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KEYNOTE SPEAKERS

SIMON UNWIN
UNIVERSITY OF DUNDEE

Simon Unwin is Professor of Architecture at the University of Dundee,
Scotland. He has taught and lectured on his work in China, Israel, India,
Sweden, Turkey and the United States, and is author of several works,
including Analysing Architecture, now in its third edition, and translated
into Chinese, Japanese, Korean, Farsi, and Spanish. Clear and accessible,
Analysing Architecture opens a fresh way to understanding architecture. It
offers a unique 'notebook’ of architectural strategies to present an engaging
introduction to elements and concepts in architectural design. lllustrated
throughout with the author's original drawings, examples are drawn to
illustrate analytical themes and to show how drawing can be used to study
architecture. Since its first edition appeared in 1997, Analysing Architecture
has established itself internationally as one of the key texts in architectural
education. Unwin's forthcoming book, Twenty Buildings Every Architect
Should Understand, arrives in the United States next month.

Lecture Topic:
MAKING SENSE OF ARCHITECTURE

Architecture is, alongside language and mathematics, one of the fundamental
media through which we make sense of the world. Where language deals in
words, and mathematics in number, architecture deals in the organisation
of space into places. The key challenge for architectural education is to
help students understand the powers of architecture and how they can
use them in design. Simon Unwin's book, Analysing Architecture, offers a
conceptual framework for understanding architecture and its powers. In
this lecture, he will give an account of the gestation of the book, identifying
the issues and problems that prompted it, and discuss how he has used it
in combination with studio exercises to help students begin to make sense
of architecture and develop a curiosity about its workings that will sustain
them through their careers. Students are encouraged to develop the habit
of keeping a notebook to analyse examples and explore ideas through the
medium of drawing. Using illustrations from his own notebooks, Simon will
describe the ways he uses drawing to explore the workings and powers of
architecture.



DAVID LEATHERBARROW
UNIVERSITY OF PENNSYLVANIA

David Leatherbarrow is Professor of Architecture and Chair of the Graduate
Group in Architecture at the University of Pennsylvania School of Design,
Philadelphia, where he has taught since 1984. He received his B.Arch. from
the University of Kentucky and holds a Ph.D. in Art from the University
of Essex. He has also taught in England, at Cambridge University and the
University of Westminster (formerly the Polytechnic of Central London).
He is primarily known for his contributions to the field of architectural
phenomenology. Questions of how architecture appears, how architecture
is perceived, and how topography shapes architecture often direct his
research. Among his published works are: The Roots of Architectural
Invention: Site, Enclosure, Materials, Cambridge University Press 1993,
Uncommon Ground: Architecture, Technology, and Topography, MIT Press
2000, Architecture Oriented Otherwise, Princeton Architectural Press 2008.

Lecture Topic:
MAKING: INVENTION AND INVOLVEMENT

(IN THE WORLD)

Leatherbarrow's basic argument is as follows: making in architecture
involves equal measures of involvement and invention. This is because
the world in which we live is both the context and outcome of productive
work. Creative work in architecture depends on accepting constraints and
seizing opportunities. From the very start of their studies students face
the difficult task of integrating their newly acquired professional skills and
knowledge into their pre-professional experience and understanding, their
inherited culture. Leatherbarrow will develop his arguments in favor of
“involved invention" by looking closely at a number of buildings, gardens,
and paintings.







JEFF BALMER & CHRIS BEORKREM
CONFERENCE CO-CHAIRS
UNIVERSITY OF NORTH CAROLINA AT
CHARLOTTE

ABOUT THIS CONFERENCE
Introduction

As designers, we share the aspiration for a reality in which, as Sennett
phrases it, ‘contentment with ordinary things made well reigns’. As design
educators, we aim for this same state of affairs, both in the hopes of
inspiring it within our students, and in fostering amongst ourselves the
practice of well-crafted pedagogy.

Over the past twenty-five years, The National Conference on the Begin-
ning Design Student (NCBDS) has aimed to bring together educators from
across the United States, and beyond, to discuss issues and opportunities
arising from the teaching of design to novice students. Learning design is
founded upon the acquisition of special skills, but more importantly, the
education of a designer involves new ways of interpreting and imagin-
ing the human environment. It thus requires of the student entirely new
modes of thinking.

The primary role of NCBDS is to serve as a national forum for the dis-
semination of emerging and effective models of design curriculum. This
annual conference has showcased the work of innovative and effective
instructors, and has served to advance the development of pedagogical
research. Further, NCBDS serves to build the case for Beginning Design
as a unique discipline, characterized by its own particular challenges and
opportunities.

MADE: Design Education & the Art of Making sought to appraise the
role of MAKING past, present & future, both in teaching design and in the
design of teaching. We aimed to examine theories and practices address-
ing FABRICATION and CRAFT in all studio disciplines, and to take measure of
their value in pedagogies of beginning design. Our theme was inspired as
much by the tradition of craft and manufacturing characteristic of North
Carolina as it was upon one of the primary preoccupations of faculty and
students at the College: the exploration of both traditional and emergent
techniques of making, in its various iterations and practices.

In addition, we hoped to provide a venue to foster and sustain emerg-
ing priorities within the nascent discipline of Beginning Design educa-
tion. Three years ago, at Georgia Tech's We Have Never Been Pre-Disciplin-
ary, when we first learned of our opportunity to stage this conference, the
leadership group that organizes NCBDS asked ‘what more can we do here?’

The Encyclopedia sought to get its readers out of
themselves and into the lives of artisan craftsmen
in order, next, to clarify good work itself. Through-
out, the volumes illustrate people engaged some-
times in dull, sometimes in dangerous, sometimes
in complicated labor; the expression on all the faces
tends toward the same serenity. About these plates,
the historian Adriano Tilgher remarks on the ‘sense
of peace and calm which flows from all well-reg-
ulated, disciplined work done with a quiet and
contented mind.’ These illustrations appeal to the
reader to enter into a realm in which contentment
with ordinary things made well reigns.

Richard Sennett,

The Craftsman




The first suggestion, which Jim Sullivan incorporated into LSU's But We
Are Also a Discipline was that each successive conference should pick up
threads from its immediate predecessor. With MADE, we attempted this
in two ways: the first is reflected in the makeup of the session topics, for
which we included the issue of pedagogy directly descended from the
conference in Atlanta. The second way was to organize a plenary session
centered on the needs of beginning design faculty. This attempted to do
more than provide the usual lessons that can be passed along to instruc-
tors at the outset of the tenure process: it sought to address the common
challenge of simultaneously teaching beginning design and building a case
for tenure. It also touched upon an issue of ongoing concern for the orga-
nizers of this conference: what schools can do to foster recognition for the
intellectual contribution of beginning design to the study of architecture.

A third event attempted to develop the threads of future conferences.
On the eve of MADE, a gathering of past and present conference chairs
was convened to discuss the first 25 years of NCBDS, and to speculate on
the future growth of the nascent discipline of Beginning Design education.
An edited transcript of this conversation is contained at the end of these
proceedings.

As chairs, we received many compliments from conference attendees
on the apparent success of MADE. We thank all who attended for enter-
ing into the spirit of our attempt to set an appropriately well-crafted
event, one that examined, and celebrated, the emergence of a clear sense
of mission: a mission to explore the special responsibilities and opportu-
nities that accompany the sometimes Sisyphean task of inaugurating stu-
dents into the practices and potentials of Design.

As anyone who has ever organized a conference knows, none of this
would have been possible without a small army of angels and acrobats.
We dedicate these proceedings to them.

We'd like to thank the School of Architecture for their concerted efforts
to help us organize and stage this, the 26th National Conference on the
Beginning Design Student. In particular, we'd like to thank Chris Jarrett,
our new director, and Dr. Lee Gray, interim director two years ago, when
all hell broke loose with budgets up and down the line.

We thank the College of Arts + Architecture, and our Dean, Ken Lam-
bla, who encouraged us to go and get this conference, and then inspired
us to surpass our own expectations of what was possible.

Thanks to all of our student assistants, who have displayed tenacity and
fortitude on top of all the usual challenges that go with being a student of
architecture.

We'd like to thank our moderators, who provided so much of the intel-
lectual infrastructure of this conference, and who helped us to guide the
double-blind peer-review process. A special thanks goes to Landon Rob-
inson, who oversaw the production of these proceedings, with the able
assistance of Brandon Benzing.

Finally, we'd like to conclude with an additional round of thanks to
all of our colleagues at the School and throughout the College of Arts +
Architecture, who continue to provide the energy, mentorship, and intel-
lectual engagement that makes this such a great place to be.
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MAKING FRANKENSTEIN(S)/DIS-
SECTING MONSTERS
Open

Shelley's fictional character, Doctor Victor
Frankenstein, learns how to create life and
realizes a being in the likeness of man - but
larger than average and more powerful. Assem-
bling the creature through the use of chemical
apparatus and the stitching together of human
corpses, Frankenstein successfully brings the
being to life, only to be repulsed and terri-
fied by its monstrous ugliness. Victor aban-
dons his creation, and the monster embarks
upon a journey of vengeance that results in the
deaths of several of Doctor Frankenstein's fam-
ily and friends. When the monster returns, he
demands that the Doctor create a companion
for him. Victor agrees, but later reflects upon
implications of the act and decides to destroy
the companion monster halfway through cre-
ation; resulting in the death of the being's clos-
est friend.”

Popular culture consistently recognizes the
monster as “Frankenstein” - incorrectly. This
displaced association is probably most attrib-
utable to the fact that the monster is never
named. Throughout Shelley's text the pro-
tagonist, Doctor Victor Frankenstein, refers
to the artificially created life form with terms
that reinforce a lack of identity - “Demon",
"Fiend", "Wretch", "It", "Devil", "Vial Insect"
and "Abhorred Devil"; all alias' of anonym-
ity. Although anonymous, the characteristics
of the beast are understood, there is no need
for a proper name in reality; it is popular cul-
ture that wishes to assign a proper name to the
monster.

If these observations are considered liter-
ally and in levels of graduated abstraction,
they provide insight to fundamental sensibil-
ity and recognition that should be engendered
in individuals having an influence on the physi-
cal environment. One: in the most base, literal
sense, the actions of Frankenstein represent

1 Holmes, 328; see also Mary Shelley's introduction
to the 1831 edition of Frankenstein

JOHN E. FOLAN, T. DAVID FITZ-GIBBON
CHAIR
CARNEGIE MELLON UNIVERSITY

positive critical reflection in action. He under-
stands that there are flaws in his creation and
consciously elects not to repeat the actions
even though there has been significant per-
sonal and intellectual investment in the devel-
opment of creative processes. Two: The value
of that which is created remains embodied in
characteristic, not a projected assignation of
value; in this case, representation by proper
name. Three: society assigns its own signifi-
cance and establishes its own relationships
with art, regardless of intentional clarity.

In the academic setting, it is very difficult to
tangibly reinforce sensibilities brought to light
by these observations unless a project has a
specific functional program, a budget, and is
realized at full scale for a client that will force
the issue of conflict between public ad private
interest. The best vehicle for this experience is
the Design Build environment - but that is only
if there is room for catastrophic failure in every
dimension.

In the context of a university affiliated
Design/Build enterprise, failure is often times
not viable. University affiliated Design Build
programs rely heavily on external funding,
revolving lines of credit, and the faith of cli-
ents they work with. The long-term sustainabil-
ity of a Design/Build Program mirrors that of a
viable private practice - it is based on success
and reputation. Because of this dilemma, stu-
dents are often navigated through the delivery
process with a heavy hand, never really being
provided an opportunity to fail catastrophi-
cally. While this ensures the viability of the
institution's Design/Build activity in the future,
it suspends reality for the individual students,
diminishes the potency of the educational for-
mat, and places a heavy burden on post-pro-
fessional development — ultimately perpetuat-
ing the constant argument over the relevance
of the academy. Moreover, it can create a false
sense of confidence in the student’s abilities —



FIGURE 1: collaborative student work developed
in early iterations of apparatus development rep-
resenting fragmented and non-comprehensive
thinking; (clockwise from top left) full scale CNC
milling studies for the development of mold pos-
itives developed outside context of most prob-
lemmatic conditions; (top right) ergonomic pro-
file manipulation sections for engagement of the
human hand, developed in absence of the fun-
damental parameter; (bottom right) ergonomic
force diagrams established for the foot devel-
oped outside the context of reactionary elements
or bounding context that might inform systemic
development; (bottom left) analysis of the initial
prototype strictly focusing on positive attributes
employed in the development of the initial design.

both from the instructor's perspective and the
student's perspective.

Calibrating a Laboratory

Alternative Delivery Methods (ADM), a seminar/
laboratory course developed at the Carnegie
Mellon University School of Architecture has
been developed specifically to enable students
the ability to learn from failure, or leverage
success, through Design/Build activities that
are complimentary to, but outside the parame-
ters and pressures of, the broader Design/Build
Program. The course is utilized as a mechanism
for developing a clear practical methodology
in collaborative design, fabrication, and assem-
bly while reinforcing tangible engagement with
the factors that influence the translation from
drawing to building. It is intended to perpetu-
ate the success of the Design/Build Program by
enabling students to understand and correct
negative sensibilities in process that undermine
the value and integrity of their work (Figure 1).
Offered concurrent with the second of two
sequential Design/Build Studios, the semester
is organized as a series of alternating research
cycles. The two cycles, Reflective Research and

Applied Research are engaged in distinctly dif-
ferent ways. Reflective Research is engaged
through Displaced Analysis and Consolidated
Analysis. Displaced Analysis is engaged in lec-
ture and seminar format, though the inves-
tigation of archetypical emergent practices

and their associative methodologies utilized

in building delivery and finite fabrication. The
case studies focus specifically on the genera-
tive representational techniques utilized in fos-
tering shared intelligence, construction modal-
ity, and underlying contractual relationships.
Consolidated Analysis is executed in as a com-
plimentary component to Applied Research

in the commissioned fabrication of finite ele-
ments that are incorporated into a collectively
developed assemblage. The Consolidated Anal-
ysis is intended to inform reflection in action
through the four iterative stages of the project
development. Reviews of prototype develop-
ment associated with commissioned fabrication
occur each week and the Consolidated Analy-
sis is produced as a critical narrative document-
ing the process from project inception through
commissioned fabrication, and ultimately, onto
assemblage.

A Bed for the First Monster

In the spring semester of 2009, a group of thir-
teen fourth year professional phase under-
graduate Bachelor of Architecture students
who had committed to a year long Design/
Build Cycle were required to enroll in the Alter-
native Delivery Methods (ADM) Course. This
was the first time that the course was offered
and it coincided with the development of

the pilot project for the newly formed Urban
Design Build Studio (UDBS); a university affili-
ated community based Design/Build entity.
While the students were enrolled in ADM they
were simultaneously advancing the design

and developing permit drawings for the larger
Design/Build enterprise as a component of

the spring UDBS Studio. The work in the stu-
dio was an extension of a larger urban analysis,
participatory design process, and programming
effort completed in the fall semester of 2008
through a focused section of Carnegie Mellon
University's Urban Laboratory. The studio activ-
ities in the fall of 2008 and spring of 2009 sup-
ported an accelerated summer build cycle that
was informed by scheduling and pre-construc-

NCDBS 2010




tion activities being executed toward the con-
clusion of the work in the ADM course.

The Experiment

The larger program that the students were
resolving as a part of the pilot Design/Build
Studio was a Community Center and Urban
Farm, the Hamnett Homestead Sustainable Liv-
ing Center (HHSLC). The site for the project is
a consolidated urban lot located in the Bor-
ough of Wilkinsburg, Pennsylvania, a once vital
urban enclave situated on Pittsburgh's eastern
periphery. At the time the students enrolled

in the ADM Elective they had just held the
third of three community meetings focused

on the identification of a catalytic demonstra-
tion project that would embody the character-
istics of a larger mitigative Urban Framework
focused on increasing vacancy rates. Commu-
nity stakeholders representing the client for the
project had just been identified and were just
beginning to collaborate with the students on
Design Development.

The client for the HHSLC project is a non-
profit 501c3 Corporation focused on promoting
sustainable development strategies in urban
areas suffering from population loss and out-
migration. The mission of the non-profit is to
advance the agendas of urban homesteading.
Central agenda items of the non-profit include
food security, localization, and self determina-
tion; all identified as mechanisms to conserve
both personal and global resources.? Prag-
matically, the primary concern of the client in
development of the Hamnett Homestead Sus-
tainable Living Center (HHSLC) is the tangible
demonstration of maximum efficiencies. With
the mission and larger programmatic objectives
in mind, a smaller scale project was developed
for the ADM Seminar/Laboratory that could
effectively, and comprehensively model the

2 Institute of Urban Homesteading Mission State-
ment: The Institute of Urban Homesteading is a
response to current interest in food security, localiza-
tion and self-determination, We are riding the wave
of a massive global movement to change our relation-
ship to food and resources. Necessary components of
this movement are small-scale person-to-person, per-
son-to-land based projects. IUH seeks to fill this need
and to model sustainable, local direct-action through
education. We intend to conserve both personal and
global resources by staying home and tending the
garden.

complex set of issues that would be encoun-
tered in the realization of the larger HHSLC
Design Build Project.

As with any farm, the site requires significant
sustained maintenance, some of which neces-
sitates an elevated platform and stair. There
are also activities related to seedling produc-
tion and value added harvest enterprise. Those
activities require a large adjustable work sur-
face for a minimum of six people to gather
around. In an effort to establish sensibilities
consistent with the client mission, a decision
was made to have the students in the ADM
Course investigate a hybrid apparatus that
could fulfill both requirements on a restricted
budget. The following apparatus program was
provided to the ADM students:

"Propose a pre-fabricated, field assembled, mobile

stair. The stair will be incorporated into the
HHSLC adaptive re-use project where it must ele-
vate to a height of 7'-6", provide a platform/land-
ing at the upper elevation, and provide a 7'-0"
height clearance beneath the platform landing.
The stair must meet all IBC 2009 Code Criteria
and can be made of no more than seven pre-fab-
ricated fabricated components (utilized repeti-
tively). The budget for realization of the project

is $1,400.00 with single component typologies, or
sets of components within a typology costing no
more than $200.00/typology. One proposal will
be selected for collaborative execution through
public review on the Due Date."

The program, which was crafted to be
intentionally vague, provided multiple prag-
matic parameters that often threaten or under-
mine the success of studio based Design/Build
Projects. The statement addressed production
methodology, prescriptive code criteria, and
most significantly a budget. There are two tar-
geted sensibilities that the program specifi-
cally aimed to illuminate through self reflec-
tion — or Consolidated Analysis; the first, regard
for program; the second, ability to communi-
cate effectively with others embedded in the
process. While each parameter was identified
explicitly in the program statement, the state-
ment was also suggestive of mechanisms and
strategies for innovation. This was done inten-
tionally to understand which students would
embrace understanding of condition over
adherence to prescription.



In the ADM seminar/laboratory the bud-
get is the fundamental mechanism for estab-
lishing the importance of, and regard for, the
second sensibility — effective communication.
Because the project is small in scale, it exagger-
ates the significance of veracity in the collabor-
ative design process; there is little opportunity
to misrepresent intent. Through three itera-
tive stages of prototyping, the students cre-
ate mock-ups of the components that will ulti-
mately be commissioned for fabrication. This
component of work is relatively familiar to the
students and reflects the way knowledge is tra-
ditionally built in the academic environment. It
is an immediate, or Consolidated form of work;
students have the ability to place their hands
on the object being manipulated and utilize
those mock-ups to influence communication
and negotiations with fabricators. While those
sensibilities and conditions are still difficult to
navigate in a collaborative context, they pale
in comparison to the reality of Displaced condi-
tions encountered in project delivery.

The Displaced condition of project delivery is
addressed through commissioned fabrication,
the terminal iterative component of the ADM
course. The Displaced conditions are those that
are characterized by action at a distance, where
one has very little contact the artifact of pro-
duction.? Displaced conditions are affected dra-
matically by the architect's ability to communi-
cate graphically, verbally, and in a manner that
reveals the full intention of work. Displaced
conditions in project delivery also illuminate
the significance of budget most immediately
and tangibly. The concept of “value" is most
apparent in this mode of productive activity.

Students enrolled in ADM understand that
they are expected to contribute $100.00 per
person to the production and fabrication of
the apparatus. The money is not returned to
them, and they are required to deliver the
final assemblage to the UDBS client free of
charge. This policy is implemented specifi-
cally to underscore the magnitude of the finan-
cial responsibility and privilege afforded to
a designer when a client commissions work.

In the academic realm of architecture, this is
often the most abstract of concepts that a stu-
dent encounters; it is also one of the most sig-

3 The Ethical Architect, Spector, Tom; Princeton
Architectural Press, 2001

nificant in diminishing the credibility of the
profession at large.* By requiring students to
pay for the commissioned work, concepts of
budget and fiscal responsibility translate move
from distant abstraction to immediate reality.

This is a critical sensibility to establish in a
Design/Build Studio. Most university affiliated
Design/Build Studios work with low income
and non-profit clients. Those clients do not
have the resources to enable fiscal and fidu-
ciary recklessness. By requiring students to pay
for the commissioned fabrication, they are able
to make and evaluate decisions with something
at stake. (Figure 2)

R o
AN e

o

FIGURE 2: Representative student work from the
ADM course chronicling false starts, demon-
strated lack of ability in resolving problems itera-
tively, and blatant disregard for budget, schedule
and collaborators: (left) progression of design de-
velopment from initial concept developed under
the hand of one individual through final develop-
ment of a apparatus that did not meet the pro-
grammatic requirements and demonstrated the
will of separate parties invested in its produc-
tion; (middle) demonstration of poor choices in
the selection of material and productive modes
of prototyping; (right) the Modern Prometheus,
the manifestation of behaviors exhibited in

the development of design and prototyping.

4w, Harries, Karsten; MIT, 1998
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"It: the Wretch"

The resulting ADM project in the spring of
2009 was simultaneously a tremendous dis-
appointment and a tremendous success. As a
representative solution to a program it was an
absolute disaster. It met only a portion of the
objectives outlined, was incredibly inconsistent
in level of craft and resolution, represented

a reprehensible abuse of material, was deliv-
ered late, and — for lack of a more sympathetic
assessment — is aesthetically abhorrent. It was
also sixty-seven percent over budge upon com-
pletion and the students were so ashamed of
what they had produced that they refused to
show it or deliver it to the HHSLC client. On
May 5, 2009 the students gathered to disas-
semble the project. They kept some small com-
ponents as mementos, and placed the remain-
ing parts in an industrial dumpster located near

the school of architecture. They had succeeded.

Dissecting The Monster

It was important for the students to under-
stand why the assemblage had been such a
failure, so the mistakes would not be repeated
in the delivery of the UDBS HHSLC Pavilion.
One of the most apparent challenges to the
project was the fundamental redirection of ori-
entation at mid-semester. While the project
had developed a clear trajectory, the execu-
tion of the project was significantly hampered
by the exodus of five students from the course,
and the Design/Build Studio. In the context of
their absence, the budget had to be reduced
by close to forty percent and the design had to
be altered accordingly. At face value, the modi-
fications appeared to be minor in nature, and
were predominantly focused on the reduction
of unique connections and the elimination of
complex mechanical actions. The reality was
that the project was evolving into something
entirely different. Rather than assess the proj-
ect systemically to understand how systems
might be simplified, elements were removed
from the project based on price — a form of
reduction that ultimately compromised con-
ceptual clarity. This was consistent with behav-
iors demonstrated throughout the process.

In performance and constructability reviews
the students consistently analyzed flaws in
design with great clarity. But rather than agree-
ing to refine components they were responsi-

ble for, the students would establish an entirely
new path of exploration yielding a new design.
In the end, the students produced another
unresolved proposal rather than an iteratively
refined design.

Similarly, a majority of the students failed
to communicate effectively with fabrica-
tors. These failures in communication ranged
from not investing necessary time to under-
stand machine and transfer processes to abso-
lute professional negligence in the produc-
tion of shop drawings and procurement of
bids. In many cases the students relayed that
they understood an element would be real-
ized in a specific form/finish, but were disap-
pointed to find that the fabrication had mani-
fest something entirely different. While verbal
communication with fabricators may have been
strong, intentions were not explicitly addressed
in shop drawings resulting in mechanical toler-
ance failures, material substitutions, and gross
inadequacies in finish quality. In one instance,
the delivery date was surpassed by three
weeks resulting in the absence of two critical
connections.

The final construction reveals that other neg-
ative sensibilities were adversely effecting the
success of the project. Specific members of the
ADM and Design/Build Studio were consis-
tently operating disingenuously. The students
were notified when they enrolled in the ADM
course that they would all receive the same
grade for their efforts; that the grade would be
based on the collective success or failure of the
project to meet the programmatic objectives
- poetically and within the stipulated budget
parameters.

When the trajectory of the project was
clearly oriented in a negative direction, three
students decided that they would represent
their work consistently with the rest of their
colleagues while executing the work out of
a different material utilizing different param-
eters. These students were dissatisfied with
the strategies collaboratively developed and
they decided to make improvements in isola-
tion. For a period of three weeks, during the
development of the final prototype for com-
missioned fabrication, these students produced
two prototypes, one consistent with the strat-
egies developed by the entire class and the
other consistent with their own aspirations.



Behavior became aggressively competitive and
destructive. For these students the objective
was independent excellence/success over col-
lective excellence/success.

The three students succeeded in their effort,
commissioning a complex compound curved
continuous bent from an aluminum pipe sec-
tion of extraordinarily high quality. Segmented,
to enable a higher degree of precision in both
fabrication and assembly, splice lock connec-
tions were developed with careful consider-
ation. The resulting assembly of elements was
incredibly fluid, consistent with intent. (Figure
3) It was also inconsistent with the other com-
ponents of the assembly — not only aestheti-
cally, but in performance.

In order to accommodate fabrication tol-
erances the bent was produced in a man-
ner that increased its width by over eighteen
inches. When collapsed as a table, the width of
the bent made it ergonomically impossible to
engage the work surface. The form also made
the apparatus unmanageable to move; both
critical programmatic failures.

More than the programmatic failures, the
three students alienated their colleagues and
eroded trust. The five other collaborators
observed and understood what was happen-
ing during final prototyping and it adversely
affected the development of their own work.
The five students began to devalue their own
work/contributions, and decided to limit their
emotional and intellectual investment in the
project. Unfortunately, this resulted in one of
the projects greatest challenges, inefficiency
and the blatant disregard for the use of raw
material.

The remaining components of the project
were all fabricated from high density extruded
polystyrene. The polystyrene was utilized as a
core for a polymer based composite coating. In
the final stages of prototyping the five students
were responsible for reducing the amount
of material employed in the final apparatus
through formal manipulation and optimized
programming of the CNC milling process. The
refinements in the final phase of prototyping
were critical to the success of the strategy in
the context of evaluative parameters identified
for the students. Unfortunately, the students
decided to let the system developed stagnate
in place when the process became outwardly
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competitive. Seventy-seven percent of the raw
material employed in the production of the
polystyrene core was wasted in production and
the forms developed for the cores had almost
nothing to do with program or force resolution.

Evaluating the Beast

The work in the ADM course was less
focused on the success or failure of the arti-
fact itself and more focused on the ability to
engage in process and critical evaluation that
would benefit the aspirations of the UDBS
project. Each student in the ADM course was
required to evaluate the work throughout the
process utilizing four principle ethical theories
relevant to architectural practice.
1. Teleology: Consequences from ac-

tions and the evaluation of resul-

tant benefits through utility theory.
2. Deontology: Actions based upon

moral rules or principles of duty.
3. Virtue: The manner in which we do things

and the quality of the things that are made.
4.  Contract: Agreements about how to co-ex-

ist, to pursue common and personal goods

with the least amount of restriction.

The evaluation of work in the context of
the ethical tenets focused on the development
of reasoning skills necessary for rational indi-
vidual and collaborative decision making. This
work was completed on a weekly basis through
narrative evaluation and photo documentation.

Exorcising the Modern Prometheus

The experience gained and remorse felt by

all students at the end of the ADM process
resulted in a much more refined UDBS Design/
Build Project. Phase one of the HHSLC project,
a one hundred and twenty foot long dimen-
sional lumber and steel structure was com-
pleted by the students on August 13, 2009. The
project was delivered on time, well below bud-
get, and was constructed with relative ease
given the complex configuration of the struc-
ture. While the students were supervised, they
demonstrated a heightened level of maturity
in resolving conflicts and arriving at program
based solutions. The willful behavior displayed
in the production of the ADM apparatus was
greatly diminished, and a new ethic regarding
the significance of representation in communi-
cating intent was demonstrated. (Figure 4)




The fabrication process began with an iterative process in order fo accurately bend the curvatures and

pipe pieces. For ease of fabrication, the design was created with two equal,
mirrored halves, with a fotal of 4 different bends through the enfire length of the structure. Taking scrap
pieces, the fabricator would denote the lengths upon the aluminum as taken from the supplied construction
documents. Inifially, bends were done at random intervals and directions for deducing configurations on the
Bentec 1000 hydraulic bender machine inferface.

The bending process required this much intensive labor and human input, as the bending machine did not have
n of the aluminum length once set into the die, making manual correction

nment @ necessary step in the creation of the compound angle, s well as making mulfiple passed nec.

essary for correcting human error. The tools ufilized were the Bentec 1000, s well as an angle measurer.

In order to create o compound bend, the piece is set into the die,
and previous to the bending procedure, rotated to o measured
angle that should match the first half of the compound angle, as

it is mathematically divided info two separate additive parts.
This would be deemed the riskiest part in terms of fidelity o
construction document measurements, with the majority of the
responsibility left in the hands of the fabricator and an

adjustable angle measurer. The process concluded in the double

checking of the lengths berween specified end points of the

straight lengths from one another, based on those demonstrated

in both horizontal and vertical directions on the construction
documents.

This process was repeated during a visit 1o the fabricators
3 separate times in front of us, with 3 previous attempts
within the area. We were not present at the fime of the
fabrication of the actual members, though the process was
the same for fabricating each half of the aluminum pipe

structure. At the time of our departure during our i

ol
visit, the compound angle was set in one direction, and was
estimated at 1 - 2 more iterations away from complete in
the other. The crucial angle approaching the ladder
connection was already finalized, with the remaining
angles simple 80 or 90 degree bends. When we visited
again fo pick up the final product, we went over the
degrees of accuracy that we had specified, and they had
been surpassed in terms of accuracy. The next step was
the implementation of the single lock splice lock joini
mechanism. Altering from the submitted fabr
process, which had specified two welds, one at either end,

-
When the configurations were assembled, production of iterations began that addressed the most cr
angle in the piece, the connecting member between the landing and the ladder, that would connect high up
along th backside of the ladder’s rungs with two hoooked profrusions from the ladder latching onto the.
structure. As this angle and proper length of this piece was so important, as well as it then progressing info @
compound angle at the next joint, this segment was focused on.

The piece was put info the machine , aligned with the proper measured out points in accordance with the plans,
giving the location of the bending radivs’ beginning point. The piece at this point is then taken out of the die,

and marked for the next point of contact. Once sef in, the angle length control setfing, a threaded rod with @

positionable block and an automatic stopper switch, is adjusted 1o stop the curving process af the right degree
of bending.

the weld joints were replaced by to mechanical fasteners, one at either end. One half of the aluminum
round pipe structure would be drilled into for @ set screw fo be entered. The splice lock would be set into
that end of the pipe structure, with @ set screw placed into the hole and info the lock, and turned part
way in order 1o hold the fastener in place. The second half of the structure system was then placed over
the protr side of the splice lock, and the lock was fully engaged using an allen key. This process
was not witnessed by us, as it was delivered 1o us in complete form. However, everything but the
drilling process was presented 10 us as @ walkthrough, each of us in turn allowed to practice fightening
and loosening the lock and ifs outwards forces. The decision to use the splice lock was made of the end
of our initial visit, when @ worker in the factory who was informed somewhat on our project walked up
with one and its process, and itas an for the
permanance of & welded connection.

FIGURE 3: Structural aluminum bent, splice locks, and critical evaluation by three members of the ADM
course and Design-Build Studio. The extraordinary success of this work underscored fundamental flaws
in collaborative behavior, and ultimately caused catastrophic failure of the overall apparatus. Unfor-
tunately, none of the control points agreed upon collaboratively were met, and the connection from
the bent to the fiberglass deck and stair was never developed. Ultimately, the interface of the bent in-
duced fracture in a number of the extruded polystyrene core/mold elements rendering final assem-

bly all but impossible. A tremendous amount of animosity amongst the collaborating students resulted.
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FIGURE 4: (Top) BIM Construction Docu-

ment AS2.03 executed by students from the

ADM course for the permitting and erec-

tion of HHSLC Phase One construction; Bot-

tom Construction photo of HHSLC Phase

One Community Pavilion July, 2009

The students involved in the pilot Design-
Build Studio and ADM course ultimately
elected to stay at the University and re-develop
the construction documents for the HHSLC
project after the failed ADM apparatus was dis-
assembled. They were scheduled to have a two
week break from activity between the end of
the semester and the start of construction. We
withdrew the set of construction documents
that had been submitted to the Borough for
permitting and utilized the time to refine the
HHSLC project.

The students had a new understanding of
consequence in the delivery of a project, and
a new perspective on that which is valuable in
the collaborative process. As the fictive char-
acter Doctor Frankenstein had done in Shel-
ley's novel, the students elected to abort the
production of another monster. Instead, they
learned from experience and left it to society
to decide if they succeeded in the realization of
the HHSLC project (Figure 5).

FIGURE 5: (Top) BIM Construction Document
AS3.00 executed by students from the ADM
course for the permitting and erection of HHSLC
Phase One construction; (Bottom Left) Con-
struction photo of HHSLC Phase One Commu-
nity Pavilion July, 2009; (Bottom Right) Photo-
graph of finite galvanized steel structural and
connective elements commissioned for fabrica-
tion by students from the ADM course for the
HHSLC Community Pavilion Construction.
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TEXTILE ASSEMBLIES: PRECE-
DENT, MEDIUM AND MESSAGE
IN AN HBCU UNDERGRADUATE

ARCHITECTURE STUDIO
Open

Artists and designers as disparate as The
Rolling Stones, Jean Arp, and Yves Saint
Laurent have used African and African
American culture for inspiration.

FIGURE 1:

This paper describes my efforts in creating a
pedagogical approach incorporating African
design precedents in a beginning design course,
entitled Textile Assemblies, which uses fibers
and textiles from an explicitly multi-disciplin-
ary perspective. This discussion examines the
nuances of those precedents, the mediums
explored, and design messages communicated
in the studio course, which uses techniques

SUZANNE F. FRASIER, ASSISTANT PROFESSOR
MORGAN STATE UNIVERSITY

from fine arts and fashion to supplement
design problems relating to industrial design,
architecture, and structural engineering while
deliberately introducing non-Western design
precedents.

Precedents

My professional circumstance of teaching
undergraduate architecture and environmen-
tal design to a student body that is 95% Afri-
can American has led me to be acutely aware
of not only the limited number of Black archi-
tects—fewer than 1% are African American,
making for a total of approximately 1,685 regis-
tered African American architects in the United
States—but also how remote the conventional
foundation curriculum of Western architecture
history and design precedents can seem for
these designers-in-training. African architec-
ture has had little impact on the dominant par-
adigm—that being the Greco-Roman, Beaux-
Arts Academy and the International Style of
the early- to mid-20th century—of the archi-
tecture profession. The roiling academic dis-
course about how to categorize the history

of the African continent— Pan-African versus
Romantic Hellenism versus Euro-Asian, not to
mention the impact of colonialism’—makes for
uneven documentation of African architectural
design precedents suitable for use in an aca-
demic setting.

On the other hand, some of the most
acclaimed European and American artists,
architects, and musicians of the 20th century
regularly—and even copiously—used African
artifacts to inform the composition, color, con-
struction, rhythm, harmonies, and content of
their art pieces. In addition, the design pro-
fessions have borrowed liberally from the aes-
thetic culture of the African continent; for
example, the European haute couture fash-

1 Nnamdi Elleh, African Architecture: Evolution and
Transformation (New York: McGraw-Hill, 1997).



ion industry habitually uses African silhouettes,
patterns, and textures in their clothing design
collections. Furthermore, pop music artists of
the past 40 years, both American and Euro-
pean, have appropriated African Americans'
artistic commodity by copying songs of the
Blues for their rock-n-roll hits (Figure 1).

The Textile Assemblies studio is offered in an
undergraduate design program at an HBCU
(Historically Black College/University) and
this setting demands that the course content
include recent scholarship on and about Afri-
can design so that students can embrace it for
their own use to inform not only surface and
silhouette, but also the form, space, and struc-
ture of their academic design projects.

Mediums

In the course, Textile Assemblies, informa-
tion about recent fashion-manufacturing inno-
vations complements extensive technical
instruction about new uses of textiles and fab-
rics in environmental design while throughout
class-time, techniques for working with tex-
tiles will be introduced systematically, afford-
ing each student a repertoire of manual skills
suitable both for practical work and for theo-
retical explorations in any of the design disci-
plines. Of special interest is work that stretches
the potential limits of fiber and conventional
expectations of textile structures’ form and
function so that challenging and innovative
proposals can be explored. “The astonishing
new technology in contemporary textiles is
narrowing the gap between the worlds of art,
design, engineering and science."? Design and
implementation of composite textile technol-
ogy requires specific knowledge and exper-
tise and drives progressive design practices in
today's global economy. Those who have the
experience, sensibility, and technical know-
how to work with membranes and fabrics have
a significant impact upon all the design disci-
plines, including architecture, civil engineering,
aerospace, interiors and fashion. Yet those who
do not have this know-how are many, and they
may have their education to blame.

Design education is highly compartmen-
talized. Architectural education, for instance,
typically presents information about mate-

2 Sarah E. Braddock and Marie O'Mahony, Techno
Textiles (New York: Thames & Hudson, 1998).

rials within a hierarchical framework, giving
emphasis to structural systems and only then
to finishes which derive from common pro-
fessional practice: masonry, wood, and met-
als. Alternatively, education for Interior Design
often promotes materials for their haptic quali-
ties, including touch, acoustics, and even smell.
Teaching about materials that are intended for
use for the fabrication of clothing may be sig-
nificantly influenced by those materials' socially
determined, iconographic connotation. In all
cases, discipline-based teaching may under-
mine students' familiarity with new, innova-
tive materials and methods, since the nature of
their innovation can easily lie outside generally
accepted, discipline-based practices.

This paper in an initial attempt to get
these issues into a format and a forum where
they will be critiqued for their efficacy and
relevance, and where feedback will lead to
greater refinement of the course. Instruction is
to be conducted in a studio lab environment
emphasizing non-western design precedents
and focusing on material research and devel-
opment based on assembly methods of tex-
tiles. Using a readily familiar materials—fibers
and fabric—new applications of architectural
form and space are explored that expand the
potential materials uses, emphasizing decora-
tive, structural, acoustic, and thermal proper-
ties. The research includes the development of
full-scale design projects that integrate manu-
facturing, couture hand stitching, fusing, knot-
ting, draping, coating, and sculpting fabric into
the tectonic to achieve freestanding material
configurations.

Project #1: Quilted Recycled Mate-
rials Wall Covering

Relatively standard methods of assembly and
readily available materials are used to produce
this initial project, a quilted wall covering. The
assignment emphasizes insulating, water-repel-
lent, and shading properties of the fabrication.
Manipulation of the quilt's materials with heat,
moisture, and pressure, can produce unex-
pected results even when conventional assem-
bly techniques are used. Quilts are not only
decorative elements; they provide shelter from
thermal fluctuations when laid on top of a per-
son. Similarly, when used as floor coverings
they regulate interior temperatures and pro-
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Precedent:

African American
' quilt of Gee’s

Bend, Alabama

Project #1 Media:
Recycled materials for
quilted wall covering
constructed
emphasizing insulation
water-repellent, and
shading properties.

FIGURE 2:

vide a barrier from insects and dirt when used
as either interior or exterior rugs.

Quilts and rugs are readily understandable
objects for beginning students. The renowned
African American Gee's Bend quilts use “...
established, shared, and locally tested [design]
templates."® These quilts provide examples of
African American artists utilizing African, Euro-
pean American, and African American impro-
visational design precedents. “These Strikingly
beautiful quilts from an isolated Alabama town
just might deserve a place among the great
works of twentieth-century abstract art."* Iso-
lated and inward-looking, the African American
3 William Arnett, Gee's Bend: The Architecture of
the Quilt (Atlanta, GA: Tinwood Books, 2006).

4 Mark Stevens, "Quilts of Personality,” New York
Magazine, 12 23, 2002.
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quilt makers of Gee's Bend, Alabama produced
quilts that are regarded as artistic masterpieces,
the oldest surviving examples pre-date Ameri-
can abstract art by decades. Combining the
fields of fine arts and crafts and architecture
presents an opportunity to explore composite
technology and performance characteristics of
fiber combinations and textile material applica-
tions (Figure 2).
“Materials are selected in different societies for
their beauty and other physical qualities (sheen,
color, shape, finish, size, freshness, iridescence),
their odor, their mobility and plasticity, their scar-
city and the difficulties in labor and expense to
obtain them, their perceived economic value, and

their symbolic associations."®

Project #2: Fractal Ottoman

“Fractals can be seen in many of the swirl-

ing patterns produced by computer graph-

ics, and...[their] patterns are surprisingly com-
mon in traditional African designs..."® Project
#2, the "Fractal Ottoman", uses conventional
two-dimensional flat patternmaking techniques
and fractal geometry to create small furniture
pieces: beanbag ottomans and cushions. This
assignment emphasizes functionality in addi-
tion to desirable aesthetics, the value of which
becomes even greater when combined with
economy of means and structural integrity (Fig-
ure 3).

Project #3: Spartre Shelter

Manual, three-dimensional design explora-
tion is becoming extinct in today's architectural
schools and professional offices. Similarly, hand
sewing has become "anachronistic in today's
society..."” Even though today's design stu-
dents must be fluent in computer-aided design
to earn their degrees and successfully secure a
position in a design firm, many businesses are
now farming out their "low-level" production
work to agencies abroad. Acquiring manual
skills, especially those that foster conceptual
and critical thinking, supports designers-in-
training in marketing themselves as a well-

5 Daniel P. Biebuyck and Nelly Van den Abbeele,
The Power of Headdresses (Brussels: Tendi S.A., 1984).
6 Ron Eglash, African Fractals (Piscataway, NJ: Rut-
gers University Press, 1999).

7 Andrew Bolton, The Supermodern Wardrobe
(London: V&A Publications, 2002).



Ottomans are
constructed utilizing
2D flat pattern-
making techniques
based on African
fractals.

FIGURE 3:

rounded commodity. Project #3 uses couture
millinery techniques to create organic, three-
dimensional forms utilizing many of the same
tools that three-dimensional CAD programs
use in creating building designs; however, man-
ual pattern making techniques have fewer limi-
tations than computer programs. In addition,
"hand stitching has many virtues. You can con-
trol the construction...more precisely..."®

In the fashion industry “...for farsighted
designers the real hurdle to progress isn't
money or balky corporate honchos. It is creat-
ing a fabric that can produce a new, 21st-cen-
tury silhouette."® Similarly, in the construction

8 Claire B. Shaeffer, Couture Sewing Techniques
(Newtown, CT: The Taunton Press, 1994).

9 Cathy Horyn, General Lee, September 11,
2009, http://www.nytimes.com/2009/09/13/t-

industry, attaining a new level of performance-
oriented design, organized around key char-
acteristics of textiles such as ‘pliability’, ‘struc-
ture' and 'fibrosity’ provides another approach
to solve the traditional opposition of ornament
and structure when applying textile technolo-
gies (Figure 4).

Message

While hand drafting and manual design com-
munication skills are becoming obsolete in the
contemporary architectural academy, manual
design exploration—including materials cre-
ation, manipulation, form and application—
allows the student researcher to delve beyond
computer-aided designs' programmatic limi-
tations, producing unrestrained ideas using
composite technology. In the course, Textile
Assemblies, information about recent fash-
ion-manufacturing innovations complements
extensive technical instruction about new uses
of textiles and fabrics in environmental design
while throughout class-time techniques for
working with textiles will be introduced sys-
tematically, affording each student a repertoire
of manual skills suitable both for practical work
and for theoretical explorations in any of the
design disciplines.

Always at the forefront of ‘green’ design, the
architectural profession and its representative
organizations have long led a vociferous effort
to encourage, design and develop, and imple-
ment sustainable development practices into
the construction industry and society at large.
Where it lags behind is in its lack of cultural
diversity: for years now the number of African
Americans licensed to practice architecture in
the United States has plateaued at about 1% of
the total architects. The reasons for this situ-
ation are many and complex and are beyond
the scope of this paper and the academic proj-
ect described herein. However, this situa-
tion is cited to further the rationale that the
use of African and African American architec-
tural design precedents is important for minor-
ity, beginning design students, particularly
when they are applying their design research
to advanced, forward-looking material con-

magazine/mens-fashion/13mcqueen.
html?_r=1&adxnnl=1&adxnnlx=1265850573-
XLTyliuOh+EvGeor+qwFGA (accessed September 11
2009).
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Couture millinery techniques lend
themselves to manually producing
contemporary architectural forms based on
African precendents.

FIGURE 4:

struction technologies. This proposal encour-
ages these beginning design students to recog-
nize and utilize their cultural heritage in their
undergraduate design research. For a young
adult to acquire the ability to prove the rel-
evance of their cultural design heritage facili-
tates their ability to envision themselves join-
ing and participating in a profession where for
every 100 colleagues that they meet, only one
will be their same race.

