Charles Jencks has pointed out another example of a 

formal typology in the window seat of Le Corbusier's Unite"*d1 

Habitation.^ Le Corbusier has concretized a number of func¬ 

tional, experiential, and stylistic criteria into a simple 

geometric form: 

Actually this L-shaped form is not so specifically a 
seat as it is also a table, a structural stabilizer, an 
outdoor storage container, a place for children to hide 
under, a part of the modular order which merges with 
several other visual contexts. From within the apartment 
it becomes part of the view over the trees and landscape, 
while from the side the L-shape merges with the other 
geometric elements in a white, rythmic drama sharpened 
by the strong sun.2 

This one element is but a part of a larger typology, the Unite-* 

itself, which was intended by Corbusier to be a normative 
3 

solution to the problem of suburban sprawl. 

multivalence 
This concretization of numerous criteria into a single 

physical form, the "genius" of the normative process, is 

^"Jencks, Modern Movements in Architecture, pp. 19-20. 

2 
Ibid., p. 20. 

3Ibid., p. 17. 
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perhaps the highest resolution of the science-art split, 

Jencks has termed this process, "multivalence," 

because of the exciting and deep way in which the 
meanings are interrelated or fused together into a 
powerful pattern. . . . To be more precise, multival¬ 
ence consists of four distinct qualities: imaginative 
creation, or the putting together of parts in a new 
way, the amount of parts so transformed, the linkage 
between the parts which is the cause of the creation 
and which allows the parts to modify each other.^ 

Other architectural theoreticians have also avered the value 

of this concretizing normative process. Emilio Ambasz says, 

The design we contemplate may now reveal . . . that dif¬ 
ferent groups of related, though distinct, "desired con¬ 
ditions" were satisfied by means of one single sub-form."2 

Commenting on the communicative system of multivalence, Luigi 

Morretti remarks, 

It is necessary and clearly appears that every element¬ 
ary assemblage of differences must be replaced by other 
assemblages, because if the first one remained static, 
beyond a certain level of memory its perceptions would 
weaken and the assemblage itself would subside into an 
undifferentiated and null element. Thus a continuous 
flux of assemblages is necessary for the knowledge of a 
complex form.3 

Finally, Norberg-Schulz holds that normative architecture, 

concretizes intermediary objects (coherence-systems of 
objects) in signs of a pronounced totality-character. 
Our attitude towards an intermediary object is simult¬ 
aneously multipolar, and cannot be represented by an 
"addition" of discrete symbol-systems.4 

The distinction between different formal levels takes 
into consideration the fact that the same formal structure 

1Ibid., p. 14. 

2 
Ambasz, p. 62. 

3 
Moretti, p. 22. 

4 
Norberg-Schulz, p. 63-64. 
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participates in several situations, and that its aspects 
change according to these. ... If the relations govern¬ 
ing the different levels are interrelated, we will talk 
about a continuous structure.! 

Further, Norberg-Schulz would seem to support our definition 

of "great" or "timeless" architecture as being a normative 

process concretized into a multivalent form (he calls it 

"relevant"). 

An architectural totality is determined by its relevant 
aspects. The first criterion for "architectural quality,' 
therefore, is the relevance of the different aspects. A 
work dominated by irrelevant aspects, has no inner coher¬ 
ence. . . . The demand for relevance means that the parts 
of the totality ought to be inter-dependent. ... We 
should therefore stress that an architectural structure 
not only consists in an addition of articulated main 
dimensions, but also in the co-ordination Of these 
dimensions.2 

Thus, it is perhaps in the recognition and accommodation of 

the concretizing power of physical form that the key to a 

holistic architecture lies. Vidler notes that geometry is 

architectural, not scientific or technical, and therefore, 

typology, by its very nature, deals with its own formal 
3 

condition. 

"Internal" models can be understood to be the synthesis 

of several normative intentions into one solution based on 

internal or problem-specific criteria. "Internal" models may 

span a range of scales of problem (whole solution to parts or 

details) and may vary in nature from abstract to concrete. 

^Ibid., p. 151. 

