
In the spring of 1908, on a rolling patch of land on the outskirts of Dresden, workers

began constructing the first buildings of the new “Garden City” of Hellerau. The

inspirational force behind the enterprise was Karl Schmidt, an entrepreneur,

ecologist, and social reformer who, in 1898, had founded the German Workshops

for Handcrafted Art. The objective was to produce well-designed furniture for

Germany’s new middle class—pieces by such notable designers as Peter Behrens,

Joseph Maria Olbrich, August Endell, and Heinrich Vogeler. By 1906 the firm had

become so successful that Schmidt decided to bring the multi-workshop operation

under a single roof, a decision that he translated into a vision of a new town for his

workers. In this regard he was assisted by his brother-in-law Richard Riemerschmid,

who laid out the town and designed many of its buildings. Riemerschmid would

also be joined by the architects Hermann Muthesius and Heinrich Tessenow.

Two other forces were influential in setting the direction of Hellerau. The first

event was the founding of the German Werkbund in 1907. Schmidt, Riemerschmid,

and Tessenow were inaugural members of the organization, and Muthesius, who

was connected with the German Ministry of Trade, was especially active behind

the scenes. The goal of the Werkbund was to raise the quality of German design

through a coalition of more than 100 artists and industrialists, and it was initially

based in Hellerau. The town, in fact, can be seen as the first grand venture of the

coalition.

The second force behind Hellerau’s conception was the Werkbund’s first

executive director, Wolf Dohrn. He joined up with Schmidt in 1906 by contributing

a substantial sum toward the town’s founding budget, and four years later he

resigned his Werkbund directorship to focus on managing the project as well as

conceiving the cultural vision by which this social experiment would be successful.

Dohrn was a charismatic and ambitious young man, the son of a wealthy and

prominent marine biologist. He was an artistic connoisseur, an advocate for pro-

tecting Germany’s rural landscape and cultural traditions, and a political admirer

of Friedrich Naumann, whom he supported for a seat in the German Reichstag in

1907. Notably, in 1902, Dohrn completed his doctoral dissertation on the theme

of aesthetics under the famed psychologist of Einfühlungtheorie (empathy theory)

Theodor Lipps, and was therefore up-to-date with the most recent psycho-

physiological research.

In more than a few respects, Hellerau came to differ from most of its nineteenth-

century predecessors.1 The first phase of planning consisted of a questionnaire

distributed to future residents, which was intended to ascertain both their needs

and wishes. Second, Schmidt and Dohrn formed an independent commission to

oversee the quality of architectural production; this commission drafted novel
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housing standards, including natural light and ventilation guidelines, mass-

production techniques, gas, sewer, electric lines, and indoor laundries. Housing

was built on land independently controlled by a collective, and lease revenues were

to be funneled back into such town amenities as athletic fields, theaters, and

community centers. Consumer needs were met through local food and other

cooperatives. Individual gardens were encouraged for both food and pleasure,

vegetarian diets were promoted, and sanctuaries were set aside for birds and other

wildlife. Institutions were reformed along progressive lines, and schools, for

instance, were outfitted with novel pedagogies that accepted the individuality and

self-motivation of students—all within a curriculum that espoused manual as well

as intellectual training.

But the most important way in which Hellerau differed from other garden cities

lay in its cultural ambitions. Dohrn envisioned the new “German Olympus” as an

Edenic home of social good will, personal enhancement, and spiritual renewal. He

wanted not only a town that would promote the physical and mental health of its

residents but also one whose culture would be largely defined by the arts, and in

particular by musical training. And to this end, in 1910, he was successful in luring

the Swiss musicologist Émile Jaques-Dalcroze to Hellerau (Figure I.1). It was an

appointment that would indeed prove to be a radical experiment.
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Figure I.1 Émile Jaques-Dalcroze.

From M. E. Sadler (ed.), 

The Eurhythmics of Jaques-

Dalcroze. Boston: Small Maynard

and Company, 1913.
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A professor of harmony at the Geneva Conservatory, Dalcroze viewed music

not as an end in itself but rather as a means for individuals to expand their

happiness and creativity—that is, as a way to harmonize the body with the neural

activities of the brain and to bring about a “co-ordination between the mind which

conceives, the brain which orders, the nerve which transmits and the muscle which

executes.”2 In short, it was a holistic theory of embodiment, one in which the

creative mind aligns itself with our emotional and nervous systems and thereby—

over time—actually modifies or enhances its own working efficiency. The key to

this process was tapping into the body’s natural rhythm, “for the body,” as Dalcroze

also noted, “can become a marvellous instrument of beauty and harmony when it

vibrates in tune with artistic imagination and collaborates with creative thought.”3

This biological fascination led Dalcroze to develop an elaborate system of

“rhythmic gymnastics,” which he also called “eurhythmics.” For younger students,

the process began not with musical instruments but with rhythmic exercises—

starting with marching but expanding into carefully orchestrated forms of dancing.