The message that is delivered to the African
American undergraduate architecture students
is that their heritage is relevant to advanced
research and cutting-edge design in their cho-
sen field of study. In turn, they will be able to
forward this message to their peers in the pro-
fession of architecture.
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HISTORY AND HISTRIONICS:
DRAMATIZING ARCHITECTURAL
INQUIRY

Open

Suspecting that dramatic modes of inquiry
may enliven the study of architectural his-
tory, | recently invited a group of students in
a history and theory seminar to compose and
perform dialogues. In lieu of writing an essay
on an architect and their work, each student
was invited to study and figuratively become

a particular architect from the past, and—in
this way—converse with one another on top-
ics of enduring architectural concern. Using
their architect's own words (as selected from
primary sources), the students rehearsed and
gradually composed plausible verbal exchanges.
Over the course of the term they elaborated
these exchanges in written compositions, while
concurrently crafting the situation and chore-
ography of an interactive discourse. An edited
script, complete with stage directions, was
ultimately produced, and the seminar culmi-
nated with a live performance before a group
of interested colleagues and classmates in

the central space of the school of architec-
ture.? This single public enactment, together
with the term-long preparations, attempted to
make certain architectural dilemmas dramati-
cally present both for the individuals involved
in the seminar and for those witnessing the
event. The seminar sessions and public show-
ing also aimed to make “history” perceivable
as vital inventive work—not something read-
ily received from the autonomous past, but an
interpretive activity willfully pursued and col-
laboratively figured-forth with relevance in
the living present. While this particular course
was devised as a seminar, its premise is adapt-

1 Norwich University, Vermont, Dec. 12th, 2006.
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able to other arrangements. The pedagogical
premise—that dramatizing history is valuable
as a mode of inquiry—is itself pertinent since it
raises questions concerning the basic aims and
expectations of architectural history courses
and their assignments. In other words, propos-
ing drama as a mode and model of historical
inquiry is one way to reevaluate our relation
to and participation with history—specifically,
with the history of architectural intentions and
topics.

In the discussion that follows, | will describe
more fully the pedagogical approach initiated
in this seminar. | will also turn, intermittently,
to consider some of the theoretical motiva-
tions, historical underpinnings, potentialities
and problems of such a dramatic approach to
architectural history.

Figuring History

First, the pedagogical approach. As stated
above, in lieu of individually writing essays on
architects, the central assignment for the stu-
dents in this class was to collaboratively figure-
forth dialogues as architects. To this end, the
seminar advocated speaking dramatically to
and through particular architects over writing
more distantly on or about them. During each
seminar session, then, the students—as archi-
tects—took turns posing questions and telling
stories to us; we, in reply, asked questions and
posed concerns to them; and, they anachronis-
tically conversed with one another. Whereas
select readings from primary sources grounded
the students’ study of individual architects,
improvisational activities opened-up vitalizing
discursive modes. These improvisational activi-
ties, engaged early in the term, involved speak-
ing in persona (prosopopoeia) and in ensem-
ble: in rapid-fire exchange, in unison, in the
round, in surprising situations, in ambulating
configurations, and in manners diversely moti-
vated. The verbal source material for this situ-




ated, discursive and mimetic play was drawn
from architectural writings as well as from
poetry and plays; notably, from the poetry of
Francis Ponge (including Soap) and from the
stage directions of plays, such as Henrik Ibsen’s
Master Builder. As Adrian Forty has recently
re-emphasized in his book Words and Build-
ings, verbal discourse is integral to an archi-
tect's work, both as a primary way of articulat-
ing intentions and as a complementary mode
of architectural invention.? Thus, at one level,
by encouraging verbal play, the seminar offered
architecture students an opportunity to exer-
cise their speaking skill—not only as a persua-
sive technique but as an ethical, interpretive
and generative mode of representation; while,
at another level, the improvisatory activities
invited the students to wonder about the inter-
relations between an architect's prospective
and historical imagination.3

Speaking figuratively to and through partic-
ular architects was, however, of equal peda-
gogical concern. In this regard, | must make
an important disclosure about the selection of
architects, since the peculiar cast of individu-
als studied and brought to life in this semi-
nar consisted of a mix of exemplary figures—
mythic, fictional and historic. These included:
the mythic architects Daedalus and Trophonius
(whose stories of creation and conflict were
drawn from the poetry of Ovid and Homer, and
from the periegetic writings of Pausanius).* The
cast also included the god Prometheus (whose
trouble, upon bringing fire and technb to
mortals, was taken from the works of Hesiod,
Aeschylus and Plato).® Certain dramatic protag-
onists that are figuratively entitled "architect”
also entered the mix; specifically, Palaestrio
(a cunning slave who outwits a braggart and
restores harmony in an ancient Latin comedy

2 Forty 2000: especially pp. 11-16. On the poetic and
ethical significance of language for architects, espe-
cially its role in allowing us to "make promises”, see

also: Pérez-Goémez 2006: p. 192, and chapters 5 thru 8.

3 On historical imagination (the poetic, projective
and representational task of historians), see Ricoeur
1984.

4 Ovid's Metamorphosis 8.100-271; Homer's lliad
18.590-605; Homeric Hymn to Apollo, esp. lines244-
299; Pausanius' Description of Greece 9.371-14.

5 Hesiod's Theogony 507-616, and Works and Days
47-106; Aeschylus' Prometheus Bound; and, Plato's
Protagoras 320d-323a.
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of Plautus),® and Aaron (a troubling agent who
agitates the plot of Shakespeare's “most lam-
entable" of tragedies, Titus Andronicus).” Also
included in this cast of exemplary architects
were more legendary and historical figures;
namely, Eupalinos, Imhotep and a representa-
tive Master Mason—the speculative activities
of whom were either read from 20th century
poetry (specifically, Paul Valéry's prose dialogue
“Eupalinos”),® or else gleaned from constitu-
tional documents (including, certain Egyptian
inscriptions, and the lodgebooks of Medieval
masons).® Finally, Leon Battista Alberti took
part in this ensemble as a crucial mediator. He
mediated, however, primarily in the guise of
“Lepidus” (Latin for "Witty"). For Alberti, "Lepi-
dus" was both a pseudonym under which he
wrote an early comic play (called Philodoxus,
“Lover of Glory"), and a persona—a melancholic
figure who speaks-out resolutely in a number
of his allegorical Dinner Pieces."®

Dramatic Discourse

Such a cast of “architects", as was gathered for
this seminar, is admittedly eclectic and largely
marginal to architectural histories. The partic-
ular selection, however, was both cogent and
apropos since it involved not only architect-
figures, such as Daedalus and the dramatic
protagonists, whose stories dramatize certain

6 Plautus, Miles Gloriosus. The comic protagonist is
called "architectus" at lines 901-3, 916-20. Four other
Latin comedies of Plautus (all from circa 200 BCE)
likewise involve architect-figures: Amphitryon, line 45;
Mostellaria, line 760; Truculentus, line 3; and Poenulus
line 1110. In ancient Greek drama, "architects" figure
into Euripides' satyr play Cyclops (line 477); and, Aris-
tophanes' comedy Peace (line 305). My own PhD dis-
sertation (nearing completion) treats these architect-
figures from ancient Greek drama in Detail.

7 Aaron is entitled "chiefe architect and plotter of
these woes" in Shakespeare's Titus Andronicus (act 5,
scene 3, line 122).

8 Valéry 1956: pp. 65-150.

9 The Egyptian texts (known from tomb inscriptions
and papyri), include: "The Autobiography of
Herkhuf"; “The Song of the Harper"; and "The
Instructions of Tuauf" (or, "The Satire on the Trades"),
as found in Budge 1914. The texts pertaining to the
Medieval mason are "The Constitutions of Masonry”
and "The Regius Poem", found in Harvey 1972.

10 For an English translation of Philodoxus, see:
Grund 2005. In Alberti's Dinner Pieces, Lepidus
speaks out in "The Writer"; "Religion”; "The Dream";
"Garlands", and "Fame". See, Marsh 1987.



architectural dilemmas, but also architects who
themselves worked or wrote dramatically, such
as Alberti." It is helpful here to expand on this
second category, since one could assemble
more architects who, like Alberti, engaged dra-
matic modes of composition. Such an assembly
would include Alberti's contemporary Filarete,
whose 15th century treatise on architecture is
written as an extensive dialogue. As the pri-
mary speaker within this dialogue, Filarete
rehearses for a curious patron all of the “modes
and measures of building", and further elab-
orates—over the course of a long meander-

ing conversation—the design for a hypotheti-
cal city.'? In addition to Alberti and Filarete,
this assembly of architects composing dramati-
cally would also include Bernard Palissy, whose
16th century treatment of horticultural, magical
and architectural topics similarly proceeds as a
probing dialogue between a questioning inter-
locutor and an answering author—who, at one
point, rehearses for his questioner yet another
animate debate. This debate (within the dia-
logue) is played out among a set of personified
geometrical tools, each vying for honor."® Gian
Lorenzo Bernini would also join this assembly
of architects who wrote dramatically. For, in
the 17th century Bernini was not only designing
architectural, sculptural and theatrical settings,

11 A number of Alberti's other writings are also
composed as dialogues, including: della famiglia (*On
the Family"); Momus (a political allegory); and Profu-
giorum ab aerumna ("On the tranquility of the Soul"),
which involves an architectural allegory, on which,
see: Smith 1992, chp. 2.

12 Antonio de Piero Averlino (or Filarete, "Lover of
Virtue"), Trattato de architettura (1469). See, Spencer
1965.

13 Bernard Palissy, Recepte Véritable (La Rochelle
1563). See: Palissy 1988: pp. 174-177. In this debate
(set within the dialogue) each tool—compass, rule,
set square, plumb bob, level, adjustable square and
astrolabe—voices its own claim to honor and preemi-
nence. The "author”, in the end, weighs in on their
debate. Taking the role of judge, he emphasizes that
what is most at stake is not their relative honor or
preeminence but the honor of the man who know-
ingly formed them. Such a debate among personified
tools must have been a topos, for the debate in Pal-
issy's dialogue is prefigured by an anonymous 15th c.
English poem, in which a variety of carpenter's tools—
compass, line, chalk, rule, chisel, saw, plane, file, vari-
ous axes, and more—debate the virtues not of them-
selves but of their handler. See: Wilson 1987. A short
commentary on this poem is also found in Salzman
19521 pp.340-342.

but was also himself producing dramas, writing
comic plays and acting in them. Of the approx-
imately twenty plays he wrote, only one is
extant. It is called The Impresario—a comme-
die dell'arte, in which the desire for spectacle
and the making of drama are themselves satiri-
cally dramatized.™ Interestingly, Bernini was
himself performing as Impresario at the same
time he was preparing to stage, architecturally,
the dramatic "Ecstasy of Saint Theresa".’® In
the same century, Guarino Guarini also penned
a play intended for the stage and, so, joins this
assembly of architects writing dramatically. This
play of Guarini's involves over thirty speak-

ing parts, yet its plot revolves around a single
man who first loses and then regains his sight.’®
Interestingly, Guarini composed this play just a
few years prior to composing his own complex
theory of vision, and not long before he began
to architecturally negotiate the appearance of
light and its opposing substance darkness in
the course of designing the Chapel of the Holy
Shroud in Turin." In the 18th century Pira-

nesi continued this dramatic tradition with his
Opinions on Architecture—a debate played out
in words and plates, in which Didascalo (the
“Straight Talker"), defends architectural orna-
ment and innovation against a detractor

14 Bernini 1994. This play was likely intended for
performance during the 1644 Carnival season in
Rome. See, Lavin 1980: pp. 146-157.

15 This sculptural work (for the Cornaro Chapel

of Santa Maria della Vittoria in Rome) was likely
commissioned in 1644 (completed in 1652). See, Borsi
1984: pp. 160-71, 313-14.

16 La Pieta Trionfante (Messina 1660). It is my
understanding that this play exists as a manuscript
in the Vatican Library. For a synopsis of it, see:
Meek 1988: pp. 25-6. Meek classes the play as a
"tragicommedia morale" (p. 19), and notes that it was
intended for performance by members of a boys'
choir.

17 Guarini's theory of vision is articulated in his
dialogue "De Luce" and in a chapter of his Placita
Philosophia, "De Vita" (1665), which he began to
compose in Paris in 1662. Guarini was commissioned
to take over the design of the Turin chapel in 1667.
For a discussion of this design in relation to his
negotiation of light and material (as well as spirit and
matter, appearance and surface, logos and flesh), see:
Debanné 1999.
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of Piranesi's designs.”™ And, one could go on
gathering architects into this dramatically dis-
cursive assembly.®

Each of the architects named above, who
wrote either dramas or dialogues between the
15th and 18th centuries, were, on the one hand,
participating in modes of composition that
were fashionable at the time. Writing in dia-
logue form was particularly widespread, hav-
ing been a common literary genre for centu-
ries. Charles Perrault, for instance, brother to
the architect Claude, used the form of a dia-
logue (set in the gardens of Versailles) when
he advanced his rather one-sided views favor-
ing the moderns over the ancients in his influ-
ential version of this longstanding "quarrel".2°
Yet, such rhetorical, discursive and dramatic
modes of composition had not traditionally
served simply as stylistic scaffolds for shor-
ing up predetermined arguments. Rather, they
performed as genuine interpretive devices for
probing the complexities and potentialities
of difficult topics. These modes of composi-
tion—of playing-out hypothetical discourses
in particularized settings for the sake of vivid-
ness and topical suggestiveness, and of speak-
ing alternatively from "different points of view"
(in utramque partem) for the sake of procuring
comprehensive understanding and of finding
new insights—these modes were demonstrated
by the first Greek philosophers; promoted in
the first Latin handbooks on rhetoric; prac-
ticed by poets, preachers and others through-
18 Parere su l'architecttura (1765), see: Piranesi 2002;
with Wittkower, 1938, and Rykwert 1980, pp. 379ff.

19 For instance, one could add the plays of Sir John
Vanbrugh and Nicholas Le Camus de Méziéres; as
well as the dramatic trick that Brunelleschi is said to
have played on his carpenter—a trick that was based
on Plautus' Amphitryon, and later turned into a play
by one of his Renaissance acquaintances (now pub-
lished as The Fat Woodworker). On the problematic
significance of Brunelleschi's trick for architects, see
the preface of Tafuri 2006). One could further include
certain architects who collaborated with poets (and
patrons) in the staging of plays, particularly: Inigo
Jones (whose vexed relation with Ben Jonson is dis-
cussed by Gordon 1949); and, Palladio (who staged
the plays of his playwriting patron Trissino).

20 Charles Perrault's Parallélle des Anciens et des
Modernes (1688-97). For a discussion of the signifi-
cance of the dialogue form (among three distinct
speakers) and its setting (Versailles), see: Howells
1983. For the architectural significance of this quarrel,
see the introduction of Perrault 1993.
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out the Middle Ages; pursued by humanists

in the Renaissance; and taught with rigor and
wit throughout the same periods in gram-

mar schools.?" As one scholar of this topic has
argued, such modes of rhetorical and dramatic
composition peaked in the English Renaissance
(with Elizabethan drama), after which a cul-
ture of ambivalence, cynicism and disbelief in
the value of such inquiry gradually took hold—
a culture for whom (as Joel B. Altman puts it):
“the faith in finding out was dying".?? But, of
course, such dramatic manners of inquiry per-
sist. Moreover, the fact that speculative dia-
logues of various manifestations can be found
in the writings of Louis Sullivan, Alvar Aalto,
Louis Kahn and Sverre Fehn, shows that dra-
matic and rhetorical modes of inquiry per-

sist as being especially relevant to architects.?®
Indeed, the enduring relevance of these com-
positional modes for architects has already
been demonstrated above by the topics acted
out in the dramas and dialogues of Alberti, Fil-
arete, Palissy, Bernini, Guarini and Piranesi.
For, the dramas and dialogues of these archi-
tects, though in some ways serving as delight-
ful diversions from their architectural work also
act as influential preludes and reflective com-
plements to it. For instance, the dramatic con-
flicts involving desire and light as rehearsed

by Bernini and Gurarini in their plays were
also played-out in their architectural works
among analogous agents: material and phe-
nomenal, mortal and divine. Similarly, Alber-
ti's manner of dramatically treating topics (in
drama and in dialogue) prefigures his discur-
sive manner of treating architecture in his later
work on The Art of Building (de re aedificato-
ria). Though obviously not written as a play to
be staged, this treatise nevertheless reads as
an animated discourse among various agents

21 For a survey of this tradition and its involvement
with philosophy, see: Kristeller 1979, and Grassi 1980.
22 Altman 1978, p. 395 and 267. Altman lays out this
argument also chapter 2 on "The Moral Cultivation of
Ambivalence”.

23 | am thinking especially of Louis Sullivan's Kinder-
garten Chats (Chicago 1918); Alvar Aalto's imaginary
interviews, and his hypothetical dialogue between an
architect and a professor (Schildt 1997: pp. 263-265);
Louis Kahn's habit of quoting imaginary conversations
during his lectures (see, for example: Twombly 2003,
p. 76); and, Sverre Fehn's conversational and graphic
exchange with Palladio (Norberg-Schulz 1997: p. 108).



speaking out from across time; or, as David
Leatherbarrow has put it: “The book is a city
composed of many voices 'exercising them-
selves in rivalry'".2* The ten books can be read
in this dramatically discursive way because,
throughout them, Alberti demonstrates his
habit of taking counsel with diverse and diver-
gent sources and advisors on each architectural
topic he treats. At different times throughout
his architectural treatise, Alberti speaks explic-
itly to this manner of inquiry; for he finds that
taking animated counsel —with others and one-
self—is an activity integral not only to his pres-
ent task as a searching author striving to do
justice to complex topics and questions, but
also to the projective task of discerning archi-
tects striving in the course of design to fully
consider the range of competing complexities
and potentialities.?®

Given all this, it would seem, then, that by
writing dramatically and in dialogue these
architects (Alberti, Filarete, Guarini, and the
others) were not only participating in modes
of composition commonplace at the time, but
were also engaging modes of rhetorical inquiry
appropriate to their architectural work—or,
as Alberti would have it, integral to it. What
is significant to emphasize here is that archi-
tects and dramatists can be said to have shared
modes of composition and inquiry—rhetorical,
dramatic, and histrionic modes that the history
and theory seminar in question also attempted.
Now, let us return more particularly to this
seminar.

Topical Rehearsals

If drama was the mode of inquiry attempted in
this seminar, and if a mix of exemplary mythic,
fictional and historic architects comprised the
dramatic personae, what then were the top-
ics of discourse? Obviously certain architec-
tural topics were anticipated, and others not.
To help initiate and ground the students’ own

24 Leatherbarrow 1990: p. 51.

25 For example, Alberti urges that all evidence,
including that which is "hidden" and "obscure”, be
sought, compared and "examined repeatedly” (1.5;
cf. 14, 2.4, 9.8). Likewise, he advocates for individual
"deliberation”, internal "counsel" and "mature
reflection” (9.10), including weighing matters in one's
mind "again and again" (9.8). He also describes one's
reasoning process as holding “a secret argument and
discourse" in the mind (9.5, Leoni).
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unanticipated discourse, appropriate topics
concerning the architect's role and means of
representation were introduced at the start of
the term. What became interesting, however,
is that depending on which “architects" came
together to speak, different topics came to the
fore as being most salient. Following a series
of combinatorial experiments conducted in
the seminar room with varying groups of three,
the following three groups and corresponding
trio of topics gradually took shape and eventu-
ally gave rise to the culminating three-act per-
formance. In the first group, Eupalinos, Imho-
tep and the Master Mason together addressed
an enduring topic: the special significance

of language and glyphs for architects. In this
exchange, Imhotep voiced the significance of
these as divine disclosure; Eupalinos, as poetic
utterance; and, the Master Mason, as the oral
and demonstrative means integral to teaching
the lore of the craft. In the second exchange,
the cunning Daedalus, the witty Lepidus, and
Palaestrio (the comic protagonist from Plau-
tus' Miles Gloriosus), together spoke on a sec-
ond tenacious topic: the ambiguous status of
architects—ambiguous, because their excep-
tional savvy and soaring ambition ironically
contrasts with their vulnerably medial posi-
tion. For Daedalus, this ambiguity often led

to tragic displacements; for the comic pro-
tagonist, ludicrous situations; and, for Lepi-
dus, synthetic understanding. Finally, in the
third act, Prometheus, Trophonius, and Aaron
(the tragic protagonist from Shakespeare's Titus
Andronicus), together confronted a third per-
sistent topic: the troubling allure of their pecu-
liar arts—creative fire, affective speech, and
other kinds of technb. Each of the three figures,
in this last group, found these alluring arts to
be powerful influences by which they not only
succeeded in transforming situations for their
own (and others') benefit, but also succeeded
in getting themselves (and others) into seri-
ous trouble. In the course of revealing their
troubles—notably, the punishment they each
received for overreaching in their arts—these
architect-figures exposed the arts of judgment
and reconciliation as being requisite comple-
ments to the more alluring modes of technb.
These three concerns, then, each dealing in
their own way with the peculiar status and
agency of architects, comprised the topical
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grounds for the seminar's rehearsal and culmi-
nating dramatic performance.

At this point, | must forgo a more detailed
account of how the performative settings
and situated choreography (including diverse
props, emphatic gestures, timely sounds, and
connective transitions) were together crafted
by the students with the aim of suggestively
extending the architectural topics of discourse.
Instead, | will close by addressing some of the
embedded problems and theoretical potentiali-
ties of this rhetorical, dramatic, and histrionic
approach to history.

Understudies and Understandings

Clearly such an architectural history and the-
ory seminar as | have described is not meant to
take the place of an introductory survey class.
The seminar's format simply would not work
with large numbers of students. Neither would
it have much chance of success with students
who did not elect themselves into such a par-
ticipatory option. Further, due to its peculiar
focus, the seminar's content lacks comprehen-
siveness and, by its involvement of drama and
myth, the seminar begins to stray from our dis-
cipline's own crucial textual sources. Never-
theless, just as drama was both complemen-
tary and integral to the architectural work of
Alberti, Filarete, Bernini, Guarini and the oth-
ers, so such a dramatic approach might par-
ticipate in some correspondingly integral, if
partial, way to the inquisitive work of architec-
tural history. Beyond this concern for its par-
tiality (in content and in scope), such a histri-
onic mode of inquiry may also be problematic
for its encouragement of individual audacity.
Involving dramatic manners of action no doubt
risks biased parody in lieu of open inquiry; and,
further, may enable the competitive display

of superficial buffoonery in lieu of developing
the desired intellectual agility and profound
engagement, such as is hoped one might gain
by vigorously considering and seriously imper-
sonating alternative positions and points of
view.

Bearing such concerns in mind, it is nev-
ertheless helpful to consider the theoretical
value of such a histrionic approach to history.
For, as a premise for studying architects from
the past, engaging drama—even hypothetically
as a model of inquiry—puts us into a curious
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FIGURE 1: Front page of the sem-
inar's culminating script.

FIGURE 2: Back page of the semi-
nar's culminating script (a collage of
scenes from the various rehersals).

relation to exemplary architects: to their top-
ics, troubles and intentions. By speaking dra-
matically with and through these architects,
one begins to act-out what certain philoso-
phers of interpretation have called "reciprocal
questioning” —a kind of exchange wherein a
questioning interpreter enters into a dialogue
with particular sources of the past; sources
that, themselves being understood as active
questions, also put the interpreter into ques-



tion.?® In another sense, attempting to under-
stand architects by studying them dramatically
suggests that a researcher would be acting nei-
ther as an authority on the architect nor as a
spokesperson for them, but more as an under-
study to them—a more modest, if ambiguous,
relation that nevertheless maintains the poten-
tiality that the understudy might one day be
called upon either to play an architectural role
like the one under study, or else to participate
in an agon comparable to that which the exem-
plary figure's story represents. Finally, figuring
architectural history as drama (even hypotheti-
cally) brings history forth as actions and agons
to be witnessed and interpreted by a present,
lively and inquisitive audience, thus opening
onto further topics, questions and discursive
exchange.

Works Cited

Altman, Joel B. The Tudor Play of the Mind.
Rhetorical Inquiry and the Development of
Elizabethan Drama. Berkeley: University of
California Press, 1978.

Bernini, Gian Lorenzo. The Impressario. Trans-
lated with an Introduction and Notes. Don-
ald Beecher and Massimo Ciavolella, Trans.
Ottawa: Dovehouse Editions, 1994, 2nd Ed.

Borsi, Franco. Bernini. New York: Rizzoli, 1984.

Budge, E. A. Wallis. The Literature of the
Ancient Egyptians. London: Dent, 1914.

Debanné, Janine. "Surface and Appearance in
Guarino Guarini's SS. Sindone Chapel” in
Chora 3. Alberto Pérez-Gémez and Stephen
Parcell, Editors. Montreal: McGill-Queen's
University Press, 1999.

Forty, Adrian. Words and Buildings. A Vocab-
ulary of Modern Architecture. London:
Thames and Hudson, 2000.

Gordon, D. J. "Poet and Architect: the intel-
lectual setting of the quarrel between Ben
Jonson and Inigo Jones" in The Journal of
the Warburg and Courtauld Institutes, Vol.
12 (1949): 152-178.

Grassi, Ernesto. Rhetoric as Philosophy. The
Humanist Tradition. University Park: Penn-
sylvania State University Press, 1980.

26 Weinsheimer, 1991: especially p. 129. On the
relevance of this "reciprocity of questioning” for
architects, see: Leatherbarrow 2001: especially pp.
94-95.

Grund, Gary R. Humanist Comedies. Edited and
Translated. Cambridge, Mass. and London:
The | Tatti Renaissance Library, Harvard
University Press, 2005.

Harvey, John. The Mediaeval Architect. New
York: St. Martin's Press, 1972.

Howells, R. J. "Dialogue and Speakers in the
'Parallele des Anciens et des Modernes'" in
The Modern Language Review, Vol. 78, No.
4 (Oct. 1983): pp. 793-803.

Kristeller, Paul Oskar, “Philosophy and Rheto-
ric from Antiquity to the Renaissance" in
Renaissance Thought and its Sources. M.
Mooney, Editor. New York: Columbia Uni-
versity Press, 1979: pp. 211-259.

Lavin, Irving. "Bernini and the Theater" in Ber-
nini and the Unity of the Visual Arts. Text
Volume. New York: Oxford University Press,
1980: pp. 146-157.

Leatherbarrow, David. “On the Art of Build-
ing in Ten Books" in Journal of Architectural
Education. Vol. 43, No. 3 (Spring, 1990), pp.
51-53.

— — —. "Architecture Is Its Own Discipline”
in The Discipline of Architecture. Andrzej
Piotrowski and Julia Williams, Editors. Min-
neapolis: University of Minnesota Press,
2001: pp. 83-102.

Marsh, David. Leon Battista Alberti. Dinner
Pieces. A Translation of the Intercenales.
Binghamton: Medieval & Renaissance Texts
& Studies, 1987.

Meek, H. A. Guarino Guarini and his Architec-
ture. New Haven: Yale Architectural Press,
1988.

Norberg-Schulz, Christian and Postiglione,
Gennaro. Sverre Fehn: Works, Projects,
Writings, 1949-1996. New York: Monacelli
Press, 1997.

Palissy, Bernard. Recepte Veritable. Edition Cri-
tique. Keith Cameron, Editor. Genéve: Droz,
1988.

Pérez-Gémez, Alberto. Built upon Love. Archi-
tectural Longing after Ethics and Aesthetics.
Cambridge, Mass.: MIT Press, 2006.

Perrault, Claude. Ordonnance for the Five
Kinds of Columns After the Method of
the Ancients. Indra Kagis McEwen, Trans.
Alberto Pérez-Gomez, Intro. Santa Monica:
Getty Center for the History of Art and the
Humanities, 1993.

NCDBS 2010

23



Piranesi, Giovanni Battista. Observation on the
Letter of Monsieur Mariette with Opinions
on Architecture, and a Preface to New Trea-
tise on the Introduction and Progress of the
Fine Arts in Europe in Ancient Times. John
Wilton-Ely, Intro. Caroline Beamish and
David Britt, Trans. Los Angelos: Getty Pub-
lications, 2002.

Ricoeur, Paul. The Reality of the Historical Past.
Milwaukee: Marquette University Press,
1984.

Rykwert, Joseph. The First Moderns. Cambridge,
Mass.: MIT Press, 1980.

Salzman, L. F. Building in England Down to
1540. A Documentary History. Oxford: Clar-
endon Press, 1952.

Schildt, Goran. Alvar Aalto. In his own Words.
New York: Rizzoli, 1997.

Smith, Christine. Architecture in the Culture of
Early Humanism. Ethics, Aesthetics, and Elo-
quence 1400-1470. New York: Oxford Uni-
versity Press, 1992.

Spencer, John R. Filarete's Treatise on Architec-
ture. Translated with an Introduction and
Notes. New Haven and London: Yale Uni-
versity Press, 1965.

Tafuri, Manfredo. Interpreting the Renaissance.
Princes, Cities, Architects. Daniel Sherer,
Trans. New Haven: Yale University Press,
2006.

Twombly, Robert (Editor). Louis Kahn. Essen-
tial Texts. New York: W. W. Norton & Com-
pany, 2003.

Valéry, Paul. "Eupalinos, or The Architect” in
The Collected Works of Paul Valéry, Vol.

4. Dialogues. Bollingen Series XLV. Jack-
son Mathews, Editor. New York, Pantheon
Books, 1956: pp. 65-150.

Weinsheimer, Joel. “The Question of the Clas-
sic” in Philosophical Hermeneutics and Lit-
erary Theory. New Haven: Yale University
Press, 1991: pp. 124-157.

Wilson, Edward. "The Debate of the Carpen-
ter's Tools", in The Review of English Stud-
ies, New Series. Vol. 38, No. 152 (Nov. 1987):
PP 445-70.

Wittkower, Rudolf. “Piranesi's ‘Parere su
L'architettura' in The Journal of the War-
burg Institute, Vol. 2, No. 2 (Oct. 1938): pp.

147-158.

24



HARDCUT | SOFTCAST
Making Virtual

Introduction

The use of digital technology in the architec-
tural design process has evolved from a role

as a mere representational device to that of a
tool for instrumentalized simulation and fabri-
cation. The desire to make buildings look like a
rendering or to produce photo-realistic images
and walkthroughs has given way to an opening
of the potentials of the software to assist the
designer with managing complex geometries,
parametric organizational diagrams, structural
analysis and integrated building systems.

As students move away from a curriculum
and pedagogical trajectory squarely grounded
in the analog process of development and rep-
resentation, a critical juncture is encountered.
There is a need to recalibrate an understanding
of geometry and specifically, the tectonic impli-
cations of introducing digital tools into the
design process. Each academic year two digi-
tal fabrication seminars are offered: The first
introduces a historical, technical, and limited
production perspective to the topic. The sec-
ond course takes the same students and affords
them the opportunity to apply the issues dis-
covered in the first course to a full-scale proj-
ect. Issues of fabrication, detailing, assembly,
and installation govern the design and devel-
opment process.

Specifically, students are asked to examine
the subtle variation in an iterative system and
how homogenous and heterogeneous qualities
can exist simultaneously. The ability of 2D and
3D software to facilitate this type of production
suggests a new type of tectonic development.
Setting metrics, found internal and external to
the iterative systems, makes possible the cali-
bration of both adaptability and specificity. For
example, an internal metric could be based on
parametric modeling rules or geometric com-
plexity whereas external metrics might be
based on structural capacity or contextual limi-
tations. The unification of this seemingly para-
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doxical duality is substantial for how it trans-
forms the conventional tectonic logic and
introduces a new way of design thinking.

For the example used in this paper, stu-
dents were asked to investigate two materi-
als and fabrication techniques for the purpose
of evaluating meaning. Installed at the new
Center for Creative Connections at the Dallas
Museum of Art, this project attempted to chal-
lenge the conventional perception of materials
by transforming the methods by which famil-
iar materials are formed or installed. Concrete
was now rendered soft and even supple, while
paper was rendered as brittle and even bone
like. Through digital modeling software and a
computer controlled laser cutter, students were
able to construct walls where no two tiles are
the same and materials are easily formed in
new ways. This mass customization production
method allowed them to build with the same
efficiencies as traditional methods but with
very unique and innovative outcome. Students
experienced a comprehensive process of design
and implementation and were challenged to
consider how the digital fabrication process
might change the conventional understanding
of tectonics and construction methodology.

Pedagogy

As is the case with most new technological
advancement, these initial questions of value
and control have now been replaced with more
nuanced questions of methodology, explora-
tion, and innovation. It is with these questions
educators now find themselves establishing a
more robust pedagogy of both new and tradi-
tional topics that confront architectural issues
through digital technology. With the digital
playing a broader and more central role in the
educational experience, schools of architecture
have now established curriculum that inten-
tionally generates a platform for more rigorous
exploration.




Educators who were exposed to these issues
in the mid 90's while completing their own
education saw these issues emerge and propel
a debate that provided no immediate conclu-
sion. Regardless of an outcome though, there
was a conviction that many of these issues,
while finding origin within the digital environ-
ment, ultimately needed to be explored physi-
cally. This need has now produced a growing
interest and focus on digital fabrication within
the architectural education process. However,
unlike the implementation of new technolo-
gies in the past that seemed to initially rep-
licate existing methodologies of production,
digital fabrication is typically linked to a more
specific aspect of digital technology. Specifi-
cally, the relationship of parametric and algo-
rithmic design to methods of material and for-
mal exploration seems to be the most fertile
ground currently being developed in schools.
Certainly there are instances of the laser cut-
ter replacing the X-Acto blade and the 3D print
replacing basswood, but within the curriculum
devoted to digital fabrication, there is a larger
interest in the transformation of process and
product as a result of the new technology. As
materiality, assembly, technique, and even aes-
thetic are all now being explored, the focus on
methodology has produced an interest in artic-
ulating a digital tectonic. On some level, while
initial digital modeling software provided an
original avenue to explore geometric complex-
ity at the scale of the building, the introduc-
tion of digital fabrication has shifted the scale

of focus to that of the architectural component.

As such the techniques by which standard and
non-standard materials are assembled has led
to a greater interest in understanding tectonic
and material issues.

It is through this general framework and
perspective that digital fabrication seminars
have been developed at the University of
Texas Arlington. Over the past five years we
have established a two-part course devoted to
exploring issues of tectonic and material sys-
tems production. The first course establishes a
broad foundation of both historical and theo-
retical issues pertaining to digital fabrication. It
is upon this foundation that we then focus on
various 2D and 3D fabrication methods. Parallel
to these issues, a series of software and hard-
ware tutorials are conducted providing insight
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on how to apply the content. With these three
areas established over the first two-thirds of
the seminar, students spend the remaining
portion of the semester establishing a small
design project and executing it. These proj-
ects typically involve some type of light filtra-
tion screen using one of the digital fabrication
techniques outlined during the class. The sec-
ond course, typically comprised of the same
set of students, is then devoted to a semester-
long group research project, which culminates
in the design, construction, and installation of
a full-scale project. Within this course there are
two main components we focus on. First, we
intentionally attempt to investigate how digi-
tal technology might transform an existing con-
struction technology. Masonry wall systems,
suspended ceilings, and pre-cast concrete con-
struction have all served as a conventional
material and assembly system that we have
transformed through the introduction of digital
fabrication technology. The second component
we find critical to this exploration is our ability
to identify and work with a community part-
ner. It is through these partnerships that limi-
tations, client interaction, installation venues,
and construction funding are all established. In
this regard, students are engaged in what we
might consider to be an alternative to tradi-
tional ‘design-build" opportunities. By connect-
ing the curriculum to these two components it
has been possible to establish a series of proj-
ects that are serving to simultaneously expand
our understanding of digital technology issues,
construction delivery methods, and funding
options for students to learn the complexity of
full-scale production

It is worth noting that one additional layer
of instruction is typically introduced to the
pedagogical outline already presented. As an
element of the theoretical lectures and the
software instruction, students are asked to
consider how the control of geometry is mani-
fest if it is developed outside the bounds of
Euclidean axioms and theorems. Legibility of
geometric intention is critical to exploration of
a digital tectonic precisely because it forces an
externalization of the process. Issues of subjec-
tive artistry, formal sculpting, and idiosyncratic
singularity can be confronted and addressed if
the use of non-Euclidean geometry still posses
the capacity to communicate precision, control,



and intentionality. To this end, students are
introduced to techniques of repetition, itera-
tion, blending, morphing, transformative array
as a means to gain this communicative capac-
ity. However, it is also within these techniques
that the need to further understand connec-
tion, precision, detail, joint, and continuity are
all examined. Therefore, these techniques serve
both the purpose of developing geometric
intention as well as a method by which a tec-
tonic philosophy can be developed.

Project

In the Fall of 2007 the Dallas Museum of
Art (DMA) approached the University of Texas
Arlington (UTA) School of Architecture to par-
ticipate in the inaugural opening of The Center
for Creative Connections. The interactive gal-
lery was to serve as a prototype for national
museums seeking to draw younger genera-
tions in to experience a range of educational
opportunities presented through art. The DMA
developed the idea for the new gallery as
venue to showcase existing pieces of their col-
lection and to also rotate through community
partners that could help craft the exhibit to
present local art and design talent. At the time
of initiating the partnership it was determined
that the school would participate through an
Interior Design Studio and the Digital Fabri-
cation Seminar. With this as the framework a
semester long dialogue took place to clearly
develop guidelines and a specific process for
the two institutions to work together.

The DMA came to the partnership having a
clear agenda for the opening exhibit. Mate-
rial and Meanings presented works where the
material composition an art piece has a spe-
cial or unique meaning for either the artist who
selects the materials or for the viewers who
bring their own associations with those mate-
rials to experiencing the work of art. Specifi-
cally, the exhibition included related interac-
tive components to support visitors' accessing
works of art through their sensory and visceral
responses to the materials as well as contex-
tual information. The DMA selected works like
Dorothea Tanning's — Pincushion to Serve as
Fetish, Gustave Courbet's — The Wave, Janine
Antoni's Nkisi — Lick and Lather, and NKkisi
Nkonde's — Standing male figure with nails from
their permanent collection to establish works

FIGURE 1:

of art with very intentional material meaning.
The School of Architecture was asked to con-
sider the same topic but through the eyes of an
architect or interior designer. Both classes were
given walls intended to define space where
certain activities would happen in the gallery
space. For the Digital Fabrication Seminar, one
side of the wall was set up to sever as a space
for social relaxation and interaction, while the
other side was to serve as a backdrop to Frank
Gehry's Easy Edge Chair, another piece of the
DMA's permanent collection. Beyond the foot-
print, which was determined by the exhibition
designer, the class was free to design what-
ever they wanted as a response to the curato-
rial position.

As we initiated the design process in the
seminar, we accepted a set of parameters
to help guide our decision-making. First we
established our own response to the curatorial
position by asking how materials and mean-
ing could be transformed or changed as the
result of introducing digital fabrication into the
construction process. Second, we new that all
labor, digital fabrication, and installation would
have to happen exclusively by our own team
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FIGURE 2:

in order to work within the budget. Third, we
determined that we would split the wall into
two different sides to help focus us on the
material expression and not just the singular-
ity of the walls geometry. Last, we embraced
the idea of working with a system of individu-
ally constructed, iterative components capable
of working together as a unified field. This last
issue was also critical for the opportunity to
examine detail, connection, installation proce-
dure and issues of precision and jointure — all a
function of researching a digital tectonic. The
design process lasted approximately four weeks
with initial material explorations starting about
half way through. The simultaneity of this was
useful so that as we made important decisions
within the digital environment we could test
the material properties immediately and then
feed the outcome back into the design process,
thus creating an active information loop. Our
initial decision to work with fabric formed con-
crete came first out of past seminar research
which provided an existing working methodol-
ogy and second, a recent presentation by Mark
West on the work he was conducting at the
University of Manitoba through his research
program C.A.S.T." By contrast the decision to
use paper for the other side of the wall was the
result of a series of drawing and cutting exer-

1 www.umanitoba.ca/cast_building/
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cises performed in past semesters using the
laser cutter. We titled each side of our wall
to reflect a combined material and meaning
intention: Hardcut and Softcast.

The base wall was configured as a flattened
'S' shape at a linear length 24'-0". One end
the wall started at a height of 9'-0" and then
gradually tapered down to a height of 4'-6" to
reveal a window in one corner of the gallery.
This geometry was crucial to development of a
non-standard set of tiles that would cover both
faces of the wall. Dimensions of the tiles were
limited to the cutting bed dimension of the
laser cutter. This limit also proved useful estab-
lishing a manageable size that could be lifted
and positioned by one person when working
with the fabric formed concrete. The only other
contextual consideration was the DMA's desire
to incorporate a flat screen TV into the wall for
the purpose of showing the design, fabrication,
and installation process for all of the UTA work.
By placing the TV at the tall end of the wall we
were able to splay the tiles into two vectors
while still maintaining an over-all continuity in
the iterative system of concrete components.

For the concrete tiles we used a hybrid rigid
and soft formwork to create the desired mate-
rial effects. We applied a parametric voronoi
pattern to each tile in either a single, double,
or triple frequency. We discovered that the
higher the number of vorinoi openings the less
the fabric material was allowed to displace.
The single instances actually provided the larg-
est opening for the fabric to displace from the
formwork and therefore had the greatest volu-
metric magnitude. The subtle variation in mag-
nitude and frequency was a way to calibrate
the system to have different zones of expres-
sion without breaking the over-all continuity
of the surface. We also discovered through a
series of tests that the material type and color
played an important role in the final outcome
of the tile. We settled on a very affordable rib
knit fabric that came in a variety of colors and
combined it with the framework of the vor-
onoi cut-out to make our tiles. Each tile was
also cast with a small piece of chicken wire for
reinforcement and four mounting bolts. The
result was a controlled perimeter frame that
then 'bubbled' out to create a soft protrusion.
The fabric and the way it was inserted into the
wooden frame produced a series of ripples and



FIGURE 3:

folds in the concrete surface. Because the fab-

ric could slowly drain off excess water through

the fabric the surface residue provided incred-

ible detail as it cured. The texture of the fabric
was directly transferred onto the surface of the
tile rendering them as soft and pillow-like.(Fig-
ure 1)

On the other side of the wall we chose to
use thick paper to create each multi-layered
tile. The purpose of this wall was to serve as a
textured backdrop to the platform of the Easy
Edge Chair utilizing a different material from
the socializing side. While material and func-
tion were different, there was still an interest
in juxtaposing a similar geometric configura-
tion for both sides of the wall. This juxtaposi-
tion was established to further reinforce the
role of the transformed material properties

and to draw a very subtle comparison between
the two sides given that they worked with the
same tile sizes and similar configurations. The
paper was also manipulated and cut using a
series of applied vorinoi patterns at four differ-
ent scales. (Figure 2) By running a script that
controlled the scale, density, and distribution
of the voirinoi onto the tile dimension, we
were able to calibrate density and frequency
and thus control the transparency of each layer.
Each of the layers were separated by a half inch
and thus created a surface that had depth and
texture. Unlike the concrete side, there was no
TV and so the tiles separation is less articulated
and based on proximity the surface can appear
either as a uniform texture or a series of tex-
tured tiles. By leveraging the specificity of the
digital model and the ability to calibrate subtle
variation through the file we were able create a
series of 144 unique and different tiles that col-
lectively work together as a unified system on
both sides of the wall. Each side presents a dif-
ferent material effect but each utilizes the same
basic overall geometry. (Figure 3 & Figure 4)
The installation process was actually folded
into the design and fabrication process when
it was realized that our window for being on
site and working would be limited to two days
- one day for each side. This required us to cre-
ate a system that allowed most assembly to
take place off-site and then bring chunks of the
wall to the museum for more easier and faster
installation. The devised strategy for both sides
was to divide the 144 tiles on each side into 18
columns, where each column would work as
a single assembled unit. For each side vertical
structure was integrated so as to hold the tiles
in place and facilitate the installation process.
While the walls were separated into vertical
columns for the purpose of installation, once
installed the connection both horizontally and
vertically was uniform. Both the Softcast and
Hardcut walls remained installed for twelve
months with the Hardcut wall continuing to
remain a part of the Center for Creative Con-
nections exhibit now almost two years later.

Conclusion

One of the most rewarding aspects of this pro-
cess was for the students to return repeatedly
to the gallery over time to see how people
interacted with what they had designed and
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constructed. People of all ages would slowly
approach both sides and reach out to touch
the wall with surprised expressions revealing
the difference between what they thought they
knew about the surface with what was ulti-
mately revealed through interaction and prox-
imity. As well, we have concluded that the
experience of installation, detailing, and cli-
ent interaction as part of the curriculum of this
course proves useful to help students under-
stand that the digital technology is not an
exclusive silo of exploration, but rather cross-
pollinates across a series of other courses they
are taking.

| think it is fair to say that the example of
the DMA project, while demonstrating a rea-
sonable level of ambition and execution to be
taken on in a three credit seminar course, does
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not conclusively resolve issues of digital tec-
tonics. It is probably more accurate to suggest
that issues of digital aesthetics was engaged
and explored, with a modest level of under-
standing around tectonic issues and architec-
tural assembly. Rather than seeing this as a
failure of the course | think it illustrates the
need to engage these issues incrementally

and in some way clearly identifies the explor-
atory nature of the current state of this curricu-
lum. With each semester we have attempted
to build upon the previous body of knowledge
and arrived, through both success and failure,
at a process that provides an opportunity for
students to investigate, design, and construct
at full-scale architectural components that have
been transformed through the CAD/CAM pro-
cess. Courses establishing a loose framework of
academic objectives but which are ultimately
customized based on each semester's oppor-
tunities and parameters can provide for a very
dynamic learning experience.



SKETCHING WITH CODE:
DEVELOPING PROCEDURIAL
LITERACY IN EARLY
ARCHITECTURAL EDUCATION
Making Virtual

Introduction

Programming does not have a good reputation
in architecture. Older designers might remem-
ber having to learn FORTRAN, PASCAL, or
some other programming language when they
were in school. For most, it is not a fond mem-
ory. Early attempts at teaching programming to
architects focused on tasks which were either
too mundane (e.g. drawing and spreadsheets)
or too esoteric (theory-driven applications
such as shape grammars) to hold the students’
interest. Besides, in a few years, program-
ming seemed to be obsolete. When software
with direct manipulation’ interfaces became
available it seemed to make more sense to
push vertices around with a mouse than with
code. Moreover, one didn't need to subscribe
to a complex theory of design to do it. Most
students who had to sit through these early
courses never programmed again. 2

But perhaps it is time to revisit the idea of
programming in architecture. In the first half
of this paper, | argue that basic computer pro-
gramming has an important role to play in
beginning design education. In the second, |
propose a pedagogical framework for improv-
ing how it may be taught.