2Ibid., p. 181. 
3 
Anthony Vidler, "The Third Typology," Oppositions, 7, 

Winter, 1976, The MIT Press, p. 2. 



134 

The highest form of normative intentions are physical typo¬ 

logies which demonstrate a multivalent character. 

"External" Normative Intentions 

"External” typologies comprise the same qualities 

(scale, nature, etc.) as their internal counterparts but 

are informed by external or large-than-problem-specific 

criteria. (Again it should be emphasized that internal 

and external perceptions of typology are but extremes on 

a continuum of normative intentions.) Primarily, "exter¬ 

nal" typologies are associated with "urban morphology":^ 

Architecture derived from external normative models are 

defined-by and related-to the "structure" or "morphology” 

of the city. This normative concern with the recognition 

or replication of the defining aspects of a local physical 

environment has been revived in response to Modern archi¬ 

tecture's inadequacy to deal with the traditional city (as 

well as the suburban site) and is presently referred to as 

2 
"contextualism." Determinants of typological form which 

are derived from the urban context, or morphology, include: 

1. The relationship of "front" to "back” in response 
to urban servicing and communication systems; 

^Baird, interview. 
2 
Cohen also notes that contextualism has largely devel¬ 

oped out of the urban theories of Colin Rowe, who has worked 
with the graduate program at Cornell since 1963. The term 
"contextualism" was first applied to Cornell Urban design work 
by Cohen and Steven Hurtt in 1965. 
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2. The relationship of interior to exterior space 
on a given lot; 

3. The relationship of one building (type) to an 
adjacent one; 

4. The relationship of public to private hierarchy; 
and even 

5. Formal relationships, such as material and 
composition.1 

Due to its dependence on context, "external" typology 

is subject to the "principle of substitution"; an architect¬ 

ural type dervied from one morphology cannot be applied to a 

different context, and conversely, a building can be suppl¬ 

anted by a different building of the same typology without 

altering the urban morphology. Consequently, "external" 

typology is not as transferable as "internal" models may 

be—there is a degree of indigenousness. Baird cites the 

example of the influence of cornice lines on European 

morphology which is generally inoperable in the United States. 

Further, he notes the vestigial impact of eighteenth century 

lot division on typology and the subsequent destruction of 

this morphology by the clearing of entire blocks during the 

2 
twentieth century with the substitution of a new typology. 

With an emphasis on contextualism, "external" typo¬ 

logies. may often be independent of functional criteria. 

"External" typologies often specify the physical responses 

required to maintain the urban form without necessarily im¬ 

posing functional obligations; 

^Baird, interview; Baird, lecture at Rice University 
School of Architecture, April 5, 1978. 

2 
Baird, interview. 
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Urban formai typologies were to be treated as trans- 
cultural, that is to say, applicable without need for 
functionalist rationales. . . . Since an exemplar used 
was not a literal model for solving problems but an 
illustration of various modes of organizing and struc¬ 
turing urban form, one could compare plans at widely ^ 
differing scales and buildings of widely differing use. 

The principle conditions for the invention of object 
and environments do not necessarily have to include a 
unitary statement of fit between form and use. Here 
it is that the adoption of the city as the site for 
the identification of the architectural typology be¬ 
comes crucial. In the accumulated experience of the 
city ... a typology can be understood that defies a 
one-to-one reading of function, but which, at the same 
time, ensures a relation at another level to a contin¬ 
uing tradition of city life.2 

Thus external typologies inform architecture in terms of the 

form of the urban context, without necessarily making refer¬ 

ence to the functional content of the building. 

A notable example of contextualism in architecture is 

found at the Campidoglio in Rome. In 1538, Michelangelo was 

commissioned by Pope Paul III to remodel the square. In 

order to enhance the urban morphology of Rome and dealing with 

the ideal model of "square," Michelangelo proposed the cos¬ 

metic treatment of two existing buildings, the Palazzo dei 

Senatori and the Palazzo dei Conservatori, and squeezed a 

third architectural "facade," the Capitoline Museum, in the 

residual space remaining on the Capitoline Hill. In each 

case, the architectural solution is dictated primarily by a 

^Cohen, p. 3. 