Once one’s natural rhythm was better understood and mastered as an integral part

of the organism, he reasoned, students would then be able to learn their instruments

better and also apply these same principles to the other arts. This emphasis on the

body and its movements must also be placed within the context of the strictly

regulated mores of German society at the turn of the century. Moreover, in a way

mirroring the early suffrage movements, Dalcroze applied his method equally to

boys and girls, young men and women. The ultimate goal was nothing less than

the creation of a new and harmonious society through the careful education of the

individual.

Dalcroze was a phenomenon even before coming to Hellerau, as his institute

and its traveling shows across Europe were embraced by both the public and the

artistic avant-garde. After viewing a performance of Dalcroze’s students, the famed

choreographer Adolphe Appia insisted upon a collaboration with Dalcroze. Dohrn,

who first witnessed the troupe of musicians and dancers in Dresden in the winter

of 1909, was similarly overtaken with excitement. He pleaded with Dalcroze to

relocate his base of operations to Hellerau, a plea that would only be accepted with

Dohrn’s promise to build a new theater and institute to house the activities. This

building commission (after serious opposition from Riemerschmid) eventually fell

to Tessenow, who composed the classical design out of simple squares, rectangles,

and triangles (Figure I.2). The large Yin/Yang emblem in the tympanum (the

building’s only ornament) was viewed as a multicultural symbol of dance and

mental equilibrium.4 When the complex was fully operational in 1913 it housed

495 students from around the world, and its two-week musical festival attracted
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no fewer than 5,000 visitors. Overnight, Hellerau had seemingly become a rival to

Bayreuth in German cultural importance.

The details of the eurhythmic program are also interesting. Daily training began

with a morning regime of Swedish and ordinary gymnastics, followed by fifty-minute

sessions in solfège (ear training and harmony), rhythmic gymnastics, and piano

improvisation. In the afternoon students had individual music lessons, choral and

ensemble rehearsals, and group lessons in “plastic” and dancing (Figure I.3). These

activities were integrated with regular “sun baths” and “air baths,” another hygienic

feature of life at Hellerau in general. One early enthusiast, M. T. H. Sadler, likened

Dalcroze’s experimental program to the “beautiful abstractions of colour and line”

that were contemporaneously being explored by Wassily Kandinsky.5 Another

credited Dalcroze with reopening a door that had long been closed—the rediscovery

of “one of the secrets of Greek education.”6

The international fascination with Dalcroze, and with the larger conception of

Hellerau, was by any reckoning simply phenomenal. Among the thousands of

prewar visitors who made the pilgrimage to see the town and its activities at first

hand were Ebenezer Howard, Martin Buber, George Bernard Shaw, Max Reinhardt,

Serge Diaghilev, Thomas Mann, Stefan Zweig, Oskar Kokoshka, Emil Nolde, Hugo

Ball, Heinrich Wölfflin, Max Klinger, Wilhelm Wörringer, Julius Meier-Graefe, Franz
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Figure I.2 Heinrich

Tessenow, The Institute of

Rhythmic Dance (1910).

From M. E. Sadler (ed.), 

The Eurhythmics of 

Jaques-Dalcroze. Boston:

Small Maynard and

Company, 1913.

5 Michael T. H. Sadler, “The Value 

of Eurhythmics to Art,” in The

Eurhythmics of Jaques-Dalcroze

(note 2), pp. 63–64.

6 M. E. Sadler, “The Educational

Significance of Hellerau,” in The

Eurhythmics of Jaques-Dalcroze

(note 2), p. 11.
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Figure 1.3 "Beating 5/4 in

canon with expression."

From M. E. Sadler (ed.),

The Eurhythmies of

Jaques-Dalcroze. Boston:

Small Maynard and

Company, 1913.
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Kafka, and Upton Sinclair. Alma Mahler, the composer's widow and the future wife

of Walter Gropius, was a visitor. Ada Bruhn, shortly to become the wife of Mies

van der Rohe, was a student at the institute in 1912-13, and Mies himself visited

the town on several occasions. Albert Jeanneret, the brother of Charles-Edouard
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Jeanneret (later Le Corbusier), was an instructor under Dalcroze, and Le Corbusier

visited Hellerau on no fewer than four occasions.7 Other notable architects to visit

Hellerau included Peter Behrens, Henry van de Velde, and Hans Poelzig. If the

experiment had not been crushed by the catastrophe of World War I (and by Dohrn’s

death in a skiing accident in 1914), we can only speculate what a major impact

Hellerau might have had on the cultural world at large, if not specifically on the

field of town planning. Its influence was nevertheless significant, if not predominant,

in the postwar conception of the Bauhaus, as we shall later see.