I. Procedural Literacy

While direct manipulation interfaces have
made working with computers easier, they do
not leverage the full potential of computa-
tion. Most architects today still perform much
of their work by hand, drawing and updating
every individual line and surface. But this may
soon change. The next generation of design
software involves indirect manipulation, speci-

1 Direct manipulation is the interface paradigm
most users experience today. It involves interacting
with graphic symbols (i.e. icons) through pointing
and selecting.

2 McCullough, Malcolm. "20 Years of Scripted
Space." Architectural Design 76 4 (2006): 12-15.
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fying instructions, rules, and relationships so
the computer can perform much of the mun-
dane work itself. This is known as computa-
tional production and it has the potential to
dramatically expand our capacity for mental
and creative labor. It is already transforming
other professions such as stock trading, biology,
and journalism, among others, and is likely to
do the same for architecture in the near future.
Computational production is not an augmen-
tation of existing practices, but a redefinition?;
a different way of working than people are
accustomed. Moving forward, it is likely to be
the dominant method of architectural design.
As such, it should be taught to students early
in the curriculum, in parallel with other ways
of making and considering design. However, in
many architecture programs, one finds several
examples of computational production — para-
metrics, generative design, dynamic architec-
ture, data integration, etc. - taught as separate,
advanced subjects. There is no provision made
for a basic course in computation, a founda-
tion in the concepts and mindset which should
be prerequisite for these advanced labs and
studios.

Mastering computational production
involves learning a particular set of tropes and
skills, but most importantly, adopting a differ-
ent outlook. Computers are machines whose
operation is defined by procedures. As such,
the key to working well with computation is
to understand process. For instance, most of
the tools we work with are "black boxes". One
can interact with the controls on the outside,
but may not know how or why the tool works.
With computation, these details are impor-
tant. The operational logic of a computational
system is often comprised of complex chains
of cause and effect. Thus, one cannot make
3 Pea, Roy D. "Beyond Amplification: Using the
Computer to Reorganize Mental Functioning." Educa-
tional Psychologist 20 (1985): 167-82.




any assumptions about how a program works
based on input and output alone. Under-
standing process, then, is critical to making
sense of these systems. To cite another exam-
ple, because computers can execute billions
of procedures quickly and without error, they
are capable of feats no human could achieve.
Designers must learn to think and act at a dif-
ferent scale of production, beyond what they
can touch or observe themselves. Last, design-
ers are typically dependent upon others for
their software tools. They are used to having
the same tools as other designers and working
under a set of inflexible limitations. But, with
the proper procedural description, a computer
can become nearly any tool. Taking full advan-
tage of computation involves a faculty with
abstraction, the ability to improvise with small
programs as part of one's personal process.

Procedurality is a unique property of com-
puters as a medium; what every computational
artifact or technique has in common. To get
the most out of their software and to recog-
nize and overcome its limitations, designers
need to be able to think procedurally: to write
procedures to create effects and anticipate the
effects of a given procedure.* Moreover, archi-
tects must be able to translate their knowl-
edge of design into the realm of computation,
considering how they design and even what
design is. Without an understanding of process,
designers are limited in their approaches and
disadvantaged when learning computational
tools. And so, students need to learn basic
procedural literacy: how to read, write, and
reason with procedures. To achieve this literacy,
they must learn how to program.

While it may be possible to learn a kind of
procedural literacy using analog means (study-
ing cooking, for instance), transfer of knowl-
edge from one domain to another is difficult.®
Since students will be applying procedural
thinking with computers, it makes sense
that they learn it with computers. Moreover,
instructions for a computer are different from
those among humans. For example, computer
code requires explicitness; human language

4 Sheil, B.A. "Coping with Complexity." Information
Technology & People 1 4 (1983): 295 - 320.

5 Perkins, D. N., and Gavriel Salomon. "Are Cogni-
tive Skills Context-Bound?", 1989. 16-25. Vol. 18.
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is full of inference and assumptions.® In this
sense, code is useful because it is a general
language for describing process which is both
human and machine-readable. However, the
particular programming language studied is not
important. Rather, the goal should be to learn
the concepts and structures shared by all pro-
gramming languages.” The expectation is not
for students to become software developers.
Procedural literacy is just that; literacy. While
most people know how to read and write, not
everyone is a professional novelist. But like
writing, designers should learn programming in
order to be able to express themselves, to nav-
igate their culture, and, most importantly, to
think.

An early course in programming, which helps
train students to work with process, may serve
as a useful foundation, something that will
have relevance despite changes in technol-
ogy. The challenge is that learning program-
ming is difficult. By a rough estimate, nearly
35% of computer science students drop out -
even in the best programs.® Of those who do
graduate, many lack a basic understanding of
programming concepts.” Some would believe
that programming is hard because it depends
upon humans writing (seemingly) cryptic code.
They argue that a better language or graphi-
cal interface is the solution. But the details of
programming languages don't present a prob-
lem for novices very long. Even young children
can master them, given enough time.'® After
a semester, syntax is no longer a problem for

6 Larsen, SF. "Procedural Thinking, Program-

ming, and Computer Use." Proceedings of the NATO
Advanced Study Institute on Intelligent Decision Sup-
port in Process Environments. Ed.

7 Mateas, Michael. "Procedural Literacy: Educating
the New Media Practitioner." On The Horizon. Special
Issue. Future of Games, Simulations and Interactive
Media in Learning Contexts 13 1 (2005).

8 Guzdial, Mark, and Elliot Soloway. “Computer Sci-
ence Is More Important Than Calculus: The Challenge
of Living up to Our Potential."” ACM, 2003. 5-8. Vol.
35.

9 Clear, Tony, et al. "The Teaching of Novice Com-
puter Programmers: Bringing the Scholarly-Research
Approach to Australia." Tenth Australasian Computing
Education Conference (ACE2008). Ed.

10 Kay, Alan. "The Early History of Smalltalk.” ACM
SIGPLAN Notices 28 3 (1993): 69-95.



most users. It is the procedural errors and the
design of procedures that remain an issue.”

While better tools can help eliminate unnec-
essary details and connect computational
ideas to domain knowledge, they can't elimi-
nate the thinking required. As Michael Mateas
points out, even with the perfect interface— if
we could simply tell the computer what we
wanted to do — we would still need to be able
to design and describe procedures. No matter
how intelligent the software, “expressing ideas
will always take work".'? Procedural thinking
won't emerge spontaneously from better tools.
The problem with learning programming is not
technological, it is psychological and cultural.”
The solution must be educational.

The fact is that students don't learn enough
about process in traditional programming and
digital media courses. Instead, these courses
tend to focus on the surface details of code,
the syntax and commands." These details are
necessary but not sufficient for procedural liter-
acy. In addition, students are often taught com-
putational tropes using rote tutorials. While
following tutorials enables them to attempt
more sophisticated projects, the knowledge
they learn is brittle. If a student encounters
a context which is different from the origi-
nal tutorial, they may not be able to recall the
technique or apply it properly. Moreover, being
given the steps to implement something is not
the same as deriving those steps oneself. Tuto-
rials do not teach students how to design their
own procedures or why the procedures within
the tutorial are structured a certain way. Stu-
dents need commands and patterns, but they
also need a higher order framework for making
sense of them in the context of their work. This
is what is missing from most pedagogy of com-
putational production.

11 Linn, Marcia C. "The Cognitive Consequences of
Programming Instruction in Classrooms." 1985. 14-29.
Vol. 14.

12 Mateas, Michael. "Procedural Literacy: Educating
the New Media Practitioner." On The Horizon. Special
Issue. Future of Games, Simulations and Interactive
Media in Learning Contexts 13 1 (2005).

13 Sheil, B.A. "Coping with Complexity." Information
Technology & People 1 4 (1983): 295 - 320.

14 Soloway, E. "Learning to Program = Learning to
Construct Mechanisms and Explanations.” ACM, 1986.
850-58. Vol. 29.
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How can architects learn procedural liter-
acy? Perhaps how they already learn visual lit-
eracy. Sketching is one of the first courses in
the architectural curriculum; a foundation for
all courses to follow. It teaches architects how
to draw, but more importantly, how to think
about form and design. Its rigorous nature and
progression from concrete to abstract concepts
promotes the development of a robust men-
tal model for representation. As such, | pro-
pose that we ought to teach programming like
a sketching class.’®

Il. Sketching in Code

Instead of instructing students how to oper-

ate a programming language as one might an
industrial tool, educators should teach com-

putation as a flexible medium for thinking. In
the remainder of this paper, | will detail how
“sketching with code” might serve as a model
for achieving such a goal.

Motivation

Most people find programming intimidating.

In my experience, designers often have anxi-
ety about learning it because they don't con-
sider themselves proficient in math and logic."®
At the very least, they believe programming
falls outside of their profession. It is impor-
tant to address this anxiety early because how
a person feels about what they learn can be as
important as how they are taught. To a certain
extent, students will do whatever is asked of
them, but if they lack confidence in themselves
and are uninterested in the material, their
experience is less likely to be productive.

We learn best when we are in an environ-
ment in which we feel capable and supported.
Consider how gymnasts practice their routines
with guide ropes, pads, and nets. Because they
are less afraid of getting injured if they fall,
they can place more of their effort on improv-
ing their performance. Similarly, in design edu-
cation, sketching class is a safe environment
15 The sketching metaphor is not my own inven-
tion. It is part of a tradition of pedagogical program-
ming languages such as Processing, Design by Num-
bers, and Logo, which are designed to enable users to
create visual forms with a minimal amount of code. |
take the efforts of these languages and their creators
as a pedagogical jumping-off point.

16 Nor would they want to be, as those things seem
like the very antithesis of creativity to most designers.
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in which one can learn to draw. There is no
expectation of perfection. The sketchbook is a
place to try things, to repeat them, and to fail
without penalty. False-starts and mistakes far
outnumber one's “good" sketches. And that's
okay. In sketching class, students might lack
self-confidence at first, but they are willing to
try. This is the earnestness we ought to dupli-
cate in an early programming course.

Calling programs sketches, although it is a
small gesture, can help ease students’ appre-
hension. As a metaphor, it connects what they
are doing to architecture and sets the expec-
tation that their programs will be short and
rough (see: Practice). If students know they
aren't expected to be great programmers right
away, they may be more willing to suspend
their fear and make an effort.

Practice

To learn a craft — to develop skills and an
intuition for a medium — demands a fair
amount of hands-on practice. A sketching class
revolves around this notion. Students draw and
they redraw. Repetition and refinement is the
order of the day. They fill entire sketchbooks
with the shared understanding that their goal
is not a well-refined piece, but rather learning
how to draw.

A first programming course should be a simi-
lar experience. But instead, students are intro-
duced to programming in advanced labs or stu-
dios where they might only implement a few
programs over the course of a semester. This is
simply not enough practice, and of insufficient
variety, to get a feel for the complexities and
contradictions of procedural work. The typi-
cal pedagogy of lengthy tutorials and multi-
week projects implicitly emphasizes product
over process; following instructions and get-
ting something to work (by any means neces-
sary) rather than understanding how it works.
Students may write programs, but they do not
necessarily learn how to program.

As with any craft, the best way to learn to
program - and to learn from programming -
is to do a lot of it. Like a sketching class, an
introductory programming course ought to
focus on a rigorous sequence of small exer-
cises designed around the fundamentals of the
medium. | taught a course at the University of
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Michigan last fall'” with this idea which | cite
as one example of how to implement this in
the classroom.

In a typical hour of my course, | had students
write as many as eight to ten small programs in
Processing. That might sound like a large num-
ber, but these “sketches" consist of only a few
lines of code. With careful planning, a sketch
can produce sophisticated and interesting
visual output which illustrates the concept at
hand. Because the programs are so short, stu-
dents have an easier time following the flow of
the code. Also, if a student makes a mistake or
has a misunderstanding, it can be diagnosed
quickly. Like a drawn sketch, these programs
are not expected to be efficient or flawless, but
rather an opportunity to learn.

A traditional programming lecture might
demonstrate the same number of examples
as my class in the same amount of time, but
| believe there is a benefit to having students
type the code and observe the results for
themselves. The experience of coding engages
more senses and is more involving than merely
watching the instructor. Once students have
made their sketch, they can experiment and
try different options on their own, testing the
limits and potential of the concept. They can't
do this if the instructor is merely showing the
example to them (and many of them won't do
it at all outside of class). This also gives them
a bit of room for creativity, which can be more
motivating than following along with fully-pre-
scribed examples.

Ultimately, my students wrote far more pro-
grams than they might in a typical program-
ming class. While a student working on a
tutorial or a studio project might be stuck
debugging the same handful of loops, a stu-
dent in a sketching class, as in my example,
could write and experiment with dozens of
loops across a multitude of contexts. In my
experience, increasing students' practice time
gives them a more robust understanding of
computational concepts — where and when to
apply them; exceptions, etc. — and helps them
grasp the medium as a whole.

17 Course website at: http://arch506-fog.tcaup.
umich.edu/



Cognitive Loading

Many computation courses involve too much
design. Students are expected to learn pro-
gramming and apply it fluently at the same
time. Even in an advanced course, this is
unreasonable.

Abstraction and synthesis cannot occur
while one is still learning to comprehend the
medium. It's like learning to drive a car. At first,
there are so many unfamiliar details to monitor
— steering, gas, signals, etc. — that navigat-
ing the vehicle to a destination is often more
than a person can handle. Until the new driver
is comfortable with the controls, they aren't
going anywhere.

In cognitive science, this idea is known as
cognitive loading. The more things one has to
keep in active memory, the more difficult it is
to perform well. One of the reasons program-
ming is so challenging is because it has a sub-
stantial cognitive load."® Even in basic pro-
grams, there are many elements to keep track
of: proper syntax, remembering commands,
program flow, variable states, and so forth.
Adding design (which is also a complex task) to
the mix may be asking too much of novices.

With traditional sketching, the constraints
of the course allow students to gain familiar-
ity with the nuances of the medium. Students
are not expected to think up original work or
innovative methods. As such, they can focus
on developing skills and learning a set of prin-
ciples from drawing which they can apply
to form and design. In a basic programming
course, the same idea should apply.

Cognitive loading extends to lesson plans, as
well. Too many details or prerequisites and stu-
dents can easily become lost and confused. To
alleviate this, it can be helpful to remove any
unimportant details that might slow students
down, especially when introducing a new con-
cept. For example, having students write their
programs from scratch might be realistic, but
for novices it introduces more details to track
and opportunities for errors. Students might
so much spend time and effort typing and cor-

recting punctuation errors, that they become
18 Guzdial, Mark. "How We Teach Introductory
Computer Science Is Wrong." Communications of the
ACM (October 8, 2009). Accessed January 10, 2010
<http://cacm.acm.org/blogs/blog-cacm/45725-how-
we-teach-introductory-computer-science-is-wrong/
fulltext>.

distracted from the main idea of the lesson. To
help reduce cognitive load, instructors can pre-
pare programs ahead of time and have stu-
dents modify or add small sections to them.
This method of turning complex programs into
simplified sketches makes it possible to cover
more material with greater depth.

Although programming will never be as sim-
ple as sketching with a pencil and paper, to
teach it well, we ought to be wary of its com-
plexities and seek to reduce them wherever we
can.

Transfer

An important goal of learning is to be able to
apply knowledge and skills learned in one con-
text to other situations. In education this idea
is known as transfer'®. With procedural literacy,
the hope is that computational concepts and
thinking skills will transfer to any software or
design challenges students may face.

The problem is that most programming
courses do not successfully promote trans-
fer. As discussed earlier, many of them empha-
size surface details of the code and depend
upon rote tutorials. These activities often make
knowledge inert — locked within the context in
which it was learned.

In education, there appears to be an implicit
assumption that transfer happens on its own.
For example, if students are immersed in writ-
ing code long enough, eventually they will fig-
ure out how to think procedurally. Research
has shown consistently that this is rarely the
case. To encourage transfer, it is best to teach
with transfer in mind.

Sketching courses tend to do this well
(although they may not invoke the theory of
transfer when doing so). In these basic studios,
it is understood by both teachers and students
that more is being taught than merely how to
draw. This is important because one of the keys
to transfer is priming the student — prepar-
ing them to see beyond the surface details and
mindfully abstract what they learn. Students
know that sketching is not the end, but the
means. Drawing is almost secondary to learn-

19 For a good survey of this topic, see Butterfield,
Earl C., and Gregory D. Nelson. "Theory and Practice
of Teaching for Transfer." Educational Theory Research
and Development 37 3 (1990): 5-38.
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ing the basic concepts of representation and
form.

How does one actively teach for trans-
fer? There are two commonly discussed meth-
ods. First, there is low road transfer, in which
the learner practices an activity extensively
and deliberately in a variety of situations to
the point of near automaticity. Essentially, one
over-learns something to the point where they
develop a behavioral response, an intuition.
But, to be clear, few courses are designed to
involve students in the amount of effort this
takes. In order for this kind of transfer to occur,
it can take a considerable amount of time.?°

Second is high road transfer, in which lessons
are designed to promote a deliberate abstrac-
tion of principles. For instance, students might
be given several related examples and then
asked to come up with a principle they share.
Later, the same students would be asked to
determine if the principle applies in a series
of different situations. In this manner, the stu-
dents' knowledge is effectively decontextual-
ized, made and not merely given.?! The trouble
with this method is that the material must be
presented in a highly specific way in order to
trigger transfer. Once again, most programming
courses do not have this kind of structure.

| believe sketching accomplishes transfer as a
combination of both methods. Students draw
a great deal, practicing to develop hand-eye
coordination but also internal generalizations
about types of form and visual and aesthetic
principles. In addition, students’ sketches are
used by the class to explicate and examine
principles. It is this structure, which promotes
both low and high road transfer, that | believe
programming classes ought to emulate.

Feedback

Imagine you are a golfer trying to improve
your game. Hoping to fix your swing, you
drive a few balls while your golf pro watches.
A week later — while you are putting — she
calls back and explains why your shots tend to

hook. How much do you think the pro's advice
20 Perkins, D. N., and Gavriel Salomon. "Are Cogni-
tive Skills Context-Bound?", 1989. 16-25. Vol. 18.

21 Perkins, D. N., and Gavriel Salomon. "Teach-
ing for Transfer." Educational Leadership 46 1 (1988):
22-32.
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will improve your drive? Probably not much.
And yet, this is analogous to the kind of feed-
back many designers receive in programming
courses.

Most students' only practice with coding is
outside of class, in their homework or projects.
Because the grading process can take so long,
there can be a considerable lag between when
they submit their work and receive comments.
Often, students won't hear back about their
programs until after the next lesson. By this
point, they have likely shifted their attention to
the new material. They have little motivation
or incentive to return to the old work and cor-
rect their mistakes.

In a traditional sketching class, students
receive active coaching while practicing. Feed-
back is frequent and timely. The teacher walks
around as students draw, assisting and mak-
ing comments. The low response time between
practice and feedback is beneficial to help-
ing students correct their performance. Basic
behavioral psychology tells us that reinforce-
ment occurs when treatment closely follows an
action. The sooner a student receives coaching,
the more likely they are to correctly interpret
the material. Ideally, coaching would occur
while they are engaged in a task.

The quality of feedback is also important. For
example, in a typical programming lab, stu-
dents may receive timely help, but it is seldom
constructive. When the lesson consists of fol-
lowing tutorials, feedback from the instructor
is not focused on an individual's understand-
ing, but on making sure everyone completes
an instruction so the class can move on to the
next one.

In contrast, a sketching exercise, which does
not require a sequence of interdependent
steps, allows for a greater flexibility of pac-
ing. As such, the instructor can steer students
towards comprehension rather than compli-
ance — correcting any misunderstandings in
their mental model of the medium.

Sustained practice is essential to developing
skills and understanding, but repetition alone
is not enough. Feedback, at the right time and
of the proper type, is essential to making prac-
tice worthwhile.



Conclusion

Computational production is reshaping pro-
fessions. To adapt and thrive, designers will
need procedural literacy. They must learn —
and learn from — programming. Unfortunately,
teaching programming successfully is a chal-
lenge. While most students can pick up a lan-
guage, they often fail to learn procedural think-
ing. The “sketching with code" framework,
described in the second half of this paper, is an
attempt to address the shortcomings of tradi-
tional programming and digital media courses
and steer students towards procedural literacy.

The components of the framework: improv-
ing students' motivation, reducing task load,
teaching for transfer, and providing timely
feedback, are not new ideas in education. One
could say this is simply what good teachers do.
However, | have found through my research
and in my own experience that these elements
don't often come together in programming
classes and this —not poor student aptitude or
unintuitive tools— is the reason why most stu-
dents are unsuccessful.

It is my hope that sketching might serve as
a familiar metaphor for design educators; a
reminder as to what the purpose and method
of teaching programming ought to be. We
sketch in order to think and such thinking
cannot be reduced to (or induced from) rote
instructions. It must be coached and cultivated
through deliberate practice over time. The rev-
erence and patience we reserve for teaching
students drawing ought to be applied to our
curriculum for computation. As manual sketch-
ing is to CAD plans and 3D models, so is basic
programming to the future of the profession.

Works Cited

Butterfield, Earl C., and Gregory D. Nelson.
“Theory and Practice of Teaching for Trans-
fer." Educational Theory Research and Devel-
opment 37 3 (1990): 5-38.

Clear, Tony, et al. “The Teaching of Nov-
ice Computer Programmers: Bringing the
Scholarly-Research Approach to Australia.”
Tenth Australasian Computing Education
Conference (ACE2008). Ed.

Guzdial, Mark, and Elliot Soloway. “Computer
Science Is More Important Than Calculus:
The Challenge of Living up to Our Poten-
tial." ACM, 2003. 5-8. Vol. 35.

Guzdial, Mark. "How We Teach Intro-
ductory Computer Science Is Wrong."
Communications of the ACM (Octo-
ber 8, 2009). Accessed January 10, 2010
<http://cacm.acm.org/blogs/blog-
cacm/45725-how-we-teach-intro-
ductory-computer-science-is-wrong/
fulltext>

Kay, Alan. "The Early History of Smalltalk."
ACM SIGPLAN Notices 28 3 (1993): 69-95.

Larsen, SF. "Procedural Thinking, Programming,
and Computer Use." Proceedings of the
NATO Advanced Study Institute on Intelli-
gent Decision Support in Process Environ-
ments. Ed.

Linn, Marcia C. “The Cognitive Consequences
of Programming Instruction in Classrooms."
1985. 14-29. Vol. 14.

Mateas, Michael. "Procedural Literacy: Educat-
ing the New Media Practitioner." On The
Horizon. Special Issue. Future of Games,
Simulations and Interactive Media in Learn-
ing Contexts 13 1 (2005).

Pea, Roy D. "Beyond Amplification: Using the
Computer to Reorganize Mental Function-
ing." Educational Psychologist 20 (1985):
167-82.

Perkins, D. N., and Gavriel Salomon. "Teach-
ing for Transfer." Educational Leadership 46 1
(1988): 22-32.

Perkins, D. N., and Gavriel Salomon. "Are Cog-
nitive Skills Context-Bound?", 1989. 16-25.
Vol. 18.

Sheil, B.A. "Coping with Complexity." Infor-
mation Technology & People 1 4 (1983): 295
- 320.

Soloway, E. “Learning to Program = Learning to
Construct Mechanisms and Explanations.”
ACM, 1986. 850-58. Vol. 29.

NCDBS 2010

37



DIGITAL EVOLUTION: EVOLU-
TION OF ARCHITECTURAL EDU-
CATION THROUGH DIGITAL
MEDIA

Making Virtual

Professional practice has been more success-
ful in utilizing new tools and integrating digi-
tal thought with architectural thought, creat-
ing a new design process with profound results.
“Today | would think that you couldn't even

run a practice without having advanced perfor-
mance techniques for understanding the way
your projects operate within functional terms,
within environmental terms, within technologi-
cal terms, and for looking at the development
of a project in the early stages.... It's not evo-
lutionary ... our clients expect this."! Continu-
ally evolving digital technologies have begun to
pressure the existence of two-dimensional CAD
drafting in practice. Building Information Mod-
eling (BIM) systems have already taken own-
ership of the multidimensional production of
the design industry. Digital work has allowed
instantaneous interaction between architects
and engineers, increasing speed and precision
in early phases of the design process.? This dig-
ital evolution has fundamentally shifted the
design process of practicing architects, from
global firms to local offices alike, and changed
the way we conceive and assemble build-
ings.? Technological evolution is constantly and
instantaneously moving around us.

With this rapid transformation in profes-
sional practice, how can we prepare and train
students to be aware of the current profes-
sional environment and to develop their own
design process in a digitally oriented world?
Regardless of analog or digital tools, beginning
design studio is a fundamental course to teach
1 Thom Mayne, Follow-up Assessment: Thom
Mayne, "Change or Perish" interview with Rob-
ert Smith, AlArchitect This Week, Octo-

ber 9, 2009, http://info.aia.org/aiarchitect/
thisweeko9/1009/1009rc_mayneinterview.cfm

2 AIA Documents Committee and AIA California
Council. Integrated Project Delivery: A Guide. Version
1, Section1 (2007): 21.

3 Tierney, Therese. Abstract Space: Beneath the
Media Surface New York: Taylor & Francis, 2007.

SEUNG K. RA, ASSISTANT PROFESSOR
OKLAHOMA STATE UNIVERSITY SCHOOL OF
ARCHITECTURE

students to understand spatial and composi-
tional aspects of architectural design. At Okla-
homa State University School of Architecture,
we are still seeking the appropriate path for
integrating digital design into beginning design
education, as well as the role for the computer
in subsequent design studios. We face a chal-
lenge: how digital design could be successfully
integrated into the core design process in our
curriculum.

Initial Studies

In order to begin to implement the computer
into beginning design studio, we must consider
the change on an individual project level, and a
larger curriculum level. This paper describes an
ongoing investigation into integration on the
small and large scale, by comparing two recent
projects and an ongoing experiment. On the
smaller project scale, we began by adapting a
traditional design exercise to a digital medium.
The abstract Tartan Grid project was given to
the beginning design studios of both schools of
architecture at New York Institute of Technol-
ogy and Oklahoma State University in differ-
ent time frames and classes. Having introduced
this fundamental design exercise in both ana-
log and digital formats, in separate courses, it
generated varied outcomes.* The design pro-
cess itself was altered, in addition to the design
product. Through these types of experimental
exercises, we can begin to explore digital inte-
gration at a fundamental level. A description of
the methodology of the two projects follows.

Tartan Grid _Analog

The traditional Tartan Grid exercise was given
to students in NYIT's Introduction to Visualiza-
tion course. Students were asked to create a
complex three-dimensional figure using a sys-
4 William J. Mitchell. Forward to Expressive Form: A

conceptual approach to computational design by Kos-
tas Terzidis (New York: Spon Press2003).



tem of grids as a fundamental design tool. It
required understanding a scale, measuring, and
making lines. Students drew a series of eight
6" squares, with the first six to be divided into
1,2, 3, 4, 5, and 6 parts equal grids. They then
superimposed two grids (the 4th, 5th, or 6th)
on the 7th and 8th square to form two differ-
ent tartan grids. Using one of these tartans as a
matrix, students made two figure/ground stud-
ies. Based on the figure/ground study, students
extruded a 3D object using only the Cartesian
coordinate system and described the object
using axonometric projection. Further develop-
ment required students to create a contiguous
solid and a contiguous void within their object,
with the void changing direction in the x, y
and z axes at least once. Axonometric draw-

FIGURE 1: Example of Tartan Grid_An-
alog by Jin Jong(NYIT).
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ings were created to study the object, and to
describe it for presentation. Final pencil pre-
sentation drawings on velum consisted of plan,
elevation, and axonometric to convey the stu-
dent's design (Figure 1).

Tartan Grid _Digital

The analog Tartan Grid exercise was adapted to
a digital medium for the Digital Visualization
course at Oklahoma State University in order
to explore design thinking for the same proj-
ect, but using a digital process. Students were
asked to draw the same series of superimposed
grids, to form two different tartan grids. Using
one of these tartans, students created a 3-D
matrix, and used various operations which we
covered in class to derive a 3-D object from

it. Using the presentation techniques shown

in lecture such as line weights, hatching, and
mapping raster images, students generated
drawings of the tartan grid object. They were
asked to use innovative, unconventional draw-
ings to explain their concept, and to illustrate
both the 3D object and the simpler tartan grid
that the object was derived from. While stu-
dents were likely to use some combination of
plan, elevation, and axonometric, they were
given freedom to experiment with various lay-
outs to best describe their unique design. For
final presentation, students were also asked

to fabricate their design in a physical model

to express the complex form. Students then
uploaded a JPEG version of their board and
model to the class blog (http://arch3252fudd.
blogspot.com) for documentation and discus-
sion (Figure 2).

Outcome of the Initial Studies

Process

While the initial process of two-dimensional
study was similar, once the figure ground was
extruded into a three-dimensional object, the
analog and digital processes were more var-
ied. The design process can be thought of as
a series of decisions, and the medium influ-
ences how those decisions are made. Because
the computer is a tool which requires numeric
input, ideas become certain more quickly.
Computation in digital design translates an
ambiguous design (architectural form) into
more definite data. The data is interpreted




FIGURE 2: Example of Tartan Grid_Dig-
ital by Matthew Claus(OSU)

into a certain idea to be visualized.® For exam-
ple, the way in which the object was stud-

ied changed between groups. A hand-drawn
axonometric only shows three faces at a time,
whereas a 3-D model may be rotated to infi-
nite views to instantly study the spatial impact
of a Boolean operation on all faces. With this
limitation to hand drafting, some ambiguity
existed throughout the process for students
drawing by hand.

Speed

Overall speed did not vary between the ana-
log and the digital studios as much as expected,
but the groups spent their time differently.

5 Terzidis, Kostas. Algorithmic Architecture Oxford:
Architectural Press 2006.
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While the digital formal experimentation per-
haps was faster, students were in the beginning
phases of learning to use the computer pro-
grams. Therefore, they were in general not able
to use them quickly or to their full potential
yet. Even so, the digital group still spent more
time experimenting with spatial configurations,
and less time spent in the act of drafting. For
the analog group, slightly less time was spent
in spatial experimentation and more time was
focused on drafting and presentation.

Complexity

Students in the analog studio tended to stay
on a more orthogonal grid throughout the pro-
cess, while the digital studio tended to wan-
der more from the grid, using free forms. Those
within the digital studio who already knew the
tools well were able to develop their ideas fur-
ther, and were less frustrated during the pro-
cess than those more novice. Students made
more complex geometries early on with the
computer, but may not have fully understood
the forms or how they were constructed. This
was further evidence of the need to incorpo-
rate fundamental geometry to enable this rapid
transition.

The digital studio was able to use the tools
to enhance the learning experience in other
ways as well. The computer allowed explor-
ing the translatability of digital design; the digi-
tally formatted information was translated into
multiple media with infinite possibilities.® Stu-
dents used their CAD models and the laser cut-
ter to create physical models for display. They
also were able to upload their work to the class
blog throughout the process, enabling class
discussions and enhancing communication
among the group.

Current Study: Geometry & Digital
Evolution

The next evolution in this process is to inte-
grate geometric study into the transitional proj-
ects to support this shift in design learning. By
introducing fundamental theory in descriptive
geometry in the formative years, it will support
students’ more rapid transition and develop-
ment in the use of complex digital design tools
and their possibilities. The study of geometry

6 Tierney, Therese. Abstract Space: Beneath the
Media Surface New York: Taylor & Francis, 2007.



FIGURE 3: Example of three-dimensional forms by
Jason Traczyk (Top) and Brett Meek (Bottom).

in architecture is necessary to cover not only
for digital use, but also as a foundational study.
Geometry becomes a language of architecture
and design thinking depends on geometric
expression.’

Before developing complex digital designs
through methods such BIM, Scripting, CAD/
CAM, and Parametric Modeling, students must
understand the basic structure of geometry.
Once we successfully integrate both digital
projects and theory into beginning design, stu-
dents will have the capacity to use digital tools
earlier to expand design exploration in stu-
dio. This will create a longer timeline for stu-

7 Lynn, Greg. 'Probable Geometries: The Architec-
ture of Writing in Bodies." Architecture New York 1
(1993): 44-49.
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FIGURE 4: Example of hand sketch by Nick Prather

dents to reach a greater level of digital design
integration in their academic career. The fol-
lowing experiment used both hand sketching
and digital utilities likes Projections and Planar
Transformations to understand basic descrip-
tive geometry during the design process. These
tools will be implemented and developed with
students new to both digital and analog design.

Project: Investigating Expressive
Form

In order to test this methodology, an experi-
mental studio was created at OSU. This experi-
ment in investigating expressive form gives

an abstract design problem to a select group
of students. The purpose of the experimental
project is to analyze the design process using
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two separate mediums, while developing an
understanding of the basic structure of archi-
tectural geometry. This four-week course is
composed of lectures, workshops, reviews and
a final project.

Students were separated into two groups
for the initial analysis and documentation of
a found object. The first group studied and
documented the object in an analog manner,
using hand sketch or photography. The sec-
ond group conducted the same documentation,
using a digital process to create a 3D model of
the object to explore its formal properties. The
object chosen for the challenge was a studio
stool, which displays a transition between cir-
cle and square for a basic geometric analysis.
When the stools are stacked, they create vari-
ous geometric elements with linear and curved
lines. For Team Analog, perspective projection
of the object was documented by hand sketch.
For Team Digital,

AutoCAD aided in flattening the 3D model
into a parallel projection (Figure 3).

Following Manuel De Landa's notion of
abstract diagrams and fundamental geome-
try, both groups used the technique of framing
views to find geometric compositions.® Both
groups adapted De Landa's abstract diagram
operation to extend and shrink lengths and
areas of geometric elements. Students then
translated the compositions into a series of 3x3
figure/ground studies. Using the 3x3 squares,
students composed a 9x9 figure/ground study.
Based on these two-dimensional investigations,
three-dimensional forms were created (Figure
4).

The exercise gave us an opportunity to study
and debate the method and value of both pro-
cesses. The next phases of this ongoing proj-
ect will be to document the three-dimensional
forms created, and to begin spatial studies of
the objects. For both groups, the project will
culminate with a design presentation and dis-
cussion of process differentiation.

8 De Landa, Manuel. Deleuze and the Use of the
Genetic Algorithm in Architecture. Edited by W. W.
Braham and J. A. Hale. Rethinking Technology: A
Reader in Architectural Theory New York: Routledge,
2007.
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Preliminary Outcome of the Study

Process

Team Analog and Team Digital created a simi-
lar two-dimensional figure ground product,
but the process varied. The digital group was
required to participate in a brief software tuto-
rial and to spend time becoming familiar with
the program. But the speed of the digital tool
quickly overcame the extra step; the com-
puter already translated the found geometry
into rational and digitized information. Their
thought process was more condensed, with
fewer distinct steps. The computer required
more input from the digital group, but allowed
them to explore more options quickly, while
Team Analog could not consider all potential
configurations in advance.’

On the other hand, Team Analog started the
design process right away and each subsequent
step reflected the thought process distinctively.
Through students’ observation and documen-
tation, the objects became more ambiguous.
For the analog group, instantaneous decisions
were made when they chose a view to sketch
and how to configure the each 3x3 square. The
degree of abstraction was larger for this group;
each distinct step served as another layer of
abstraction.

Speed

The speed of each group and student varied
somewhat, as expected, with each person pro-
gressing at their own pace. However, Team
Analog progressed faster with the two-dimen-
sional figure/ground exercises, but more slowly
with three-dimensional studies. But as the 3D
exercises evolved, Team Digital was able to
conduct more spatial exploration at a faster
pace. Feedback from Team Digital suggested
that the computer facilitated an easy transition
between options, allowing them to overcome
cautious decision making.

9 De Landa, Manuel. Deleuze and the Use of the
Genetic Algorithm in Architecture. Edited by W. W.
Braham and J. A. Hale. Rethinking Technology: A
Reader in Architectural Theory New York: Routledge,
2007



Complexity / Impact of Geometric
Study

While both teams initially struggled, the geo-
metric analysis portion proved helpful in
engaging them to translate the geometry into
their two-dimensional designs. It also raised
the question of the role of digital tools in
understanding the impact of geometric study.
Da Vinci recognized geometry translated into
dynamic systems of nature as a tool to achieve
stability, order and beauty.'® Using digital tools
to create complex geometries became an effi-
cient vehicle for students to study three dimen-
sional compositions as well. It gave them the
confidence to explore expressive form. The
complex forms generated with the analog
group also challenged us to adapt the thought
process of hand making. Hand making as a
computation of human mind is necessary to
the process of digital thinking.

Conclusion

Through our initial studies, we have deter-
mined a number of benefits of early intro-
duction of digital design tools. First, they
may allow more time for conceptual and for-
mal study of design solutions. They serve as
an aid to understanding complex geometry,
and extend design possibilities. Less time is
required to produce drawings, and the com-
puter allows students' designs to be translated
to a variety of media for further study and pre-
sentation. Through the current experimental
introduction of geometry into the curriculum,
we will continue to investigate the relevance of
this method to the digital evolution of design
education.

In Charles and Ray Eames' film The Informa-
tion Machine, they describe the computer as
“ .. A simulation or model of life, where we can
see the effect before taking the action.... Itis a
tool for turning inspiration into fruitful predic-
tion." The computer is a tool to be used as an
aid to the design process, as a guide to help us
see what's next. We must focus on core pro-
cess integration to prevent simply adding digi-
tal technologies later as an efficient mechanism

10 Vesna Petresin, Robert. 'Perception of Order and
Ambiguity in Leonardo's Design Concepts.’ Nexus
Network Journal 10 (2008): 101-27.
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to represent existing designs.’ Our ongoing
study has shown it to be a powerful tool in
beginning design. It is inevitable and neces-
sary for the beginning design studio to broaden
digital learning, so that students are able to
develop digital thinking in their own design
process. To extend our limitation of design
thinking, integration between digital and ana-
log design needs to be addressed as early as
possible.'? Understanding the digital impact
on design and process is also imperative for
students to prepare for professional practice,
where integration of the computer has been
realized more fully.
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MANUFACTURING ARCHITEC-
TURE: CASE STUDIES OF COL-
LABORATIONS BETWEEN
DESIGNERS AND MAKERS
Making Connections

There is a growing interest among architects
and building designers to embrace manufactur-
ing processes for building construction rather
than solely relying on on-site craftsmanship in
building construction. There are a number of
forces that may be influencing this trend: first,
both architecture practices and design educa-
tions are embracing interdisciplinary design
and design integration as an important goal
for today's design processes’. It is within this
integrated design movement that architects
and building designers are collaboratively and
experimentally engaging with subcontrac-
tors, fabricators, and manufacturers early in
the design process. Secondly, there are now

a number of recently published books—such
as Stephen Kieran and James Timberlake's
Refabricating Architecture—that highlight the
potential for and benefits of appropriating
automobile and airplane manufacturing and
assemblage techniques for architectural con-
struction. Next, as on-site labor costs continue
to rise with little to no increase in construction
quality, off site production offers greater preci-
sion of dimensions, finishes, and quality with
the added benefits of safety and convenience

for its workers. Finally, many designers are now

familiar with to rapid prototyping equipments,
which are often considered to be scaled of ver-
sions of full-scaled, computer aided manu-
facturing (CAM) processes. All of these forces
are influencing the current architectural cli-
mate and are encouraging designers to work
more collaboratively with manufactures for the
designing and making of innovative building
forms and architectural elements.

1 In 2006 the American Institute of Architects (AIA)
issued a Report of Integrated Practice. Edited by
Michael Broshar, Norman Strong and Daniel S. Fried-
man. Pamphlet. 1 May 2006. This AlA report dis-
cusses both architectural practice and education. The
"Introduction and Abstracts” can be found at <http://
www.aia.org/aiaucmp/groups/aia/documents/pdf/
aiaso76760.pdf> Accessed 8 February 2010.

DANA K. GULLING, ASSISTANT PROFESSOR
UNIVERSITY OF NEW MEXICO

This paper will present work by architects,
designers, and researchers who engage directly
with manufacturers. This paper will pres-
ent three different case studies that represent
three different approaches of designers work-
ing with production processes. The first case
study is HouMinn Practice's use of vacuum-
forming plastic for the design and construc-
tion of an exterior envelope prototype, titled
Drape Wall. For Drape Wall, the designers had
a particular intent relative to the wall's perfor-
mance; they selected vacuum-forming because
it best met their prototyping needs. The sec-
ond case study is Carlos Jimenez Studio's col-
laboration with a tilt-up concrete contrac-
tor to develop custom concrete molds for the
load-bearing concrete walls for Rice Univer-
sity's Library Service and Data Centers. For
these two built projects, Jimenez examined an
existing process and experimented in conjunc-
tion with the tilt-up producer to alter the tra-
ditional tilt-up processes. The final case study
will examine Wahoo Deck's development of
two propriety products: Dry Joist and Dry
Joist EZ. Both of these products are manufac-
tured utilizing extruded aluminum to form a
weather-proof structural spanning system for
exterior decks. In this example, Wahoo Decks
had particular knowledge of a manufacturing
process and developed a new product that uti-
lized that process. These particular case studies
were selected as they represented three cate-
gorical approaches of designers engaging with
manufacturers in order to produce innovative
architecture.

Although each of the case study's design
processes and conceptual goals are unique, all
of them illustrate the potential for the con-
nections between making (as manufacturing)
and architectural design. Although the design-
ers are not necessarily working directly with
the craft of making, designs that are a result
of these partnerships must incorporate all the




technologies necessary for making. In all three
of the case studies, designers describe the proj-
ects as collaborative in nature and that the
designers relied on manufacturers' process
knowledge to influence the designs.

Finally this paper will present the three case
studies and will establish the value of manu-
facturing processes relative to and understand-
ing of architectural making and will define the
term 'manufacturing’, distinguishing it from
‘fabrication’. Information gathered for this
research is from direct interviews with the each
of the case study designers?.

Manufacturing as Making

Architecture has traditionally maintained a
separation between design and construction.
Although architecture's design process often
engages with making through the production
of drawings and models, these artifacts are not
the final intended creation, but are instead rep-
resentations of the final building. Aside from
the medieval master masons, a select number
of academic design-build programs, and hand-
ful of architecture offices that may fabricate
building components, the scale and complex-
ity of today's architectural projects necessitate
the use of contractors, subcontractors, fabrica-
tors, and manufacturers to execute the design.
Despite the inherent separation between
design and making, architects should not be
ignorant of making processes and building con-
struction. They should choose to rely on con-
ceptual knowledge, past experience and cur-
rent collaborations to best realize their designs
in to physical reality.

In the past, architecture was reliant on crafts-
men and on-site construction for the major-
ity of its design execution. However, on-site
construction tolerances, predictability of prod-
ucts, rising costs, and worker safety has been
questioned and there is a growing emphasis to
investigate more off-site construction. This is
especially evidenced by the successful integra-

2 Interview with Marc Swackhamer, Principal of
HouMinn Practice. 5 Feb. 2010, via phone. Notes.
Interview with Carlos Jimenez, Principal of Carlos
Jimenez Studio. Houston, TX. 2 Feb. 2010, via phone.
Notes.

Interview with Michael Lyle, Vice President of Oper-
ations and Business Development of Wahoo Decks.
Gainesville, GA. 28 Jan. 2010, via phone. Notes. 3 Feb.
2010, Email.
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tion of Computer Aided Design and Computer
Aided Manufacturing (CAD/CAM) within such
noted projects as Frank Gehry's Experience
Music Project and Norman Foster's Great Court
at the British Museum. CAD/CAM processes
have helped architects design and realize forms
that would not have been possible without
these off-site technologies. Just as architects
have not traditionally constructed their build-
ing designs, it is this paper's assertion that
these off-site processes do not further remove
the architect from making.

Defining Manufacturing in
Architecture

The terms mass produced, manufactured,
modular, off-site, fabricated, and mass custom-
ized have now become common place within
architectural discourse. Although not fully
researched, those terms have been arranged
according to an assumed hierarchically from
least to most valued. This hierarchy of terms
is addressed indirectly through a number of
papers and is most easily inferred by the fol-
lowing passage from Refabricating Architecture:

[W]e have within our reach methods of mass fab-
rication the yield custom results. Just as the cpu
of a computer can be customized over the tele-
phone... so too can architecture be mass custom-
ized.... Modular construction is no longer a slave
to mass production, repetition, and sameness.
Even the word "modular” has itself been replaced
by “off site". Eighty to ninety percent of the work
required to building many custom structures can
now be performed in a factory off site; slavish
repetition of a product is no longer necessary to
render this method of production viable.?
Although the term ‘manufacturing’ has a low
architectural value as it is often assumed to
facilitate mass production, the intent of this
paper's title ‘Manufacturing Architecture’ is
not to devalue those who are collaborating
with manufactures; instead the goal is to raise
the value of the term 'manufacturing’ within
the building design community.

The actual definitions of fabricating and man-
ufacturing are not dissimilar. Webster defines
fabricate as "to construct from diverse and

3 Kieran, Stephen and James Timberlake. Refabri-
cating Architecture: How Manufacturing Methodolo-
gies are Poised to Transform Building Construction.
New York: McGraw-Hill, 2004. pg 113



usual standardized parts"#; and manufacture

as "to make from raw materials by hand or by
machinery;... especially when carried on sys-
tematically with division of labor"®. Although
it could be argued that these two definitions
are changing as process technologies continue
to change, the appreciation of the definition of
‘manufacturing’ lies with the emphasis on sys-
tematic production and the focus of transform-
ing raw materials into a product.