^Vidler, "The Third Typology," p. 3. 
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response to the external model of the square. Corinthian 

details are even used to visually tie the three buildings 

into a unified experience, just as the arcades, while 

contributing to the individual buildings, serve to accel¬ 

erate the observer's perception of movement and perspective.^ 

Exemplifying another scale and nature of urban morph¬ 

ology, George Baird has observed the external typology that 

was operant during the design and construction of Toronto's 

typologically identical nineteenth-century vernacular row 

houses. As in many older cities, the external typology of 

the vernacular row house tends to specify relationships be¬ 

tween building and street, building and adjacent buildings, 

public to private hierarchies, and may even specify mater¬ 

ial or dimensional (e.g., cornice line) relationships. In 

a talk given at Rice University (April 5, 1978), Baird 

underlined the potentially d£sasterous result of disrupting 

this typology, as Modern Architecture^ urban "statements” 

have traditionally tended to do, and called for designers 

to be sensitive to the external typology in formulating con¬ 

temporary solutions. 

More contemporary examples of "external" normative 

models include Alvar Aalto's Pension Institute in Helsinki 

(1952), which is the terminus of a terraced park, or Gunnar 

Ipaul Zucker, Town and Square: From the Agora to the 
Village Green (New York: Columbia University Press, 1959) 
pp. 145-148. 

t 
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Asplund's project for the Royal Chancellery in Stockholm 

(1922), which reproduces on each side of the adjacent 

urban configuration while forming one end of an urban 

axis.^ Richard Meier's Twin Parks Northeast housing pro¬ 

ject for the Bronx (1973) is another example of the context¬ 

ual response of contemporary architecture. Meier's solu¬ 

tion is aimed at the completion and resolution of the phys¬ 

ical aspects of the existing urban condition, notably the 

street definition. The basic housing itself is derived 

from the "internal" model of the local linear housing 

blocks, and is- deformed in response to the "external" typo¬ 

logy of the urban context as well as to local architectural 

constraints. The visual appearance of Twin Parks Northeast 

is inspired by the familiar housing vernacular of the older 

2 
adjacent apartment houses. 

Thus, the normative approach to design can be seen 

to take many forms: abstract to formal, "whole" solutions 

to details, informing design from inside-out to outside-in. 

Normative models link past experience with today's solutions 

and give to architecture the spirit that enables it to 

outlive its own physical substance. 
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æ Richard Meier & Associates, Twin Parks Northeast 
(Bronx, New York, 1973) 

Robert Stern Associates, Subway Suburb, Project for the Venice Biennale (1976) 

"External" typologies inform solutions from "outside-in." Instead of 
stimulating form primarily from internal programmatic concerns, the 
solution is dictated by the contextural diagram in which it will exist. 



a 
Conclusion : 
Some Implications of 

Holistic Perception 
of Architecture 

This thesis has attempted to show that since the 

Renaissance, architecture has been conceptually polarized 

into two aspects that were thought to be mutually exclus¬ 

ive and antagonistic to each other, science and art. This 

conceptual split in thinking has profoundly influenced the 

way we perceive architecture and, consequently, the way we 

design. But if science and art are now understood to be 

but complimentary aspects of a single continuum of archi¬ 

tectural intentions, how might this change the scope and 

definition of architecture, the role of the architect, and 

the approach to design? If confusion and misunderstanding 

concerning the workings of architectural design were inbred 

into architecture through the science-art split, then per¬ 

haps its resolution (i.e., a holistic perception of archi¬ 

tecture) will offer some direction out of the confusion. 
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It is interesting to note that many of the revelations 

regarding the true nature of architecture which have been 

elucidated in this investigation tend to contradict principles 

of Modern and contemporary architecture which are widely 

accepted and proliferated today. 

"Form Follows Fancy" 

An attempt has been made to demonstrate that archi¬ 

tectural form cannot be dictated solely by functional 

criteria—there is always an influence of the designer's 

intentions in form determination. Form can no longer be 

understood to "follow function." To continue the aphor¬ 

ism, "freedom" appears to follow function and, in the end, 

form follows (the designer's) fancy. Consequently, design 

cannot be strictly programmed into a series of explicit 

operations. Problems cannot dictate their own solutions. 