The experiment of Hellerau, which is today a reinvigorated community on the

outskirts of the architecturally proud and rebuilt city of Dresden, of course cannot

be replicated. But I am invoking Hellerau neither for its specific architectural

character nor for its unique program of education, but rather as a metaphor. It is

a metaphor for the fact that we are embodied beings whose minds, bodies,

environment, and culture are interconnected at sundry levels. If such a statement

may seem obvious to many readers, its far-reaching implications have only begun

to be fully appreciated in the last few years—prompted, as it were, by the many

dramatic discoveries and breakthroughs of the biological sciences.
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Figure I.4 “A Plastic

Exercise.” From M. E. Sadler

(ed.), The Eurhythmics of

Jaques-Dalcroze. Boston:

Small Maynard and

Company, 1913.
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that Le Corbusier was offered but
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Le Corbusier simply sought a job 

from Tessenow.



For if Hellerau has been a historically underappreciated attempt to put into

practice what was then the current state of psychological and physiological

knowledge, it is no great leap of faith to say that we have probably learned more

about our biological and emotional natures in the last quarter-century than we have

in all of human history. If Hellerau, again, experimentally construed our biological

“rhythms” as the social catalyst for human cooperation and individual happiness,

we now know that the brain and nervous system is a veritable symphony of varying

rhythms communicating through its frequencies, ones whose “main pathways are

genetically determined,” says György Buzsáki, but whose “fine-tuning connections

(‘calibration’ by the output–input match) is under the supervision of the body,

environment, and interactions with other brains.”8 And if Hellerau, moreover,

instituted an artistic program that began with dance and music, two of the more

emotionally expressive of the arts, we are now beginning to appreciate the role that

the body’s movements, postures, homeostasis, and emotional responses play in

all of our thinking processes.

The state of knowledge has changed, and so has our view of ourselves. If, for

instance, we have traditionally regarded ourselves as relatively stable biological

entities whose “minds” passively surveyed and brought into conceptual focus the

world around us, such a viewpoint is no longer tenable. The picture of who we are

is much more dynamic, not to mention challenging. For we are beginning to see

the extent to which we, as evolved biological organisms, are continually

reconstituting ourselves within environmental fields of stimuli that are sculpting or

re-engineering our biological systems with ever quicker speeds and with multiple

layers of depth and complexity. And the fact that so much of this electrical and

chemical activity, as we are now learning, responds to environmental stimuli on a

multitude of levels has in itself numerous implications for the arts, and for the design

arts in particular.

The essays collected here compose a series of initial attempts to survey the

new models currently being put forth in the sciences and humanities concerning

our human natures, with particular relevance to architecture. And perhaps the first

thing to point out is the obsolete nature of the older social-science models that

neatly divided things into categories such as mind, body, and world. The famous

Cartesian distinction between matter (res extensa) and thought (res cognitans),

which ruled science and philosophy for much of three centuries, is the most obvious

casualty. The body and its emotions can no longer be distinguished from an

insubstantial and spaceless mind, which was presumed to operate rationally upon

our corporeal or sensory events. We are not the purely “thinking” creatures that we

once presumed ourselves to be. We differ from our fellow species not in our abstract
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reasoning abilities; or rather, the evolutionary phenomenon of abstract reasoning,

as George Lakoff and Mark Johnson have recently noted, “makes use of, rather

than transcends, our animal nature.”9 What this statement suggests is that our

body and its emotional underpinnings, at all conscious and preconscious levels,

shape how we think about or actively engage the world, and in our urban cultures

this shaping generally takes place in the built environment that the architect or

planner fashions.

Of course dualistic systems of mind and body have always had their dissenters.

Many of the Eastern philosophies were built on a monistic set of beliefs, and even

early Western thought had its contrary traditions of Pythagoras and Hippocrates,

which theorized a more unified view of our relationship with the world. In more

recent times, Martin Heidegger took a pivotal step away from dualistic models by

defining our essential condition not as a passive thinking subject symbolically

confronting “things” out there but in a more primal sense as Dasein or simply

“being-in-the-world.” He emphasized the seemingly evident fact that we are beings

functioning within ontological fields of given moods and emotions, but also beings

possessing particular skills by which we understand and cope with things. We

apprehend the things in the world not as discrete entities known to us through

labels or words but as “equipment” (das Zeug) defined by their “manipulability”

(Handlichkeit) or handiness.10 Such a condition, he insisted, is inherently pre-

theoretical in its engagement with the world.