Defining ‘manufacturing’ as processing raw
materials, this paper will focus specifically on
the investigation into lower-tier manufacturing
processes and the potential for design engage-
ment into these processes by architects. Lower-
tier manufacturing is often used within man-
ufacturing supply chains to process and form
materials in order to supply components to
upper-tier manufacturers. Upper-tier manu-
facturers may then assemble those compo-
nents into larger modules that are then sent to
as original equipment manufacturers (OEMs),
which manufacture the final product before
sale.

Considering architects' standard palette of
materials—plywood, structural steel, extruded
aluminum, float glass, gypsum board, etc.—
architects should acknowledge that the vast
majority of the building components are
already manufactured. These manufactured
products can be considered to be lower-tier
manufacturing processes with either off and on
site constructions taking the place of upper-
tier manufacturing and OEMs. It is this paper's
assertion that building designers have the
opportunity to engage directly with lower-tier
manufacturers in order to advance architectural
making, as demonstrated by this paper's case
studies.

Case Studies: Designers and
Manufacturing

HouMinn Practice + Vacuum-formed
Plastic

In this first case study, HouMinn Practice used
vacuum-formed plastic to prototype a new
exterior envelope system called Drape Wall

4 Webster's Ninth New collegiate Dictionary.
Springfield, MA: Merriam-Webster Inc. 1988. Print

5 ibid
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FIGURE 1: Photograph of Drape Wall Pro-
totype, by HouMinn Practice.

(Figure 1)6. As background, HouMinn is an
intercity collaborative practice centering on the
company's two principals: Marc Swackhamer,
an Assistant Professor at University of Minne-
sota, and Blair Satterfield, a Research Assistant
Professor at University of Houston. Drape Wall
utilizes vacuum-formed plastic to form panels
that are used as a rainscreen. The rainscreen
is mounted on an aluminum structural frame
with an interior felted drape layer, which acts
as both insulator and weatherproof barrier for
the wall. Drape Wall won a 2008 R+D Award
from Architect Magazine’. According to Swack-
hamer, the design for Drape Wall was mainly
derived out of its desired performance®. Drape
Wall was designed so that the user could mod-
ulate natural ventilation across the entire wall
surface. HouMinn investigated design options
in order to produce a prototype, and the pro-
cess of vacuum-forming the 4 foot by 2 foot
plastic panels was selected as a way to achieve
the realization of their design.

This particular manufacturing process was
selected because the initial costs were negligi-
ble. According to Swackhamer, the majority of

6 Photograph of Drape Wall Prototype, by Hou-
Minn Practice. Architect Magazine Site. Hanley Wood,
LLC., 2010. Web. 10 February 2010. <http://www.
architectmagazine.com/design/drape-wall-cloak-wall.
aspx>

7 Gerfen, Katie. 'Second Annual R+D Awards'.
Architect. Aug. 2008: 42-47

8 Interview with Marc Swackhamer, Principal of
HouMinn Practice. 5 Feb. 2010, via phone. Notes.
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the cost of vacuum-forming is in the construc-
tion of the molds; however since HouMinn
would be working with small initial production
run for their prototypes, the molds were con-
structed out of CNC milled MDF (versus alumi-
num for large-scaled production runs®). With
Swackhamer's association with the University
of Minnesota (UMN), HouMinn had the added
benefit of working with Dave Hutman, Shop
Foreman for the Electrical Engineering/ Aero-
space Engineering and Mechanical department
at UMN. Hutman purchased the vacuum-form-
ing equipment specifically for this collabora-
tion. Since the work was through the university,
all of the work has been performed at cost.

Hutman, playing the role of the manufacturer
for this example, was new to the vacuum form-
ing process. Although perhaps unfamiliar with
the process, it appears that the advantages
to HouMinn of collaborating with Hutman
(instead of a manufacturer) were that his inex-
perience freed him to experiment with new
forms and techniques.

It appeared that the entire team researched
the parameters of vacuum-forming before their
experimentations for Drape Wall. The pro-
cesses of vacuum-forming appeared to be flex-
ible to their design and production needs. As
Swackhamer noted, that although the param-
eters of vacuum-forming were often stated as a
given, some of the rules could be altered™.

In this example, both designers and mak-
ers were learning about the process simulta-
neously. They learned that the quality of the
vacuum-forming would be dependent on the
draw, or vertical depth, of the mold—molds
that required too much draw would often
cause folds or pleats to form in the plastic. For
the shapes that they formed, a draw angle of
5 degrees was required. Since Drape Wall was
the first prototype for this team that utilized
this process, the shape-making of the panels
was kept fairly simple. In the end, all of these
qualities affected the wall's design.

In addition, Swackhamer noted two limita-

tions to vacuum-forming Drape Wall. The first,
9 Lefteri, Chris. Making It: Manufacturing Tech-
niques for Product Design. London: Laurence King
Publishing Ltd., 2007. Print. 55

10 This could also be contributed to the fact that the
team was experimenting with small-scaled produc-
tion quantities for their prototypes instead of large-
scaled production processes.
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vacuum-forming is primarily limited to plas-
tic and there are inherent limitations of using
plastic as an exterior cladding material'". To
address the issue, HouMinn has been investi-
gating forming the panels for Drape Wall out
of metal using either blast molding or stamp-
ing. The second is that HouMinn has been
working with small-scaled productions for their
prototypes and that there may be differences
between small and large scale productions for
vacuum-forming would need to be addressed.

Despite the fact that vacuum-forming as a
process was secondary to the design perfor-
mance of Drape Wall, HouMinn is now engag-
ing in specific research into this manufacturing
process. They are investigating new vacuum-
forming technologies including a dynamic
molding system that could allow the mold to
change its shape. HouMinn has been awarded
a small grant to work with a small industrial
vacuum-forming manufacturer to see how their
research may actually affect vacuum-forming
productions.

Carlos Jimenez Studio + Tilt-up
Concrete

In this second case study, Carlos Jimenez
Studio collaborated with a tilt-up concrete
contractor to customize the casting molds for
Rice University's Library Service Center (2002-
2005) and Data Center (2006-2007). (See Figure
2 +3)"? As background to the projects, both
storage centers are located on a newly donated
campus that houses the university's support
buildings and is about 5 miles from Rice's Main
Campus. The main Rice University campus has
a long and standing tradition of using brick for
all of its buildings, and was interested in using
a new material for its remote campus. Con-
crete, load-bearing walls were selected for the
buildings' construction—both for its durabil-

11 Plastic is typically UV sensitive, has a high-coef-
ficient of thermal expansion, loses strength at rela-
tively low temperatures. Because plastic is primarily a
petroleum-based product, the material is particularly
environmentally friendly—perhaps conflicting with
Drape Wall's environmental performance.

12 Figure 2: Rice University Library Service Center,
by Carlos Jimenez Studio. Jodidio, Philip. Architecture
Now! 6. Hong Kong: Tashen, 2009. Print. 293

Figure 3: Rice University Data Center, by Carlos
Jimenez Studio. Jodidio, Philip. Architecture Now! 6.
Hong Kong: Tashen, 2009. Print. 291



FIGURE 2: Rice University Library Ser-
vice Center, by Carlos Jimenez Studio

«

FIGURE 3: Rice University Data Cen-
ter, by Carlos Jimenez Studio

ity and cost. Although these storage build-
ing's would be rarely visited by Rice Uni-
versity's students, faculty and staff, Jimenez
believed that the design of both building
should give them dignity'. Towards this end,
he introduced a profile on the buildings' walls.
The profile offered a design refinement not typ-
ically associated with either tilt-up construction
or storage facilities.

Tilt-up concrete is somewhat similar to pre-
cast concrete, in the fact that it is cast in place,
but differs because it is allowed to cure before
erecting it to its final location. Jimenez stated
that tilt-up was used instead of precast for a
13 The Library Service Center was commissioned
after their original library storage facility suffered a
flood. According to Jimenez, because of the poten-
tially sensitive information backed up in the Data
Center the University was also interested in this facil-
ity's security.

14 Interview with Carlos Jimenez, Principal of Carlos

Jimenez Studio. Houston, TX. 2 Feb. 2010, via phone.
Notes.
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number of reasons: because of the site's open
land, there was ample space at the construc-
tion site to stage the tilt-up production; tilt-
up construction reduced the buildings' carbon
footprint over than of that of precast concrete
due to lower transportation expenditures; and
because the remote campus is near a major
road interchange, it may have been too diffi-
cult to maneuver the necessary precast lengths
required’.

Traditional tilt-up construction processes
includes site casting the building's founda-
tion and slab on grade. Once the building's
floor slab cures, the wall slabs are poured on
top of the floor slab, are allowed to cure, and
then are tilted into place. Typically in this pro-
cess, the surface of the wall panels is directly
informed from the flat surface of the floor slab.
Instead of limiting the load-bearing concrete
tilt-up walls to a flat surface, Jimenez wanted
to experiment with the possibility of custom-
izing their surfaces profiles. Towards this end,
Jimenez engaged with a tilt-up contractor who
would be willing to work with him to alter the
contractors' traditional process.

Since the contractor was asked to deviate
from the traditional process of tilt-up construc-
tion, Jimenez believed that the contractor was
initially uncomfortable with customizing the
profiles of the panels, because it asked them
"to leave their habits"'®. However Jimenez felt
that these projects were a successful collabo-
ration because the contractor discovered that
this could be a creative process. When the con-
tractor was able to be invested in the results of
both the process and the product the contrac-
tor became fully engaged in the exploration
and testing of the concrete panels.

The first building, Library Service Center,
used Styrofoam molds to form the walls. As
the architect and the manufacturer worked
together, they experimented with the depth
and the shape of the profiles. The wall pan-
els needed to be able to be easily removed
from the molds with the least amount of dam-
age to both the concrete wall and to the mold.
They found that if the molds were too deep or
the draw angles too steep the concrete and/or
the mold would be damaged in removal. Dur-
15 Some of the exterior walls of the Library Service
Center were 50 feet tall
16 Interview, Jimenez
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ing the experimental phase, 7 different profiles
were tested. The use of the Styrofoam for the
molds also was an experiment. During con-
struction the Styrofoam did not have enough
durability to be used repetitively, and would
often require repair between pours. The Sty-
rofoam also acted as an insulator for the heat
generated during the concrete's curing process,
causing some surface inconsistencies between
pours. On the subsequent Data Center, both
Jimenez and the contractor learned from their
experiments and construction processes from
the Library Service Center and began to use
plastic molds in place of Styrofoam.

For both of these buildings, Jimenez made
use of the repeatability and modularity of this
process. The architect designed the building
so that the contractor could reuse the form-
works whenever possible, thus systemizing
the process. Even the building windows were
designed to fit within the building's module.
By reusing the formwork the cost of the build-
ings' construction was not greatly increased
in spite of the collaborative experimentations
with the customized profiles'.

Although the tilt-up concrete panels were
not formed in a factory, it is this paper's asser-
tion that because of Jimenez's particular appli-
cation and embracing the possibility of a repet-
itive process for this technique, the application
of this process qualifies as manufacturing.

Wahoo Decks + Extruded Aluminum

In this final case study, the manufacturer,
Wahoo Decks, had particular knowledge of a
manufacturing process and utilized that knowl-
edge to develop new architectural products.
The products are named Dry Joist and Dry Joist
EZ and are manufactured from extruded alumi-
num. (See Figure 4)'®

As context to the company and the prod-
uct's development: Wahoo Decks, was started
fairly recently from its parent company Wahoo
Docks. Wahoo Docks has been manufactur-
ing docks for the past 20 years'. According to

17 According to Jimenez, both of these buildings
were on budget.

18 Figure 4: Photograph of DryJoist EZ shedding
water. Image courtesy of Wahoo Decks.

19 Wahoo Docks Website. Wahoo Docks, 2010.
Web. 10 Feb. 2010. <http://www.wahoodocks.com/
aboutUs/index.htm>
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FIGURE 4: Photograph of Dry-
Joist EZ shedding water.

Michael Lyle, Wahoo Deck's Vice President of
Operations and Business Development, about
14 years ago Wahoo began designing and man-
ufacturing all-aluminum docks, using extruded
aluminum profiles®®. As a dock manufacturer
Wahoo Docks designs and assembles the alu-
minum profiles into custom docks, but subcon-
tracts their aluminum extrusions to a nearby
lower-tiered manufacturer. Wahoo owns all

of its proprietary profiles designs and uses its
knowledge of aluminum extrusions to develop
new products.

Soon after their production of all-alumi-
num docks, Wahoo Docks designed a pro-
prietary product called AridDek. AridDek is
produced from extruded aluminum; it struc-
turally spans, provides an aluminum deck sur-
face, and provides drainage channels within its
profile to keep the areas below dry. Because
AridDek offers water-tight construction under-
neath its deck surface, architectural contrac-
tors and builders started approaching the dock
company to use their product in architectural
applications. As AridDek was specified by more
building contractors, Wahoo Decks formed a
separate company from Wahoo Docks. Since
AridDek, Wahoo Decks has developed Dry
Joist and Dry Joist EZ specific to the building
industry.

Similar to AridDek, DryJoist is extruded alu-
minum spanning system and is designed to
channel water away from the structure, provid-
ing a watertight ceiling surface below. Unlike

20 Interview with Michael Lyle, Vice President of
Operations and Business Development of Wahoo
Decks. Gainesville, GA. 28 Jan. 2010, via phone.
Notes. 3 Feb. 2010, Email.



AridDek, DryJoist does not provide an inte-
grated deck surface; instead it gives a fastening
surface that any traditional decking material
can be attached in any pattern (e.g. diagonal,
picture frame, etc.). DryJoist can span up to 8
feet, offers dry channels to run electrical con-
duit for below deck lighting, and is designed to
offer a finish ceiling at its underside.

DryJoist-EZ was developed as a recent refine-
ment to DryJoist. DryJoist utilizes 6 different
extruded aluminum profiles for the full assem-
blage; because of the complexity of assem-
bling with 6 profiles the product's retail appli-
cation was limited. To make the concept more
attractive to standard retailers DryJoist-EZ was
designed to reduce the number of Stock-keep-
ing Units (SKU's) from 6 to 2. DryJoist-EZ's
also uses less material than DryJoist and sub-
sequently the cost of EZ is less. The spanning
capacity of was also reduced from 8 feet to
6 feet. Both products were awarded an R+D
Award from Architect Magazine in 2009%".

The uniqueness of this particular example
is that it was not developed by architects or
building designers. DryJoist was developed
to meet the need of a particular market seg-
ment and was further refined to increase its
retail application. Designed by two mechani-
cal engineers within the company, the prod-
uct's design is driven by practicality and knowl-
edge of a manufacturing process rather than
directly influenced by architectural aesthet-
ics?2. Although not designed by an architect,
the design process necessary to refine DryJoist-
EZ from DryJoist was certainly similar to build-
ing designer's iterative process, with "hundreds
and hundreds of different options drawn over
a 4 week period"?3. Wahoo used their knowl-
edge of the processes for extruding aluminum
to design the new profiles for EZ. They used

21 Gerfen, Katie and Amanda Kolson Herley. “Third
Annual R+D Awards". Architect, Aug. 2009: 46-74.
Print.

22 This is illustrated an example that Lyle offered:
The underside of Dryloist was designed to have a
bead-board finish and for the product's first produc-
tion Wahoo's two mechanical engineer designers
designed their understanding of a bead-board style.
Subsequently, builders gave them feedback as to how
bead-board is actually to look, and so the profile was
altered to meet the aesthetics of the home building
industry.

23 Interview, Lyle
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solid modeling software for virtual testing. In
conjunction with their lower-tier extruder, the
team is agile enough to be able to prototype a
particular profiled extrusion within 14 days of
design completion.

Unlike Wahoo Docks that manufactures the
docks from the lower-tier manufacturers pro-
duced aluminum extrusions, it appears that
Wahoo Decks in not responsible for the man-
ufacturing of DrylJoist and DryJoist-EZ, but
instead are responsible mainly for the products'
designs. In contrast to Wahoo Docks, Wahoo
Decks collaborates with its manufacturer to
produce the final products.

The best example of this required collabo-
ration is the finishing required of DryJoist and
DryJoist EZ. For architectural applications most
customers want to paint the exposed 'bead-
board' ceiling on DryJoist's underside and
Wahoo Decks asks it extruders to provide an
initial electrostatic paint as a primer on the
product. Most aluminum extruders do not nec-
essarily provide a paint service as it introduces
another process to the extruder. In addition,
the most cost effective paint system for alumi-
num profiles is vertical-line painting?*, which
orients the profiles vertically, thus greatly
increasing the space requirements of the man-
ufacturer. Typically, most extruders who verti-
cally paint their profiles limit their paint lines
to 12 feet. Unfortunately, in the building indus-
try 24 foot lengths are necessary and so Wahoo
Decks needed to find an extruder that could
paint the longer lengths. Currently, Wahoo is
getting requests for 48 foot lengths and sub-
sequently are working with the manufacturer
to see how to achieve those lengths in a cost
effective manner. The future of this investiga-
tion between Wahoo and its extruders for cost
effectively painting longer profiles has yet to be
determined.

Conclusion

In conclusion, Architects, designers, and stu-
dents are becoming more aware of manufac-
turing processes and how those processes may
be applied to architecture. The promotion of

24 Extruded aluminum can be painted in horizon-
tal orientations; however the cost is approximately
two times that of vertical line painting. The increase
in cost, often makes this method infeasible for a com-
mercially available product.
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design integration, new developments in CAD/
CAM process, and an increased awareness of
manufacturing techniques, and the knowl-
edge of architectural practices that are engag-
ing with off-site fabrication are revolutionizing
architects' design processes. This paper defined
manufacturing as a systematic production of
either a product or a process, and intended to
elevate the term within architectural design
and production.

Armed with knowledge of manufacturing pro-
cesses practicing designers, design researchers,
and manufacturers are utilizing atypical fabri-
cation techniques for the designs of alternative
architectural components. The three case stud-
ies that were selected—HouMinn Practice's
use of vacuum-formed plastic, Carlos Jimenez
Studio's customization of tilt-up concrete, and
Wahoo Deck's development of new product
utilizing extruded aluminum —demonstrate
how building designers can engage directly
with lower-tier manufacturers. These three case
studies also identify three different approaches
to working with production processes. The
first was HouMinn's particular design intent
and their investigation of a fabrication method
for the development of a prototype. The sec-
ond was Jimenez exploring an already existing
process and proposing design improvements.
Lastly was Wahoo's understanding of a particu-
lar process and their designs of a new product
that utilizes that process. Through this paper's
three examples, we may better understand
how designers are engaging in interdisciplin-
ary collaboration with manufactures to develop
new and innovative architectural components.
Lessons learned from the research of these case
studies have value not only for the particular
projects and processes but also for the design
and manufacturing communities at large.
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DIALOGUE AND THE ARTIFACT
Making Connections

The shock of hearing yourself is that you hear an

unexpected otherness."

Harold Bloom
Although the trajectory and medium of design
is often focused on the manifestation of a
physical, material artifact, designers don't
always make that which they have designed.
This is exemplified in pithy, if limiting, phrases
like ‘Architects don't make buildings; they
make drawings of buildings." And while state-
ments like this carry a modicum of truth, they
can be misunderstood as linear and hierarchi-
cally oriented towards product. In this paper,
design is framed as making in its own right, a
practice that is informed by an exchange and
communication with the medium of design
resembling dialogue, a reflective and inclusive
practice that moves parallel to intended arti-
facts or outcomes.

Opening Dialogue

Student to the Master, 'How does one avoid the
duality of summer and winter?'
The Master replies, ‘In the summer | am hot, in
the winter | am cold."2
Though dialogue always implies the Other, it
is from the first person that we learn to lis-
ten, to establish a reference, and to become
open to direct experience and the emergence
of new information. From the obvious and sub-
tle attributes of material to the insights of col-

1 Bloom, Harold. How to Read and Why. New York:
Scribner, 2000: 89. Print.

2 Original Teachings of Ch'an Buddhism. Trans.
Chuang Chung-Yuan. New York and San Francisco:
Pantheon Books, 1969: 44. Print. The quote is a para-
phrased version of the exchange between a student
and teacher. The work continues: "What Tung-shan
[the master] meant is that there is no separation
between feeling hot and the summer, and between
feeling cold and the winter. When 'hot' is identified
with summer, and ‘cold" with winter, reality interfuses
appearance.”

JAMES BASSETT, ASSISTANT PROFESSOR
VIRGINIA TECH

laborators, design benefits from a free flowing
and open exchange. Dialogue is interplay; it

is listening and becoming. But listening is not
always so easy; it is a developed skill grounded
by the confidence that one is able to respond
to and incorporate any information or any con-
dition without exclusion.

This range of conditions develops as a mul-
tiplicity, and while we search for order within
the work, a simplification in order to 'over-
stand' a situation, there is a richness latent in
the range of potential influences underlying
any work of design at any scale. These underly-
ing influences may range from the direct goals
of utility and problem solving to the compli-
cated role of multiple voices marked by varying
agendas, ideologies, and values. The designer
struggles to make sense of this multiplicity,
an experience that can lead to an oversimpli-
fication in a rush to solve a perceived prob-
lem, or a paralysis that results from being over-
whelmed by the extent of associated questions.

In Beginning Design, it is common to find
students toggling between over-quick solutions
and debilitating choices. And while suspend-
ing the rush to solutions might quickly land
one in the overwhelmed condition, we might
ask, '"How and why would we dwell in an
absence of purpose?’ It does not dictate that
we reject purpose; constraints will always pro-
vide some structure to a nonlinear and unpre-
dictable creative process, but utility alone is
not it, or at least not all of it. In the same way,
any design process solely bound by a single
script, ideology, or preconception will be, by
definition, limited (i.e., ethical, cultural, phe-
nomenological, material). The suspension of
a singular purpose as the sole drive in a work
enables a larger space of possibility, reference,
and imagination to emerge that includes pur-
pose. Understanding the questions, not look-
ing for the answer, grounds the work of design
and enables an open dialogue with the world




around us, ultimately allowing for an eye-
opening shift in our perception.

Damp clothes draped over a heater, for
example, momentarily shift the function of
the heater with respect to its intended use
and open its meaning and possibility. Objects
of design are aggregators of meaning and
use, built upon a foundation not always lin-

FIGURE 1: Improvised sweater potholders.

early derived or intended. The inclusive
designer sees material in the same way, free
from obliged associations, not this is for that,
but this is this at its essence. Even though the
heater is temporarily misused, it allows for it,
it has range. Likewise, a sweater, beyond the

implications of its name, is a material construct,

an interrelationship of parts that behave in a
particular way at a particular scale and through
a particular presence. After that, all bets are
off; the stretched sleeves of a sweater function
as an immediate if temporary potholder (FIGURE
1)_3 4

Tools, Medium, Maker

Design is often regarded as the form imposed on
the material by the designer. But if we, as design-
ers, cooperate with the material, treat it dem-
ocratically, you might say, we will reach a less

3 Brandes, Uta, Sonja Stich, and Miriam Wender.
Design by Use: The Everyday Metamorphosis of Things.
Berlin, Germany: Birkhauser, 2009: 111. Print.

4 Improvised sweater potholders: Ibid.
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subjective solution of this problem of form, and

therefore a more inclusive and permanent one.®

Anni Albers
The oversimplification of a design process,
when merely a race to solve, stands in con-
trast to the burden of complexity. It is not
uncommon for students in the early phases of
a design project to attempt to make the work
more interesting by adding unnecessary com-
plexity. Design is inherently complex, and the
context of design is inherently complex. One
does not need to over reach early in the pro-
cess. As soon as the invisible connections and
relationships begin to be revealed, complexity
will arise. This can happen rather quickly when

FIGURE 2: David Nash, A Useful Pig.

a design project enters a dialogue with a cul-
ture of material and making.

Every design discipline gathers around a
common, yet unbound, material culture con-
sisting of standards, tool sets, references, and
wide-ranging media. While open enough to
allow for project specific conditions such as the
availability of material, local resources and skill
sets, it is coherent enough to be recognized
as a common palette and continually emerg-
ing body of knowledge. When we look closely
at specific materials and tools, though we may
find them consistent in isolated attributes, their
potential expands when the dialogue allows for
misuse, reinterpretation, or a simple reframing.
Fabio Morabito writes of the ubiquitous screw:

A screw is morose and circumspect, like oil. It is

like a lubricated nail, manufactured to be mind-

ful of other materials and to get along with them,
careful not to impose its laws on them. In a screw
5 mrenda Danilowitz. Anni Albers:

Selected Writings on Design. Hanover: University Press
of New England, 2000: 38. Print.



the tough monologue of the nail has been trans-
muted into dialogue and negotiation.®
This simple shift and reframing, suggests that
even the most common materials and tools can
be approached with a sense of wonder. With
this intentional opening to a beautiful, if basic,
palette, the maker is transformed.

Tools enable dialogue with material, simul-
taneously sponsoring a more complete image
of the nature of material, and moving beyond
material attributes to reflect the ubiquity of
machines and material culture's adaptation to
them (FIGURE 2). 7

Imagine the full range of impact of the sim-
ple screw on our built environment. From
ancient beginnings to a ubiquitous presence
today (from Archimedes to the router bit in a
CNC mill) each new variation of a tool spans
a range of hardware and software, steel and
scripts and the nuanced space of exploration
that opens around them. Coupled with mate-
rial (titanium screws used in orthopedic recon-
struction, or ceramic screws used in nuclear
reactors) emergent technologies foster an ever-
expanding palette with new implications.

A Complex Palette

When the questions that arise in the design
process are focused on an even tighter range,
to materials themselves, we find that materi-
als are never neutral; they participate in how
things are made and how they are read or
received (wood grain and species direct the
gouge, dense wood can be machined, wood is
warm, etc.). Materials bring attributes and his-
tories to the conversation, whether they are
acknowledged or ignored. Their attributes, in
part, shape the perception of artifacts during
the process of design, and as a further stage

of its making, the making of meaning echoes
far beyond the author. Materials are alive; how
does one handle this, respect it, and engage it?

6 Morabito, Fabio. Toolbox. Trans. Geoff Hargreaves.

New York: Bloomsbury, 1999: 44. Print.

7 David Nash, A Useful Pig. The work contem-
plates the domestication of the natural, tree, adapted
for people's use through tools, and people adapt-

ing to machines through the manufacture of a 'useful’
object.

Context of Material

When we look at a single material we find
it structured with connections, origins, and
life, underscoring the hidden complexity of
any material palette. Christien Meindertsma's
project, Pig 05049 1:1, a work that explores
the reach of a single domesticated animal in
contemporary culture, has been called a work
‘from the perspective of an urban designer.’®

FIGURE 3: Meindertsma, Christien. PIG05049 1.1.

She herself frames it as an investigation of the
invisible ‘lines that link raw materials, produc-
ers, and consumers worldwide.” (FIGURE 3)'°
It is unsettling to refer to a domesticated
animal as raw material, but perhaps it can
be understood as the veracity of connectiv-
ity, shifting and amplifying instead a view of
the materials and landscapes currently being
consumed and transformed into products and
buildings.

Seen from the point of view of origins and
extents, Pig 05049 1:1is a detached look at the
broadcast of a single animal. Meindertsma's
photographic survey does more than intimate
the complexity of issues that arise around the
animal's use, some that seem straightforward
or necessary, and some that seem superflu-
ous, or less important. It remains difficult to
establish what the boundaries are (character-
ized by dualities of useful/useless, good/bad,
ethical/unethical, etc.) in any definitive way.
The boundaries nonetheless exist for everyone
in some differing form. For designers, it is a
worthwhile effort, even if answers remain elu-
sive, to explore one's role with respect to these

8 Meindertsma, Christien. PIG0o5049 1:1. Rotterdam:
Flocks, 2007:394. Print.

9 |bid: 392.

10 Ibid:10-11. The single outline, or a map in the
shape of a pig, functions as a global boundary within
which the territories of a single animal are broadcast.
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questions for it is within this bandwidth of dif-
ference that design resides. The context of
material is part of the multiplicity and allowing
it to enter the dialogue in a measured way can
be generative.

Scale and Materiality

The nature of materiality raises questions at
multiple scales, just as the context of a material
intimates an expansive network within which
one makes decisions. The tools and materi-
als involved in the creation of Richard Serra's,
Berlin Block for Charlie Chaplin, for example,
suggest that multiple scales operate simulta-
neously, and that these scales resonate with
equal intensity through the work. From one
point of view, steel is a condensation of a sin-
gle attribute of an iron rich landscape, an ele-
mental quality. To forge it is to further com-
press it, and for the Berlin Block for Charlie
Chaplin, Serra required a forge that could work
with a 70 ton cube of steel, compressing it to a
6'3"x6'3"x6'3" mass. Serra speaks of the scale
of the body, pointing out that this 80" high
forge was operated by a single hand." Scal-
ing in further, Serra hoped to avoid a ‘sugar
cube' reading of the work,'? looking instead to
produce a hard edge, beginning with a 10mm
radius as a target and ultimately achieving a
5MMm radius.'® Scaling in further, he discovered
that the molecular structure of the magnesium
and carbon steel, when heated to 1280°F was
cubic.™ About the process he says:
| am not relying on an industrial module (buying
a product from a warehouse, for example, which
in a sense is very alienating, distancing from the
material) | was able to work on the level of imme-
diacy and direct the procedure of production. In
effect | was making and forming material from its
molecular structure on up."™
The orders of magnitude in the work, physi-
cally speaking, drift into other realms. The

11 Serra, Richard. Interview with Annette Michel-
son (1979). "The Films of Richard Serra: An Interview."
Richard Serra. Edited by Hal Foster with Gordon
Hughes. Massachusetts, MIT Press, 2000: 44. Print

12 Ibid.

13 Serra, Richard. Interview with Gerard Hovagy-
myan. "Rigging." Richard Serra: Interviews, Etc. 1970-
1980 by Richard Serra and Clara Weyergraf . New
York, The Hudson River Museum, 1980: 127. Print.

14 1bid.

15 Ibid: 127-128.

work is politicized, invoking Chaplin and chal-
lenging the adjacent National Gallery of Berlin
by Mies van der Rohe, while conflating a broad
range of material and tool attributes with that
parallel realm: the work informing and cre-
ating culture. From a single, simple, material
beginning expands a broad range of decisions,
embedded and layered as sites of intervention
and engagement. A single work gathers around
itself a multiplicity, especially as it moves away
from its maker and into the stream of culture.
The nature of this multiplicity, of all these attri-
butes, is its simultaneity. A work of design like
art, maintains a state of becoming; this is the
life of design.

FIGURE 4: Fggs Wrapped.
Freedom from Designations

The world presents a broad range of materials
that carry ephemeral attributes: cultural refer-
ence, attributes of presence, time, vulnerabil-
ity, and an associated and ever-expanding set
of tools. Though these materials and tools may
be complicated by the intersection of the con-
textual questions facing designers (economic,
cultural, or ecological agendas and motives),
they situate themselves as points of reference
within the dialogue and above all ask that the
designer approach them with complete open-
ness, to see them as free from designations and
prescriptions.

The distinction between material and prod-
uct is especially important for designers to con-
sider. Products, even more strongly than pre-
conceptions about material, tend to dictate a
trajectory, cast as inevitable, towards their use.
But to see something as it is, beyond product,
names, or the limited directives of use, is to
see the true medium.



The carefully wrapped five eggs, ‘packaging
born of rural necessity''® (FIGURE 4)"7, exem-
plifies the opportunities of dialogue and the
importance of listening to inform a thorough
design process. This artifact demonstrates the
ability to look at a thing completely openly, to
see its attributes that hide behind the name
of a thing-in this case the material, rice straw.
The product of design here is lucid and open
to the degree that it folds back upon itself, it is
it, only more vitally as perceived and engaged.
Nothing can be added or taken away; it has
become, through design and like the plant in
the field, complete in itself. The material and
dialogue are underpinned not only by material
attributes, but by other constraints: the nature
of eggs, 5 as a cultural unit, the culture of
‘wrapping' in Japan, etc., creating a complete
dialogue enveloping maker and material.

Seeing something as it is, we avoid abstrac-
tions. In the design process it is common to
use a wide range of modeling materials to
develop a work. Often they remain entirely
neutral, or rather, their effects on the work go
unnoticed. Their attributes ignored, we look
through them towards what they represent.
Cardboard and chipboard site models or foam
study models are too often neutral, if in an
unconsidered way, left at a great distance from
that which they represent, or at times super-
ficially mimicking only the visual qualities of
a material. Material is not so simplistic, but
actively capable of informing the dialogue and
becoming an equal participant in the design
process.

Drawing Photography Close

In some way, drawings behave like materi-

als. They can register the physical actions of
their making and they are capable of commu-
nicating non-verbally. At the same time, they
have an ability to transcend the limits of mate-
rial they represent. With drawings we can ‘see
through' walls and floors, abruptly shift scales,
and connect space through the section drawing
or wireframe. As with the materiality of mod-
els, the unique attributes of the materiality of
drawing, across the range of form and media,

16 Oka, Hideyuki. How to Wrap Five Eggs: Tradi-
tional Japanese Packaging. Boston, Massachusetts:
Weatherhill, 2008: 193. Print.

17 Ibid: 26. 5 Eggs Wrapped.

have the potential to substantially inform the
design process.

Drawing, as a practice and discipline itself,
transcends the limits of shifting values placed
upon the medium (i.e. hand drawing vs. digital
drawing). When we speak of the value of draw-
ing as a way of seeing, designing, and commu-
nicating, we can identify the way in which the
specific medium of drawing begins to commu-
nicate both outwardly, bringing others into the
work, and inwardly, the tool pushing back on
the designer and offering something very spe-
cific in the process of its becoming.

Like other forms of dialogue discussed here,
drawing begins to gather around it a constel-
lation of opportunities, references, and asso-
ciations. Digital media in particular has altered
the way in which drawings, image constructs,
can be confused with photographs. And like
photographs, drawings are a way of seeing
that is mediated by a tool or instrument. As is
the case with many disciplines, what describes
the disciplines of photography and draw-
ing becomes less distinct along their borders.
Painters like Edgar Degas, for example, openly
used photography, in the infant stages of pho-
tography's development, to advance prepa-
ratory work for figure paintings.'® More con-
troversially, the case has been made that the
highly detailed paintings of the Old Masters
were influenced by, if not directly constructed
with, the aid of lenses and mirrors.” In the
discipline of photography, the medium is chal-
lenged by questions of authenticity given the
ease of manipulation and false promise of
objectivity, either through framing and stag-
ing or through alterations made to direct a nar-
rative. From Robert Capa's seemingly staged
photographs of action in the Spanish Civil
War,? to the more recent digital editing of
contemporary images manufactured to support
the agenda of the State,?' photographs remain
18 Schaefer, Iris, Caroline von Saint-George, and

Katja Lewerentz. Painting Light: The Hidden Techniques
of the Impressionists. Milano: Skira, 2008: 86. Print.
19 Hockney, David. Secret Knowledge: Rediscover-
ing the Lost Techniques of the Old Masters. New York:
Viking Studio, 2001. Print.

20 Whelan, Richard. "Robert Capa's Falling Soldier:
A Detective Story." Aperture no. 166, 2002: 48-55.
Print.

21 Hadhazy, Adam. “Is That Iranian Missile Photo a
Fake? A Q&A with Hany Farid, doctored digital-photo
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powerful tools of communication. Within this
context of the medium, with its inherent sub-
jectivity, designers have the potential to liber-
ate themselves through creative nonfictions, a
form which exchanges coercion and manipula-
tion for creation.

Long before the advance of digital tools, art-
ists and designers employed the visual spec-
ificity of the photographic image through
collage suggesting light, scale, gravity, and
visual reference to engage a direct, physical
response. These images, using the clarity of
this visual language to help carry a set of ideas
forward, became 'a creative trigger of lateral
referencing.'?? As constructs, they stood on the
border of drawing and photography, a form
of collage that did not explicitly dwell on the
gesture of collage, in terms of difference, but
sought a borderline narrative, briefly inhabiting
drawing and photography as a vehicle while
dissolving those distinctions in a dialogue
extending the disciplines.

These prescient, fictional images predicted
the myriad questions that digital media brings
to how we construct our places, how we con-
struct our way of seeing, and how we project
forward an image of artifacts and effects. In the
design process, the role of the fictional image,
or creative non-fiction, might be considered as
significant as the artifacts they point towards.
Acknowledging the role of questions and
uncertainty, one exchanges absolutes for the
subjunctive. In the space of the image, places
are constructed, not entirely unlike dreams or
memories, to inhabit and influence a space of
imagination. Like direct, physical connection
with material, the visual lure of the fictional
image communicates non verbally; it attaches
itself to its audience in the same way as to
the maker, transcending the tool and building
upon the foundations of space: light, gravity,
scale, and reference, that the projected work
of design moves towards, the space that the
body understands. The artifactual presence as
one mode of making, and the parallel design
process as another, allow for this, creating a

sleuth, on allegedly faked missiles--and tornadoes."
Scientific American. 10 July 2008

22 Cook, Peter. Drawing: The Motive Force of Archi-

tecture. AD primers. Chichester, England: Wiley, 2008.

Print.
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unique, yet collaborative, dialogue where con-
sensus is not the goal, only connectivity.

Conclusion

When shaping an axe handle, the model is close

by.

Sensei Furuya
It is not in the distinctions between the vari-
ous media of drawing and modeling where
measures of value or limits lie, but in the open
potential to communicate and make connec-
tions. Drawing, for example, is a practice that
transcends any specific media, remaining ripe
with potential, communicating across time
and across disciplines. The tools of the design
process enable a shift in the maker's percep-
tion and those with whom the work com-
municates. The Beginning Design student is
making a transition into an unfamiliar form of
dialogue, a creative making that begins with
first shaping and reshaping one's own vision;
in this sense, the mind is close by. To focus on
the Beginning Design student, from a peda-
gogical point of view, an openness of dialogue
suspends the drive towards consensus. The
exploration engaged by students allows for
mistakes, detours, false starts, and discovery.
This is a dialogue that begins quietly with the
medium and broadens to include others and
the artifacts.

The Latin roots of the word artifact, 'By art
practices or using art, something is made,'?®
opens the associations with culture and his-
tory. While we try to construct an image of
the whole, it remains elusive, emergent, and
beautiful in its diversity. Our translations from
design process to artifacts diverge, represen-
tations from the artifacts, and fall away. Like a
well-translated poem, the translator is present
and not present, not in the way, not coercing,
not forcing, not limiting, but opening a work to
the fullest potential within the realm of trans-
lation.?* The idea of a dialogue with mate-
rial and tools should not be seen as limited
to the design process. It is carried beyond the
author's intentions into a world where it will

23 Oxford University Press. The New Oxford Ameri-
can Dictionary. [Oxford]: Oxford University Press,
2005.

24 Weinberg, Eliot. 'Anonymous Sources.' Oranges
& Peanuts for Sale. New York: New Directions Books,
2009: 170-183. Print.



survive or be overlooked, creating and embed-
ding the conditions for dialogue as gift to oth-
ers. This is in part the beauty, interaction, and
interplay of things, and the resonance of things
in the world. The designer creates the condi-
tions for synchronicity across scales, for oth-
ers to engage in dialogue with the artifact, and
from here it moves out into the world simul-
taneously complete and open, a conversation
overwritten time and time again.
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DEVELOPING A CULTURE OF
CREATIVITY: THE MIT MEDIA LAB
Making Connections

The MIT Media Lab is a unique research insti-
tute that has seen marked success in blending
industry, creativity, engineering and invention
in the research and envisioning of new tech-
nologies for everyday life. The Labs impact on
society can be found in the creation of E-Ink,
now found in e-reader devices like the Amazon
Kindle, to the gaming concept used for Gui-
tar Hero.! As it "invents the future”, the Lab
brings together engineers, artists, scientists and
designers together in 30 research groups with
hundreds of projects considering the future

of human-computer interaction at a variety of
scales. Beyond its research endeavors, the Lab
also enrolls 138 students.

With all of these successes, no other insti-
tution including MIT itself, have been able to
duplicate the success of the Media Lab model.
Thus, it is worth asking what factors have con-
tributed to the continued success of the Lab
and what practices can one glean by looking
at the Lab through two lenses—its distinctive
institutional artifice—through its structure and
history—and the dynamic composition and
interaction of its people.

The Lab's Foundation

The Media Lab began in the Department of
Architecture, as the Architectural Machines
Group in the late-1960s. Group director, Nich-
olas Negroponte, began the group to investi-
gate how computer technology could aid in
the production of buildings. The focus shifted
in the 1980s as Negroponte argued in com-
munication media; he argued that in 2000, the
computer, broadcast and publication industries

would come together (and indeed they have).?
1 Massachusetts Institute of Technology. "About the
Lab | MIT Media Lab." MIT Media Lab. http://www.
media.mit.edu/about/about-the-lab (accessed Janu-
ary 31, 2010).

2 Pg. 7 Dillon, Dan. "Interdisciplinary Research and
Education: Preliminary Perspectives from the MIT
Media Laboratory," Harvard Project Zero 13 (2001).

TONY P. VANKY
MASSACHUSETTS INSTITUTE OF
TECHNOLOGY

As a result, the Media Lab was founded after
receiving the support of then MIT president,
Jerome Wiesner.

Though the focus shifted away from architec-
ture and the architecture department, a more
profound connection remains today. Kenneth
Haase, former Chief Scientist of the Lab's News
in the Future consortium and visiting associ-
ate professor at the Media Lab, argues that the
Lab's concerns of “church and state” or the
technical and the humane came from archi-
tecture. Architecture, in short, is "concerned
about complex technical systems with humans
among the considerations” while the Media
Lab "has the same concerns but lives on a
broad technological 'bleeding’ edge".? This dis-
tinction is important as it sets the Media Lab
apart from research programs around MIT. To
Haase, computer scientists, mechanical engi-
neers and other technologists will say the are
concerned with people, but often only con-
sider the human by biometric and psychomet-
ric means while architecture (and the Media
Lab) also consider the aesthetic and psycholog-
ical effects of a design.

The Lab also developed as a response to the
Center for Advanced Visual Studies (CAVS),
founded by Gyorgy Kepes. The mission was to
facilitate “cooperative projects aimed at the
creation of monumental scale environmen-
tal forms" and to support participating fel-
lows in the development of “individual cre-
ative pursuits."* During Negroponte's time as
a student and teaching at MIT CAVS brought
in bright, entrepreneurial artists to the Depart-
ment of Architecture and inspired many
socially-oriented projects, not unlike the Media
Lab today. Negroponte, however, believed in

3 Haase, Kenneth. "Why the Media Lab works-A
personal view." IBM Systems Journal, Fall 2000.

4 Finch, Elizabeth. "Center History." Center for
Advanced Visual Studies. http://cavs.mit.edu/MEDIA/
CenterHistory.pdf (accessed February 1, 2010).



a sponsorship model that departed from CAVS
and would open channels for commercializa-
tion, thus increasing the impact, of the prod-
ucts developed at the lab. The resulting spon-
sorship model would later deeply connect the
Lab and its researchers to industry while still
strongly focus on the creative individual.

The Lab is also unique in that it seeks a wide
and diverse range of sponsors who provide a
fair level of financial stability, even in tempo-
rary downturns. Rather than sponsoring a spe-
cific project, corporate sponsors donate money
to the entire Lab, where it is shared equally
among the faculty members.? As a result, indi-
vidual lab members or research groups do not
have to justify their work to the funding orga-
nizations. This allows for a degree of free-
dom in pursuing ideas and work. Though MIT
retains all intellectual property from the Lab,
sponsors receive free license of any property
created by the Lab as a whole.

This structure allows the Media Lab to attract
a wider diversity of companies, some of whom
may not normally find benefit from traditional
engineering or scientific research; companies
like Hallmark Cards, Swatch AG and Plym-
outh Rock Studios are among the list sponsors
and consortium partners.® Beyond the finan-
cial support, sponsor diversity contributes to
the vitality of the Lab as it forces members to
both discuss and learn from an ever-changing
audience whose business approaches, con-
texts and problems vary widely. As such, think-
ing between the various domains necessitates
greater creativity in communicating solutions,
approaching problems and defining processes
for a research project. Students gain practical
communication skills through their discussions
with visitors ranging from engineers to gov-
ernment officials and visitors often leave with
a changed point of view (and research which
they could use for their own companies).

While the sponsorship model of the Lab pro-
vides it with ample resources, it also creates
tension between the research outcomes and
commercial ambitions of the sponsor; this is
especially true of projects that are politically
or socially-focused. An anecdote shared by a

5 Dillon, 17.

6 "Sponsor List | MIT Media Lab." MIT Media Lab.
http://www.media.mit.edu/sponsorship/sponsor-list
(accessed February 2, 2010).

recent Media Lab graduate related to a proj-
ect where website users could deface, replace
or edit online advertisements without destroy-
ing the page's content sparked the interest of
a media conglomerate who, in the same meet-
ing, considered ways of making it profitable
(and missed the inherent irony of their discus-
sion). Similarly, research on autism and com-
munication technology intended to acceler-
ate the pace of research is also being used by
a sponsor in the finance sector for use on cus-
tomers at branch offices. This tension between
the academy and industry is present, even
when the relationship is close. It also serves as
an analog to the conflicts seen between indus-
try and the emerging interconnected economy.
With societal debates of network neutrality
and privacy concerns, the technologically uto-
pian view of the Media Lab also faces friction
with the issues beyond the confines of MIT's
campus.

The People and Place

The development of this community begins
with the admissions process, a unique process
of talent profiling. Whereas most institutions
rely on a proven record of undergraduate aca-
demic achievement, the Media Lab relies heav-
ily on the extracurricular experiences of the
applicant to understand how s/he uses their
unstructured time in the pursuit of creative
exploration (doing/making) and experiment-
ing (pursuing curiosity); perhaps their activi-
ties are better evidence of entrepreneurship
and performance in the classroom.” The aspira-
tion of the process is to create an environment
where students do not shy from crossing disci-
plines and research groups to create potential
interdisciplinary collaborations as well as being
intelligent in a conventional sense.