The computer cannot design architecture unless, perhaps, 

it is programmed with a particular bias for imposing inten¬ 

tions (as are architects). 

Patrician Attitudes 

Once design is understood to be constrained by 

functional criteria and comprised of intentions, the 

architect will need to assume responsibility for the 

intentions he imposes on the solution (as well as on 

the users and his clients). Faced with such a tremendous 
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Solutions are formed by the intentions which are brought to bear upon 
them. As have architects in the past, computers in the future may be 
programmed with intentions. If the rules of any style were known, could 
not the computer learn the appropriate biases and assemble an architectural 
form? 
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responsibility, it may seem appropriate for the designer 

to limit the imposition of his own personal value system 

in favor of accomodating user and client preferances. It 

may now be desirable for users and clients to assume a 

more active role in design, whether this be prior to con¬ 

struction or within a previously constructed environment 

that encourages user participation. At any rate, a 

holistic perception of architecture requires that the 

designer's "fancy" be recognized, and thus being brought 

into the open, it can be evaluated and acted upon. 

Absolute Architecture ? 

In the past, architects have seemed to labor under a 

belief in some absolute nature of architecture. From the 

canons of classical design, to Rietveld, Wright, or Rudolph, 

designers have believed in an ideal or absolute architecture, 

be it aesthetic ideal or supreme methodology. A holistic 

approach to architecture removes this moral obsession with 

"being right." Architecture cannot escape bias. It is 

comprised of biases (in intentions) which in the long run 

tend to escape absolute moral evaluation. The application 

of holistic perception is simply an attempt to recognize 

biases so that it is clearly known where they lie. (The 

holistic perception even recognizes that it is, itself, a 

biased view.) By knowing itself, architecture is freed 

from thinking itself greater or more important than it is. 
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By knowing itself, it is better able to coordinate all of 

its various aspects to work together in harmony and balance. 

By seeing itself in historical perspective, it can recognize 

the baggage that was inherited from previous generations 

and thus understand why it acts as it does, and know from 

where its biases have come. It has been advanced that a 

total understanding of architecture will lead to the gen¬ 

eration of appropriate, workable and meaningful architecture. 

The Bole and Scope of Architecture 

If the architect must recognize and be responsible 

for the intentions which he imposes on design to derive form, 

perhaps the scope of architecture will be broadened. If the, 

architect wishes to inform his intentions by more substantial 

concerns than personal or "absolute" fancy, he will return 

to a continual search for the essence of the problem. He 

will recognize that the architect is not only the maker of 

specifications, drawings, buildings, spaces, and sequences 

of spaces, but that perhaps, in a larger sense, he is a 

maker of experience. A holistic perception of architecture 

recognizes that the realm of architecture is experi¬ 

ences and not buildings. This, too, returns the designer 

to the essence of architecture (people) and suggests that 

the architect be aware of the influence of analogue takeover. 

While broadening its scope in the design of experiences, a 

holistic architecture, in knowing itself, understands its 
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own constraints and limitations. It is careful to avoid 

confusion by borrowing techniques or ideas from other con¬ 

texts and applying them directly to architecture. 

Users and Appropriate Architecture 

Having proposed that form follows fancy, architecture 

will no longer appear to be a supremely rational discipline, 

as is often portrayed. The nature of architectural problems 

is such that physical solutions have a rather wide degree 

of specificity in satisfying functional constraints. Given 

the plurality of biases and the lack of absolute criteria 

for evaluation, it appears that there are a multiplicity of 

approaches to any given problem and that most decisions in 

design end up being personal ones. A holistic approach to 

architecture that accepts man as its essence may suggest 

that many of these personal decisions be turned over to 

the users of architecture. This may suggest that "tight- 

fit" is not such a desirable goal for design, or simply 

that users need a greater role in determining this fit. 

At the very least, the realm of personal intentions, which 

have now been distinguished from functional constraints, 

can now be discussed. 