Maurice Merleau-Ponty approached the issue from a different perspective 

but nevertheless similarly rejected “the age-old assumptions that put the body 

in the world and the seer in the body, or, conversely, the world and the body in

the seer as in a box.”11 He christened what he deemed to be our embodied

condition of immersion within the environment with the most vivid metaphor of

“flesh.” And with this metaphor he not only dispatched that mysterious

homunculus who had for many centuries been inhabiting our gray matter and

aloofly directing our conscious operations but also demolished the ontological

facade that was presumed to exist between the embodied self and the perceptible

world we find ourselves perceiving. Our embodied minds, he pointed out, both

nurture and shape our viewpoints of the world through our physical acts of

inhabiting it.

Traditional phenomenology, however, only provided the initial prompt in this

regard, for soon the sciences also began to take note of the complicity of the

individual with the environment. An important early effort in this regard was the

perceptual psychology of James Gibson, as proffered in The Ecological Approach

to Visual Perception (1979). Here he not only recast Heidegger’s notion of
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“equipment” through the broader lens of “affordances” (terrain, shelters, water,

fire, objects, tools, and human interface that the environment affords us or puts

at our disposal) but also redefined visual perception as the engagement of 

the whole organism moving within the environmental field—that is, extero-

ception through proprioception. From such a perspective, the organism and the

environment are complementary and reciprocal in their connectedness, and

perception is an active extracting of invariants or patterns that always involves the

co-perception of the self. It is therefore a psychology of embodied realism, one in

which the cultural environment cannot be separated from the natural environment,

“as if there were a world of mental products distinct from the world of material

products.”12

Such attempts to reposition ourselves proved to be a harbinger of what took

place during the two decades surrounding the new millennium, when along came

the revolutionary work in microbiology and neurology that made the problem of

constructing a better model of our biological embodiment more acute. Genetic

sequencing and such innovative technologies as functional magnetic resonance

imaging (fMRI), which allowed us for the first time to peer inside the working brain,

have more or less forced us to rethink critically many of the most cherished premises

of our behavior. Cultural and social anthropology, psychology, and philosophy all

rushed to reconstitute themselves along new lines that were cast and contested

within a fresh wave of neo-Darwinian models. Debates concerning the meaning of

culture, art, and indeed what defines our biological relationship with the world have

again become respectable, in the case of a few specific issues, for the first time in

more than a century.

The intellectual ride, admittedly, has been a giddy one with its own share of

sidetracks, excesses, and controversy, but this is the nature of every challenge to

the status quo. What is important to take note of today is the extent to which the

older models have been transformed over a relatively short period, and what this

fact implies for the arts of design. In this regard, I have structured this book as five

essays considering the themes of aesthetics, culture, emotion, the experience of

architecture, and the underpinnings to our artistic sensitivities more generally. The

main premise of this book is that we are continually evolving and self-organizing

organisms-within-environments, and that this dynamic mind/body/social field of

relationships, rather than some static abstraction of our presumed human natures,

shapes our precognitive and cognitive understanding of the world. Such a

perspective strongly opposes any reductionist way of thinking, which is a specter

inevitably, and seemingly gratuitously, raised whenever the words “science” and

“art” are mentioned in the same sentence.
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The themes of beauty and culture are perhaps two of the more unsettled issues

being debated today. Aesthetic theory, which survived the last stages of the

poststructural era in the intensive-care ward, has enjoyed a significant resurgence

with the rise of neuroaesthetics. The possibility of gaining some insight into the

nature and meaning of art had scarcely been entertained since a number of

aestheticians in the last quarter of the nineteenth century first pondered how it is

that we engage art in the way we do. Whereas these hypotheses (many of which

were remarkably close to what we are learning today) were speculative in nature

and based on limited physiological knowledge, more recent neuroimaging

technologies, as well as attempts to codify art’s biological dimension, have changed

the structure and terms of the game. Nevertheless, it is an area that deserves 

some critical distance, if only because it is often the nature of art to serve up the

novel and unexpected.13 And if some recent attempts to apprehend analytically the

scope and depth of the artistic event seem to come up short in what they disclose,

we should not overlook the fact that we are now assembling a relatively detailed

map of how we artistically appraise the world—the intricacies and key processing

stations not only of our perceptual systems but also of those hedonic circuits that

flood our brains with dopaminergic pleasure. The fact that neuroimaging screens

can now capture those “chills down the spine” that might occur when listening to

a Schubert impromptu or entering a medieval cathedral points to the many

possibilities in this regard. At the very least these insights provide gist for creative

thinking and how better to take account of our continually evolving skills within

our surroundings.