This difference is rooted in the Lab's distinc-
tion from most research groups where peo-
ple may have a propensity of pursue a specific
field of inquiry at enormous depth rather than
lateral inquiry. The nature of research is such
where skill sets from a variety of disciplines
are required and a researcher needs openness,
flexibility and willingness to move beyond the
boundaries of the individual research groups
and to MIT as a whole. As one example, City-
Car project from the Smart Cities group has
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involved dozens of students from the disci-
plines of urban planning, architecture, mechan-
ical engineering, computer science, electrical
engineering, civil engineering, transportation
design, business among many more.® Simply,
the questions raised at the Media Lab are often
too large to which one person can have all the
answers and expertise.

The composition of the faculty also shares
this unique blend of varied talents and will-
ingness to work laterally between the various
groups. Some have come to consider a pre-reg-
uisite of being a faculty member at the Media
Lab is to be a "misfit" whose skills in psychol-
ogy, design, etc would normally exclude them
from consideration at traditional engineering
programs. Negroponte asserts that the mark
of a successful member in the Lab is “a combi-
nation of intelligence, extroversion and open-
mindedness."® This openness toward diverse
perspectives aids to minimize a risk of, as
Haase puts it, “intellectual inbreeding"'® but
also opens the possibility for a sense of intel-
lectual isolation as faculty each have distinct
expertise.

Further responsibility is placed on the faculty
member as they are principally in charge of the
research and interests of their groups. Many
professors note that the tradition of hands-off
management, begun by Negroponte supported
by the egalitarian funding model, has contrib-
uted massively to the Lab's creative success.
Simply, the policy is to give the researchers the
resources they need to do their work and leave
them alone. A popular anecdote is that of new
researchers sitting down with Negroponte
(and now Moss) seeking some type of affirma-
tion for their ideas only to receive neutral and
unsettling responses as it was the researcher’s
role to direct the research, not the director's.

The Media Lab, unlike most research groups,
is also a degree-granting academic department.
The program in Media Arts and Sciences grants
masters of science, PhDs and offers some
undergraduates the opportunity to perform
research in the Lab as part of the Undergradu-
ate Research Opportunities Program (UROP).

8 MIT Media Lab. "Group Information." Smart Cit-
ies. http://cities.media.mit.edu/ (accessed February 1,
2010).

9 Dillon, 10.
10 Haase, 426.
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Faculty members are also hired directly by the
Laboratory. The structure of an independent
academic community, versus being housed
within another department or as a joint cen-
ter between departments, allows faculty to be
beholden to and the finances to remain within
the Media Lab. This allows a greater degree of
research and academic freedom, as well as per-
sonal dedication, which would otherwise not
be available as the politics of the institution
largely remain internal.

This autonomy allows the Lab to control the
type of student admitted and faculty hired.
Essential to the success of the Media Lab is a
diverse range of perspectives and viewpoints
as mentioned previously. Negroponte contends
that this broadness sets the Lab apart as gener-
ally “graduate degrees, not to mention tenure,
depend upon tunneling into truths and illumi-
nating ideas in narrow areas."'" As the Lab is
solely responsible for its admissions and hir-
ing, it has greater power to craft the human
environment. Haase argues that the Media Lab
independence, versus being part of another
center, allows for more "“core energy" rather
than “marginal energy” of the department
toward its research endeavors."

The Demonstration

While the Lab produces a good number of
customary academic outputs such as papers
and articles, the demonstration is central to
the education of the student, as well as the
research and design. For many students coming
from an engineering background, the notion
of producing compelling functioning prototype
for discussion, let alone amazing visitors and
sponsors, is foreign. Similarly, for some stu-
dents used to the architectural or urban scales
are unfamiliar with producing actual-scale,
testable prototypes. The demonstration as a
pedagogical tool requires ideas to come to a
level of completion and resolution at a one-to-
one scale. (Figure 1) It is only at the demonstra-
tion level can the project be tested against the
ambitions of the student.

The importance of the demonstration is codi-
fied in the culture of the Lab through Spon-
sor Week, which occurs once a semester. Here,
11 Negroponte, Nicholas. "Creating a Culture of
Ideas." Technology Review, February 2003.

12 Dillon, 4.



FIGURE 1: Stressed Outsourced. Photo Credit:
Jean-Baptiste Lebrune, Tangible Media Group

success is measured by the ability for con-
cepts to be demonstrable and for the public
to understand and be awed. Indeed, such a
focused outcome lends marketing success and
recognition for the Lab but also gives students
concrete deadlines to complete individual proj-
ects as well as prepare them for various confer-
ences after the Week.

The process and speed of the Lab's pace
has created a weakness in the demonstration
model at the Lab; there is little discussion or
evaluation of the project's merits.'® Often, stu-
dents move quickly on to the next project and
do not spend time critiquing or evaluating the
merits or issues connected with the demon-
stration; the question remains in many cases
of how one judges the social and cultural rel-
evance and utility of the innovation. As men-
tioned previously, the emphasis on thinking
laterally has caused a culture that in some ways
opposes going deeper into some projects. So
too, some hold the belief that while the pro-
cess does not provide formal criticism, the dis-
ciplinary depth of the individual offers some
grounding in a particular field of interest and
place concern with the pace of production. In
any case, whether the concern is with process
or pace, some students and professors inter-
viewed noted, some projects simply are not
going to be very good.

Learning

Inculcated within is the notion of learning by
doing—the importance of making and experi-
mentation. A visit to the lab will stir romantic
images of hackers and makers in garages than

a research lab one finds in most university sci-
13 Hasse, 421.

ence and engineering departments. In most
cases, students are empowered to develop
their own individual projects and spend more
than half of their time doing so. Through the
iterative design process of making, refining
and critique, the students develop new skills
in programming, design or electronics through
the constant refinement of their aptitudes and
critical thinking abilities.

With so much freedom given to the student,
one can examine the nature and development
of the multidisciplinary culture of the Lab and
how the individual may be empowered and
developed within a design program. Students
are largely free to develop their own projects
for research within the banner of their home
research group, though often they may collab-
orate with members from other groups as well
as from MIT, Harvard and surrounding universi-
ties at large.

Media Lab students are required to take
courses as part of their degree programs, but
often attract students from across MIT and
Harvard as well. In large part, the class topic
and work produced in these workshop-ori-
ented classes parallel research being conducted
in the research groups. For the most part, stu-
dents develop individual or group projects
through the course of the semester, and rely
on functioning prototypes and demonstrations
of the concepts being explored. While much
of what is produced is technology or engineer-
ing intensive, a typical iterative process guides
the student through the various aspects, chal-
lenges and development stages of the project
toward resolution—the final demonstration.
Along the way, ideas are tested through creat-
ing personas, paper prototypes, animation and
videos among many other methods familiar to
designers to test the efficacy of their ideas and
possible user scenarios. (fig. 2: Social Lunchbox
Video Prototype).

Students also build necessary skills and
learn by doing both within the research group
and the classes, yet the onus to pick up many
of those skills falls on the individual. In Neil
Gershenfeld's How to Make (Almost) Any-
thing class, students are introduced to a vari-
ety of manufacturing and fabrication processes
including digital fabrication methods, electron-
ics and circuitry and communication technol-
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FIGURE 2: Social Lunchbox Video Prototype

ogy. Though the class is structured so students
have a familiarity with various tools and skill-
sets and is intended for a variety of expertise.
Throughout the course, students are required
to develop their own individual designs and
machines using each week's topic. However,

a majority of the learning occurs outside of
the classroom as students share and seek out
instructions and guides on how to realize their
ideas. The class is simply meant to provide the
basic introduction and aid the students in find-
ing out how to apply and implement the tech-
nology on their own. Many students find great
difficulty as the class anticipates that not all
students will have both the design and tech-
nical skills required to easily succeed at every
assignment. Students will collaborate and share
their individual strengths toward each other's
projects and many will build upon projects
found on website like Instructables to make
projects their own.

With such a strong cultural focus on suc-
cess and performance, a question of standards
arises on how to consider or appraise one's
performance yet for student and professor, the
metrics as nebulous. Negroponte noted that to
him, the prerequisite for advancement is world
fame within ones field." As such, even today,
the successes and weaknesses of work for both
students and faculty are difficult to evaluate
except on the merits of press or industrial rec-
ognition received. As a teaching method, it
becomes completely subjective to assess a
project and difficult to provide proper feedback
and criticism. Part of the intellectual tension
comes from the very asset that makes the Lab
unique—its diversity. With projects collaborat-

ing with so many disciplines, what or whose
14 Dillon, 32.
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standards are appropriate to evaluate a proj-
ect? As well, the specific focus of each of the
individual research groups within the Lab each
have their own set of conditions and points of
views in which they operate. At this point, the
solution remains unclear yet may be necessary
to improve the disciplinary rigor of the Media
Lab.

Media Lab as Model & Conclusions

Attempts have been made to duplicate the
MIT Media Lab model, yet none have seen the
extraordinary success of the original. In 2000,
Media Lab Europe opened in Dublin as a part-
nership between MIT and the Government

of Ireland with Media Lab Asia opening short
after in 2001 in partnership with the Govern-
ment of India. However, the Irish went into
voluntary liquidation in 2005 with the Indian
lab parting ways with the original institution

in 2003. Within the United States, Calit2 at the
Universities of California San Diego and Irvine
as well as Design Machine Group at the Uni-
versity of Washington have shared in the vision
of new paradigms of human-computer interac-
tion but have not had the notoriety or percep-
tive impact as the Media Lab. It is undeniable
that the MIT Media Lab has served as a point
of inquiry for other similar programs, yet its
very uniqueness makes it difficult to draw con-
clusions or create a template for imitation and
innovation.

First, its financial and institutional resources,
as well as being situated at a university like
MIT have given the Lab the means to be as
uncommon as it has—it has been able to afford
to take risks. Secondly, the cultural identity
of the lab, of which its students, faculty and
legacy are part, have yielded an environment
where cross-pollination, creativity and risk-
taking are welcome and expected. Its focus is
also broad, which has allowed the lab to adapt
and grow with changes with external factors
like technology, society, culture and sponsors
as well as internal factors like new faculty and
leadership. It is worth recognizing the influ-
ence of Negroponte and Wiesner as visionaries
and powerful advocates, in addition to forming
and directing the Lab's development.

Because of the complexities of the Lab's
structure, attempts to copy the Media



Lab model may not succeed but lessons in
approaching experimentation, creativity and
innovation may be found. In teaching, one can
find lessons in creating a culture of creativ-

ity and experimentation within and beyond
normative disciplinary boundaries. In Haase's
words, “The lab, in some quiet way, is like a
dynamic art piece to which you contribute; like
all such pieces, sharing it promises to yield far
more than we expect.""®
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MICHAEL P. ZEBROWSKI, LECTURER THE COST OF MAKING IT
MORGAN STATE UNIVERSITY Making Pedagogy

Introduction

Basswood, chipboard, plywood, glue, screws, exact-o blades, parallel bar,
insurance, fuel, printing and plotting, the list goes on and on. An architec-
ture education adds up. Making architecture is expensive, scaled and full-
scale alike. To what end do we provide the knowledge and guidance in
providing a responsible and efficient fiscal approach to making and mak-
ing it in our schools of architecture?

The US News and World Report, MSN Money and Forbes have all writ-
ten on the 'hidden costs of college.”’ The items they see as 'hidden’ are
everything from electronics and textbooks to beanbag chairs, bed sheets
and a mini fridge, excluding only tuition and room and board. Granted
these are, for the most part, all ‘start up costs' that mostly only incur
in the first year of college. What students and parents see in these first
few months of college life is that it is much more expensive than first
anticipated.

Now what if these parents are seeing their sons and daughters enter
into a School of Architecture? Typically, the beginning design student in
a school of architecture is hit with a list of tools and supplies that costs
$300 to $1,0002 in addition to the $5,000 already spent on the common
"hidden" costs.® What they may not know is that as they progress through
a curriculum of six credit design studios where students will spend any-
where from $500 to $1,000 on materials, printing, software licenses, and
more tools each semester. A Dalhousie University architecture student
reported that in four years of architecture school, he spent $3,871.77
(CAD) on materials and supplies, a whopping 25% of the universities ‘rec-
ommended' budget for all school related expenses for four years, 4

Cost and Pedagogy

We know that college is expensive. We know that architecture school is
also expensive. How does this relate to beginning design pedagogy and
ultimately how these students end up as practitioners and academics?
Simon Tomkinson says:
The construction industry has consistently needed more qualified project man-
agers, more technicians, and better business practices. Yet, a primary tenet of

architectural education is that the industry is more qualified to train the student
1 Hannon, Kerry. 'The Hidden Cost College." US News aNp WoRLD ReporT 9 Oct.
2006. Pulliam Weston, Liz. 'The Hidden Costs College." MSN MonEy 11 Aug. 2009.
Coolidge, Carrie. 'The Hidden Costs College." Forses 15 Feb. 2005.
2 Zebrowski, Michael. 2010. Informal Survey between author and 53 current and
graduated architecture students, 8 February.

3 Hannon, Kerry. 'The Hidden Cost College." US News aNp WoRLD ReporT 9 Oct.
2006.
4 Spence, Evan. Wooding, Kjell. 'Architecture School Costs.' Pintday.org 10 Jun.
2008.




in the intricacies of practice. The education about practice is limited primar-
ily due to the emphasis on design education. What is it that we, as educators,
teach in design education?®

Where design education may have faltered or forgotten is design’s role within
the larger process of delivering an architectural project and the importance of
locating the education clearly within the process... Revisiting other fundamen-
tals of our practice may offer similar insights.

Tomkinson doesn't advocate for us to teach to the profession, especially
when it comes to beginning design pedagogy, what he does do is create a
link between his definition of design, the content of architectural educa-
tion (invention, arrangement, style, memory and delivery) and the prac-
tical (Schematic Design, Design Development, Construction Documents,
and Construction Administration).

This linking of the process of design in school and design in the real
world also relates to the issues of cost as it pertains to the ‘'larger process
of delivering an architectural project.' Cost, as a fundamental aspect of
designing and making architecture must be better defined and integrated
into the beginning design education.

Our accrediting body has a similar concern when it comes to the con-
tent of what is delivered in a given schools curriculum. According to the
2009 Conditions for Accreditation NAAB outlines in both Realm B: Inte-
grated Building Practices, Technical Skills and Knowledge and Realm C:
Leadership and Practice the following:

B.7.  Financial Considerations: Understanding of the fundamentals of building
costs, such as acquisition costs, project financing and funding, financial feasi-
bility, operational costs, and construction estimating with an emphasis on life-
cycle cost accounting.

C.5.  Practice Management: Understanding of the basic principles of architec-
tural practice management such as financial management and business planning,
time management, risk management, mediation and arbitration, and recogniz-
ing trends that affect practice.®

The AIA also supports the development of skills related to creating:

A realistic project budget estimates expenses, dictates design decisions, and, if
permitted, serves as an educational tool for clients. Elements to consider when
calculating a project budget include project scope, quality and performance lev-
els, site, schedule, conceptual statement, contingencies, realistic figuring, and
key assumptions.”

What if 'Understanding of the fundamentals of building costs... and
practice management...' were emphasized and a pedagogical part of the
habit-forming years of beginning design studios and supporting required
courses? What would be the benefit and how would it be integrated?

Three Factors of Cost in the Design Studio

Cost in any particular architectural studio is largely defined by the proj-

ect that has been invented by the coordinating faculty. This in all cases

5 Tomkinson, Simon. 'Rhetorical Investigations: A general theory of design and
architectural education.’ 18th National Conference on the Beginning Design Student
Proceedings (2002): 39-43.

6 National Architecture Accrediting Board, Inc. (2009, July 10). Conditions

for Accreditation, p23-25. Retrieved Oct. 29, 2009 from http://www.naab.org/
documents

7 American Institute of Architect's. The Architect's Handbook of Professional Prac-
tice. New York: Wiley & Sons, Inc, 2007.
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FIGURE 1: Michael Mayo — Object Files, ARCH 104,
Morgan State University, Fall 2009

FIGURE 2: Kristin Delure & Jeff Wing - Buffalo Scaled,
ARC 101, University at Buffalo

presents the studio faculty with a high degree of responsibility as to what
costs the students will incur in taking their course. The development of
projects for foundation studios focus on skill building, spatial understand-
ing, basic program and intuitive structural understanding to name a few;
what if consideration is given to the material pallet, tool pallet and gen-
eral cost of learning these objectives? The responsibility lies with the edu-
cator to create a project statement, which creates an opportunity for high
achievement using an economy of means, rather than allowing students
to buy himself or herself out of work or feeling that to achieve they must
have certain tools and materials. Students at times can have the percep-
tion that "if you wanted to do well you spent the money."® Are we set-
ting up our evaluation of student work to at times hinge on the amount
of money a student spends? What if students don't have the money to
spend on acquiring the appropriate tools for the job, or the material of
choice for the profession? Likewise, our schools of architecture can pro-
vide common resources available to all students, such as industry stan-
dard software on public computers, fabrication shops, digital cameras
etc. Not only are shared tools and facilities economically beneficial to the
students, they also reinforce messages of sustainability and cooperation
between students, two areas that programs seek to emphasize throughout
the curriculum.

The second factor of cost in the design studio has to do with the mate-
rial type and logistics inherent in the materials chosen by the faculty.
More and more we have to emphasize recycled and inexpensive materi-
als for building models. Students at Morgan State University in their first
studio dealing primarily with form, space and order are asked to use recy-
cled corrugated cardboard, toothpicks and 9olb cardstock to design and
build a series of topographical studies (cardboard) with trees (toothpicks)
arranged on the landscape and finally inserted thoughtfully in the land-
scape are folded forms (cardstock).® This assignment runs the course of
eight weeks and only costs the students less than ten dollars. The results
are no less impressive and thoughtful than those using much more expen-
sive materials and it is through these models that the students success-
fully demonstrate their knowledge of the foundational principals of form,
space and order.

A couple of opportunities arise when recycled and inexpensive materi-
als are used in the design studio. First, when discussing the craft of archi-
tecture with students, they begin to understand that craft is not depen-
dent on the quality of the materials used, but rather is based on the
handling of the material, an understanding of its properties and the way
it connects with other materials present. Students become very aware
early on in the process of working with these materials that the ability to
craft resides in their effort and not in the quality of a given material. Sec-
ondly, iteration is a constant in the design studio and getting students to
expand their design thinking through iteration is of utmost importance.
Using materials that are readily available and inexpensive creates a plat-
form for faculty to tout the importance of iteration. The students find less
resistance to doing something over and over when the material they have
found or purchased was easy to come by. | have often used plain manila

8 Anderson, Michael. Informal Survey emailed between author, 10 February 2010.

9 Figure 1— Student Exhibit — Autonomous Landscape — ARCH 201, Morgan State
University, Fall 2009
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file folders for students constructing study models in beginning design

studios.™® Students learn to respect and manipulate the inherent prop-
erties of a material, however humble, leading to similar thinking when

manipulating more typical architectural materials, creating a comfort in
innovation and creativity.

In a project called Buffalo Scaled at the University at Buffalo School
of Architecture Freshman Studio, a pallet of free Talking Phonebooks
were delivered to the studio. Each student was given a phone book and
through the course of one week developed their phonebook into a land-
scape by carving away layers of pages to make a base or 'site’ for future
project development over the course of the semester.’ The use of an
existing/free/recycled object in this case allowed again an opportunity for
student to engage design and craft in inventive and imaginative ways.

As mentioned previously coupled with material type is the logistics of
any given material. Similar to Construction Administrators, studio faculty
need to be versed in material availability, local suppliers, internet sup-
pliers and other ways to lessen the cost of material for the studio. When
purchasing large quantities of plaster for a studio it makes sense to bulk
buy the material and pass down the discount to the student. A five-
pound bag of hydrocal can cost as much as $10.00 at an art supply store
or hobby shop. When purchased from a building materials warehouse, a
100lb bag can cost as little as $55.00, a savings of $1.45/Ib which when a
studio uses 200lbs adds up to a savings of $290.00 overall.

Now this isn't simply a lesson of saving money and cutting coupons for
students. It is not simply the faculty's responsibility to find ways to save
students money. It is our responsibility to begin to have them under-
stand how to source materials, and how to be more active in understand-
ing the logistics that surround the 'delivery of an architectural product.’ In
my Building Materials course at Mississippi State University | introduced
cost and time management by requiring students, during a hardwood box
fabrication project, to produce project budgets outlining in detail their
labor time and capital investment to calculate the total cost of their wood
boxes. Much as learning to properly twist a pencil as you draw a line, this
awareness and set of skills are integral to becoming a successful architect,
builder and businessperson. Students were surprised to learn that their
humble wood boxes actually cost hundreds of dollars to produce.

‘Calculate’ refers to the many different types of accounting and mathematical

operations that architects must perform in practice.?

Lastly the factor, which at times, we as faculty have the least amount of
control over, is the funding source. Student projects in design studios are
often mostly funded out of pocket whether it is their own, their parents
or in the form of future debt through credit cards or student loans. When
asked 'did the 'hidden’ costs of architecture school affect your financial
standing during school or after graduation?' these former architecture
grads answered:

10 Figure 2 — Michael Mayo — Object Files, ARCH 104, Morgan State University, Fall
2009

11 Figure 3 — Kristin Deiure & Jeff Wing — Buffalo Scaled, ARC 101, University at FIGURE 3: Student Exhibit — Autonomous Landscape —
Buffalo ARCH 201, Morgan State University, Fall 2009

12 Roger K. Lewis, Architect? A candid guide to the profession (Cambridge, The MIT

Press, 1985) 195.
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FIGURE 4: Concrete Wall Under Construction — Build-

ing Materials, ARCH 417, Morgan State University,
Fall 2009
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Yes and the hidden costs have been paid off after being out of school for two
years, but | didn't let the hidden costs prevent me from doing what | want to
do. I would ask the question ‘how can | afford’ instead of telling myself I can't
afford.'”3

Yes. Student loans are a burden, and they are limited. When you worry about

money, and most people do, you are stressed out, and that affects ones abil-
ity to function as a student, employee, etc. In undergrad it was the fact that
[student loans] were not enough to allow me to not work, and I lived very fru-
gally, even compared to students who were in a similar situation. | made a lot
of choices about what | could do, how | would engage in studio and my life-

style because | was always trying to save a buck. Things like field trips are a

great example of this, | drove to Charleston, SC for an 8 hr studio meeting when

everyone else stayed in hotels to save money, and so that I could work. Some-
times students are not being asked to just give more, but also to take off of
work. ™

Other funding sources include: donations from local organizations, Uni-
versity, School, Departmental funding, and outside grants or scholarships.
These are less dominant in studio as funding sources but are becom-
ing more and more the norm especially when it comes to larger design
build programs, for example the Rural Studio at Auburn University solic-
its donations online. How can these become more available for students
in non-building based design studios? Especially where University funds
are getting tighter and more tied up in this economy. Potential exists for
creative funding opportunities as well, consider the possibility of alumni
donations to provide students the means often necessary to fund their
architectural education and projects.

For a concrete wall design build project at Morgan State University, stu-
dents were given a budget of $500.00 from the School of Architecture
and Planning. These students worked directly with the faculty member to
source all materials and design a wall that was efficient in it's use of mate-
rial as well as the process of its construction. Through discussion with the
faculty and execution of the product the students were well aware of the
time and effort it took to manage the budget, craft the full-scale piece
of architecture and ultimately understand the labor cost and value of the
final product. Four class times were used over the course of three weeks,
one day for design and budget calculations, one day for material acqui-
sition, delivery and construction of the formwork and one day to pour
the concrete. Thirteen students worked a total of 156 hours and if we
estimated their pay to be $15.00 per hour the total value of the project
would be $2,840.00. "

Conclusion

The relationship between pedagogy in beginning design and the cost of
that pedagogy is an important aspect to creating a well-rounded designer
and future practicing architect. It is our responsibility as faculty to also
realize the potential fundamental lessons that are intrinsic to the disci-
pline of architecture that are iteratively reinforced over the course of a
student's education. If we are aware of the bad habits we may be sup-

13 Brucz, James. Informal survey emailed to author, 10 February 2010.
14 Battin, Matt. Informal survey emailed to author, 10 February 2010.

15 Figure 4 — Concrete Wall Under Construction — Building Materials, ARCH 417,
Morgan State University, Fall 2009



porting then we have a chance to change them. By raising awareness

in students to the all-important factors of time, budget and the cost of
becoming and being an architect, perhaps they will be more mindful of
their own value, as well as the value of other people's money when they
are practicing architects.
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WORKMANSHIP IN BEGINNING
DESIGN EDUCATION
Making Pedagogy

Design decision making necessarily involves
dialog between ideas and materials in the
working out of a design - in the workman-
ship of design. David Pye's axiomatic state-
ment, “design proposes, workmanship dis-
poses” structures these decisions as design
intentions materialized in an attitude of work
that “completes the design” or otherwise
thwarts its intent." If workmanship is essen-
tial to design decision making, how can design
curricula that rely on abstract representational
means correctly teach design if not by students
experiencing for themselves first-hand the con-
nectedness between design and workmanship?
For beginning design students, realization of
the significance of workmanship offers more
than judgment of technique or the degree
to which intended design efforts are carried
out on materials. These are important aspects
but are rather thin measures, useful to learn-
ing design primarily in the narrow context of
classroom dynamics. As an essential aspect of
Pye's "disposition" of design, workmanship is
more adroitly a fundamental characteristic of
the world of objects that comes to significance
through our bodiliness. Experiences we come
to know through tactility and manipulation are
obtained by our vision in a manner that lends
it greater substance. Thus, considerations of
workmanship offer direct pathways into design
decision making that are part of the world and
at the same time aspects of our experience of
our surroundings.?

As a factor of beginning design education,
workmanship offers construction of com-
mon ground for learning design that fosters
greater self-direction on the part of students
while readily developing deeper engagement

1 Pye, David. The Nature and Art of Workmanship.
England: Cambridge University Press. 1968.

2 Highlands, Delbert. As quoted in Representation
and Architecture. Omer Akin & Eleanor F. Weinel
(Eds.). Information Dynamics, 1982.

STEPHEN TEMPLE, ASSOCIATE PROFESSOR
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and an “attitude of caring" for the world of
objects. This can happen because workman-
ship raises fundamental categories of design
decision making inclusive of material reality
and is always understood in terms of project
realization. Understood through our embodi-
ment, issues of workmanship entail being close
to the work, an aspect that enables measures
of critique and design development to be more
easily grasped, categorized, and even self evi-
dent. Also significant for learning design is that
workmanship conveys iterative processes that
show first hand that design is a transformative
process.

The purpose of this paper is not merely to
offer definition of workmanship or to expli-
cate the virtues of workmanship in itself. To
some extent that is assumed. Rather, this expo-
sition finds that workmanship in the design
studio is within a context where it already
exists but is rarely recognized and its signifi-
cance is even less acknowledged. It is my con-
tention that workmanship is of great value
for learning design, especially with respect to
two pedagogical conditions. First, workman-
ship best functions as a tool of learning design
when engaged in making, when ideas are real-
ized directly with materials. Secondly, issues
of workmanship are most salient in beginning
design learning experiences, where projects
ask for full scale one-to-one constructions as a
result of design efforts. In this context students
are most likely to come to the reality that
objects of design speak for themselves. Learn-
ing in beginning design studios certainly does
not begin and end with its projects, as they
are, as a matter of studio processes, frequently
interrupted with and further developed by ver-
bal discourse, critical discussion, transformative
manipulations, and comparative project review
and critique, specifically with the intent of
learning something beyond the projects them-
selves. Such is the role of beginning design stu-



dio pedagogy. A further clarification of what is
meant by “workmanship,” will precede an out-
line of how its engagement can deepen learn-
ing experiences in beginning design.

Design in the World

If you practice playing a particular song on a
guitar or piano long enough, your hands prac-
tically play it for you - it looks easy and it
looks unconscious. However this kind of play-
ing results only from hours of practice and the
honing of skills - in other words, workmanship.
It may be said that a musician playing well has
so much knowledge and skill that the action of
playing is second nature - the playing is a part
of the body as much as it is part of the music
or a part of the instrument from which the
sound emanates. That's why we call it “playing”
instead of "working" an instrument - “playing”
is a more immersive experience that seems to
happen more than it seems delivered by a con-
scious mind or by the musical score.

The perception of the quality of playing is
always at stake in musicianship. Is not a well
written piece of music is only as good as the
quality of its performance? And is its perfor-
mance only a matter of being well played or
does it have more to do with how well it can
be listened to - how it sounds? The quality of
a musical performance invokes a relationship
between the music as it is controlled by the
musical score as it is played and the listener as
it is heard. A well written piece of music can
be characterized as a "design for music" and is
dependent on the workmanship of its perfor-
mance as a principle measure of its quality.

Consider cooking. In a manner similar to a
musical score a recipe is a 'design for food.'
The cook “follows" the recipe by applying
workmanship through the combination of raw
materials and processes of heating, chopping,
pureeing, etc., until it is made into the com-
pleted dish. The cooking certainly need not be
carried out by the author, or "designer,"” of the
recipe. The very nature of a recipe calls for it
to be made by someone other than its author -
that's why it was written down. However, the
designer of the recipe intends a certain rela-
tionship of control between the recipe and the
specific way it is carried out through the work-
manship of the cook. David Pye, in his book,
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“The Nature and Art of Workmanship," speci-
fies that, "On the workman's decision depends
a great part of the quality..." of the outcome.?
Certainly this is true when a cook prepares
food. The cook makes choices and many of
these are not simply quantitative carryovers
from the recipe. Even when following a rec-
ipe (which is a design) to the letter, there are
decisions to be made not just about quantity
of ingredients but also about the cut of meat,
the type of vegetables and how they are to be
cut up, the timing of adding ingredients, how
long it will be cooked or exposed to fire, and
so forth.* A myriad decisions about the cook-
ing, rather than simply about the recipe, are
made to transfer the recipe's design for food
into the tangible reality of the completed dish,
none the least of which is the cook's (or the
workman's) direct experience with the ingredi-
ents as the dish is taking shape, especially and
immediately foremost, the actual taste of the
food in the cook's own mouth.

Design specifies controls and to a degree
design tries to anticipate the limits of the
"work" but it is workmanship that ensures
these controls. Controls developed from work
manship emanate from a variety of sources -
from trade practices, from the materials, from
the tools, and through the tools, and from the
measure of resistance present in the very body
of the worker. But decisions are considered
and made, in situ , within the immediacy of the
worker and the tasks at hand. Design antici-
pates and assumes the nuance of the com-
pleted "work" but is a cloudy version of the
agency of workmanship that actually brings
it about. It can be easily argued, for exam-
ple, that cooks are actually obligated to devi-
ate from the recipe as a function of their own
personal direct experience with the recipe as it
is being realized. The prepared dish is inevita-
bly judged by tasting it, as a measure of both
the cook’s prior experience and also, ‘what it
ought to taste like.'

How something is made is as important
as how it was designed, because how some-
thing is made is as much a result of work-
manship as it is a result of design decisions.

3 Pye, 1968. P 17.
4 Wrangham. Richard. Catching Fire: How Cooking
Made Us Human. New York: Basic Books, 2009.
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In fact, making decisions from the perspective
of workmanship inextricably ties the realiza-
tion of ideas to material form. A design is not
really conceived until that moment when ideas
become realized in material form. Workman-
ship is more than a mere category of designed
things; it is a way of thinking AND acting with
respect to materials and intentions together.
Workmanship embodies a way of connecting
to the world and as such workmanship real-
izes a counterpoint to the ‘world as mere idea
or imagery.'

If Workmanship is Not Well Con-
sidered, Ideas are Not Made
Visible.

Design decisions are invariably material deci-
sions. For ideas to become more than repre-
sentational, a designer must inevitably recog-
nize the designed environment in which we

all live is grounded in abstract content that is
experienced by way of concrete material physi-
cality. Abstract content and concrete material-
ity thus become fundamental poles for design
decision making. However, the relationship
between design ideas and materials is not a
one-to-one correspondence. Ideas are trans-
formed as they are materialized. And materi-
als also transform as ideas are made real and
readied for human experience in physical form.
Design decision making necessarily involves
dialog between ideas and materials in the
working out of a design - in the workmanship
of design.

Restated here is David Pye's assertion that
“design proposes, workmanship disposes” as
a patterning of design intentions carried out
and completed by the work that materializes
it. Pye's axiom frames the relationship between
design and workmanship as one between
designer, ideas, maker, and materials, where
workmanship is an essential aspect of design
decision making by accounting for the qualities
of materials in terms of the skills of the worker,
the tooling techniques, and the nature of craft,
including its histories, its technologies, and its
practices of work.?

Pye believes that the qualities of the world
commonly attributed to design decision mak-
ing are actually placed before our perception
5 Pye.1968. Pp. 17-19.
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due to workmanship. In Pye's words, “Good
workmanship is that which carries out or
improves upon the intended design. Bad work-
manship is what fails to do so and thwarts the
design."® Pye defines design in terms of what
can be transmitted or imparted through rep-
resentational means, through written lan-
guage, models, and drawings, whereas work-
manship, “is what for practical purposes, can
not."” Almost all of a designer's work ends
with the representational display and commu-
nication of design ideas. Accounting for how
well ideas become realized in material terms
is the province of workmanship. Much of the
visual quality of the designed environment is
qualified by acts of workmanship. Pye believes,
the whole "domain of quality” attributed to
design is rather the result of workmanship and
not attributable to the work of the designer.®
Pye's position is straightforward. It grows from
the judgment that a designer could not spec-
ify stone or wood construction until a mason
or carpenter had developed a way of working
with stone or wood.

The domain of quality that can be perceived
in how material is utilized in the designed envi-
ronment is informed as much by being worked
(and all that is entailed in such work) as it is
configured by design decisions. Pye contends
that “good material is a myth," reasoning that
what raises a material like marble into clas-
sification as good material is not the material
itself but the quality of the workmanship per-
formed upon it.? Attributed in part to a mate-
rial's resistance to being worked, materials
oppose the forces put upon them through the
body of the worker. The actions of the body
are quickened and focused by use of a tool but
are nonetheless defined in this resistance. The
relationship between body and material quali-
fied in and through workmanship is not merely
as a mechanical response of our bodies but
is an effect of our Being. Through workman-
ship, a maker is able to "materialize a way of
experiencing, bring a particular cast of mind

6 Pye. 1968. P 30.

7 Pye. 1968. P 17.

8 Pye. 1968. Pp. 30-60.
9 Pye. 1968. P. 17-19.



out into the world of objects."'® Workmanship
makes tangible extraordinary qualities attrib-
uted to the producer of the work, who is often
accounted with exceptional abilities.” Pye fur-
ther qualifies acts of workmanship as either
those that may "risk" the workmanship or
those that accomplish work with greater “cer-
tainty" of outcome. Workmanship involving the
worker making direct decisions without exter-
nal guidance of the tool involve greater chance
of error. Quality of the workmanship depends
solely of the “exercise of care, judgment, and
dexterity" by the worker. To increase the “cer-
tainty” that the work will achieve the desired
result, the worker's actions can be aided by
mechanisms, or jigs, that reduce dependence
on the caring, judgment, and dexterity of the
worker.' Well accomplished workmanship car-
ried out directly by the worker without mech-
anisms that increase the certainty of the out-
come frequently carries a higher perception of
value, even at times ascribing to them a mys-
tical or reverential status. Good workmanship,
then, is a means of creating tangible objects
that embody intangible and abstract powers."?

Workmanship Transforms Begin-
ning Design Students

“I would rather have a mediocre idea that is bril-
liantly executed than a brilliant idea that is poorly
executed."*

- A Businessman

Skills can be learned. Knowledge can be
acquired. But neither become of value until
realized through the know-how constructed

through workmanship. Workmanship realizes
knowledge and skill in situ between materi-
als and intentions, but also in the immediacy
of the indeterminate, as it makes more spe-
cific the relations between idealized imagery
and the the realities of material contingen-
cies. More significantly for beginning design
students, engagement in workmanship also

10 Helms, Mary W. Craft and the Kingly Ideal: Art,
Trade, and Power. Austin, Texas: University of Texas
Press. 1993.

11 Helms. 1993.
12 Pye. 1968. Pp. 20-24.
13 Helms. 1993.

14 Ross, Wilbur. As quoted on, National Public Radio,
Sept 15, 2008.

connects learning design processes with asso-
ciation of self with world, revealing correla-
tions between learning design methodologies
and one's own self-development. The follow-
ing passages explicate how attention to work-
manship In beginning design studio pedagogy
increases concern both for the act of design-
ing and for things designed while simulta-
neously engaging newly developing realiza-
tions between design intentions, exploratory
inquires, processes, materials, and detail. The
following result from engaging workmanship:

Workmanship evokes care and rigor -
Essential to beginning design pedagogy is get-
ting students to fundamentally CARE about
what they are doing. Workmanship conveys
a deep attitude of care and concern for the
world of objects and thereby, the effect of
design on others. Caring is one of the qualities
(along with traits such as inquiry, curiosity, and
the desire to make) at the core of the develop-
ment of rigor in design and it is critical to stu-
dent development that it begin from the first
class day.” Attending to workmanship as a cat-
egory of design and a criteria of review literally
wakes students up to the potential of work-
manship in the development and refinement
of design ideas. In taking care we are "handed
over to our self-responsibility"'® in a realiza-
tion that we must be given over to the task at
hand in assuming active responsibility as a first
step in engaging processes of learning that may
inform or enlighten us to a new relationship to
the world.

Caring is a self-empowering of the individ-
ual at the micro scale of individual and envi-
ronment and at the inner scale of self and
world. In realizing workmanship, the Initiative
to care about what one is doing is always bal-
anced against the realization that even with
great dexterity and attention to task there is
constant awareness of an activity sharing a bor-
der with its incorrect performance or accident.
15 Temple, Stephen. "First Class/First Project: To
Raise Inquiry About Design Through Making." Design-
train Congress Trailer I1: Designing Design Educa-

tion. European Commission - Leonardo Da Vinci Pro-
gramme, 2008, pp. 199 - 208.

16 Harrison, Robert Pogue. "Robert Pogue Harri-
son: How does your garden grow?" ArtScatter April
29, 2008 <http://www.artscatter.com/general/robert-
pogue-harrison-how-does-your-garden-grow/ >
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Robert Pogue Harrison, in describing the work
of tending gradens states that, “Care is accus-
tomed to act, to take the initiative, to stake its
claims, yet powerlessness and even helpless-
ness are as intrinsic to the lived experience of
care as the latter's irrepressible impulse to act,
enable, nurse, and promote.""” The ever pres-
ent reckoning with the tentative nature of per-
formance that presents itself to consciousness
through the work is a measure of the degree
of care. Not a matter of how much one is pay-
ing attention, care is a measure instead of how
much one deeply and intrinsically establishes
connection to the task at hand, given that the
task is an accord between the tools used and
the guidance of the tools as a measure of the
resistance of both body and materials. Tools
become the interface, as a medium, and the
determinant, as a maker, always with respect
to material.

Students are close to workmanship - Inher-
ent in acts of workmanship is that decisions
are made in intimate immediacy with the work.
Grounded in direct experiences as it is, design
critique stemming from workmanship is more
readily grasped and developed in this immedi-
ate contact. This critique, then, means more to
development of student self-critique and the
generation of critical attitudes because stu-
dents make workmanship decisions (or fail to
make them) in direct engagement with mate-
rial processes. Because they are close, these
moments often ring true for students as a kind
of proof of design ideas.

Project review is self-evident - Material
processes in relation to tool use [i.e. mixing
plaster; cutting a straight edge, etc.) deliver
their own degree of success or failure in a man-
ner that becomes self-evident in comparative
review of projects. Seeing your own work in
the context of other projects provides an often
wordless clarity that no amount of review can
replace.

Workmanship offers categorical measures
of design critique that emerge as first catego-
ries of critique as the foundation of other more
broad measures. Because workmanship is evi-
dent in first hand experience and direct obser-
17 Harrison, Robert Pogue. Gardens: An Essay on the

Human Condition. Chicago: University of Chicago
Press. 2008. P 27.
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vation it more readily leads to critical discus-
sion of other more abstract modes of critique.
Categories of design decision making and
critique such as proportion, joinery, mate-

rial choice, mechanism, connection to human
movement and occupancy, programmatic
issues, detail, grow readily out of discussion of
workmanship.

Realization of process - Engaging issues
of workmanship in making design decisions
reveals that design is a transformative process.
Direct interaction within the material, sensorial
realm, reveal discovery of a material's "work-
ability" in revealing design ideation and/or
reveal possible transformations of ideas. Mak-
ing decisions about materials is making deci-
sions about design. Direct investigations and
discoveries are brought to light through a heu-
ristic of reflective observation and comparative
critique.

Workmanship, and discussion of it, read-
ily gives evidence of failure as much as suc-
cess and does so right at students' fingertips
as they make projects. Poorly considered deci-
sions become readily apparent if poorly exe-
cuted. For example, parallel elements that are
constructed out of parallel are ungrudgingly
evident. It is in workmanship that one receives
the freedom to fail. However, because there is
progress in each successive iteration, engaging
in workmanship reveals creative design deci-
sion making as a process that involves trials
that, in failing to work, either lead to success
or a questioning of intent, both progressive for
design decision making.

Especially to a student who has never done
it before, who may only think of the end prod-
uct at the outset, there is a great deal of learn-
ing in the workmanship, in the transformation
through iterations as the unknown course gains
clarity. Following this path, the finished object
will always be an unknown result of the next
iteration. One will not know where the work
is absolutely going - there is no picture in the
head, but the work triggers ideas as it becomes
connected to other things happening, to other
forms. Engaging in workmanship leads to the
understanding of the world as process rather
than fact, and in so doing sets the beginner's
mind in a trajectory of finding out rather than
seeking an answer.



Workmanship realizes ideas - Design ideas
are fleeting and without substance until real-
ized. Workmanship acts as the critical device
on which constructive decision-making occurs,
not just as detail (when design MUST engage
materials), but at the level of form, when ideas
first become manifest and workable and trans-
mutable. The relationship between design and
workmanship is to make real before one's per-
ception the ideas within the world of objects.
Poorly accomplished workmanship causes
human attention to become so transfixed on
material maladies as to overtake any concern
for the conveyance of ideas. Like the business-
man who would rather have a well carried out
but poor business plan than a well conceived
business plan poorly carried out, designed
objects that are well made allow unrestricted
access to the ideas that underpin them. If a
designed object is poorly made, if its straight
lines are bent, if its joinery does not well con-
nect its material parts, if its smooth surfaces
are ruddy and uneven, an observer / user gets
lost in the poor quality of its workmanship
and becomes disenchanted with the object,
despite its ideational content. At the very least,
Ideas become less significant in the face of
poor workmanship. Materials appear not to be
worked out, as if the design ideas never made
it all the way to the materials - $the ideas
were not made real$. This is the very defini-
tion of realization - for ideas to become ascer-
tainable to perception in material form. With-
out workmanship ideas are not made visible. It
is impossible to get past poor workmanship.

In workmanship students experience the
relationship between ideas and their material-
ization. Students learn that tools and methods
are a necessary aspect of giving form to ideas
and that the working out of ideas through
workmanship transforms and morphs ideas in
a manner that representation alone cannot.
Workmanship does so according in its own
manner and within in its own traditions, and at
other times techniques develop anew as they
are called by circumstances. Representation
can intercede in this relationship - and that is
its vital role - but representation cannot mate-
rialize and make real design concepts as a fin-
ished reality.
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Workmanship engages - Workmanship
often involves engagement that is medita-
tive and draws one into the flow of the work."®
Often there comes to a student a realization
that engaging in workmanship can be enjoy-
able and enriching, which in turn, contributes
to a sense of personalization [possession] of
the working processes of design. This enables
beginning design students to realize that rig-
orous engagement need not be a difficulty
and instead enables valuable connection to
the work that is well beyond the personal and
immature notion of having to like your work to
feel motivated. This leads to more serious, sin-
cere engagement where preconceptions about
design are abandoned in favor of engagement
in one's own development at a more honest
level, without need for ego satisfying visions of
future prowess and success.

Engaging in workmanship can be an enjoy-
able and rewarding learning experience. Sure,
its failures are frustrating but that only serves
to make the successes more enriching and
enlightening.” To move from a chunk of wood
to end up with a finished object - a violin, a
window, a chair... is like a magical performance,
especially to a student who has never done it
before. To the uninitiated, who may only think
in terms of ends and means, there comes a
great deal of learning in the workmanship, in
the transformation through iterations as the
unknown course gains clarity. The finished
object will always be astonishing.

Student Development through
Workmanship

Workmanship is more a property of the pro-
cess than it is the medium (material). It is
through the dialog of worker and material
that workmanship is most manifest in the
work (of design). However, design is mak-

ing decisions and these decisions are a part of
this dialog, more succinctly, a part of the pro-
cess. In the design education setting, good

18 Csikszentmihalyi, Mihaly, and Eugene Rochberg-
Halton. The Meaning of Things: Domestic Symbols and
the Self. Cambridge University Press, [981. Also see
Dooling D.M. (Ed.). A Way of Working: The Spiritual
Dimension of Craft. New York: Parabola Books. 1979.
19 Bruner, Jerome. On Knowing: Essays for the Left
Hand. Cambridge, Mass.: Harvard University Press,
1962.
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design is a myth, if not brought forth through
workmanship.

Engagement in workmanship engenders a
personal connectivity, whether it be in the
form of worker-tool-material (medium) or in
the concentration on the processes and intri-
cacies of the task at hand. In either form, and
neither is discreet, workmanship gathers one's
being into the work itself by engaging time and
efforts into a flow from which one cannot be
easily disturbed.?® At play in the direct experi-
ence necessary to engagement in workmanship
is a psychology of connectedness, a continual
moment-to-moment reflective attitude related
to the flow of the work. One need only to con-
sider wood joinery to reconstruct this context
- joining two sticks together well requires pre-
cise cutting and fitting and refitting and retest-
ing and gluing and clamping, followed by dry-
fitting and finally, gluing up the final joint.