The Malleability of Architectural Constraints 

The tremendous influence of bias in design and the 

low degree to which the concept of "criticality" applies 
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94 Gerrit Thomas Rietveld, Schroeder House (Utrecht, 
1925) John Shute, Doric Order (c. 1563) 93 

From the canons of classical design, to Rietveld, Wright, or Rudolph, 
designers have believed in an ideal or absolute architecture. A 
holistic approach to architecture removes this moral obsession with 
"being right." Architecture cannot escape bias. 
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The architect is a maker of experience. This returns the designer to 
the essence of architecture, man, and suggests that he comprehensively 
accommodate man in all his facets: physical, intellectual, emotional, 
and temporal (or by whatever catagorization one wishes to use). 
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in architecture, suggest that "hard" constraints be re¬ 

garded with suspicion. It would appear that practically 

nothing in architecture is so constrained as to be per¬ 

petually constant. If one changes the bias of one's ap¬ 

proach, the "constraints" are likely to change as well. 

Le Corbusier's proclivity for turning the obvious solu¬ 

tion "upside-down" (Chapter II, "Style and Communication") 

is a well known example. Great solutions seem to arise 

more from the simultaneous satisfaction of many needs into 

a harmonious blend, rather than from the complete satis¬ 

faction of individual hard constraints. This, too, casts 

a doubt on the ability of computers or methodological ap¬ 

proaches to synthesize information into convincing solutions. 

Architecture and Timelessness 

"Functionalism's" belief in bio-technical determinism 

proliferated the notion throughout Modern Architecture that, 

to be good, a solution was derived solely from its opera¬ 

tional criteria and thus that every solution should be dif¬ 

ferent because no two problems could ever be exactly the 

same. A holistic approach to architecture, however, sug¬ 

gests that this is only half the case. Great or timeless 

architecture is timeless simply because it offers insight 

to every generation: It captures the essence of the prob¬ 

lem and poses a generic solution which remains valid as 

long as that problem reappears. Thus, holistic architecture 
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"Functionalism’s" belief in bio-technical determinism proliferated the 
notion that a "good" solution is derived solely from its operational 
criteria and thus that every solution should be different because 
no two problems could ever be exactly the same. A holistic approach, 
however, considers creativity to embody the struggle to capture the 
sameness of the problem's essence in an attempt to discover timeless 
solutions. 



151 

can reject modern architecture's obsession with "being 

different." Creativity can now embody the struggle to 

capture the sameness of the problem's essence. The proto¬ 

type that arises, or the type that is borrowed and applied, 

may be fine-tuned to the peculiar forces at hand, but the 

normative model remains as the basis of the solution. 

Passing Fashion 

Finally, a holistic perception of architecture offers 

some discernment for evaluating architectural presents and 

pasts. In understanding the relationships between the var¬ 

ious aspects of architecture (e.g., styles, normative modèls, 

programmatic constraints, biases), one becomes more aware of» 

what is fad and what is timeless. It is easier to distinguish 

superficial concerns from the essence of architecture. 

Just as Le Corbusier wrote in 1923 of eyes which could 

not comprehend the context of their time,* so have we, 

in our time, developed a fragmented perception of arch¬ 

itecture. We have become unaware of the true workings 

of design, the true nature of architecture, and are 

generally ignorant of the inherited beliefs that comprise 

the principles of contemporary architecture. The ability 

to see and understand architecture comprehensively is the 

key to dissipating this confusion. 

*Le Corbusier, Vers Une Architecture (Paris: 
Editions Crès, 1923). 
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It is possible that, once set in motion, the pend¬ 

ulum that swings between science and art will never come 

to rest, but continually swing past the balance point 

where science and art coexist in harmony. The nature of 

reaction and counter-reaction in the history of architec¬ 

tural movements would seem to bear this out. Even today, 

the "post-Modern" movement would seem to be carrying 

momentum to an artistic perception of architecture, 

and without clearly emphasizing the influence of its bias 

and intention in design. Given this predicament in the 

practice of architecture, which may in fact be unavoid¬ 

able, it would seem essential that any architectural educa¬ 

tion be based upon a holistic perception of architecture. 

Only by tinderstanding the totality of architecture will 

confusion be removed and timeless architecture ensue. 
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