The question of culture, along with its accompanying technologies, has recently

come to the fore for several reasons. One problem, certainly, is the way we have

generally framed the cultural discussions in such conventional terms as nature versus

nurture, or biology and culture. The meaning of such distinctions is being rapidly

eroded and vigorously challenged today by the “intellectual scaffolds” of our

advancing technologies, on the one hand (for instance, our dependence on the web

for information that we once obtained through books or personal experience), and

by the more expansive models of embodiment, on the other.14 Culture, in its more

traditional guise, was once seen as the purveyor of informational codes of behavior,

while biological evolution dispensed our genetic codes. From this perspective, culture

was something that informed or taught each generation how to act, what nineteenth-

century philosophers referred to as a Zeitgeist or spirit of the time. Today this is no

longer the case. The line between where biology ends and culture begins is much

less sharply drawn, and human existence is more often described as an open field

in which individuals more freely foster their natural competences. Not only are
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traditional models of culture losing much of their cogency, but today less determinate

biological models even seem to be gaining the upper hand.

One factor certainly challenging traditional views of culture is our new under-

standing of neural plasticity, or the ability of the brain to alter its neural connections

in response to environmental conditions. Until recently, we assumed that brain

growth stopped at physical maturity, at which point culture too was completing

its formative training. It is now clear that the technological artifacts of our

environmental fields, through their impact on our cognitive structures, can radically

change the way we perceive or even think about things over the course of a

generation. The digital age has of course brought this issue to the fore, and

architecture has undergone its own computer revolution with both the “theoretically

savvy digital avant-garde” of the 1990s and the more recent consolidation of

design services under building information modeling (BIM).15 The questions posed

by these new technologies (which are tools but not necessarily techniques of

design) are relatively simple. How has the computer affected the nature of design,

and how do virtual images in themselves alter the way we reflect on what a

building, to put it in Kahnian terms, wants to be? Again, how does the individual

outfitted with the new digital tools acquire the skills traditionally associated with

the craft of design?

The related question of how one experiences the built environment is also ripe

for serious reconsideration, and here I will argue that the implications entailed in

recent research are manifold and in a few cases quite profound in what they augur

for designers. For many years now we have viewed design with an ocular bias and

with an almost exclusive focus on form—that is, with the objectification of a building

as a structured composition of formal elements conceived according to a design.

The roots for such thinking extend back to Renaissance theory, but were given a

boost both by the mass-produced forms of the industrial age and by the denuded

forms of early modernism, where, in the latter instance, rationalist practitioners

sought to take form back to its most elementary perceptual components. Whereas

such directions proved to be, in their early stages at least, an ingenious design

strategy, the underlying premise—that people would eventually align their biological

“blank slates” with the cultural artifacts of the new formalism—proved to be a

delusion, leading to what Manfredo Tafuri once referred to as the perpetual “crisis”

in theory. In fact much of twentieth-century theory, down to the digital phenomenon

of the 1990s, can be seen as recurring attempts to address avant-garde strategies

under ever more abstract or conceptualized guises of theory. These abstractions,

prompted by the collapse of social theory in the 1960s and by the failed attempts

by semiotic-minded architects to reclaim meaning in the following decades,
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nevertheless assured the victory of formalism—albeit with something close to the

complete destruction of theory.

Architects may applaud or lament such an event, as the well-worn “resistance”

ethic of political modernism prescribes, as just another paradigmic revolution in

which technology trumps production, but the balancing of technology with theory,

or rather the continued cultivation of human skills within the shifting contours of

an altered technological environment, need not be a zero-sum game. It is my view

that the new models of how we engage our built world propose the alternative

strategy of returning the focus of design back to those to whom architecture has

historically directed its efforts—the occupants of our constructed environments 

and how they perceive, feel, respond to, and (on seemingly rare occasions) enjoy

the experience. In this regard, two recent discoveries are particularly relevant to

designers.

The first resides in our better understanding of emotion. I am employing this

term not in a narrow or mode-specific sense that this particular building might

evoke that response, but rather in a biological sense that defines emotion as an

evolved system of values (valence) through which humans, like all animals, take

in and evaluate the conditions of the environment. Emotions are somatic, visceral,

electrical, and chemical events (“gut feelings”) whose neurological footprints can

be captured with neuroimaging technologies. By most definitions, they precede our

conscious awareness of feelings—that is, they precognitively inform our response

to things. Yet at the same time they cannot be construed as something “other” or

as something in opposition to our reflective understanding or appreciation of our

surroundings. Emotional circuits, in fact, are but a part of the very same neural

maps by which that inhibiting factor of reason (a late-comer to the evolutionary

game) operates. And because we respond to the environment through multiple

corporeal senses, neurologically interconnected, emotions are deeply embedded in

every architectural experience from the start. They initially code whether an

environment is pleasing or not, regardless of whether it appears within a traditional

or avant-garde dressing.