Connections discovered between the
medium and the tool and the effort on the tool
produce conditions for reflective engagement
in workmanship. A medium may suggest a way
of being worked or a tool may suggest a way
of working a medium but both conditions are
mediated by the effort on the tool, by guid-
ance of hand / mind connectivity.?! There is
discovering to be done in this relationship, for
the tool and the medium have something to
contribute AND to speak to the worker. With-
out this discovery, the work is only the carrying
out of instructions, or worse, drudgery.??

In engaging in workmanship one is "becom-
ing human," developing Being as much as the
project at hand. Self development is as much
at issue as is development of the work or task
at hand. Decisions that must be made with
tool in hand are numerous and constant, and
are just as much in the realm of ambiguity as
they are of precision. If one pushes this way
or that there is a different result that sets up
the next bit of effort. Each successive decisive

effort conspires into a flow of efforts and judg-
20 Needleman, Carla. The Work of Craft: An Inquiry
into the Nature of Crafts and Craftsmanship. New
York: Penguin Press, 1989. P 139.

21 Needleman. 1989. Pp 88-92.

22 Crawford, Matthew B. Shop Class as Soul Craft: An
Inquiry into the Value of Work. New York: Penguin
Press. 2009. See also, Sennett, Richard. The Crafts-
man. New Haven: Yale University Press, 2008.
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ments. Each very moment of paying attention
asks of the self, "What next?" until a pattern
emerges as a mirror of self, as a reflection in
constant flux. The outer result of work reflects
inner constructions of connective creativity.
Discovering this in the flow of work is part of
workmanship.?

Connectivity to the work through continued
practice of workmanship can result in 'losing
one's self to the work,' an axiom that speaks
rightly to an equilibration between worker,
tool, and medium whereby none dominates
and all give evidence to what is learned in
doing the work. Workmanship must be learned
but its engagement occurs most deeply when
one is teaching one's self - learning by doing.
Workmanship always involves exploration to
find that place where the work seems to be
accomplishing itself, where guidance from out-
side the self is not necessary to proceed. In
workmanship one is always teacher and learner
at the same time.?*

A designer is a student of objects as much
as a creator/maker. In fact, much of the time
a student of design is not a maker at all but
a predictor of what objects and environ-
ments will look like, act like, and most impor-
tantly, experience like. In as much as traditional
design processes rely on prediction through the
abstraction of models, drawings, and mock-
ups, working with the actual realness of mate-
rials and processes of tooling and transforming
materials has been professionally relegated to
the tasks of others, not the designer. Educa-
tional models that set up this skewed relation-
ship from the very first design studio experi-
ence focus on scaled representations and the
production of abstract ideas rather than those
connected to or stemming from direct experi-
ence. Conversely, hands-on one-to-one mak-
ing of designed objects from the first experi-
ence creatively engages the direct experience
of workmanship as the first learning moment.
As common ground for learning design, devel-
oping the issue of workmanship in beginning
design education can ground design learning

23 Needleman. 1989.

24 Needleman. 1989, P 112. Needleman's central the-
sis is that workmanship is actually the development
of the inner self as much as the material - in work-
manship one constructs a way of being.



in a more rigorous development of measures
derived from self-directed material inquiries
while simultaneously developing primary cat-
egories of design decision making fundamen-
tally inclusive of material reality. Consistent
with brain based learning theory, engaging in
workmanship enables students to take charge
of their own learning and form an attitude
allowing oneself to transform through creative
pursuits in an opening up to education and
self-reliance.?
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DIGITAL FABRICATION SHOULD
BE TAKEN LESS SERIOUSLY
Making Virtual

It is imperative that core curriculum continues
to educate students about architectural design
while simultaneously responding to the fast
paced advancement of design and manufac-
turing technologies in a meaningful way. Too
often, digital design tools render ungrounded
theoretical forms while a scant understand-
ing of the nature of manufacturing tools fur-
thers the distance between the designer and
the act of making with real materials. With
parametric tools being used to create geometry
that is conceptually representative, there is no
feedback between the boundless exploration
of generative applications and actual design
execution.

The schism between these conceptual con-
ventions and their existence in physical mate-
rial indicates a separation between our design
concepts and the physical reality that commu-
nicates and embodies those design intentions.
With handcraft, the maker immediately sees
the real and permanent response of the mate-
rial; with digital fabrication, the feedback is
less immediate but also less permanent. Digi-
tal making lends itself to iterative investigation,
which in itself is a critical part of architectural
design. Therefore, it is crucial that students
be exposed to the nature of the relationship
between machine tools and computation, and
be challenged to exploit both the boundaries
and the unlimited possibilities of real materials.

What is missing in digital fabrication is intu-
ition. Digital fabrication can parallel the design
process in the way it channels natural impulse.
As we see it, the current digital fabrication
technology found in the majority of design
schools in the United States is riddled with an
esoteric sequence of software platforms, file
types, and interfaces. As a result, students
often must traverse through computer-aided

ERIK D. HEGRE & JENNIFER G. WALL
UNIVERSITY OF OREGON

design (CAD), scripting languages, computer
aided manufacturing (CAM) software and com-
puter numeric control (CNC) interfaces in order
to approach making physical objects. Students
can understand digital process on an intui-

tive level through the same methods that one
learns a second language or a survival skill: one
is immersed in a new process and thus absorbs
on a primal level the inherent outcome and
function of a process. This language of intuition
can be linked to digital fabrication if we can
connect our physical actions with our concep-
tual and theoretical designs.

The nature of how we learn has changed. As
educators, we need to drive towards the idea
of wholeness, of understanding broad concepts
in their entirety. We look to designers and the-
orists such as Christopher Alexander when con-
sidering pedagogical approach to understand-
ing process:

“In each case, we are aware that the future growth
of the thing is created from the present by an
impulse towards wholeness, somehow, this
impulse towards wholeness is allowed to govern
the next steps in the creation, the expansion, the
formation of details, the formation of the largest
and the smallest wholes."

Another relevant view of the condition

of contemporary design pedagogy is articu-
lated by Boston-based architect and educa-
tor Tim Love, who makes the argument that
new professors in design programs “learned
design through the lens of scripting logics and
who find the methodologies for form-mak-
ing mostly within the rationales for computer
programming."> We want to find methodolo-
gies for form making through the rationales of
form itself, and our physical relationship to it
through an actual material.

One effective way to introduce the lan-
guage of iterative process is to challenge stu-
1 Alexander, 13
2 Love, 2009



dents to actively make objects. Digital fab-
rication is often awkward to navigate as the
maker because it is usually presented as a
lengthy linear process with little room for play
or risk. Design pedagogy needs to allow a stu-
dent to be physically engrossed in the process
to demystify its fundamentals with relation to
technology. Traditional modes of iterative pro-
cess such as drawing on paper, hand modeling
with clay, and woodworking engage materi-
als and translate an idea into formal language.
Parametric design tools represent a new lan-
guage of idea iteration, and when used in com-
bination with craft (physical process), the gen-
erative possibilities are expansive. We can take
risks and manipulate the traits of the digital
aspects with the same fluidity as the motions
we use to work a material such as clay. When
we combine a physical process of emergence
and the iterative qualities of digital design
tools, we can take many paths at once. This is
so important in a pedagogical realm because it
allows us to navigate terrain more quickly addi-
tional knowledge which will contribute posi-
tively towards interesting results.

Teaching students to learn and engage in
fundamental concepts of digital design through
craft can be achieved by working directly with
numeric control code (NC) and with machines
such as laser cutters and computer numeric
control (CNC) routers. Beginning designers
can explore and test designs directly through
movement variables in code and material prop-
erties during milling operations, similar to
experimentation through intuitive traditional
modes of iterative process. With this pedagogi-
cal method, time becomes the only separation
between the students and the material because
now the student has record of the machines
movements and can edit variables within the
code to achieve any outcome.

Parameters, like rules, control the outcome of
a particular input. Combinations of parameters
and variables predicate this outcome. Our con-
temporary dialog has roots with Alexander's
research: he states that we should, "embrace
the rules of the machine, and use those condi-
tions along with our intuition to allow emer-
gence...to prosper future growth as a whole,

and not by application.”® In essence, we want
to reproduce the physical act of making by
recording human movement through param-
eters and variables. This gives students the
option and ability to attain a direct knowledge
of design through non-intellectual perception
or apprehension. To have the freedom to use
anything perceived or learned without con-
scious attention, reasoning, or concentration
allows all design elements to become alterable.
This is because the student is able to generate
through a system that has the capabilities of
varying alterable and mutable values.

The exploration and application of a formally
driven playful design process is well docu-
mented through contemporary works of com-
mercial firms like Gramazio & Kohler, who
employ a system of logic that relies on rules to
“define relationships and intentions,"” but who
also continue to push the limits of what archi-
tecture can do and in what format. As part of
their design process, they ask “which param-
eters control design and which do not, but still
have an effect on form and function.” * We use
this same methodology in a pedagogical appli-
cation to making physical objects via digital
fabrication in order to allow for emergence and
iterative exploration. This sentiment echoes
the ideas of contemporary thinkers such as
Rem Koolhass, who speak to the evolution-
ary potential of architectural design: "Once you
are interested in how things evolve, you have
a kind of never-ending perspective, because
it means you are interested in articulating the
evolution, and therefore the potential change,
the potential redefinition."®

Another particularly interesting model for
using a combination of parameters and vari-
ables in conjunction with hand making is the
recent work of science writer Margaret and
Christine Wertheim, who founded the Institute
for Figuring to "advance the aesthetic appre-
ciation of scientific concepts."® Their recent
research, dubbed "coral reefs," utilizes cro-
cheted forms as a way to communicate the
spatial and dimensional qualities of hyperbolic
functions. The forms very much emulate the
growth patterns and formal qualities of their
3 Alexander, 13
4 Gramazio & Kohler, 10
5 Koolhass, June 2004
6 Wertheim, January 2010a
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namesake; they examine the nature of hyper-
bolic functions and allow those systems to gen-
erate vast and emergent objects that are unex-
pected, diverse, and impossible to design or
predict. When paired with the intuitive and
tactile act of manual production, the result-

ing objects provide a reflective and reproduc-
ible imaging of a complex three-dimensional
concept.

We collaborated with fiber artist Rob
Mertens, a teaching fellow at the University
of Oregon, to explore more about hand craft
and its relationship to the structural logic of
hyperbolic forms in an effort to understand the
nature of both the material and the mathemat-
ics generating the pattern that forms the mate-
rial. His perspective is particularly interesting,
as the shapes formed by imposing a hyperbolic
function onto the crochet process are often
considered mistakes in traditional stitching:
they usually represent a doubling or tripling of
a stitch that is supposed to be singular. Accord-
ing to Mr. Mertens, fiber arts as a craft medium
did not intentionally use this type of math to
generate forms like these until 1997. However,
the combination of the two systems of logic
yields beautiful and surprising outcomes, even
though the creation of the final object was
accidental in many ways.

These crocheted objects can be viewed as
the result of a combination of parameters and
a range of variables such as yarn color, diame-
ter, and tension. This work has the potential to
communicate much through endless iterations
and fortunate accidence. As educators, we can
teach the nature of parameters and variables
through digital fabrication, especially if we
understand that, “the highest levels of abstrac-
tion, things like mathematics, logic and com-
puting cannot just be engaged with cerebral,
algebraic, symbolic methods, but by literally,
physically playing with ideas."”

1V:

We can play with digital precision through
the knowledge and serendipity of handcraft
by fostering experiments with quick feedback
loops between machine and material results.
We strive to develop curriculum that creates
digital fabrication interface strategies that are
approachable and fuse the interactive process
7 Wertheim, 2009
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of material engagement with digital fabrica-
tion tools. The ultimate desire of this fusion

is real time interaction and feedback loops in
which a student makes a physical motion that
is directly translated to a physical material via
digital technology. Contemporary examples of
this kind of making can be found in research at
LAAS (Laboratory for Analysis and Architecture
of Systems) in Toulouse, France, which synthe-
sizes human interactions with CNC machines
through Wiimotes. This type of research is
going to become increasingly relevant as the
relationships between designers and machines
continue to evolve. In order to exploit this evo-
lution, we performed different experiments
that immediately associated our physical input
with the machine's actions.

To begin, we went to the beach. The Oregon
coastline is windy and wild, and the materi-
als that form the landscape are in a constant
state of flux. We were inspired by the way the
sand moved around our fingers as we pushed
them through endless grains, and couldn't
help but notice the formal parallels between
the mark our hands left and the mark a round
router bit makes in a piece of wood. Based on
our knowledge and proximity to CNC technol-
ogy, we synthesized the motion of a hand rak-
ing through sand by authoring numeric code,
and created a wood carving with the CNC
router. This method formed a one to one rela-
tionship between our physical action and digi-
tal fabrication in which the toolpath was anal-
ogous to the original generation of the form.
We were excited to understand the power of
this connection, and to further control our
actions to refine and explore the design and its
capabilities.

Since we believe that the goal of begin-
ning design pedagogy is to make the relation-
ship between design and execution closer, we
developed further strategy to create a tighter
link. At the University of Oregon, the laser cut-
ter is our most utilized and basic digital fab-
rication machine, and is bound by the limita-
tions of its functions. For example, once the
physical material is in place for a fabrication
operation, the process becomes fully auto-
mated and makes interaction with the mate-
rial impossible as the laser ceases to function
when the door is opened. As with the hand to
router connection, we wanted a more direct



hand to machine control and we also wanted
to be able to record and playback motion
through physical programming. We collabo-
rated with UO Digital Arts department faculty
member John Park, who worked with us to
program an Arduino circuit board that allowed
us to physically control a servo motor to which
we attached material, and also to record and
play back the details of our physical motion so
we could visualize our experiments through a
range of data displayed in graphic form. Since
we physically controlled the material in the
laser cutter bed through a set up that was
essentially a hand controlled lathe attachment,
we could actually move the piece during the
laser cutting operation, which opened the door
to emergent, iterative explorations that were
of a more immediate and direct nature than
the process by which we had formerly used the
machine.

Our relationship to the machine is still sepa-
rate from the way we self-identify as designers.
Design ideas and material manifestations can
be immediate and exciting, and as educators
we must push to constantly evolve our under-
standing of and relationship to digital design
technology and physical output processes.
Design can be part of a process that puts the
beginning designer in control of her actions;
our hope is that beginning design students can
recognize and exploit movements that come
naturally and translate into a physical form.

Digital design is important and necessary
to manage complexity; like children, learning
how to move, speak, and react to our envi-
ronment, we learn through our physical world.
Glenn Adamson, Deputy Head of Research
and Head of Graduate Studies at the Victo-
ria and Albert Museum, investigates and ana-
lyzes our relationship to craft in a way that can
further articulate the importance of learning
design through a physical methodologies. He
makes the connection between a crafted object
and its process: “crafted objects are by their
very nature evocative of the way in which they
were made."® These objects are subject to the
limitations of the material combined with the
motions of the maker. Translating the inter-
mediate parts of a digital process into a for-
mal language that can relate to actual physi-
cal movement creates potential for balance
8 Adamson, 168
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between risk and certainty by bridging the
haptic nature of traditional craft to specificity
of digital fabrication. We educators can take a
risk and do what it takes to make digital fab-
rication exciting: explore prolifically with the
simple goal of making something innovative.

V:

The conditions of digital design and physical
manufacturing are on the cusp of change, and
it is imperative that beginning design students
understand the expansive possibilities and the
language of the range of processes available in
contemporary design education in order flour-
ish in these evolving conditions. We believe
that core curriculum can communicate that
design and manufacturing processes are both
fleeting and have historical precedents, we
can understand that because things are always
in flux, we need to expand digital pedagogy
to help students develop methodologies to
exploit the nature of contemporary fabrication.

Theoretical speculation, especially related
to architectural design, is rooted in necessity,
while playful exploration "allows us a contrac-
tual relationship suspension of the gravity of
need," according architectural theorist and pro-
fessor of theory and criticism at the Harvard
University Graduate School of Design.® He goes
on to mention that playful exploration,

“allows us to posit hypothesizes that will not
undergo verification by referees...only in play
to we find the lost universe of pure truth. The
product of true play has nothing essential to do
with the objects and proclamations that appear
to ensue from it, but rather with the invention
of entire alternative world from which those
objects and proclamations are drawn."

By removing theoretical speculation as the
sole groundwork for pedagogy and making the
design process about making and broad, con-
textual understanding of digital fabrication,
we can encourage design students to render
grounded design solutions in the studio envi-
ronment. Theoretical speculation alone cannot
yield interesting design results or great pos-
sibilities because it is only part of the larger
equation that always includes the human
element.

Digital fabrication should be taken less
seriously. The potential for play and emer-

9 Kwinter, 137
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gence increases as the tools of production are
approached with less apprehension and more
acceptance. We will benefit professionally

and pedagogically by looking at the relation-
ship between design and fabrication through a
wider lens with enthusiastic intention.
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MATERIAL IMAGINATION IN DIG-
ITAL CULTURE
Making Virtual

Introduction

Only 8 years ago when | began teaching, inte-
grating digital media in the design studio was
hampered by institutional politics and lack of
hardware accessibility. Now students come to
my studio with dual monitors and are multi-
tasking maniacs with a host of distractions and
a subtle reluctance to explore and test ideas
physically. As design culture becomes more
and more a digital culture, perhaps the fact so
much digital work looks the same is not only
due to a fairly basic understanding of tools and
skills, but a lack of material imagination. Digital
fabrication in association with the virtual pro-
totype and parametric modeling are powerful
tools for design development, but the grow-
ing conventions of use can thwart the mate-
rial development these tools were meant to
engender. Perhaps obvious in hindsight, digital
fabrication requires not only digital dexterity
but a robust material sensibility that precedes
digital mediation. To this end, | have focused
on a materials first approach to developing dig-
ital skills to excite the material imagination.

This material imagination is more than a
pragmatic means to develop digital skills, but a
more epistemic way of operating - an engage-
ment with the world. My interest is to posi-
tion the material imagination as a reciprocal
creative intelligence to the dominant formal
imagination enabled through the fluid geomet-
ric precision in digital tools. In the end, nurtur-
ing this material imagination in concert with
the formal imagination may have a strong influ-
ence on the conceptual horizon that students
draw from.

The Graft: Developing a Synthetic
Sensibility

In Water and Dreams, Gaston Bachelard focuses
on the imagination through the eyes and ears

MARK N. CABRINHA, ASSISTANT PROFESSOR
CAL POLY, SAN LUIS OBISPO

of poetry." In poetry he sees the aesthetic
component of language derived from mate-
rial causes, such as the fluidity, reflection, and
depths of water. He highlights two aspects

of creative inspiration: the formal cause and
the material cause, or the formal imagination
and the material imagination. In particular he
sought a “dual participation” between the two.
For Bachelard, form gives structure but mate-
rial is the inspiration - the springtime. The
material imagination doesn't simply describe
or represent (as in realism) but it projects.
Through poetry, Bachelard seeks to cultivate
the projective image sprung from the material
imagination.

To encourage the reciprocity between the
formal and material imagination, Bachelard
puts forward the materialist metaphor of the
graft insisting the graft is more than simply a
metaphor:

“To me this is not simply a metaphor. The graft
seems to be a concept essential for understand-
ing human psychology. In my opinion it is the
human stamp, the specifying mark of the human
imagination...

It is the graft which can truly provide the material
imagination with an exuberance of forms, which
can transmit the richness and density of matter
to formal imagination. All metaphors aside, there
needs to be a union of dream-producing and
idea-forming activities for the creation of a poetic
work. Art is grafted nature."?

According to Bachelard, the graft is a syn-

thetic sensibility between the formal and mate-

1 | thank Kyna Leski at RISD for sharing with me
the role of the "material imagination” in the core cur-
riculum at RISD. | then came across Juhani Pallas-
maa's reference to Bachelard's material imagination
while, ironically, | was looking up the Korean Presby-
terian Church by Lynn, MclInturf, and Garofalo, and
finally, too see this same Pallasmaa reference appear
in the first chapter of Branko Kolarevic and Kevin
Klinger's Manufacturing Material Effects.

2 Gaston Bachelard, Water and Dreams, page 10.




rial imagination connects to the whole of the
human psyche. Without this material imagi-
nation, ultimately our engagement with the
world suffers.

While the graft develops a reciprocity
between the material imagination and the for-
mal imagination, Bachelard further decom-
poses the material imagination as a “paste”
composed of earth and water.® While matter
extends from the earth, the combination of
water gives the paste fluidity to the substance
of the earth. He describes this paste in associa-
tion with the working of geometry as a kind of
kneading and modeling. Like his French con-
temporary Henri Focillon, Bachelard is critical
of the idealization of the formal imagination
observed after the fact of creation, but rather
seeks to look at the point of creative inception
and the role of material imagination in this.
Through the paste in particular, he emphasizes
the experience of fluidity and pliability in cre-
ative development. In the beginner's hands,
digital tools are rigid and uncompromising. On
the other hand, with the pliability of NURBS
based software, geometry is all too frequently
kneaded without the paste of the material
imagination grafted onto it. Bachelard's con-
cepts of the graft and the paste are not simply
materialist metaphors, but are concepts rooted
in the understanding of creative development,
and therefore an essential understanding for
any design pedagogy. Materiality gives resis-
tance to the geometrical flexibility of software,
and yet material flexibility is needed to inspire
the material imagination.

Pedagogical Goal: Tactics/Strategies

The reciprocity between two causes of creative
development, the formal imagination and the
material imagination, aligns with another great
French thinker Henri Bergson, one genera-
tion Bachelard's senior. Thinking, for Bergson,
is thinking through matter, in which duration
cannot disassociate the "theory of knowledge"
(general concepts) from the "theory of life"
(action). Duration is a circular process between
action and representation that “push each
other on unceasingly” reciprocating between
instinct and intellect in which our actions do
not play out our thoughts any more than our

3 ibid, page 13.
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thoughts evolve from our actions.* Intuition is
central to Bergson's method as the go between
of instinct and intellect in which instinct pulls
intuition to material action, and yet, the intel-
lect pulls intuition toward a conscious reflec-
tion of its actions. Bachelard's concept of

“the graft" seems to follow closely from Berg-
son's interrelation between general concepts
and material action, and furthermore Bache-
lard's concept of “the paste" within the mate-
rial imagination aligns with Bergson's intuition.
The fluidity of water gives material its pliabil-
ity exciting the image from within the material
imagination. This image is not simply a reflec-
tion of reality, but a projection that “opens
eyes which hold new types of visions."® For
Bachelard, this projected vision is not a passive
view but is actively formed from the material
imagination necessarily preceding the formal
imagination.

Some 40 years after Bachelard's Water and
Dreams (but in fact coincident with its eng-
lish translation in the 1980's) the developmen-
tal psychologist James J. Gibson demonstrates
that action precedes cognition.® Gibson's theory
of active perception is coupled to his theory of
affordances. In short, affordances direct atten-
tion toward particular actions while concealing
others and therefore the theory of affordances
represent certain opportunities for action with
respect to an individual in an environment. My
research has focused on the affordances of dig-
ital fabrication in design education, but peda-
gogies have affordances too - they direct atten-
tion to certain aspects while concealing others.
To focus only on the affordances of tools and
technology leaves too much instrumentality on
the part of technology without the pedagogi-
cal social-conveyance of the importance, that is
the intention of these affordances in the con-
text of a practice.”

4 Henri Bergson, Creative Evolution, page xiii. At
the NCBDS Intersections conference, 2006, in my
paper "Technique as Method" | went into more detail
on Bergson and see this paper as a further develop-
ment of some of the ideas in that paper.

5 Bachelard, ibid, page 16.

6 James J. Gibson, The Ecological Approach to Visual
Perception.

7 Harry Heft, "Affordances and the Body: An Inten-
tional Analysis of Gibson's Ecological Approach to
Visual Perception”.



My intent in bringing in this philosophi-
cal frame is not as a kind of philosophical but-
tressing, but to suggest our inherited cognitive
models of constructing knowledge privilege
formal/linguistic knowledge leaving intuition
and the material imagination by the wayside.
This becomes manifest in curricula and design
pedagogies in which “skills" become isolated
events and courses outside of what might oth-
erwise be considered content. At the same
time, this is not to glorify or substantiate skill-
based pedagogies. Rather, the success of any
skill-based learning is how it can connect back
to the context of a practice.® Rather than a
technological push with the expectation and
hope that it will do more, this technological
skill-based development can be pulled through
content interrelating action and intention. My
interest in digital fabrication developed from
my material sensibility nurtured in my under-
graduate education long before digital fabrica-
tion was commonplace. After several years of
my own tool-driven research in digital fabrica-
tion and teaching focused studios and seminars
on digital fabrication, | have come to the real-
ization, perhaps naively, that digital fabrication
is not a substitute for the material imagination,
but rather sits at the opposite end of a spec-
trum, if not a totally different analytical and
intellectual faculty that must be grafted onto
the material imagination (Figure 1).

This grafting requires translation that is at
once both a projection and an abstraction of
the material imagination. Perhaps the weak-
est conventions with digital fabrication are
because there is so little translation, so little
abstraction is involved.

Digital/Material Sensibility

For this reason | take a material's first approach
to developing digital skills. Below I present
two approaches, one beginning with the physi-
cal basswood spline and the other with the
constraints of sheet material. Rather than sim-
ply the development of digital skills, as if skills
were isolated from the development of con-
tent, my approach is to cultivate a digital/
material sensibility. After all, what is sensibil-
ity but sense plus ability? The development of
skills, that is ability, should be taught in rela-
tionship to the senses they cultivate. As Mal-

8 See Lave and Wenger, Situated Learning.
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FIGURE 1: The intersection of two modes of de-
velopment, the material imagination and the for-
mal imagination, illustrating path of development
from conceptual to analytical and the translation
from material imagination to formal imagination.

colm McCullough has observed, “usability,
identity, desire, and intent tend to relate.” No
doubt the formal image has dominated digi-
tal discourse due to the geometric structure
and screen-based interface of digital media.
Through the inseparability between identity
and skill, it should be no surprise that architec-
ture has become so focused on visual imagery,
and likewise, the identity of the design student
as the image-maker. In beginning with materi-
als first, my intentions are to cultivate a mate-
rial sensibility enabled through the precision
and geometric development in NURBS-based
tools.

Material Primitives: the Forming of
Form

In the 18th Century, splines were drawn analo-
gous to the material resistance of wood planks
9 Malcom McCullough, Digital Ground: Architec-

ture, Pervasive Computing, and Environmental Know-
ing, page 160.
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in ship building.’ In other words, the tools
developed were in relation to material prop-
erties. In the 1960's, mathematicians such as
Pierre Bezier abstracted the geometry from
these material splines but abstracted out the
material properties. Bezier's intentions were
not to develop a more efficient means of exist-
ing methods, but to create a bi-directional link
between design and manufacture.’ Despite
these intentions, ironically these material
constraints must be brought back in by the
designer.

The first approach emphasizes a physical-
digital-physical cycle. | begin with the lit-
eral basswood spline discussing its capacity
and tendency to take shape.'? The capacity of
materials includes its material composition, for
example how the higher grain density in bass-
wood is superior to the looser grain struc-
ture of balsa. In discussion with my students,
many have already experienced how balsa will
snap somewhat unpredictably. The tendency of
material to bend a certain way has to do with
a material's geometric cross section, such as
the weak and strong bending axis (bi-axial ver-
sus uni-axial), which students can identify with
from their structures courses.

Students are asked to create a simple struc-
ture from a minimum of 12 basswood splines
developing the most spatial variation with the
least number of basswood splines. The struc-
ture must past two tests, the fist test and the
finger test. The fist test requires that a closed
fist should be able to get into the majority of
spaces created. The finger test tests the behav-
ior when pressing on one stick effects the oth-
ers, thus requiring the sticks to be assembled in
a network like fashion rather than discrete indi-
vidual sticks. (Weaving is prohibited due to the
difficulty of translating this in a digital model.)
From this material primitive, a number of prin-
ciples of NURBS based geometry can be intro-
duced including degree of curvature, surface
development, and surface panelization through
ruled surfaces completing the cycle from mate-
rial primitive, to 3d form, to 2d cut files.

10 Farin, Gerald E. Curves and Surfaces for Computer-
Aided Geometric Design: A Practical Guide.

11 Pierre Bezier, "A View of the CAD/CAM Develop-
ment Period."

12 See Manuel Delanda, "Material Complexity".
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Degree of Curvature

The technical understanding of curvature
degree (1st, 2nd, and 3rd) is important as stu-
dents begin to transcribe their physical sketch
models into digital splines. At first students
have a raster mentality thinking the more
points they transcribe the more accurate their
model will be. In fact, the opposite is true.
Students begin to develop a vector mentality
understanding that a minimum of points cre-
ates a smoother curve. A grid can be drawn

to plot these points or the use of a 3d-digitzer
greatly streamlines this process. As digital tools
become more parametric, this vector mentality
is essential.

Surface Development

Many students are already familiar with loft-
ing. This quickly becomes a bad habit gen-
erating random surfaces from random curves
with little understanding of neither how they
got there nor where to go from there. Flex-
ible form becomes rigid. Based on the network
arrangement of their physical splines, lofting
doesn't work. Instead, students have to work
into selectively skinning the model introducing
a range of surface modeling approaches from
lofting, railing, from boundary curves etc. The
principal point in this is to understand the sur-
face as a jig. That is, they can construct a pre-
liminary surface from which they can extract
isocurves to then develop a new surface, dis-
carding or hiding the original surface. Using
the surface like a jig is akin to the kneading of
geometry that Bachelard referred to working
and reworking their geometry such that their
skills become fluid, not just the form.

Surface Panelization

From these digital surfaces, surface paneliza-
tion through ruled surfaces is introduced to
come full-circle from physical input, digital
development, to physical fabrication. Rational-
izing these surfaces through degree reduction
requires a judgment call on the amount of sur-
face subdivision - the more subdivisions the
more accurate the surface but the complexity
and time in fabrication. Although rudimentary,
the real world material and time constraints of
fabricating complex shapes balances their ide-
alized non-material digital surfaces. Students
also quickly realize that at each surface seam a



back-up structure is required from which sur-
face normal is introduced to develop structural
ribs from the surface panels.

While clearly a skill-oriented approach for a
digital fabrication seminar, beginning with the
material spline allows the students in the first
four weeks of this seminar to develop excep-
tional digital skills while developing a flexible
translation process from physical input, to digi-
tal development, to developed physical fabri-
cation from the original input model (Figure 2).
As their mid-term project, students have both
a refined physical model and are asked to proj-
ect a larger image of their structure through
developing skills in digital representation.

Material Organization: Epigenetic
Landscapes

| have employed a less technical basswood
spline approach in my design studio using 2d
basswood material organizations rather than 3d
form based approaches. Developed through a
tryptic of 2d drawings with basswood splines,
a physical vocabulary of bunching, pinching,
bifurcating, is intuitively discovered (Figure 2).
These also follow the same requirement of a
simple structure with complex behavior tested
through the finger test encouraging the inter-
relation between splines, not simply isolated
graphic lines, thus becoming a performative
rather than graphic model. Through a vector
then raster approach, students digitize these
models then develop graphic hierarchy of line-
weights in lllustrator, and then apply raster
blurring techniques to create a smooth gradi-
ent. This linear spline based gradient is brought
back into Rhino and developed as a height
field 3d topography which are then milled
in foam or MDF as their studio sites. In this
one-week charrette, students are introduced
to a basic material system through which the
interoperability between a more familiar soft-
ware, the Adobe suite, helps them with a com-
pletely new software, Rhino, and the CNC
router. While less technically oriented than the
previous process, this project has deeper con-
ceptual roots as epigenetic landscapes in which
the site conditions the evolution of forms set
upon it."® The site is presented as a large dis-
tributed network of water retention swales

13 Sanford Kwinter, “Landscapes of Change: Boccio-
ni's Stati d'animo as a General Theory of Models."
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FIGURE 2: From physical basswood splines, a performative
material system is developed from which digital splines
are digitized and developed as topographical landscapes.

bringing ecology into the discussion through a
series of what would be massive earth works
projects or constructed wetlands. With the
majority of students having no previous 3d
skills, this materials first process pulls them
through an interoperable digital workflow
while maintaining the studio discussion around
waterflow and the relationship between land-
scape and the concept of nature.

Material Constraint: Economy of
Means

While the pliability of the basswood spline is
an excellent introduction to the paste of the
material imagination, in the previous exam-
ples the material imagination is not required
for their surface panelization or actual fabrica-
tion. While effective introductory tools, there
is inherently a great deal of material waste in
their fabrication. Most digital fabrication devel-
ops from sheet goods. Despite the flexibility of
form enabled through digital fabrication, little
if any attention is paid to the sheet as a mate-
rial in and of itself. Developed in the course

of several studios from Spring 2006 to Spring
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FIGURE 3: Full-scale installations require abstraction and
translation from initial material play while allowing stu-
dents to situate themselves in their collective work.

2009 (Figure 3), these examples explicitly focus
on an economy of means through full-scale
installations. By beginning with flexible paper,
focus is placed on developing a material sys-
tem from sheet goods minimizing or eliminat-
ing off-cuts. Through this explicit criteria the
material constraints of sheet material become
operative through cutting, scoring, and folding.
Three approaches are given to direct this mate-
rial play: expanding pattern, folding, and pat-
tern tessellation. Pattern tessellation packs spe-
cific geometric objects on a sheet eliminating
the margin and therefore material waste. While
known to work for example through Philip
Beesely's installations,™ this approach has been
less effective thus far.

Like expanded lath, the expanding pattern
develops from a simple pattern of staggered
cut lines allowing flat material to stretch and
even develop three-dimensional shapes. This
approach can be seen from SANAA's aluminum
rainscreen for the New Museum of Contempo-
rary Art' or Reiser and Umemoto's Vector Wall
for the MoMA's Home Delivery Show. Fold-
ing as an approach needs little explanation but
the goal to eliminate waste all together focuses
this familiar approach.

Both approaches begin with zerox paper to
allow the material imagination to play. This
play is developed in brief one hour charrettes
as a form of common materials research allow-
ing students to borrow from each others' tech-
niques. The incremental shift toward slightly
more rigid materials such as manila file fold-

14 See Philip Beesley, Hylozoic Soil.

15 See Irina Verona, "Engineered Surfaces: Toward a
Technology of Image," in Praxis 9: Expanding Surface.
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ers, index cards, and bristol board allow this
material play to slowly work into material con-
straints. Developed toward full-scale installa-
tions, this initial material play required a scalar
shift which also necessitated more rigid mate-
rial such as a cardboard. Both the shift in more
rigid materials and the shift in scale require a
translation from the initial material studies. |
have previously presented the role of scale in
these installations."®

Material Systems: Design for
Assembly

In looking back to the paste within Bachelard's
material imagination, it would seem that some-
thing more literal like clay would be most akin
to NURBS-based development. On the con-
trary, this only extends the formal imagination.
Based on the scale of architecture, as distinct
for example from the fluid geometry of small
scale sculptures or industrial design objects,
the material imagination in architecture con-
tinues through the rigorous configuration of
material systems. Toward this end, material
constraints focus the material imagination. In
these installations, it was the constraints of
these basic material operations along with
the criteria to eliminate waste altogether that
excited the material imagination. Constraints
are operative for the material imagination
not imposing upon some presumed if mythi-
cal unfettered imagination. Even the capacity
and tendency of the basswood spline includes
material constraints. In these assignments, the
development of a material system requires
translation and abstraction from the initial
material studies. The availability of sheet sizes
along with their associated means of fabrica-
tion are criteria incorporated into the design
development. Along with these material and
fabrication constraints, focus is placed on the
joint and the assembly process. Students must
anticipate the fabrication and assembly of the
piece through their design. Although straight-
forward criteria, focusing the material imagina-
tion on these criteria requires both a fluid and
flexible material process as well as very physical
and explicit constraints.

For example, the expanding pattern instal-
lation employed the laser cutter focusing

16 Mark Cabrinha, "Life-Size: Environmental Know-
ing through Full-Scale Installations."



the basic unit size on the 18"x30" bed size
using an inexpensive and somewhat flex-

ible white poster board. On the other hand,
using the same technique of expanding pat-
tern for a moveable feast, the rigidity of card-
board required a scale translation while the
4'x8' bed size of a CNC tangential knife cut-
ter established the unit size. At the same time,
these inexpensive, temporary, and very quick
two week installation projects can extend into
more permanent and rigid materials such as
aluminum or steel, as illustrated in a 4'x10" full
scale mock-up of the expanding pattern tech-
nique from water-jet cut aluminum (Figure 4).
Regardless of the fabrication tool (laser cut-
ter, CNC tangential knife, or abrasive water jet),
what preceded the technology was the culti-
vation of the material imagination through the
flexibility of material and focused constraints.
This requires translation and abstraction from
the initial material play to the design of mate-
rial systems enabled by the precision of digi-
tal fabrication. Simply put, digital fabrication

is not a substitute for the material imagination,
nor necessarily does it inspire it. The material
imagination is cultivated through the fluidity of
material play and focused through constraints.
Through a rigorous process of translation and
abstraction, digital fabrication enables the
development of material systems which may
be derived from the material imagination. This
process of translation and abstraction is a ped-
agogical opportunity to connect the material
imagination with a disciplinary development of
material systems.

Desire: Economy of Intent

Bachelard captures the “image" within the
imagination focusing on the material imagina-
tion as a connection back to material experi-
ence. This image is not simply a reflection of
how things appear, but a projection into the
depths of experience. Ultimately, the material
imagination is to cultivate projective images
that are in touch with human experience. If
developing a young designer's sensibility is
the combination of sense and ability, skills
then should not be isolated from the senses
they engender. The geometrical structure of
digital modeling tools effectively biases form
rather than a more critical question of what in-
forms form. Taking a material's first approach

biases the material imagination as a projective
method requiring translation and abstraction as
this material experience is grafted onto the for-
mal imagination. Even while encouraging the
fluidity of material play, material constraints
focus this material imagination. Through the

/
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FIGURE 4: Material imagination writ large: from ma-
terial play with index cards to full-scale alumi-

num prototype through an incremental develop-
ment from conceptual technique to material system.

graft between the material imagination and the
formal imagination, my larger interest is how
developing an economy of means might lead
to an economy of intent. Design “concepts”
are not developed as abstract ideas, but rather
develop from material experience as contem-
porary studies in embodied cognition show."”
As design culture inevitable becomes more of a
digital culture, a more robust model of design
conception must be paired with the develop-

17 Vittoria Gallese and George Lakoff, "The Brain's
Concepts: The Role of the Sensory-Motor System in
Conceptual Knowledge," in Cognitive Neuropsychol-
ogy 2005, Vol. 21.
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ing parametric sophistication in digital tools.
Sophisticated tools must be met with a more
sophisticated model of design conception. The
graft between the material imagination and
the formal imagination is just such a model,
and moreover, introduces a bias from which
the projective image springs from the material
imagination. Developing a designer's sensibility
is, in part, a graft between the material senses
pulled through the development of digital skills
through a process of translation and abstrac-
tion at the core of architectural thinking.
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MAKING FEEDBACK
Making Virtual

Digital Mockups in the Design-to-
Construction Process

...we like to think that we navigate a smooth
space, but can't help sensing that we are actu-
ally swerving from near-collision to near-colli-
sion, with the occasional wreck thrown in. But
isn't this what it really means to believe in the
experimental?’

— Ben van Berkel + Caroline Bos, UN Studio :
Design Models

This research paper describes an alternative
pedagogical approach to teaching architecture
students introductory building technology by
integrating digital and material techniques in a
manner that reconfigures normative design-to-
construction processes. It focuses on the use
of digital mock-ups as an iterative technique
for simulating integrated, process-based rela-
tionships — feedback loops - between architec-
tural design, technical thinking, and construc-
tive action. As a pedagogical device, the digital
mock-up is intended to catalyze a more expan-
sive and inclusive reconsideration of construc-
tion's role in design thinking and technological
production. The digital mock-up shares affini-
ties with the traditional site-built mock-up in
building construction for its ability to operate
as a feedback mechanism for making (more)
informed decisions regarding a project's pro-
duction. Such empirical and provisional test-
ing simulates a preliminary design's capacity
to materialize abstract concepts, organizations,
and effects prior to — and during — the con-
struction process. These material mockups aim
to expend a minimal amount of physical and
economic resources to maximum effect in the
construction of a full-scale portion of a build-
ing-to-be. The digital mock-up - a virtual ver-
sion of this 'dress rehearsal' - takes advantage
of its comparative freedom from such con-
straints in its simulation of the 'real thing'. Its

1 Ben van Berkel + Caroline Bos, UN Studio :
Design Models. p.10-11.

MATT BURGERMASTER
NEW JERSEY INSTITUTE OF TECHNOLOGY

immateriality more readily facilitates iterative
testing than its material counterpart. This, in
turn, enables the mock-up to be executed not
as a singular instance in the design-to-con-
struction process, but deployed repeatedly as
an active agent in design. While the digital
mock-up is less cumbersome in design thinking,
it still depends on the exacting terms of actual
construction to produce feedback and mate-
rial evidence to respond to. These domains are
not mutually exclusive, nor are they directly
transferrable. Instead of ‘either/or' proposi-
tions concerning the autonomy of the virtual
environment from material reality, the digital
mock-up aims to take advantage of both, find-
ing new synergies between them, and produc-
ing new feedbacks from them.

Feeding Making

The making of feedback in design practices is
very much a story of organizing inputs and out-
puts between tools and their users. With the
aim of catalyzing design thinking, the instru-
ment traditionally used in the production of
such feedback - architectural drawing — is con-
sidered here as more than just a visualization
tool.

Architectural representation and produc-
tion have often been odd, but productive, bed-
fellows. It is common practice in architecture
that a drawing is taken as a surrogate for the
object itself, occupying a virtual space that pre-
cedes the work's materialization. The architec-
tural critic Robin Evans recognized this diffi-
culty as the "peculiar disadvantage under which
architects labour, never working directly with
the object of their thought, always working at it
through some intervening medium".? Given such
a seemingly innate and defining contradiction,
it might be said that practices of architectural
2 Evans, Robin. 'Translations from Drawing to Build-

ing'. Translations from Drawing to Building and Other
Essays. Cambridge, MA: The MIT Press, 1997. p. 156.




design operate in the spaces between ideas,
representations, buildings, and their intended
effects as a means of materializing a design.
This seemingly paradoxical distinction between
architecture's immaterial means and its mate-
rial ends — translations from drawings to build-
ings as Evans characterized it — places signifi-
cant agency on techniques of representation to
facilitate, to catalyze, to 'feed' such processes. 3

As intermediaries between material and vir-
tual environments, discipline-specific tech-
niques of representation structure not only
interaction with the architectural object, but
its own material formation. This multi-media
schema prioritizes the architect’s participatory
role in orchestrating the array of information
transfers that occur between virtual and mate-
rial terms as a fundamental activity of design.
Although often regarded as a 'smooth space’
indifferent to contingent reality, the ‘real world'
conditions within which practices such as
architecture operate is a vital, but messy reality.
A pre-condition of the digital mock-up tech-
niques' successful use in making feedback is
an acceptance of this playing field as such. The
capacity to productively manage the asymmet-
ric correspondences between an architectural
object's representation in media and its con-
struction as material reality is an essential part
of the architect's ‘design intelligence'.* This use
of iterative digital testing and the material evi-
dence gleaned from direct, hands-on learning
creates a feedback loop between design and
production processes.

To this end, the designer is challenged to
proactively engage and negotiate this space of
translation between media as a fertile ground
for creative design and technical thinking. The
coupling of digital and material techniques
helps to synthesize traditionally autonomous
domains of architectural production - thinking
and making, design and construction, virtual
and material - within the same creative pro-
duction process.

Provisionally Real, Actually Virtual

The open, looped process used to visualize
design scenarios in design thinking is com-
mon. It is not as common in technical design.
3 Ibid, p156.

4 Speaks, Micheal. 'Design Intelligence and the New
Economy." Architectural Record. January 2002: 72-79.
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Design and technical thinking are often consid-
ered mutually exclusive practices, with either/
or lines clearly drawn between them. On the
one hand, design thinking: creative, generative,
speculative, lateral. On the other, technical
thinking: productive, conclusive, finite, linear.
These dichotomies, however, are unproductive
and outdated misconceptions that need to be
addressed as we endeavor to more successfully
integrate design and construction practices in
the 21st century. To do this, the linearity of tra-
ditional 'design-to-construction’ as a one-way
(feedback) process needs to be reconsidered.

To this end, the digital mock-up is deployed
within a design-to-construction environment
to provisionally test one in the context of
the other, collapsing terms of design or con-
struction, digital or material, abstract or real,
actual or virtual, etc. For a moment in time,
‘real' construction and technical concerns are
brought forward in the process to scenario play
within the traditional domain of schematic
design. The aim here is not in finding a 'cor-
rect' solution faster per se, but to produce the
material evidence needed to make informed
decisions about what the pros/cons of the vari-
ous paths towards such a solution are. This vir-
tual simulation develops just enough technical
data, represented with just enough technical
accuracy, to be plausible as ‘real’.

These provisional couplings locate the digi-
tal environment's effectiveness for fast visual-
ization and iterative testing - but often totaliz-
ing exactitude - within the context of the often
unpredictable exigencies and circumstances of
real design and construction situations. Such
hybridization seeks a responsiveness to these
material conditions in both the tool and its
user. It aims to resist the deterministic ten-
dencies of singular media and the invisibility
of their operation that Malcom McCullough
describes in Abstracting Craft when he notes
that: “A tool directs your attention. Its func-
tion becomes your focus; as the saying goes,
when you use a hammer, all the world looks like
nails".® As such, the digital mock-up technique
seeks a mutual synergy that takes advantage of
the vicissitudes of both media. This affiliation
of digital tool and material process restruc-

5 McCollough, Malcom. Abstracting Craft - The

Practiced Digital Hand. Cambridge, Massachusetts:
The MIT Press, 1997. p. 59-81.



tures the design-to-construction process as a
fluid, non-linear continuum in which techni-
cal knowledge and construction parameters
can effectively and experimentally inform early
design decision-making by making feedback.

FIGURE 1: Digital mock-up and design-build.

Evolving Technological Teaching

The digital mock-up is issued in the form of
discreet technical design exercises in two core
building technology courses taught at the Col-
lege of Architecture and Design at New Jer-
sey Institute of Technology: ARCH 226 Element/
Assemblage/System and ARCH 525 Contem-
porary Case Studies in Integrated Design. This
paper outlines the former's focus on issues of
assembly, as paired with design build activities,
and the parallel efforts of the latter focused on
issues of systems integration. To more effec-
tively meet the challenges of 21st century
design education, these recently reorganized
courses evolve the traditional pedagogy and
structure of core building technology courses
by supplementing their typical lecture format
with a project-based model of learning that
uses design-oriented, digitally-driven tech-
niques. As opposed to the traditional ‘stand-
and-deliver' educational model of technical
courses, these classes disperse information and
incorporate it as applied knowledge iteratively
across lecture and workshop formats. These
two venues are structured as a feedback loop
between alternating weekly class sessions. This
approach emphasizes project-based learning in
both formats - in the lectures via extensive use
of case studies to demonstrate concepts in the
context of specific project-based situations and
within the workshop environment via the use
of the digital mock-up exercises to apply tech-
nical knowledge and rehearse it 'hands-on’ in
design practice.

Though varied in the particulars of its appli-
cation, the digital mock-up technique is used
in both courses as an important vehicle for

NCDBS 2010

evolving technological teaching. To this end,
the broader meta-objective of its use in both
courses is to cultivate an attitude that build-
ing construction is an integral part of archi-
tectural design. To advance this seemingly
innocuous, but nevertheless challenging claim,
these two courses posit that integrated think-
ing about design and technology begins with

a qualitative sensibility - one that values the
agency of material intelligence and construc-
tion knowledge in design thinking. Further-
more, they position the professional and peda-
gogical ambitions of such integration not as a
disciplinary end in-and-of itself, but as a means
of evolving technological practices towards a
more inclusive and synthetic mode of architec-
tural production.

Material Process

Element/Assembly/System's coursework devel-
ops introductory knowledge of key terminol-
ogy, properties, and performance criteria of the
constituent elements, assemblies, and systems
used in building construction and the meth-
ods used in their organization and application.
It emphasizes the integration of this techni-

cal knowledge into design problems by focus-
ing on assembly practices and their application
to the circumstances of a building's conception
and realization. The protocols associated with
material organization and building assembly
are studied via two methodologies - paramet-
ric and operations-based thinking. As such, this
process-oriented exploration focuses on both
intrinsic material attributes and the extrinsic
operations applied to them to catalyze tech-
nical design problem solving as a model of
thinking-making that is engaged in the actual
material circumstances of practice. The course
considers part-to-whole relationships of build-
ing assembly in the context of material and
construction processes. It first maps intrinsic
relationships between constituent elements
being assembled (column, beam, etc.) and
their material properties (wood, concrete, etc.)
and then re-imagines these construction ‘prim-
itives' as having synthetic capacities beyond
the material and structural typologies (wood vs.
concrete, wall vs. frame, etc.) that traditionally
organize the content of technical design cours-
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FIGURE 2: Examples from 4 itera-
tions of digital mock-ups, ARCH 226
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es.® Instead of orthodox adherence to such
absolute principles and typologies, the course
shifts emphasis towards a responsiveness to
process, performance, and extrinsic parame-
ters associated with synthetic integration. The
emerging pedagogical emphasis in academic
curricula and professional mandates towards
integrated practices of design and technology

necessitate a reconsideration of such absolutes.

6 Delanda, Manuel. A New Philosophy of Society:
Assemblage Theory and Social Complexity. London:
Continuum Books, 2006. p. 10.
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With this shift, a building's constructive anat-
omy is understood as a dynamic proposition
whose intrinsic capacities for integrated orga-
nization and performance are contingent upon
the designer's ability to synthesize the often
conflicting requirements and interactions that
emerge in their application.

Digital/Mock-up, Design/Build

This shift of emphasis towards material process
advocates for its greater agency in the activi-
ties of building assembly. The digital mock-
ups' appropriation of the design-build project-
delivery model serves as an operative means
to assert such material agency in an academic
context. To this end, the course is closely coor-
dinated with ARCH 264 Architectural Design
Studio and its nested design-build project, the
Masonry Build Competition. In this class-wide
project, eight teams of second-year design stu-
dents collaborate with construction industry
professionals from the Masonry Contractors

of New Jersey to build a discrete part of their
design studio projects.” This process affords the
unique educational opportunity for every stu-
dent to be immersed in the totality of a proj-
ect's development from design thru construc-
tion at the early stages of their education.

The digital mock-up supplements this
‘hands-on’' studio-based experience with the
project's virtual assembly in the building tech-
nology class. These discreet exercises are con-
ceptualized and delivered in terms of the scope
and sequence of the Masonry Build Compe-
tition. This full-scale construction project is
used as a pedagogical 'portal’ through which
the traditionally supportive role of a techni-
cal design class takes on greater agency in the
design studio environment. The pivotal vehi-
cle for this curricular cross-over are the digital
mock-up exercise.

In each of these four weekly exercises, the
students’ task is to design a small structure/
enclosure that tests the parametric constraints
and potentials of singular elements as con-
stituent parts of larger constructive assem-
blies. These exercises limit project size to a

7 NJIT's Masonry Build Competition is sponsored
by The Masonry Contractors of New Jersey, the Inter-
national Masonry Institute, the Bricklayers and the
Allied Craftworkers of New Jersey, local Numbers 4
and 5.



prescribed geometric envelope of the same
dimensions as the Masonry Build (10"-0" L x
8'-0" W x 8'-0") with the aim of promoting a
comprehensive understanding of project scope.
Students deploy a 'kit-of-parts’ consisting of a
standard set of construction elements and eval-
uate their internal compatibilities, efficiencies,
and effects within the virtual environment of
the digital model. Each of these exercises focus
on a specific process of assembly presented in
the previous class lecture. The specifications for
each exercise are strategically designed to have
inconsistencies between material and assem-
bly parameters. For example, in the first exer-
cise, specific components of unit masonry are
assigned to be deployed with a required joint
spacing, within a prescribed horizontal dimen-
sion that does not correspond to the cumula-
tive dimension of the masonry units as they
course out. Students are allowed to cut these
elements, but must identify each location
where this ‘corrective' operation is performed
within the digital model. The intention of stag-
ing these dissonances is to encourage evalu-
ation of the constraints and potentials of the
given parameters in relation to the technical
and design-based criteria, whereby the ‘correc-
tive' act performed on these seemingly irrec-
oncilable conditions is understood as an act
of design. This process of iterative testing ini-
tiated by the digital mock-ups is extended
into the design studio to include an expanded
range of media and techniques - physical mod-
eling, full-scale material mock-ups, more digital
mock-ups, material specifications, discussions
with industry representatives, etc. Each one
is used to actively direct this extended, multi-
media process towards co-relating the con-
struction project's ‘'means and methods' with
its ‘design intent'. As such, the documentation
traditionally used for communicating the proj-
ect to the builder is here supplemented with
an expanded range of studies and documenta-
tion involving material procurement, tinplat-
ing, construction sequencing, and site staging
to name a few.

Following the conclusion of the Masonry
Build, the ‘completed’, material object and
the 'real-world" knowledge acquired during its
construction are staged as the beginning of a
new learning process. This reverse engineer-
ing of the traditional linearity of the design-

FIGURE 3: Completed Masonry Build structures.

to-construction process now locates technical
design at the beginning of the design pro-

cess for the course's final project. This project
calls for the technical development of a dis-
crete part of each individual student's previ-
ously completed studio project from which the
built part originated. This is done to dislodge
the material 'authority’ of the actual construc-
tion as a finite conclusion. A parallel change is
the introduction of the Autodesk's Revit infor-
mation modeling software as a follow-up to
the initial sequence of digital mock-up exer-
cises focused on the development of paramet-
ric thinking within the virtual modeling envi-
ronment, but did not require use of parametric
software. This sequencing of the exposure to
software tools is intended to enable the use

of information modeling by preceding its use
with the students’ direct construction experi-
ence in the field. With this novel combination
of ‘hands-on' experience and software capabil-
ity, these introductory students then proceed
to address questions of technical development
in response to the complexities associated with
the scale and scope of a comprehensive build-
ing design - the design of a situated, integrated
whole.

NCDBS 2010
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Rehearsing Integration

The practice of integration is taken up more
directly and expansively later in NJIT's tech-
nology sequence in the course ARCH 525 Con-
temporary Case Studies in Integrated Design.
Paralleling the pedagogical mission of ARCH
563/564 Comprehensive Design Studio 1/ 2, its
primary objective is to develop students' facil-

FIGURE 4: Examples from 6 itera-
tions of digital mock-ups, ARCH 525

ity with systems integration practices and the
technical resolution of design intent. The chal-
lenge posited in this upper level class is to
overcome the compartmentalization of spe-
cialized knowledge developed in intermedi-
ate level technology courses (i.e. structural and
environmental system design) from matters of
design. As these advanced students are nov-
ices at integration, this approach rehearses the
architect's agency and responsibility in select-
ing, evaluating, and synthesizing flows of often
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unrelated — sometimes even unknown — tech-
nical information towards an equally disparate
array of design-based selection criteria. With
the intention of converting such information
into knowledge, the course uses the previously
discussed combination lecture and workshop
format. The lecture component focuses on case
study analyses of integrated design practices
that locate technical problem solving in the
context of specific project-based circumstances.
The workshop advances and internalizes this
objective via the application of such practices
to the students’ studio projects through the
use of the digital mock-ups.

The task of integrated design lies between
the objects in question — in their inter-rela-
tionships. As such, effective systems integra-
tion practices must embrace the complexities
of designing the interfaces of multiple systems
and their differences that must be dynamically
hosted within an integrated whole. This is a
fundamentally different kind of problem solv-
ing process than the design of a single system.
In such systems design, consideration of indi-
vidual design criteria may be internally ‘cor-
rect’, optimized as individual parts, assemblies,
or systems, but nevertheless result in disjointed
interfaces, conflicting performance criteria,
insufficient space allocations, and irreconcil-
able distribution routes — integration failures -
when placed in context of each other. Systems
integration, on the other hand, must necessar-
ily respond to different design criteria and situ-
ations as this form of integration is at the level
of the whole not its constructive parts. This is
a more difficult form of practice because we
are typically more accustomed to analyzing,
quantifying, and designing singular parts, not
complex systems. As such, the practice of sys-
tems integration is more synthetic and inter-
pretive, requiring knowledge, not only infor-
mation. Students - even upper level ones - are
unaccustomed to working with doubt and risk
that are commonplace in professional practice.
They are especially uncomfortable when deal-
ing with technical matters previously handled
using finite analysis methods to find equally
finite answers. Resolving questions with known
quantities requires information. Resolving
problems with unknown or divergent quanti-
ties requires intelligence.



It is in this alchemic problem-solving con-
text that the digital mock-up is used as a ‘red-
herring' that provisionally simulates all design
conditions all at once. It is a technique used to
expose singular problems as situated in vari-
able, multivalent contexts. This set of digital
mock-ups — grouped under the project the-
matic 'Variations and Evidence' — are issued
as six weekly exercises that directly parallel
the content of the studio projects. Preceding
design work undertaken in the studio, these
technical design exercises attempt to shift the
agency of this course from a supportive role to
a catalytic one.

These exercises focus on the technical devel-
opment of individual student's design stu-
dio project. Each one is an intensive ‘char-
rette' focused on a specific aspect of integrated
design development - integration diagramming,
component design, exterior envelope design,
structural systems design, MEP system design,
construction sequencing — using a range of
digital software including Autodesk's Revit for
information modeling and Ecotect for perfor-
mance simulation. In each exercise, multiple
solutions to the given technical design are pro-
duced and tested as evidence of the potentials
and constraints of a given variation. What is
at stake is the capacity to synthesize the often
conflicting requirements and interactions that
emerge in its application to an expansive range
of design situations and architectural applica-
tions. The pedagogical intention is that, within
the space of this staged discomfort, student's
technical knowledge is applied thru the digi-
tal mock-ups and the feedback produced is
reflexively and recursively incorporated as
knowledge.

Digital Technique and Material
Intelligence

Digital technology's emergent capacities to
enfold techniques of representation and pro-
duction open new opportunities for archi-
tecture to restructure its historical relations
between practices of design and construction.
As such, these digital mock-up exercises test a
potentially productive affinity between the dis-
placement of construction issues into the early
phases of design thinking and the emergent
impetus for increased material engagement via

new digital design and fabrication technologies.
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As contemporary digital techniques increas-
ingly enable a new efficiency in accurately
envisioning, analyzing, and documenting a
project before construction, it is important to
be cognizant of users' tendency to substitute
quantitative abstract information for qualitative
material intelligence. An embedded and reoc-
curring assumption of digital methods is that
through their exacting description of material
reality, all aspects of the architectural object
are easily quantifiable and therefore directly
translatable - that what you see is what you
get. Despite this commonly held claim, the
messy reality of building construction seems
to have an uncanny ability to demonstrate
that this is often not the case. While the con-
ceptual space of abstraction and translation is
often characterized as an indeterminate space
of professional 'error', it is often also the space
of creative experimentation, and even architec-
tural invention. A feedback-producing process
that recognizes - and seeks - such asymmet-
ric working conditions as a positive attribute is
one that cultivates what David Pye has referred
to as the "workmanship of risk". ® This open,
inclusive, and experimental methodology pos-
its that there is usually not, and perhaps can-
not be, an exact 1-to-1 correlation between
architecture and its representation without
an iterative process of approximation during
the design-to-construction process. The digi-
tal mock-ups' coupling of digital technique
with material intelligence facilitates a 'toggling’
between these environments as a necessar-
ily ‘both/and’ model of practice that acknowl-
edges that architecture often exceeds its own
representation, and productively turns such
asymmetries into feedback.

Just Waste: Notes on Technological
Production

“...we are exhibiting an archive, that is, a physical
accumulation of the documents that we have pro-
duced in order to initiate and accelerate mental
processes or, on the contrary, to arrest and propel
them in another direction...in some cases build-
ings have actually emerged as a result....these
archived objects are nothing but waste products,
since the immaterial, mental processes of under-

8 Pye, David. The Nature and Art of Workmanship.
London: The Herbert Press, 1968. P.20.
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standing, learning, and developing always have
priority."®

- Herzog + De Meuron, "Just Waste"

To what end are architecture's technologies
directed and what are their effects? While the
philosophical nature of this type of question
is not normally the purview of core building
technology courses, its implication of a corre-
spondence between technology's ‘means’ and
‘ends’ is integral to the development of the
architect's design intelligence. Fundamental
information and skill sets are conditioned by,
and give shape to, the modes of the produc-
tion that they enable. For the beginning design
student, the understanding on how technology
works must be considered in the context of the
motivations behind its use - why technology
matters. As such, these courses seek to posi-
tion technological production not as an auton-
omous disciplinary project, but integral to
architecture's qualitative, performative engage-
ment with the natural and social systems that
constitute the built environment. This aim is
to locate technology as a means to an end - an
end that lies beyond architecture's means of
production.

In both courses, the digital mock-up is a
technique that enables - if only in a limited
way - the synthesis of traditionally autonomous
domains of architectural production - thinking
and making, design and construction, virtual

and material - within the same creative process.

This technique seeks to emphasize and lever-
age technology's capacity to synthesize the
often conflicting requirements and interactions
that emerge in its application to the expansive
range of design situations in practice. As such,
its objective is to couple building technology
and digital technique in an integrated design
epistemology.

This objective proposes that these realms are
not only not irreconcilable, but that their com-
partmentalization is unproductive and unsus-
tainable amidst contemporary changes to the
architectural discipline, construction industry,
and culture at large. Indeed, the discipline's
unique instrumentality is in its capacity to
effect the broader conditions within which the
work is situated, and as such we cannot afford
to treat practice as a controlled environment

9 Herzog + De Meuron, 'Just Waste'. Herzog + De
Meuron: Natural History. p.74.
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nor apply new technology in old ways. If edu-
cators, students, and professionals are to oper-
ate in a more integrated — and experimental -
manner, these shifts necessarily include a series
of disciplinary re-alignments between architec-
tural design techniques, building technology,
and material effects.
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A CRAFTED ANALYSIS OF PLACE
Making Real

Creating Place

Architecture, as a result of cultural and tech-
nological shifts, has drifted towards internally
focused, compositional exercises rather than
expressions of the contemporary human con-
dition. It is the responsibility of designers to
create culturally and physically responsive
architecture that can begin to heal the scars
perpetrated by an approach to design that is
insensitive and removed from the experience of
the user. In 1994, architectural theorist Juhani
Pallasmaa posited a series of questions facing
the architecture profession, in a critique of this
trend. 'Can architecture define a credible social
and cultural goal for itself? Can architecture be
rooted in culture in order to create an experi-
ence of locality, place, and identity?'! These
questions and responses were articulated in his
essay, “Six Themes for the Next Millennium,"
published in The Architectural Review.

Using this essay as a basis for an analysis of
place, a seminar in Placemaking seeks to both
engage in a critique of the normative archi-
tectural practice responsible for image-driven
buildings proliferating across the global land-
scape, as well as to study built work that exem-
plifies Pallasmaa's themes as a means of fully
engaging the inhabitant in their time and place.
Each week we explore vernacular and contem-
porary projects that are rooted in their cul-
tural, temporal and physical contexts. The lec-
tures are structured on the dualities inherent
in Juhani Pallasmaa’s “Six Themes for the Next
Millennium™:

e Slowness

e Plasticity

® Sensuousness
e Authenticity
e |dealization

e Silence

In addition to the dissection of each theme,
supplemental readings include essays within

1 Pallasmaa, Juhani. 'Six themes for the next millen-
nium." The Architectural Review, July 1994: 74-79.

JENNIFER SHIELDS, VISITING LECTURER
UNIVERSITY OF NORTH CAROLINA AT
CHARLOTTE

the realms of Phenomenology and Architec-
tural Regionalism.

The act of making plays a critical role in the
analysis of place: just as a sense of place is
only fully created and comprehended through
bodily engagement and the activation of mul-
tiple senses, physical collage provides the
medium to both elicit and embody a multi-
sensory experience and understanding. As Ben
Nicholson states in Appliance House,

Like all maps, collage can exist as a guide to what
exists on the ground or it can prompt a new set
of thoughts suggested by interconnections of ter-
rain and cities. When considered from this angle,
the collage becomes a transcription that can
accelerate the way one understands the everyday
world and how it comes together...2

This collage-making process is a venue for
weekly analysis in which students examine a
built work through the lens of each theme, giv-
ing them a greater understanding of the quali-
ties inherent in place.

As an alternative to the typical precedent
analysis that is focused on formal aspects of a
building, this approach to analysis allows the
beginning design student to evaluate a building
from the perspective of the inhabitant, encour-
aging a design methodology that considers the
visceral experience of a project.

A Phenomenological Lens

Our connectedness to the world, our very exis-
tence, is inextricably linked to the buildings
and cities we inhabit. This concept is tied to
the theories of Phenomenology and Architec-
tural Regionalism, both of which stem from the
writings of Martin Heidegger in the first half
of the 20th century. Juhani Pallasmaa, a Finn-
ish architect and theorist, has written exten-
sively on the imperative for architecture to be
grounded in its physical and cultural context
so that its inhabitants will have a richer experi-

2 Nicolson, Ben. ‘Collage Making." Appliance House.
Cambridge: MIT Press, 1990. 16-29.




ence and a greater sense of connection to their
place in both space and time.

The philosophical perspective of phenom-
enology as it pertains to architecture has its
foundations in the writings of philosopher
Martin Heidegger. In 'Building Dwelling Think-
ing' published in 1951, Heidegger asks two sig-
nificant questions: 'What is it to dwell?' and
‘How does building belong to dwelling?'® Hei-
degger prefers the terms building and dwell-
ing as opposed to architecture, emphasiz-
ing inhabitation over aesthetics. Buildings
shouldn't be seen as objects or mere products
of the construction process, but as part of the
ongoing human process of building and dwell-
ing. Heidegger defines place as space appreci-
ated through human experience.* Heidegger's
model has its foundation in human perception
- a call to reintegrate building with dwelling,
which had been separated with the division of
labor necessitated by modern technology.

A critical concept in Heidegger's writing
is that of the bridge: a thing, not an object -
experienced and used rather than observed.
Like a building, the bridge alters the relation-
ships between individuals and their environ-
ment; it changes patterns of everyday life.
Dwelling informs building and vice versa. ‘A
place comes into existence only by virtue of
the bridge.’® The bridge was built where it
was deemed appropriate — this is the moment
when dwelling is inscribed in place through
building.

Heidegger postulates that the identification
of place is not logical or systematic, but rather
subjective and personal. Edges and bound-
aries are critical concepts to Heidegger: ‘the
boundary is that from which something begins
its presencing.’® Space is parceled into places
by human activity and experience. Boundaries
are created in our minds — they can be physical
and defined, such as by a wall or a row of trees,
or vague and imprecise, like a horizon - it is a
threshold but it cannot be marked or precisely
located.

3 Heidegger, Martin. 'Building Dwelling Thinking.'
Poetry, Language, Thought. translated by Albert Hof-
stadter. New York: Harper Colophon Books, 1971.

4 Sharr, Adam. Heidegger For Architects. New York:
Routledge, 2007.

5 Heidegger, 'Building Dwelling Thinking.'
6 Heidegger, ‘Building Dwelling Thinking.'
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Heidegger's writing supports a critique
of the architecture profession serving only
itself — ideas and concepts prepared and con-
sumed only by professionals; that architec-
ture has placed too much emphasis on aes-
thetics and overlooked the people that inhabit
these spaces. Professionals involved in building
(architects, mortgage lenders, surveyors, engi-
neers, etc.) have conspired to separate building
and dwelling. For Heidegger the act of build-
ing isn't a means to dwell - 'to build is in itself
already to dwell."”

One of the first architectural theorists to
draw on Heidegger's writing was Norwegian
theorist Christian Norberg-Schulz who avows,
‘the existential purpose of architecture is there-
fore to make a site become a place, that is,
to uncover the meanings potentially present
in the given environment.’® This transforma-
tion can only occur, and meaning can only be
found, in human interaction and perception.
Also stemming from Heidegger's writing on a
phenomenological approach to building is the
theory of Critical Regionalism. This theory was
made popular by Kenneth Frampton in the
1970s as a critique of the prevalence of mean-
ingless and placeless architecture. This place-
lessness could be countered by the influence of
context on architecture. These theories speak
to the importance of human experience height-
ened by a responsiveness to physical and cul-
tural conditions, in order to create a sense of
place.

Collage as an Analytical Tool

Collage is a potentially powerful method to
analyze how human perception and experi-
ence give meaning to a place. A collage, as a
work of art, consists of the assembly of vari-
ous fragments of materials, combined in such

a way that the composition has a new mean-
ing, not inherent in any of the individual frag-
ments. According to Diane Waldman in Collage,
Assemblage, and the Found Object, a collage has
several levels of meaning: the original meaning
of the fragment, the new meaning it achieves
by association with other fragments, and finally

7 Heidegger, 'Building Dwelling Thinking.'

8 Norberg-Schulz, Christian. Genius Loci, Towards
a Phenomenology of Architecture. New York: Rizzoli,
1980. 18.



its meaning as a result of its transformation
into a collective composition.®

Collage, as an art form unique to the mod-
ern era, allows ‘an archaeological density and a
non-linear narrative through the juxtaposition
of fragmented images deriving from irreconcil-
able origins.""® This focus on process over prod-
uct and the necessary bodily engagement with
this process is clearly analogous to the archi-
tectural design methodology advocated by the
Phenomenologists. In this seminar, a specific
collage methodology is identified with each of
Pallasmaa's six themes. The collage methodol-
ogy, understood through a specific collage art-
ist, was selected based on technique and aes-
thetic intent, typically suspending any social or
political motivations. The artists’ work is used
as inspiration, while the students are encour-
aged to develop their own techniques for rep-
resentation in two-dimensional multi-media.

Slowness

The first theme addressed in Pallasmaa's essay
is Slowness, about which he asserts, 'Great
architecture petrifies time.""" Each work of
architecture should mark its place in history,
evidence of the place and time in which it was
built. This approach stands in contrast with
fashionable, novel, or image-driven architec-
ture commonly found in architectural pub-
lications today. A work of architecture that
embodies Slowness is simultaneously timeless
and rooted in its temporal condition. By con-
sidering a building's physical engagement with
the ground, we can understand an inscrip-
tion of the progression of time, juxtaposing the
scale of geologic time with the scale of human
life. By marking a specific moment in space and
time within the palimpsest of physical and cul-
tural conditions, while maintaining or perhaps
revealing these conditions, we create a place;
much like Heidegger's bridge.

The Collage methodology that speaks most
directly to the concept of Slowness is one that
employs both additive and subtractive meth-
ods, in which the finished collage is illustra-

9 Waldman, Diane. Collage, Assemblage, and the
Found Object. New York: Harry N. Abrams, 1992. 8.
10 Pallasmaa, Juhani. 'Hapticity and Time: Notes on
Fragile Architecture.' The Architectural Review, May
2000: 78-84.

11 Pallasmaa, 'Six themes for the next millennium.’

tive of the process of aggregation. The Cub-
ist collagists achieved a deconstruction of form
through an additive process. According to
Robin Dripps, ‘Figures of all kinds were care-
fully taken apart just to the point at which the
resulting fragments were the most open to
external relationships but not so far that ref-
erence to the original whole was lost.' This
concept of breaking down form to accommo-
date new relationships between architecture
and site/ground is a common characteristic in
works of architecture that embody the theme
of Slowness.

Aggregation and accumulation of seemingly
independent and varied architectural artifacts

e

FIGURE 1: Student collage, Taylor Milner

create an atmosphere of continuity and simul-
taneously a sense of timelessness and the pro-
gression of time. Slowness, as the capacity

to illustrate a temporal condition through an
aggregation of elements interwoven with phys-
ical context, can be achieved through creating
a palimpsest of human history, a juxtaposition
of the temporal and physical conditions of geo-
logic and human scales.

Plasticity

Pallasmaa advocates Plasticity, or a three-
dimensional, sculptural consideration of space.
This theme is a critique of the current plani-
metric or sectional extrusions resulting from
designing with the computer. Working within
the infinite digital space, a scaleless medium,

12 Dripps, Robin. 'Groundwork." Burns, Carol J. and
Andrea Kahn, eds. Site Matters. New York: Routledge,

2005. 59-91.
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reduces the potential for dynamic spatial vol-
umes considered through the human body. The
resultants reside in the domain of vision, spe-
cifically focused vision, disengaged from the
other senses. As Pallasmaa attests in The Think-
ing Hand, all senses are an extension of the
sense of touch; when we look at something,
we gauge its tactile qualities."® This process
allows us to 'touch’ objects both near and far.
Sculpting light and space, comprehended by
engaging our peripheral vision, is critical to a
three-dimensional, embodied experience.

In order to evaluate the plastic qualities of
a work of architecture, we refer to the Russian
Constructivist movement, specifically the col-
lages of El Lissitzky. In his approach, the can-
vas is seen as an infinite three-dimensional
space, with the potential to investigate possi-
bilities for plastic, sculpted spaces and volumes.
His collage entitled 'The Constructor (Self-Por-
trait)' from 1925 illustrates critical dualities
that the Constructivists, and Pallasmaa, have
questioned. He addresses the integration of a
mechanical aesthetic with handcraft, and the
dualities of the eye/hand, vision/touch, surface/
space, and composition/construction in this
and other photomontages.

There is a clear translation in Lissitzky's work
from collage as two-dimensional composi-
tion to three-dimensional space. He developed
an extensive series of paintings, collages, and
assemblages under the nomenclature ‘Proun’
or 'project for the affirmation of the new,’
meaning the new society emerging after the
Bolshevik Revolution of 1917. He saw Prouns
as a mediator between painting and architec-
ture, as maps or designs rather than purely pic-
torial. ‘'The forms with which the Proun makes
its assault on space are constructed not from
aesthetics, but from material."" The explora-
tion of three-dimensional space using the lay-
ering of two-dimensional media and photos is
an apt method by which to analyze the theme
of Plasticity.

Pallasmaa contends, 'As buildings lose their
plasticity and their connection with the lan-
guage of the body, they become isolated in the

13 Pallasmaa, Juhani. The Thinking Hand: Existen-
tial and Embodied Wisdom in Architecture. Chichester:
John Wiley & Sons Ltd., 2009. p.102.

14 Lissitzky, El. Lecture at Inkhuk in Moscow on
October 23, 1924.
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FIGURE 2: Student collage, Shannon Weekley

distant and cool realm of vision."”® An under-
standing of Plasticity, or the sculpting of space
and light, creates opportunities to bodily
engage the user with the place, offering a more
complete understanding of one's physical, tem-
poral, and cultural context.

Sensuousness

While both Plasticity and Sensuousness are
based in the engagement between our bodies
and surface/space in the experience of a work
of architecture, plasticity primarily addresses
the distinction between three-dimensional and
two-dimensional architecture. Plasticity neces-
sitates a sculptural, embodied spatial immer-
sion manipulated using space and light, under-
stood through our peripheral vision, while
Sensuousness addresses multi-sensory versus
purely visual architecture articulated through
the haptic qualities of materials. Sensuousness
goes beyond solely looking at the tactility of
physical materials. Engaging multiple senses
also includes ephemeral qualities perceived
through the skin, such as light, airflow, tem-
perature, and humidity. Blurring the threshold
between interior and exterior is one means of
allowing a greater haptic experience of space.
These indistinct boundaries, or fragile form,'®
are often visible in architectural interventions
into existing structures — there is a great poten-
tial in revealing the palimpsest of culture and
time through materials to facilitate an embod-
ied experience.

15 Pallasmaa, 'Six themes for the next millennium.’

16 Pallasmaa, 'Hapticity and Time: Notes on Fragile
Architecture.'



The collage methodology suited to an anal-
ysis of Sensuousness is that of the Surreal-
ist Max Ernst. His collages embody this theme
in two ways: his interest in the human body
and in materiality. In the majority of his col-
lages, he represents the human form, either
as an investigation of scale, sensory experi-
ence, and/or bodily perception of or relation-
ship to the environment. Materially, Ernst uti-
lized a number of techniques to create textures
that would allow a haptic engagement, includ-
ing etchings,frottage, and grattage (techniques
by which textures are transferred from objects
to canvas or paper). Ernst's collages reveal the

FIGURE 3: Student collage, Timothy Geier

manual processes and techniques by which
they were created. "Collage invigorates the
experience of tactility and time.""” Collage-
making that seeks to investigate the role of the
human body, as a multi-sensory entity, in the

17 Pallasmaa, 'Hapticity and Time: Notes on Fragile
Architecture.'

experience of architecture can best express the
theme of Sensuousness.

Understanding the body’s relationship to
building through a physical and perceptual
interaction is evidenced in a resultant frag-
ile form — inspiring works of architecture are
built around the bodily, multi-sensory percep-
tion of place, rather than abstract formal con-
cepts. Architecture must be capable of creating
a multi-sensory experience, not a purely visu-
ally one, in order to be relevant.

Authenticity

Authenticity, to Pallasmaa speaks to an archi-
tecture that allows an individual to find a
source of identity that is so difficult in the con-
text of the universalization of culture. This can
only be attained through a considered inter-
action between a building and its temporal
and cultural conditions. A work must provide
multiple readings, allowing each user to iden-
tify with their context autonomously." Our
personal perception of a place is entangled in
our memories and lived experiences of other
places. According to Gaston Bachelard, mem-
ories are associated with space rather than
time. 'We are unable to relive duration that has
been destroyed."" These memories are associ-
ated with sensory, bodily experiences of place —
subconscious aggregated experiences affect our
perceptions and reflections on new encounters
with works of architecture. In order for a build-
ing to reveal a deeper and broader meaning to
us, we must identify with it on both personal
and cultural levels.

The Abstract Expressionism movement in
the US intended to merge elements of real-
ity with imagination by combining the famil-
iar with the unknown, the personal with the
universal.? Romare Bearden was considered
the nation's foremost collagist at the time of
his death in the late 1980s. He began to work
in collage during the 1960s civil rights move-
ment, in order to draw attention to this vital
cultural struggle. Unlike the abstract figura-
tion of other artists in this movement, Bearden

18 Pallasmaa, 'Six themes for the next millennium.'
19 Bachelard, Gaston. The Poetics of Space. Boston:
Beacon Press, 1969. 9.

20 Waldman, Diane. Collage, Assemblage, and the
Found Object. 229.
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turned towards representational work, but
held true to the nature of the subjective. 'He
used collage to piece together past and pres-
ent, old and new, and fused his knowledge of
African tradition with Western culture to give
his subjects new meaning.'?' Bearden's integra-
tion of personal and cultural phenomena with
the intent of promoting a greater social under-
standing aligns with Pallasmaa's articulation of
the theme of Authenticity.

Pallasmaa describes Authenticity in works of
architecture as constructs that support ‘a con-
fidence in time and human nature; it provides
the ground for individual identity.”> A building
must simultaneously identify with its cultural
and physical context while remaining tangible
to the individual, provoking a greater sense of
connectivity to his/her position in space and
time.

Idealization

The intent of Idealization in architecture is to
represent the best qualities and goals of a cul-
ture. In The Architecture of Happiness, Alain
de Botton describes the purpose of idealized
architecture as 'not to remind us of what life
was typically like, but rather to keep before our
eyes how it might optimally be, so as to move
us fractionally closer to fulfillment and virtue.'®
On a personal level, De Botton speaks about
beautiful architecture as that which fills a void,
supplying us with qualities that we are lack-
ing in our lives. In this sense, works of architec-
ture embodying the quality of Idealization are
a response to cultural context, first and fore-
most, rather than physical or environmental
conditions.

The Hungarian artist Laszl6 Moholy-Nagy,
influenced by the Dada and Constructiv-
ist movements during his time at the Bau-
haus, used photomontage in conjunction
with tonal collage and line drawing to cap-
ture the dynamic nature of the modern world.
He intended to 'reconcile art and humanity
with the machines of the technological age.'?*

21 Waldman, Diane. Collage, Assemblage, and the
Found Object. 229.

22 Pallasmaa, 'Six themes for the next millennium.'
23 De Botton, Alain. The Architecture of Happiness.
New York: Pantheon Books, 2006. 105-168.

24 Fiedler, Jeannine. Laszlo Moholy-Nagy 55. Lon-
don: Phaidon Press Limited, 2001. p.3.
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Moholy-Nagy advocated the engagement of
the senses, often overlooked in the rapid mod-
ernization of society, creating a barrier to social
reform. In Vision and Motion, he affirms, ‘The
remedy lies in the enhancement of our spiri-
tual education by a sensory education, a nur-
turing of the senses, by the readiness to artic-
ulate senses through the media of artistic
expression.'?® Moholy-Nagy's photomontages,
or 'photoplastics,’ showing clear formal associ-
ations with El Lissitzky's Prouns, endeavored to
elucidate an underlying social or personal truth.
His vision for an integration of the authentic,
sensory human experience with the modern,
mechanized world is made manifest in his pho-
toplastics, paralleling the values in the theme
of Idealization.

Pallasmaa suggests that '...Architecture
makes concrete an ideal view of life."?® It
should not seek to typify superficial or fash-
ionable desires, but rather deeper, fundamen-
tal values and goals of our culture. A physi-
cal embodiment of these principles gives us a
glimpse of what we personally, and as a society,
should strive for.

Silence

Silence, to Pallasmaa, is a quality inherent in

all great works of architecture. Silence exists in
a building when it facilitates stillness, contem-
plation, and self-reflection. It is the emotional
response evoked by a rustic barn or cottage,

a building that was constructed as an inher-
ent response to function and context. These
places allow us to reflect on our own iden-
tity, our place within our physical and cultural
milieu. Zumthor describes it as a ‘perceptual
vacuum," in which 'a memory may surface, a
memory that seems to issue from the depths of
time."?” At these moments, we are able to view
ourselves in the continuum of time that lies
beyond the scale of an individual life. Buildings
achieve this by allowing us to read the inscrip-
tions of the human hand involved in construc-
tion, and human inhabitation over the life of
the building, written on its surfaces.?®

25 Fiedler, Jeannine, Laszlo Moholy-Nagy 55. pa4.

26 Pallasmaa, 'Six themes for the next millennium.'
27 Zumthor, Peter. 'A Way of Looking At Things.'
Thinking Architecture. Basel: Birkhduser, 2006. 7-27.

28 Leatherbarrow, David. Architecture Oriented Oth-
erwise. New York: Princeton Architectural Press, 2009.



The collage methodology that reveals the
theme of Silence is that of the American art-
ist Joseph Cornell. Famous for his boxed con-
structions or assemblages of objects, he also
produced a number of compelling two-dimen-
sional collages. Drawing from Cubist themes,
Cornell explored fragmentation and new rela-
tionships and understandings that might be
revealed as a result. 'Cornell often spoke fondly
of buildings in the process of demolition, find-
ing beauty in the fading colors, in the warmth
of human association, and in the fragments of
decay and destruction.”?® His collages have a
sense of mystery and poetic calm, moving the
viewer to create his/her own narrative, encour-
aging individual reflections to inform per-
ception. The silence concretized by Cornell's
collages is a microcosm of an architectural
experience of Silence.

'Ultimately, architecture is the art of petrified
silence.”®® A silent architecture contains the
latent potential for personal reflection, a still-
ness that accommodates a dialogue between
our physical reality and metaphysical rumina-
tions. Silence results from a humble, authen-
tic approach to design, inspired by site, culture,
and sensory experience.

A Comprehensive Analysis

‘A city is never seen as a totality, but as an aggre-
gate of experiences, animated by use, by over-
lapping perspectives, changing light, sounds, and
smells. Similarly, a single work of architecture is
rarely experienced in its totality (except in graphic
or model form) but as a series of partial views

and synthesized experiences. Questions of mean-
ing and understanding lie between the generat-
ing ideas, forms and the nature and quality of
perception.’!

In Questions of Perception, Steven Holl illumi-
nates the true nature of the perception of cit-
ies and buildings. We perceive them as an
amalgam of sensory phenomena understood
84.

29 Waldman, Diane. Collage, Assemblage, and the
Found Object. 213.

30 Pallasmaa, Juhani. The Eyes of the Skin: Architec-
ture and the Senses. Chichester: John Wiley & Sons
Ltd., 2005.

31 Holl, Steven, Juhani Pallasmaa, and Alberto Perez-
Gomez. Questions of Perception: Phenomenology of
Architecture. San Francisco: William Stout Publishers,
2006.

through personal experience and memory; not
completely and objectively through a formal
evaluation. More succinctly, places are lived
rather than observed.

The final project for the seminar, a com-
prehensive analysis, asks the student to con-
sider the multi-sensory experience of a work
of architecture from the vantage point of all
six themes. The student begins by identifying a
project that he/she would like to evaluate from
a phenomenological perspective, a work that
has had a profound impact on the student in
understanding a sense of place. As a place can

FIGURE 4: Student work, Devki Gharpure

only be fully comprehended through a bodily,
physical interaction, allowing the engagement
of all senses, first-hand experience with the
work is required. This intimacy between the
student and the work provides experiential,
sensory information about the place. How spe-
cifically does this work of architecture embody
a sense of place? How are Pallasmaa's themes
made manifest through the work? Within a cat-
alogue of six collages, each serves as an analy-
sis of place viewed through one of six lenses.
A deeper understanding of architectural
precedent and acquisition of new skills in rep-
resentational techniques has the potential to
influence a student's work in both academic
and professional design settings. The process
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of carefully constructing collages as a physi-
cal expression of a bodily, haptic architectural
experience creates a more profound aware-
ness of the characteristics that contribute to
a meaningful experience of place. A sense of
place offers potentialities to understand our-
selves as individuals, in this place and at this
time, within a greater spatial and temporal
framework.
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THE FOUND OBJECT IN DESIGN
Making Real

While artists have an established record of
scholarship about the role of found objects

in their work, there is a disappointing lack of
scholarship that considers the role of found
objects in design. Perhaps this can first be
attributed to the different motivations by
which an artist and a designer choose to incor-
porate a found object.

Discipline-Centric Motivations

If we generalize, artists are creative thinkers
who produce aesthetic objects that respond
to problems of their own creation. How-
ever, designers are both creative and analyti-
cal thinkers who produce functional objects
responding to performance-based problems
demonstrated by the needs of others. Despite
the similarities and differences between the
realms of art and design, the defining char-
acteristic between them is this level of util-
ity found in the artifacts produced — While
both require creative thought, it remains that
objects of fine art are considered with aesthetic
attitudes, and objects of design are consid-
ered with pragmatic attitudes. Between these
two realms however is a thin threshold that
places equal weight upon both the aesthetic
and pragmatic qualities of a specific object. As
this threshold is enjoying an increasing amount
of scholarship, designers are renewing an inter-
est in the discipline of Craft. Members of this
discipline whose work is particularly expressive
of Craft principles include Octavio Paz, George
Nakashima, Dale Chihuly, and the Teutul family.
With regards to our interest in found objects,
this difference in attitudes illuminates that pri-
mary reasons for selection are rooted in the
source disciplines themselves. The found object
in art has no responsibility to perform beyond
its aesthetic affect, and the found object in
design has no further responsibility beyond its
pragmatic (i.e. mechanical, structural) affect.

CHRIS FORD, ASSISTANT PROFESSOR
UNIVERSITY OF NEBRASKA

Across all design disciplines, the solutions
that designers propose require the deliber-
ate processing of raw materials to produce a
new idealized solution that is performatively
consistent throughout its entirety. This holis-
tic approach enables designers to combine
the desired structural and performative attri-
butes together thereby finding an economy in
design that is not burdened with extraneous
and superfluous parts. In turn, the integrated
aesthetic dimension of this designed object can
either be of deliberate consideration or of col-
lateral effect.

The Impact of Found Objects

In more traditional acts of design, design prob-
lems are shaped by constraints that often-
times include aspects such as site, purpose,
user, cost and schedule. Although this design
problem remains ill-defined, these constraints
play an informative role in first structuring a
design problem so that a creative and analyt-
ical design process can begin. In these cases,
there is an emptiness in the middle of newly-
defined design problems that maximizes the
number of heuristic devices a designer might
employ to generate possible solutions. How-
ever, the incorporation of a found object in a
design solution presents interesting generative
opportunities that are not otherwise available
in more traditional acts of design.

While some designers are personally com-
fortable with, and effectively operate within,
the openness afforded by traditionally-formed
design problems, the decision to incorporate
a found object suddenly impacts the structure
of the design problem with a high degree of
new information. No longer does design gen-
eration begin in response to an assessment of
constraints, but now there is a physical artifact
within the larger design problem that exudes
intelligible information regarding its own struc-
tural, mechanical and compositional qualities.




In many ways, this starting point for design
thinking suddenly advances the maturity of
the final design, which emphasizes the impor-
tance of good decisions about the actual selec-
tion process of found objects in the first place.
While the found object effect can oftentimes
positively disrupt the performative and aes-
thetic expectations of end users and find new
resonance for appreciation, it can also bomb
where the merit of the final designed craft-
work fails to transcend the incorporated found
object on its own terms, thereby revealing a
kitsch appreciation for the found object incor-
porated and exuding an unhelpful reverence for
the original found object.

Because the incorporation of found objects
is non-essential to all design solutions, then as
designers, there is a need to explicitly under-
stand the benefit of incorporating found
objects, the criteria for their selection, their
impact on design thinking, and their ramifica-
tions for use. This paper identifies four genera-
tive strategies for how found objects are / can
be used within the design discipline: Resource
Availability, Political Heuristics, Creative Heu-
ristics and Aesthetic Heuristics.

Resource Availability

Adhocism is a popular term to describe a type
of interest in found objects. First coined by
Charles Jencks in 1968, and popularized again
in his 1973 title with Nathan Silver, “Adhocism:
The Case for Improvisation,” their case returns
to the issue of resource availability and how
this impacts the finished aesthetic character
and pragmatic operational attributes of the fin-
ished work.

For non-designers solving their own prob-
lems of need, using found objects in an ad-hoc
manner is the most popular strategy found in
contemporary society. While the examples fea-
tured on websites such as www.thereifixedit.
com is not the result of professional design ser-
vices, the solutions are very much the result
of an act of design by non-designers, however
precarious, short-sighted, or ill-advised. For
these ad-hocist solutions, found objects pres-
ent a means for practical solutions to prob-
lems rooted in necessity. Resource Availabil-
ity is also the strategy featured most often in
popular culture. In terms of Hollywood mov-
ies, we see this in the genre of post-apocalyptic
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films where new resources are no longer avail-
able, and society must survive using a honed
sense of ingenuity in the ad-hoc repurposing
of found objects. Consider Mad Max (1979),
Waterworld (1995) and the more recent The
Book of Eli (2009). This ad-hoc design strategy
is also central to the popular ABC television
series MacGyver (1985-1992). In this weekly
one hour drama, the lead character was con-
stantly faced with challenges that required
improvised design solutions resulting from
creative thinking and unconventional found
materials.”

Resource Availability is typically a strat-
egy found at the lower end of the economic
spectrum, and the work of the Rural Studio at
Auburn is particularly expressive of this. While
| do not want to deny this group any Creative
Heuristics that were also in play, it remains
that this group of designers sought to achieve
the most architectural design with the limited
resources that were available to them. Whether
it be dumped tires, road signs, glass bot-
tles, wax-impregnated cardboard, or donated
replacement windshields, these resources have
themselves become obsolete and have found
new use in an architectural application. How-
ever, resource availability may also be in play
in architectural design under non-economic
circumstances.