The second discovery—and the explanation of why emotions function with

such unerring immediacy—is that of “mirror neurons.” It seems that we are born

with (or rapidly develop) neural templates of action in a few specific areas of the

brain that fire in response to perceptual stimuli. This systemic firing of specialized

neurons means that we mentally simulate or embody most of what we apprehend

through the senses, whether we are aware of it or not. For instance, if I see you

playing a piano, neurons in my premotor cortex (which instigate my hand and arm

movements) fire as if I were playing the piano, even if my fingers and arms remain
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motionless at my side. Through the activation of mirror neurons, an activity that

some scientists refer to as “embodied simulation,” we empathize with the suffering

or happiness of others, we read the emotional states of another from the smallest

gesture, we simulate their physical actions as well as the intentions behind these

actions, and—most importantly for our purposes—we animate the inanimate

physical environment with which we come into contact.

Mirror neurons, in this sense, connect us with our environment; or rather, they

provide us with the means by which we apprehend and form a relationship with

our physical surroundings. In explaining how we internally simulate aspects of a

building in a multisensory and emotional way, they also suggest that we do so

largely in a pre-reflective manner, which is again a crucial point of the new

perspective. Such a discovery calls into question many of the architectural

discussions over the last half century, which have generally trended toward ever

greater levels of conceptualization and abstraction. And whereas emotional circuits

and mirror neurons will never explain all dimensions of the architectural experience,

they provide us with important insights into how we encounter and respond to

certain materials, spaces, forms, scales, lighting conditions, and creative intentions

put forth by the designer.

The last of the essays considers the new issues that anthropology and ethology

are currently delineating—specifically the evolutionary basis for artistic play and its

connection with social rituals and ceremonies. Homo sapiens, with a lineage of

only around 200,000 years, is a relatively young species. And there is a growing

body of evidence that hominin forms of ritualistic behavior extend back much

further, perhaps beyond a million years, which points to the great antiquity of what

some refer to as the “artistic instinct.” Such a possibility once again returns us to

the issue of culture. For if the origin of art seems to reside in social relations and

the way in which we make something “special” through our dexterity and care-

inspired participation in these communal events, then the artistically minded

architect might perhaps assume a different persona than someone simply creating

a self-satisfying “object” of design. Rather, design itself might be viewed as a playful

exercise of elaborating skills within these same social relations, a field that allows

us the possibility of projecting ourselves—through our artisanal competence—into

form. Otherwise, architectural creativity tends to be subdued or overtaken by

algorithmic possibilities and technological ambitions, and each generation, one

after the other, bears the brunt of pretending to deliver yet another revolution.

None of these themes, I believe, defines a single strategy for design or an over-

arching ideology. The world does not change in such dramatic ways and the human

organism has its own ways of taking in the world. Nor do they contemplate the
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suppression of existing technologies or in any way inhibit experimentation. And it

is not by chance that the better artists of each generation have traditionally taken

note of new discoveries and the new models of our environmental fields. When

James Turrell and Robert Irwin, for instance, first began to experiment with light

in the late 1960s, they sought to understand its parameters by undertaking a series

of “sensory deprivation” experiments at NASA-funded aerospace facilities in Los

Angeles. With our new tools and understanding of things, one might contemplate

returning to perceptual ground zero today in a very different way. In 2009, a

generational successor to these earlier artists, Olafur Eliasson, founded the Institut

für Raumexperimente (Institute for Spatial Experiments) in Berlin as a school to

foster the study of such sensory and perceptual issues, which he has partnered

with the Berlin School of Mind and Brain and the Association for Neuroaesthetics.

Similar cross-alliances of artists and scientists are now replicating themselves in

various artistic fields across the different continents.

Architects up to this point have been reluctant to participate in such discussions

for a number of reasons. One is simply the fact that many of the humanities, once

a mainstay of architectural education, have been pushed outside of the boundary

of curricula by intensifying technological and professional demands. Another is that

our multisensory, three-dimensional experience of the built environment cannot be

so captured with current scanning technologies, which presently confine one to a

motionless condition within a lab. Whereas this limitation is an obvious one, it is

not necessarily an insurmountable one. The perceptual studies of materials, colors,

textures, and forms, for instance, have direct relevance to design. And important

research with regard to the proprioceptive talents of dancers, for instance, can be

translated into the architectural experience of space. Moreover, biology and

neuroimaging technologies in themselves are rapidly advancing and current

limitations will no doubt disappear in the not too distant future.

Other reasons for our reluctance to take heed of this work are less easy to

explain away. Our ivory-towered design studios remain uncritically saddled with

conventional axioms regarding the objectification of form—the building as object—

and the profession at large seems content to practice, in the words of Richard Neutra

of a half century ago, “the pure aesthetics of a bygone brand of speculation.”16 This

is unfortunate, because the insights of science, together with the new humanistic

models, lead us back to some very basic questions that historically have constituted

the heart of architectural deliberations. On what levels does the architectural

experience unfold? What is its relation to rapidly changing cultural conditions? What

are the implications of digitalization in design, and how might designers better

accommodate or employ these new technologies? Are creativity and aesthetic
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appreciation learned or indeed biologically ingrained within our behavior? Why do

we have this striving to produce that skilled level of tectonic elegance that we call

craftsmanship? Wherein resides the “art” within the so-called art of building?