Since 1991, RoTo Architects has developed an
approach to architectural design that welcomes
uncertainty and openness. For RoTo, the final
design solution is not conceived in an ideal-
ized state in which additional design energy is
invested in exhaustively-thorough documenta-
tion, but rather is conceived in a comparatively
loose way which allows for the joint shaping of
the final solution by their conception, by other
stakeholders such as the client and builder, and
by the availability of new resources that were
not known at the time of original project con-
ception. While their internal office design pro-
cess works to eliminate individual author-
ship, RoTo oftentimes achieves this with final
solutions that capitalize upon the "availabil-
ity of recyclable materials and skills that are
within the comfort level of the builder."> RoTo

1 The challenges that MacGyver faced were only
sometimes life-threatening.

2 Carter, Brian. "[re]garding RoTo," ROTOBOOK
- Michigan Architecture Papers One. Ann Arbor:



Architects' designs for both the Sinte Gleska
University in South Dakota and the Carlson-
Reges residence in downtown Los Angeles
express this.

The Carlson-Reges Residence design was for
a couple already living in a once electric com-
pany cabling structure amidst an industrial
salvage yard with an inventory accumulated
over two generations. This design provided an
expanded ability to publicly showcase a col-
lection of two and three dimensional art, but
without impeding upon their more private liv-
ing spaces. The solution was one that incor-
porates many components found throughout
the salvage yard, and was dependent upon the
construction skills of the client / builder. While
industrial steel sections were plentiful for re-
use as architectural columns and beams, cylin-
drical gasoline tanks from the client's materials
yard were also modified to serve as a second
floor pool. According to Michael Rotondi, “all
non-structural steel detailing [for the Carlson-
Reges Residence] occurred on site in an impro-
visational fashion and was determined by the
availability of materials and labor,"*

For designers solving problems of need,
using found objects from a generative strategy
of Resource Availability requires a suspension
of the level of control typically found in profes-
sional design service. However, for those will-
ing to entertain design solutions that are both
uncertain and open at the time of conception,
then the opportunity-based incorporation of
a found object will achieve heightened design
economy in the absence of new raw material
resources and the means to deliberately pro-
cess them.

Furthermore, Resource Availability is the
strategy of interest in the already-low amount
of scholarship about found objects in design,
and as such, the remaining three generative
strategies have not been considered on a pro-
portional level. Fortunately, these other three
strategies present more meaningful and delib-
erate methods for the integration of found
objects into a designer's larger design thinking.

University of Michigan, 1996. p.23.

3 Carter, Brian. "Carlson-Reges Residence," ROTO-
BOOK - Michigan Architecture Papers One. University
of Michigan: Ann Arbor, 1996. p.45.
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Political Heuristics

When a designer chooses to incorporate a
found object to signify a larger political posi-
tion, whether it be in protest to a politico-
socio system, or a personal position in sup-
port of a larger political context, then Political
Heuristics are in play. For Charles Jencks in
1973, adhocism provided a vehicle for combat-
ing the standardization and limitation of choice
by large corporations and was believed to trig-
ger a "rebirth of a democratic mode and style,
where everyone can create [their] personal
environment out of impersonal subsystems..."*

For us in 2010, we find a number of designers
who are incorporating found objects prompted
by their respective position on environmen-
tal issues and who seek to reduce their larger
design footprint for requiring new resources.
These green-minded designers intentionally
recycle found objects and reclaim other mate-
rials that have outlasted their original useful-
ness as it relates to their self-perceived role in
a larger handling of waste.

While the repurposing of a found object
requires the least amount of embodied energy
for materials for design, this strategy often-
times leads to solutions that have no larger
holistic aesthetic agenda. When taken to an
extreme, this design strategy can produce aes-
thetically-schizophrenic solutions that lack
an overarching design vision for wholeness.
However, this is perfectly acceptable for the
designer using political heuristics, as the result-
ing aesthetic is of circumstance to the larger
politically-charged act of designing with recy-
cled and reclaimed material.

Mr. Dan Phillips is the principal of Phoenix
Commotion homebuilding based in Huntsville
TX and has successfully built (14) residences
that incorporates found objects from a politi-
cal heuristic sensibility. While Mr. Phillips will
acquire approximately 80% of his construc-
tion materials from other builders' construc-
tion sites, “to him, almost anything discarded
and durable is potential building material."®
Found materials already incorporated into his
residences include picture frame samples for

4 Jencks, Charles and Nathan Silver. "The Spirit of
Adhocism," Chapter 1. Adhocism: The Case for Impro-
visation. Garden City: Anchor Press, 1973. p5.

5 Murphy, Kate. "One Man's Trash...," Home & Gar-
den, The New York Times. September 02, 2009.
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an interior ceiling, misshapen bricks, broken
ceramic tiles and mirrors, wine corks, worn
DVDs, and cattle bones from a nearby cat-
tle yard. While the overall look and feel of
these residences are quirky and circumstantial,
they are completely code-compliant and have
already proven their resale value to a more
affluent audience.

For those designers using founds objects as
a Political Heuristic, there is a lessened appre-
ciation for wholeness, clarity and legibility of
use, and a heightened satisfaction from know-
ing they have lessened the respective footprint
of waste for its design field. Furthermore, the
resulting aesthetic achieved is one that, how-
ever holistic or not, cannot be pre-conceived
independently from working with the actual
found materials at 1:1 scale.

Creative Heuristics

Whereas designers will typically first assess all
of the known informative constraints in a new
design problem, and then formulate a design
strategy to produce solutions, the found object
as a creative heuristic "flips the script." Instead
of having information as the only basis from
which design moves forward, the designer who
incorporates a found object from a sensibility
of creative heuristics is looking to launch a cre-
ative process in response to the fullness of a
selected found object.®

In this instance, the designer is looking
to exploit the generative potential of found
objects that stem from an assessment of the
found object’'s mechanical and/or structural
properties, and then allow that assessment to
determine the program or use for a forthcom-
ing larger design solution. If a Creative Heuris-
tic is in play, then no longer is the final design
solution in response to an articulated need.
Instead, the use and function for the final
design is only determined after the designer
has entered into a dialogue with the properties
and qualities of the found object.

For furniture designer Scott Baker, the
moment of design conception occurred imme-
diately upon viewing the found object. More
specifically, Mr. Baker was browsing the only
remaining publicly-accessible military aircraft
salvage yard in Tucson AZ when he came upon
6 The decision to begin designing in this way is itself
an act of design.
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an aileron bracket sitting amongst other com-
ponents and began handling it. As he rotated
it in space, he began visualizing the aileron
bracket as a single support for a long shelf on a
wall condition. Mr. Baker designed three new
components to be made from cherry wood,
and he fabricated the final Aileron shelf himself.
Although the shelf was a personal endeavor for
Mr. Baker's own satisfaction, it is currently on
the market as a consignment piece in his art
gallery, Metroform Ltd.

If we recall that found objects incorporated
from a resource availability sensibility present a
means for practical solutions to address prob-
lems of necessity, then found objects incorpo-
rated from a creative heuristic sensibility guar-
antee a desired condition within a larger final
solution to problems not yet identified or are
engaged only after the creation of the new
designed object. While this generative strat-
egy holds the most promise for creative design
solutions, it also explains why it is the rarest of
types. The selection of a found object for cre-
ative action does not permit an adequate level
of analytical consideration necessary in gener-
ating solutions for end users.

Aesthetic Heuristics

A designer who decides to incorporate a found
object from a sensibility of an aesthetic heuris-
tic is one who believes a found object is either
beautiful or cool. In short, this explains why
designers will incorporate a found object for
its own sake. In this scenario, there is believed
to be larger design value in the ability for end
users to read the found object, and recog-

nize its respective origin while simultaneously
appreciating its new role in a larger design
solution. While it is possible within this gen-
erative strategy to allow nostalgia into one's
design thinking, it can also establish the under-
pinnings of distinguished architectural practices
such as LOT-EK in New York City and Richard
Goodwin in Sydney Australia.

ARCH 597x: “Introduction to Craft"

Upon joining the faculty at the University of
Nebraska in Fall 2005, | was surprised to find a
relatively weak Culture of Making when com-
pared to those cultures from other schools of
Architecture. In contrast to my experiences at
UNC-Charlotte, North Carolina State University,



and the University of Arizona, | had assumed
that all schools of Architecture would have a
developed ethic in working with, and experi-
menting with, "live" materials at a 1:1 scale. In
light of this, | created a new three credit hour
course titled “Introduction to Craft,” which

is open to students of fifth year, sixth year,

and PhD standing. The course examines Craft
as its own creative discipline at the thresh-

old between Fine Art and Design, and is com-
posed of equal parts lecture, seminar and lab.
While there are now other UNL faculty who
also offer graduate-level electives that bolsters
our College's culture of making in other ways,
it remains that our undergraduate curriculum is
one otherwise invested in forms of representa-
tion rather than working with physical materi-
als in an idealized state.” Although “Introduc-
tion to Craft" is a 500 level course, it effectively
offers Architecture students their first curricular
opportunity to consider material-based investi-
gations in an explicit way for sixteen weeks.

FOCO: The "Found Object Craft
Object"

Since first seeing the Aileron shelf by Tucson

designer Scott Baker in 2003, | am becoming

increasingly interested in the creative heuris-
tics that found objects provide when incor-
porated into a larger design problem. To this
end, in Spring 2009, | issued an eight-week
design project titled "FOCO: The Found Object

Craft Object." My intentions were to issue an

assignment in which student designers would

polemically argue how found objects ought to
be used in design, and would discover their
effectiveness firsthand through the concep-
tion, development and execution of a new craft
object.

Per this assignment, all FOCOs must:

1 Incorporate a found object that is
chosen only after careful consider-
ation. The selection of the found
object must not be circumstantial.

2 Incorporate a found object that has struc-
tural or mechanical merit. Found objects
with emotional value are prohibited.

3 Be designed using the observable prop-
erties of the found object as a point
of departure. The purpose and use of

7 These other UNL faculty include Tom Alismaa, Jeff
Day, Tim Hemsath and Peter Hind.

the FOCO shall be determined only
after the found object is selected.

4 Incorporate a found object that plays
a performative role within the larger
FOCO solution — The craft object incor-
porates the found object, yet the found
object does not equal the craft object.

5 Re-purpose the original found object
within the intentional and deliber-
ate design of a new craft object.

6 Commit to a particular type of site (i.e.
stands on floor, anchors to table, wall-
mounted, suspended from ceiling) with-
out committing to a site-specific Place.

7 Recognize their role as craft objects
in the 21t Century, and con-
sider their own materiality.

Across the enrollment of eight design stu-
dents, there was a genuine enthusiasm for this
assignment, as it presented an opportunity
they had not yet experienced in their respec-
tive design studios. To begin, | asked the class
to do some found object reconnaissance over
their Spring Break in salvage yards, pawn
shops, antique shops, auctions, yard sales, or
their grandparents' garage. Each student was
required to bring three found objects to class
for discussion, and the group then took turns
speculating upon the various ways in which
each found object in the room could function
in larger structural or mechanical applications.
Found objects ultimately selected include an
engine dolly, a 75-Ib steel caster, a cast alumi-
num combustion chamber from a Mazda RX-7
rotary engine, a pair of suspension swingarms,
a clutch assembly, a pair of ice skate blades, a
poker chip holder, and a hand-operated apple
peeler.

Since the purpose or use of the larger forth-
coming FOCO was to be determined after the
selection of the found object, students were
dealing with a design problem in which pur-
pose or use no longer preceded their search
for design solutions. In turn, they must enter
into a dialogue with the found object, assess
its structural and mechanical abilities, and
only then design uses for the found object.
However, enthusiasm waned. To combat the
group's uneasiness with the openness of this
assignment, it was necessary to have a Satur-
day afternoon design charette in which a pro-
longed amount of design thinking could occur.
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Across the course enrollment, the final FOCO
solutions varied widely in terms of their utility,
level of found object incorporation, and overall
compositional complexity.

John Dodson: Front-End Suspension
Swingarms

Mr. Dodson was attracted to both the struc-
tural and compositional qualities of these
swingarms. As kinetic structural horizon-

tal supports found in a vehicle's front suspen-
sion, these swingarms can resist considerable
weight and force. Compositionally, these cast
steel swingarms have several large “lightening"”
holes within its profile, and also features sev-

&

FIGURE 1: John Dodson: Front-end suspension
ingarms

eral bolted hole connections.

During preliminary design, Mr. Dodson
would position the swingarms in an upright
position, and it became possible to per-
ceive the swingarms as structural supports
that would allow the circular ends to become
the actual bearing points for the forthcoming
assemblage. Once this observation was made,
the use of the FOCO was determined to be a
low coffee table.

After considering some design options with
a blockish symmetrical proportion, Mr. Dod-
son decided to elongate the proportion of the
structural gesture in order to showcase the
table elements that would require new con-
struction. The structural spine was shaped
from a single piece of maple, and was accentu-
ated at both ends with walnut bearing points.
Whereas one end is a modest shaped footing
that comes in contact with the ground plane,
the other end is a shaped connector stout
enough to receive the 2" diameter bolted con-
nections with both swingarms. Mr. Dodson
subcontracted a local glass supplier to provide
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a shaped tempered glass profile, and this glass
rests on three new rods. While these rods were
conceived as appropriate attachments to the
found compositional qualities of the swingarms
themselves, an identical rod was used in an
identical geometry and attached directly to the
maple structural spine.

Karl Mielke: Engine Dolly

While Mr. Mielke produced three found
objects of varying scale for consideration, he
was drawn to working with his largest since
this was the scale he was most comfortable.
The found object is a dolly for lifting and stor-
ing pulled engines from automobiles. The dolly

FIGURE 2: Karl Mielke: Engine dolly

is essentially three pieces of tube steel butted
and welded together to form “T" configura-
tions in both plan and side elevations. The
dolly meets the ground with three 3" diame-
ter rolling casters and interfaces with engines
only through a pipe fitting that caps the top of
the single vertical tube steel member. This par-
ticular dolly became obsolete when one of its
small steel casters jammed, and no one took
the initiative to service or repair it.

The dolly originally had a bright orange
painted finish, but this finish has weathered
from both heavy use and lack of care. Mr.
Mielke decided early that he was interested in
retaining the weathered finish quality of the
dolly, and wanted to creatively contrast it with
highly refined new construction.



From its side “L" profile, one will notice the
composition of this dolly anticipates cantilever-
ing the engine over its lower half. In response
to this, Mr. Mielke projected regulating lines
from hard material edges found on the dolly
and allowed these 2d lines to act as planes
to demarcate the extents of two large three
dimensional volumes. Furthermore, just as a
suspended engine would have airspace trapped
below, then so do these volumes hover over
the dolly assemblage and connect back only at
the vertical support. These two persimmons-
wood volumes are physically identical to each
other in overall dimensions, and both work
together as saddlebags to balance the load
about the high structural support arm made of
steel flatstock. However, one volume is a chest
of drawers with full extension glides, and the
other is a single vertical drawer with adjustable
shelving. To the best of my knowledge, that
one small steel caster is still jammed.

Brandon Reimers: Industrial-Grade
Caster

Mr. Reimers won over his colleagues as soon as
this 75-1b steel caster was rolled into the room.
While the form and operation of this found
object was similar to other casters we have
seen, the immense weight of this one made it
otherworldly. It was actually one from a set of
four identical casters that supported an auto-
motive sled used by body repair services to
move car chassis to others places in the garage.

At a curb weight of 75 Ibs., it was difficult
to conceive of a complete re-purposing of the
caster from its original operation. The caster
could continue to roll, swivel and lock, but by
convincingly making it an integral component
to new forthcoming construction, it would
then effectively sever itself from its original
context of use.

Mr. Reimers started his process with a series
of sketches of upright furniture pieces that
integrated the caster as a heavyweight footing
and bearing point with the ground plane. After
considering the likely physical awkwardness of
moving these upright pieces, the proportion of
the furniture piece then became low and long.
This proportion was found to offer more lever-
age and ease to the user, and would allow for
moving the piece with less effort and greater
control. After diagramming a wheelbarrow-like
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proportion to the FOCO, Mr. Reimers deter-
mined its purpose would be a new desk.
Beyond knowing that this desk would require a
prominent horizontal surface to accommodate
various desk-based actions, Mr. Reimers found
it difficult to explore design options without
using a photograph of the caster's side pro-
file as a point of departure for his larger design
thinking.

The final desk design is characterized by two
steel bases with white painted finish which are
rigidly attached to an orange shaped desk sur-
face with either hardware directly or pipe spac-
ers. Although this orange desk component
appears as one piece, it was fabricated from a
solid-core door and laminated plywood shapes
for the downturn. Both of these pieces read as

FIGURE 3: Brandon Reimers: Industrial-grade caster

one due to several layers of bondo work and
several coats of automotive-grade painted fin-
ish. While the desk surface has integrated han-
dles for moving and repositioning the desk
itself, the ironic aspect of this built design is
that it is now so heavy, it requires two people
to lift and steer the desk into another room.

Chris Williams: Iceskates

Mr. Williams' found object with the best cre-
ative potential was a pair of antique ices-
kates. These iceskates possessed a number of
attractive material features including the worn
leather iceskate envelope, the excessively-long
cloth laces, the shaped steel iceskate blades,
and their nailed connection to the underside of
the skate's sole.

During preliminary design, in the pursuit of
needing to re-purpose the iceskate, Mr. Wil-
liams would perceive the open shapes within
the ice skate blade proper to be a handle in
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which the human hand would engage. This
was creatively problematic first due to the
uninviting sharpness of steel edges in which
our hand would come in contact. Second, the
found mechanical attachment of the iceskate
blade attachment to the iceskate sole was still
influencing Mr. Williams with regards to the
means of mechanical attachment to an other-
wise holistic and separate object.

Upon further evaluating the skate blades, Mr.
Williams became interested in the creation of
a FOCO that would become structurally co-
dependent with the skateblades themselves.

In order to best focus upon this compositional
expectation, he was encouraged to work in a

scale relatively smaller than his colleagues, and
he then decided to design an occasional table.

FIGURE 4: Chris Williams: Iceskates

The first iteration of this table design was
drawn in marker pen, and was dismissed by
the author due to its resemblance to a wom-
an's shoe. However, the second iteration had
a changed proportion and still possessed the
trait of structural co-dependence between the
two found objects and the new construction.
Mr. Williams began fabrication of this table
by laminating a series of plywood shapes to
then be shaped using electric and hand sand-
ing methods. Once the iceskate blades were
attached to the new wood construction, this
assemblage served as the table base. The table
surface itself was a single piece of 16 gauge
sheetmetal shaped in an ovular form, and was
connected to the neck of the wood base with a
series of piping connections that intentionally
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resembled the eyelets found on the original
iceskates. All steel edges at this connection
were brought to align with the outer surfaces
of the wood.

Conclusion

Across the course enrollment, the polemical
arguments for how found objects ought to be
used in design also varied, but otherwise reveal
the impetus in which each student found the
incorporation of a found object to be person-
ally meaningful. In turn, it was an analysis of
their written responses that helped to forge
the four larger design strategies presented ear-
lier in this paper.
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MAKING THROUGH KNOWL-
EDGE- BUILDING, INTENTION &
CREATION: INTERPRETING THE
JAPANESE TEA CEREMONY
Making Real

Introduction

In teaching beginning design students, it is
imperative to assist them in developing an
understanding of the knowledge-building cre-
ation process. Through the making of things
students are open to see the interrelationships
of knowledge, intention and creation. The act
of making serves as the liquid medium that
allows these to flow together fluidly, as com-
pared to a linear progression of learning.

As instructors of beginning architecture stu-
dents, we introduce our studio class to a proj-
ect that is simple in its spatial concept, with
form following not only human purpose and
needs, but also a close kinship with place. This
calls for a project that requires a strong rela-
tionship with its natural surroundings, and
spaces that reflect simple, yet ritualistic con-
nections with the users. We have chosen a Jap-
anese Tea House and Garden as an introduc-
tion into architecture studio.

How does the Tea House project address
the knowledge-building creation process? After
several years of evolution and implementa-
tion of this project, we are encouraged by the
results. The Japanese Tea Ceremony, along with
the Tea House and Gardens, carry with them a
long history of tradition, ritual and individual
interpretation, steeped in connections to place,
nature's rhythms, the creation of spaces, and
the understanding of movement.

Through the making of things — artifacts
related to the Tea Ceremony - the students
begin to translate the qualities of the real into
the qualities of the perceived, and vice versa.
The project is explored and expressed through
several means: knowledge (readings & site),
intention (poetry & painting) and creation
(drawing, modeling, constructing).

Our teachings of space and form-making
begin with the simple notion that architecture
exists for the human mind and body; there-
fore, design approaches by students are envi-

DARRYL W. BOOKER, ASSOC. PROF. &
JOAN VORDERBRUGGEN, ASSIST. PROF.
NORTH DAKOTA STATE UNIVERSITY

sioned as a process of personal experiments
guided carefully by the instructor. This is done
through metaphor creation, site experience
and interpretation, and discussions of spatial
understanding and organization of the particu-
lar project, realized through the making of arti-
facts that may reveal insight into the problem
itself.

Understanding through
Knowledge-Building

‘The whole art of teaching is only the art of awak-
ening the natural curiosity of young minds for the
purpose

of satisfying it after words.'

Anatole France
What knowledge do students entering a design
program need to know, and how do we cre-
ate long term value so that this knowledge
gained is purposeful, satisfying and remains for
the ‘after words'? While we all might conceive
of different starting points to emphasize, there
is most likely consensus that teaching begin-
ning design students includes assisting them
in developing an understanding of the knowl-
edge-building, creation process.

Interpretation and translation of a Japanese
Tea Ceremony by students enrolled in begin-
ning architecture at the North Dakota State
University (ND/MN border) has been a suc-
cessful means of introducing the act of mak-
ing in our design studio. The majority of these
students, primarily of Euro-American ethnicity,
are not familiar with the concept of the Japa-
nese Tea Ceremony. They begin their path on a
relatively level landscape, with no strong pre-
conceived notions regarding what they believe
architecture for this type of project to be.

Reading as Knowledge-Building

To establish an understanding of the ritual
and history of Teaism, the Tea House Project
begins with reading The Book of Tea, by Kakuzo




Okakura, and Wabi-Sabi for Artists, Designers,
Poets & Philosophers by Leonard Koren. These
readings introduce the students to concepts
that are not recognizable, yet provide a rich
canvas from which to draw.

The notion of '‘wabi-sabi' is itself one that
most students are not comfortable with, yet it
is critical to understanding the nature of the
Japanese Tea Ceremony. Koren defines wabi-
sabi as ‘a beauty of things imperfect, imperma-
nent, and incomplete.' ' This notion alone goes
against what most of our beginning design stu-
dents thought architecture to be, yet the Tea
House project becomes a way to open their
world view: '[Teaism]...is essentially a worship
of the Imperfect, as it is a tender attempt to
accomplish something possible in this impossible
thing we know as life.' 2

Supplemental readings, such as Analysing
Architecture by Simon Unwin, and Architecture
Form, Space and Order by Francis Ching assist
students in integrating the poetic notions of
the Tea Ceremony into meaningful expressions
of architecture and design.

Site Visits as Knowledge-Building

While reading Okakura's Book of Tea, students
are simultaneously making visits to the site for
the Tea House problem — a park or park-like
setting chosen by us. They are asked to spend
time alone there (without the interruptions of
cellphones, I-Pods, or other people), to take
in the surroundings and record their feelings
through sketching, writing and documenting
qualitative and quantitative impressions. This
piece serves multiple purposes: The site vis-
its assist the students in their understanding of
knowing the site through direct experience.
The Site Mapping exercise asks students to
become familiar with the 'Four Layers of Land-
scape’, as introduced by Margaret Colquhoun,
PhD, a Goethean Biologist:
The Four Layers of Landscape
The solid objects, the physical facts, the bedrock of
the place.

1 Koren, Leonard. Wabi-Sabi for Artists, Designers,
Poets and Philosophers. Berkeley, Stone Bridge Press,
1994. 7

2 Okakura, Kakuzo. The Book of Tea. New York,
Dover Publications, 1964. 1
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That which is constantly changing, flowing and

growing.

That which lends character to a place, gives it

uniqueness, atmosphere and appeal.

And that which is the essence or inner reality.

Discussing their site impressions in studio, as
interpreted through the lens of the 'Four Layers
of Landscape' assists the students in solidifying
their knowledge and feelings about the site.

The Path to lllumination

The Site Mapping exercise and visits also serve
another intention for the students. Immer-
sion with the site, and riddance of the extrane-
ous begins to parallel the concept of the Roji
related to the Japanese Tea Ceremony:
The roji, the garden path which leads from the
machai to the tearoom, signified the first stage of
meditation, - the passage into self-illumination.
The roji was intended to break connection with
the outside world, and to produce a fresh sensa-
tion conducive to the full enjoyment of aestheti-
cism in the tearoom itself.3
Our feeling is that for students to even begin
to know both site and intention for this project,
they must gain it through mental and physical
separation of their everyday lives to be open to
the subtleties the site experience has to offer.

Understanding through Intention:
Sumi and Haiku

Knowledge gained from readings, site vis-
its, and recording of impressions is translated
into Intention through the making of poetry
and painting. To be clear — we realize that for
beginning Midwestern architecture students
to accurately translate what they've read and
experienced into a pure understanding of the
tea ceremony is, at best, only an attempt. Even
the Okakura admits similar:
Translation is always a treason, and as a Ming
author observes, can at its best be only the
reverse side of a brocade, - all the threads are
there, but not the subtlety of colour on design.*
We begin with the students practicing the vari-
ous traditional Japanese art forms of Haiku and
Sumi painting. This work focuses the begin-

3 Okakura, Kakuzo. The Book of Tea. New York,
Dover Publications, 1964. 34
4 Okakura, Kakuzo. The Book of Tea. New York,
Dover Publications, 1964. 19



ning designers to think in terms of essence — at
once a summarization and an abstraction of
knowledge translated into intention. These tra-
ditional forms of art are meant to reveal the
interrelationship between man and nature,
through subtle yet bold conveyance of word
and picture in abstract representations.
The followers of Zen aimed at direct communion
with the inner nature of things, regarding their
outward accessories only as impediments to a
clear perception of the Truth. It was [the] love of
the Abstract that lead the Zen to prefer black and
white sketches to the elaborately coloured paint-
ings of the classic Buddhist School.®
These pieces are presented to the class in a
group setting, to assist them in gauging their
own skill at making, and to set the tone for the
remainder of the project.

Understanding through Creation

The primary emphasis in the studio environ-
ment is to assist students in understanding
that design stems from a creative and thought-
ful integration of intention, space, form, and
place, all inspired by some human purpose.
There is great opportunity for students to rec-
ognize that the act of creating architecture is
not just reiteration of what already exists, but
rather their personal reinterpretation. It is this
moment that we focus on the development
of the creative self in parallel with the project
itself — a process of making.

The Teacup

After the Sumi paintings have been hung on
the walls of the studio, and the Haikus have
been read, the students are asked to create
and make a Teacup. The embodiment of the
essence of their design is to be held in this cup
for tea, which introduces the notion of human
purpose, experience and scale. The Teacup
serves as a metaphor, the generative concept
that translates into the design of forms, spaces
and ordering of Tea House and Garden.

The Tea House and Gardens

Transformation of Intention occurs through-
out the entire process, but is fully realized in
the designing of a teahouse and gardens itself.
Understanding of space, form, site, move-

5 Okakura, Kakuzo. The Book of Tea. New York,
Dover Publications, 1964. 28
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ment and human intention all come together
in sketches, architectural drawings, and mod-
els. These elements demonstrate the student's
accumulated experiences of making into some-
thing real and perceived - a final project that
embodies the interpretation of the tea cere-
mony, the selected site into a Tea House and
Garden project.

Just as Okakura tells us ‘There is no single
recipe for making the perfect tea..." ¢, individ-
ual interpretation through the process of cre-
ating — of making — is the fluid medium where
each student can see the interrelationships of
knowledge, intention and creation uniquely
expressed in his/her own design. What has
been gained through knowledge-building and
understanding intention is translated into the
creation and the making of an artifact. This
creative act instills knowledge and intention
through that process of making. The Book of
Tea allows us another correlation between the
acts of making of architecture and the making
of tea: 'It was the completing, not the comple-
tion, which was really vital." 7

‘It has been said that art is a tryst,

for in the joy of it maker and beholder meet.’
Kojiro Tomita

Understanding through Critique

‘I have never in my life learned anything from any

man who agreed with me.’

Dudley Field Malone
During the entire process of the Japanese Tea
House project, critique is a regular and con-
tinual method of assisting the students in their
knowledge-building skills, with instructors and
peers discussing design intentions, and provid-
ing both feedback and questions related to the
poetry, writings, models, and drawings that are
being made along the way.

Feedback is generally focused on how well
the student is integrating poetic and abstract
thought with a made representation of those
ideas. These discussions, many times held in
small groups, allow the students to under-
stand that through critique they become more
insightful designers, and their work naturally
improves. The students seem to need to know

6 Okakura, Kakuzo. The Book of Tea. New York,
Dover Publications, 1964. 10

7 Okakura, Kakuzo. The Book of Tea. New York, Dover
Publications, 1964. 15
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that they are doing well on a particular aspect
of the process as motivation to continue.

The final act of 'making' is when students are
asked to show resolution through final draw-
ings and models. Knowledge is gained and
intention developed through the designing of
the presentation pieces themselves. Critiques
of the student work by outside reviewers pro-
vide the students the critical feedback as to the
intention/creation/making of the project itself;
providing for more knowledge-building to be
gained from the process.

The final critiques occur in multiple forms
after the formal reviews. Each student meets
privately with the instructor to discuss the
project, which allows for a more candid dis-
cussion of the student's performance, process,
self-evaluation, and craft of the made artifacts.

Projects are then displayed in a gallery or
other public space within the department. This
generates much discussion among students,
allowing for both designer and viewer to learn
from that which has been made.

From these various forms of review and cri-
tique, students are able to make physical and
mental notes, moving forward to subsequent
projects with greater understanding.

Conclusion

As with any project, we as instructors learn
more from the making (and re-making) of the
Tea House project every year. Having never
traveled to Japan to participate in the Tea Cer-
emony ritual, we too have limitations to our
understanding of it. Visits to Japanese gardens,
conversations with Tea Garden designers, and a
continual interest in personally understanding
the concepts of wabi-sabi and Zen philosophy
into our personal lives has given us the con-
tinual interest in this project for our beginning
architecture students. We believe that the stu-
dents do gain knowledge through the making
of the things mentioned in this paper, which
contributes to their own creation process.
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MAKING PEDAGOGY
Making Pedagogy

Every school of architecture must find a bal-
ance between myriad pedagogical models.
The roots of these models are familiar to most
involved with academia and center around the
degree to which Architecture must be taught
in a University setting. Whether Architecture
can best be taught in the field on job sites, or
in the office of practicing Architects, or in the
studio is open to debate. In a school where all
these options are available to students: design
build studios, study abroad studios, or intern-
ships in offices for academic credit, it is neces-
sary to consolidate blocks of academic units in
order to facilitate optimum academic impact.

In coordinating this strategy of consolidation
we had to ask ourselves the following ques-
tions. What should students know in order to
foster future success in the program and pro-
fession? In which sequence should students
learn the material of the support classes? How
do we establish reciprocal learning environ-
ments with Structures, Environmental Controls,
Materials and Methods, Architecture History,
and Design Studio? How does Studio recognize
what the students are learning in these asso-
ciated classes? How can we remake a studio
culture in the first year of design school that
until this time not been concerned with these
issues?

This paper describes the results of two years
of effort by a school faculty to coordinate
and pace student learning through a five-year
undergraduate program. The results of this
effort are now emerging. There are two tactics
employed: consolidation and integration. The
first is to consolidate studio-based learning in
two years of the curriculum and to consolidate
two years of service learning and study abroad.
The second is the integration of and coordina-
tion of course content among studio and asso-
ciated classes. The paper will focus on the inte-
gration of course content during the second
year of curriculum, as the faculty attempted to
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create a block of eight required classes with
overlapping objectives and goals. We will con-
clude with observations from the second year
faculty on these current efforts to establish a
beginning foundation of intellectual and tech-
nical skills.

Prior Curriculum Model

Auburn University's School of Architecture
located in Auburn, Alabama is a NAAB accred-
ited five year Bachelor of Architecture first pro-
fessional degree Program. Like many schools
of architecture, the faculty established a cur-
riculum model that has been flexible enough to
allow for a variety of educational experiences,
but prescriptive enough that we continually
met the requirements for accreditation. Stu-
dents enrolled in the school (SoA) were pre-
sented with a curriculum model that affords
a diverse set of programs including design-
build, international studies, urban studies, dual
degree options (interior architecture) and Mas-
ters degree programs in Landscape Architec-
ture and Community planning. This menu of
options had provided students with multiple
paths through the school. For some students
their primary memory of the school was at
the Rural Studio, for others it was the semes-
ter they spent living in Rome, for others it was
an experience entirely framed by the Auburn
campus.

As a faculty we realized that these differ-
ent experiences were essential to the character
of the school and should not be discouraged.
However, we also realized that in supporting all
of these ambitions it was necessary to inten-
sify the experience of students while they were
on campus. Additionally, the specific flexibil-
ity of this curricular model also compromised
the ability to effectively coordinate associated
(support) courses into the design studio. As stu-
dents were able to chart paths that made the
prescribed sequence of classes fall out of sync,




opportunities for year level coordination were
limited. History and theory courses, seminars,
and construction technology courses were not
co-requisite with a specific year level sequence.
This situation presented numerous problems in
terms of coordination of course content among
the design studio and associated courses. This
situation presented both a pedagogical prob-
lem and an administrative problem.

As recently as three years ago the following
curriculum structure was in place at Auburn.

It was the result of individual faculty initiative
developing undeniably important moments

in the education of our students. Students
entered into the professional program one of
two ways, through the traditional First Year
Program or through an intense 10 week sum-
mer studio. 60-70% of students come through
the summer program. It has been very com-
petitive as less than 50% of the students who
begin the summer studio are accepted into the
professional program. One could argue that
their design education began during the sum-
mer, however to paraphrase one summer stu-
dent: "I learned that if | wanted to survive |
needed to glue together weird shapes of card-
board". Despite the fact that the work of the
first year program is important, we decided as
a faculty that we had to start from scratch.

In the fall and spring of sophomore year, stu-
dents had the option of attending the Rural
Studio. The merits of this community based
design-build studio are well documented,
and continue to be a strength of the program.
However the question of when participation
in the Rural Studio was most beneficial for the
students (and the studio) had not been asked
in some time. At the inception of the Rural
Studio the late Samuel Mockbee had requested
that third year students participate in the pro-
gram. The reasoning behind this request cen-
tered on the experience and fundamental
design skills students had developed by their
third year of education, but because of other
constraints students began attending imme-
diately after their acceptance into the profes-
sional program.

Students in the spring of their fourth year
had the option to participate in an interna-
tional studies program (Rome or Istanbul)
prior to selecting the course of study for their
fifth year (Auburn, Rural Studio, or Urban Stu-
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dio). The consequence of this model is that
while between half and two-thirds of all stu-
dents participate in international study, Rural
Studio, and Urban Studio, the prior curricu-
lum made building upon these experiences in
any meaningful way in subsequent studios dif-
ficult. Students charted their own course of
study, which may have involved Rural Studio,
International Studies, Urban Studio, and a dual
degree path in Architecture and Interior Archi-
tecture (ARIA). In other words, we would see
the students on campus for 4 semesters in an
8 semester program. The moments they were
on campus there was no guarantee that they
were operating with the same knowledge base
as their peers.

Current Curriculum Model

Rearranging a set of classes is a relatively easy
task; doing so with a pedagogical goal in mind
is more difficult. Samuel Mockbee described
the idea of the citizen architect. It helps us
establish three aspirations for our program:
to operate ethically in the world, to realize
that looking at the local and specific turns our
attention immediately to the nature of global
practice, and that architects can provide us
with exceptional spaces, buildings and cities.
These goals have far reaching consequences. To
operate ethically talks to issues of sustainabil-
ity and social justice, of participating in soci-
ety. To look at the specific nature of locality
involves an understanding of context, which
is more than just orientation and topography,
it is social, cultural and historical, and it posi-
tions us globally. Finally, we cannot forget the
fantastic, the joy of being amazed, and the joy
found in the beautiful which continues to be
an important cultural aspirations for our pro-
fession. This idea of the citizen architect helped
us establish goals:
1 Every student should have an inter-
national study experience
2 Every student should have a ser-
vice-learning experience
3 Every student should have an intense
design studio experience.

As faculty members who have collectively
taught in the prior curriculum model at all year
levels we were positioned to make some spe-
cific observations regarding the integration and
consolidation of companion classes and archi-



tectural studio. These goals may not be appro-
priate for every school of architecture, they are
specific to our circumstance. The good news

is that we were able to achieve complete sup-
port from the faculty. The reconfigured cur-
riculum model will be discussed as it relates to
the challenges of the second year. The faculty
has sought to teach these ‘support’ or auxiliary
courses in a manner that provides students the
ability to leverage this content in their design
studio proposals and to tether the course con-
tent such that a reciprocal learning environ-
ment is created among studio and support
classes.

The model for our curriculum that was
adopted and put in effect last fall (2009) is
organized such that every year has the poten-
tial to be framed as a complete year of study.
As said before, the primary strategies for
achieving this new studio and support class
synthesis was oscillating between consolidation
and coordination. Instead of spreading travel
opportunities over all the year levels, now the
rural studio opportunity has been moved from
second year to third year, and the travel oppor-
tunities have moved from fourth year to third
year. Now, second year becomes a year-long
comprehensive studio foundation; focused in
the studio, looking down at the drawing board,
making prototypes, and learning new skills and
tool sets.

We will return to the specific block of eight
classes now making up this first year of the
professional education and how we capital-
ized on integration. Third year becomes an
opportunity to observe firsthand what they
have studied in second year and are afforded
many options for off campus study. Students
may study at the Rural Studio; abroad in Rome,
Florence, Istanbul, or Quito; or are encour-
aged to chart their own National or Interna-
tional study program. Fourth year is conceived
as a complete year of study centered on the
practice of architecture in urban environments.
This translates into an academic year with an
emphasis on studio learning, which will build
upon and utilize the students travel experi-
ences in studio projects focused on urban envi-
ronments. Fifth year again opens to a suite of
curricular alternatives; one may either enroll in
the Urban Studio, the Rural Studio, or return to
Auburn for directed thesis studio. These curric-
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ular alternatives are a strength of the program,
and it is imperative to maintain a range of
learning environments, while providing a solid
foundation from which to chart a plan of study.
The experiences of the faculty teaching at the
Rural Studio and Rome also demonstrated that
having all the students together, taking the
same classes provided a very intensive learning
environment. This success provided compelling
evidence that a coordinated studio experience
would not be limiting or too narrowly focused.

2nd Year Curriculum Model

In the new curriculum model, the second year
is be considered a complete year of study that
prepares students for both continuation and
success in subsequent year levels. The Second
Year Program is comprised of one cohort of fac-
ulty responsible for teaching the students all
their classes. The curriculum affords great tem-
poral flexibility turning lectures or studio into
lectures or labs as required. The courses that
comprise the second year include studio, his-
tory 1 & 2, materials and methods 1, environ-
mental controls 1 & 2, and structures 1. In a
manner the studio becomes the lab for test-
ing ideas that the full second year faculty set
out and introduce in studio and companion
courses. The second year sequence is focused
upon the fundamental skills required during
the design of a building.

An important skill for each student to
develop, during this pivotal second year, is the
ability to distinguish between foreground and
background issues. Each project type assigned
has a clear foreground problem that students
will be expected to solve, however that does
not eliminate the need to deal with a variety
of background issues as well. While each prob-
lem deals with spatial sequence, geometry, for-
mal/sectional problems, conceptualization and
composition, other ideas may be pushed into
the background (technical, programmatic, bud-
getary). The four problems of second year will
be: Facade: A problem that deals with the
design of a building facade foregrounds issues
of context, composition, and human-scaled
occupation. This project deals with background
issues that look at construction, character,
materials, pattern, systems, section and code.
Plan: A problem that prioritizes plan making
foregrounds issues of geometry, sequence and
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spatial definition. It deals with background
issues such as structure, proportion, the use of
poche, the framing of views, the distribution of
program and rooms, and the definition of exte-
rior rooms that mediate between inside and
outside. Section: A problem that deals with a
building's section foregrounds issues of con-
structability, depth and thickness of materials,
and spatial thinking. It also tackles background
issues such as landscape and ground plane
development, interiority, and lighting. Struc-
ture: A problem that deals with the relation-
ship between spatial development and struc-
ture foregrounds issues of ceiling plane design
and ground plane design as well as structure.

It deals with background issues that explore
how a system can be modified according to
human occupation, local context, and building
performance.

There have been several important conse-
quences to this distillation of the second year
objectives. By stating that one of the four sec-
ond year projects must deal with the design of
a facade, it does not limit the second year fac-
ulty to a specific program type or site. There is
still an opportunity for the faculty to address
alternative conceptual foundations for the
project and to tailor the various interactions
between studio and other classes. It does not
rely on individuals or personality, it is flex-
ible ideologically, and can be adapted to the
strengths of the faculty assigned to teaching
this year level. It also provides a basis for fac-
ulty in upper year levels to gauge their expec-
tations of student experience and student's
skill level. With this simple designation of proj-
ect focus (facade, plan, section and structure)
we believe we have established a mechanism
for securing faculty involvement and compe-
tent student work.

One Example

It is necessary to provide one example of this
integration of studio and technological classes
in our new curriculum model (see figs 1-4).

As an example we will use the Section prob-
lem. In the fall semester of 2009 every student
was registered for four classes; Studio, His-
tory 1, Materials and Methods1 and Environ-
mental Controls 1. 1 simply designates the first
in a series of similar classes. Of the four fac-
ulty members teaching Studio, one was also
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teaching Materials and Methods, another was
teaching Environmental Controls. In every Sec-
ond year faculty meeting, the professor teach-
ing History was invited to participate in the
meetings. To fulfill this notion of a project that
dealt with section, we selected the project of
a modest house (2000 sf.) on a small property
(50" x 90" lot) with a steep slope. The site does
not exist in the real world. In Studio, the fac-
ulty was intrigued by the formal possibilities
inherent in the project, the slope, a change in
angle on the property, the compactness of the
site, and the difficulties in doing a house for a
project.

But it needed to be more than just a formal
problem. In Environmental Controls, the use
of this imaginary site allowed the professor to
focus on all of the ways one might analyze a
site scientifically. Students were given latitude
and longitude information, from which they
generated significant site analysis; sun path
diagrams, and prevailing wind diagrams uti-
lizing multiple simulation software. They also
covered many passive energy design strate-
gies and evaluated their effectiveness for this
potential project. In History, there were a series
of lectures delivered in studio by the History
professor that dealt with the canonical homes
of modern architecture, the change in empha-
sis from object to facade and back again. Due
to availability, students and faculty traveled to
Washington D.C. to visit the Solar Decathlon.
In Environmental Controls students analyzed
the various projects they visited at the Wash-
ington Mall, and in History students learned
of the development of baroque city planning
from Rome to Versailles to the MacMillan Plan
for Washington. In Materials and Methods stu-
dents provided drawings of their design project
with detailed lists of material specifications for
every element in one room.

The project students were developing in stu-
dio became the basis for final projects in two
of their other classes. In studio itself, students
created analytical drawings of famous 20th cen-
tury homes, they created inhabitable pieces
of furniture that were built around our build-
ing, we traveled to the Solar Decathlon, they
each designed a house on this very unusual
site. Through all of this work, the lessons of
the project were being reemphasized in history
with directed lectures delivered in the space



of studio, reemphasized in environmental con-
trols where the design strategies were being
modeled and tested under an additional set

of requirements for energy efficiency, and also
reemphasized in materials and methods where
the specific nature of the building was being
elaborated upon in the final project require-
ments. At the final review students had a great
deal of work, because they were using the
work of three classes to support their proposal.

Summary Conclusion

In an effort to maximize the student's ability
to take full advantage of the curricular oppor-
tunities afforded the students in their third
and fourth years of study the second year and
fourth year has been coordinated such that all
classes taken by the students have been inte-
grated. While the fourth year curriculum has
not been tested, the second year model is in
progress. In the second year curriculum lecture
and seminar classes have been coordinated and
when appropriate, integrated into the design
studio, providing the opportunity for studio
and auxilary courses to reinforce fundamen-
tal concepts to the design questions being
foregrounded.

As design faculty we are concerned with
the making of architecture - both the intellec-
tual skills required in making a building and
the craft skills required in making of architec-
tural proposals. Second year students are quick
to recognize that architectural projects are by
their very nature complex. Therefore projects
are structured to foreground and background
certain issues, this foregrounding and back-
grounding of issues provides opportunity to
create links between parallel courses that allow
the studio and support class to have a mutual
influence upon one another.
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THE MAKING OF THE OPUS:
TEACHING STRATEGIES + RUMI-
NATIONS ACROSS THE FIRST
YEAR DESIGN CURRICULUM
Making Pedagogy

Abstract

Without question, students entering college
today bring digital experience through social
networking, texting, and a “can do" attitude
toward technology (Howe & Strauss, 2000). As
teachers of these millenials, we must tap into
this accumulated reservoir of personal expe-
rience. As design faculty, we assert a greater
importance in linking to digital interfaces
because we recognize they help teach the les-
son that design is everywhere — even on Face-
book. In this constructed digital world, stu-
dents increasingly blur lines between public
and private in adding far-flung friends to dem-
onstrate their prowess as social networkers
(Junco & Mastrodicasa, 2007; Nielsen, 2009).