We seemingly have become too sophisticated, or at least too busy, to pose

such questions, and perhaps for many designers there is the uneasy feeling that

such pursuits may not have a satisfying answer. The design fields, as well, have

had more than their share of tangents over the past half century, and designers

have rightfully grown weary or distrustful of theory and its extracurricular “-isms.”

But something new is distinctly coming into view. We are beginning to understand

not only the biological complexity of our embodied natures but also our profound

implication with the physical environment at large. All of this should give us pause

for reflection. It may even return the focus of design back to where it formerly

resided—the human individual inhabiting our built environments.

This book may have had its beginning in the studies I undertook in the early 1990s

on German theories of Einfühlung, but it has been much aided along the way by

a number of individuals. A conference at the University of British Columbia in 2008

brought home to me in a surprising and forceful way the relevance of this research

within the context of contemporary scientific efforts. An essay by David Freedberg

and Vittorio Gallese, cited in chapter 4, provided an important insight into the

meaning of embodied simulation. Juhani Pallasmaa and Steven Brubaker have

read the entire manuscript during its various stages of evolution and offered

invaluable advice and criticisms at crucial stages. Other readers who have been

helpful with their comments on various chapters are Ellen Dissanayake, Vittorio

Gallese, Jonathan Hale, Barbara Maria Stafford, Helene Furjan, Lars Spuybroek,

and John Ronan. Christian Hubert supplied me with a copy of a lecture he gave

at the University of Toronto. Heinz Tesar, Timothy Brown, Logan Reed, Nicholas

Kahler, Dirk Denison, and Lilia Guerrero provided photographs, and Abby Bristow

and Michael Mastriano applied their design talents to the neurological illustrations.

I thank Alan Cramb for the timely sabbatical, and during this departure from my

normal duties Alan Balfour was kind to invite me to give a seminar at Georgia Tech

and share the intellectual energy of his program.

In the three years in which this project was developed, I offered themes in

seminars and was rewarded with the feedback from students. I thank Mohammed

Alkhabbaz, Jessica Butler, Brendan Casidy, Ibrahim Dil, Peng Du, David Edwards,

Timothy Footle, Larissa Groszko, Diane Hoffer-Schurecht, Christopher Kupcho,

Michael Mastriano, Augustine Meinzer, Courtney Moran, Maraya Morgan, Jesse

Nguyen, Jeffrey Nosich, Jennifer Nowak, Lucy Peng, Benjamin Riley, Goran Simic,
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Jeffrey Snodgrass, Costis Alexakis, Eric Bellin, Fred Esenwein, Ariel Genadt, Martin

Hershenzon, Gideon Fink Shapiro, Rui Morais e Castro, Anna Weichsel, Lauren

Cundiff, Michelle Everett, Myung Seok Hyun, Ralf Iberle, Nicholas Kahler, Ka Yeon

Lee, David Moore, Jeremy Nash, Zachary Porter, and Emily Tuttle.
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Beauty

1



For I would give you of your art some adequate notion of its possible beauty, its

endless capacity for expression, its fluency, its lyric quality, its inexhaustible

dramatic power—when it comes into kinship with Nature’s rhythms.

Louis Sullivan, The Kindergarten Chats

The word beauty, as Roger Scruton informs us in his suggestive study of the theme,

has a decidedly classical, anti-modern ring to it.1 Alongside such consummate

terms as the “good” and the “true,” it has enjoyed a comely aura of mystery and—

at times—divine sanctification in its repeated invocation over millennia. It is an

exalted term employed in all social circles, a potent word laden with deep emotional

coloration. At the same time, in its adjectival form, it is one of the most frequently

used words in the English language, with applications that often border on the

mundane. We speak of beautiful objects and ideas, beautiful qualities or attributes,

the beautiful movements of a dancer, beautiful mathematical equations, beautiful

scenes of nature, beautiful friendships, beautiful days, and of course beautiful

people. When a chef prepares a particularly inviting plate, we take note of its

beautiful presentation. The musical interplay of a string quartet is for many a thing

of beauty. Beauty, then, can be intellectual or sensory, abstract or material, but

always something associated with pleasure. The word also possesses a distinct

charm, captivation, fascination, enthrallment, and, on occasions, the irresistible

and coquettish force of a passionate seduction.

Yet within the critical parlance of art, the term has suffered a spectacular

downfall. Classical antiquity was obsessed with the concept; epic poetry and the

Trojan War were born from the beauty of Helen. And when the city of Girgenti

commissioned Zeuxis to paint her portrait, the artist had the town’s maidens

paraded naked for his review, from whom he selected five whose individual features

collectively approached his high ideal of beauty. Medieval Catholicism was similarly

enamored with beauty’s moral force, and even saintly Augustine confessed to writing

“two or three” books on “the fair and fit,” which unfortunately for us had “strayed”

from his possession.2 The representation of female beauty, once secularized,

constituted the heart of Renaissance theory, a mystique that we can follow from

Dante’s Beatrice, through Botticelli’s Venus to the plump nudes of Rubens. By the

eighteenth century, the many dimensions of beauty—human, natural, and artistic—

had come to dominate philosophical discourse, but the lure of the word began to

wane with the onset of the industrial age. By the start of the twentieth century, the

word “beauty” nearly disappears from artistic theory, and this was especially the

case within avant-garde circles following World War I. Picasso and Malevich took

no note of it, and Duchamp’s urinal was a conscious affront to the very concept.
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Toward the end of the century, it was difficult to find more than a handful of artists

who would deign to utter the word in public, let alone let their art be associated

with it. The very concept of beauty had fallen out of favor, or worse, had been

pushed to the point of supreme irrelevance.

The course of architectural theory follows a similar path. Beauty was one of

the three foundational stones of Vitruvian theory, and notably the Roman architect

preferred the more sensuous term venustas (derived from the goddess Venus) to

the more abstract concept of pulchritudo. Leon Battista Alberti allotted two of his

ten books to explaining the difficulty of achieving beauty, and Palladio, a century

later, was similarly convinced of its absolute and divine nature. Even the more

skeptical seventeenth-century Frenchman Claude Perrault, who was intent on

declaring French independence from Italian canons of absolute beauty, was forced

to proffer an alternative model of positive and relative beauty. In the eighteenth

century, discussions of beauty and its sister concept, the sublime, ruled the day,

and beauty remained the centerpiece of architectural theory up until the time of

Karl Friedrich Schinkel.

But once again, industrialism changed the terms of the game. Of the major

theorists of the mid-nineteenth century, only John Ruskin, the vehement anti-

industrialist, privileged beauty as one of his seven lamps and the central motif of

his aesthetics, and one of the last major architects to wax poetically on the term—

as we see in both his ornamental patterns and the grandiloquent statement above—

was Louis Sullivan3 (Figure 1.1). At the same time this architect helped to plant

the destructive seed of pairing beautiful form with function. Functional things are

rarely endowed with the appellation beauty, and the loss of beauty’s relevance to

architectural theory, in this and in many other ways, played out over the course of

the twentieth century.

But in the last few years the notion of beauty has been making a comeback in

many circles within the sciences and humanities. Books and papers on the theme

are again being published and, as fMRI studies have recently disclosed, there is

something neurologically tangible to the aesthetic experience that we define as

beautiful. Beauty, it seems, is deeper than the skin and it translates into neural

activity far more biologically distributed than the eyes of the beholder. And although

the idea of an objective standard for beauty remains as elusive as ever, we seem

to be entering a new era in which beauty once again might have something to say

to the designer. Could it be that the last two centuries of theory have steered us

wrongly with respect to this elusive concept? Might the pursuit of beauty really have

a biological foundation and some evolutionary purpose? Is it proper or even possible

to reclaim this curious word from the annals of history?
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DARWIN’S HAUNTING

Charles Darwin is of course best known for his theory of natural selection. First

sketched in 1859 in On the Origin of Species and elaborated upon twelve years

later in The Descent of Man, Darwin’s theory has proved to be remarkably accurate

and resilient, and today it remains an essential underpinning of the biological

sciences. It posits that, through competitive and environmental forces, biological

organisms over successive generations come to develop certain heritable traits that

allow the organism, and its progeny, to function better and survive. Breeders are

predisposed to perpetuate these attributes and therefore choose mates that best

exhibit them. Yet, as Darwin himself famously admitted, the earlier theory of natural

selection failed to account for a few curious phenomena in nature—one of which

was the extravagant plumage of birds, such as peacocks. If the human brain, for

example, had increased its size and neural efficiency over time, allowing this species

to compete successfully against stronger and more lethal predators, what possible

advantage would accrue to the seemingly excessive plumage of the peacock, which

in fact inhibits the male from taking flight against predators? Darwin’s answer in

1871, as a complement to his theory of natural selection, was his addendum of

“sexual selection.” Peahens, with their finite egg production over their mating life,

are biologically predisposed to seek out the fittest males for reproduction, and the
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Figure 1.1 Louis Sullivan,

Charnley Persky House,

Chicago (1892). Photograph

by author. Grinnell, Iowa

(1914). Photograph

courtesy of Tim Brown

Architecture.




