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Too Much To Do in Too Little Time
and it's Getting Late:

The Dilemma of Computers in
Architectural Education

DENNIS FUKAI

Washington State University

THE DILEMMA

For students in schools of architecture, recent advances in
computer technology hold both the promise of greater con-
trol over the design process and greater relevance for their
rolein its production. For architectural educators, thereis
little doubt that these machines will have a profound impact
on these students' careers. However, integrating this tech-
nology into our curriculums poses a difficult dilemma.

On the one hand, we have emerging hardware and soft-
ware that no longer allow usto deny itsimportance. Three-
dimensional modeling, animation, and computer-ai ded de-
sign and drafting (CAD) point to rendering and presentation
capabilities that are far superior to hand drawn sketches —
evenif theglaringimages sometimeslack thesensitivity and
warmth of pen and ink. Room size projectionsand full-color
high-resolution output dazzle an audience with motion,
multiple views, walk-throughs, and flyovers. The power of
these presentations and their potential to display virtual
worldsof color, perspective, shade, and shadow overwhelms
the senses and pleases our clients. Aseducators, we cannot
deny that this technology is impressive.

On the other hand, while this technology promises so
much for the future of architecture, we also know that its
constantly escalating cost and the amount of time that even
the simplest computer illustration demands, placesunrealis-
tic constraints on the kind of courses and the quantity of
material we can provide. Even in the best financed architec-
tural schools, the constant drive to upgrade this technology
and locate it within our curriculums often saps the strength
of administration, faculty, and students. Developments in
computer technology drive a relentless pace set by the
complexity of our highly industrialized society. As educa-
tors, we also know that in a semester long course, a student
cannot master the technical skills required to manipulatethis
equipment at itsfull potential. In theend, their rudimentary
knowledge generalizes their designs because the learning
curve for the software leavestoo little time to focus on the
socia and cultural implications of their buildings. And
when we add the preparation time these programs require of

faculty, we see the pedagogical challenge facing schools of
architecture today.

The dilemmaisthereforeclear. On one hand thereisthe
technologyin al itsglory and on the other isthe reality of its
use in a curriculum already strained by a range of equally
important issues.

TWO REACTIONSTO THISDILEMMA

There are two extreme reactions to this dilemma. The first
isto ignorethetechnology and hopeit goesaway. Thisisthe
head-in-the-sand approach where we believe that if we just
stick to the old ways, the world will somehow come to its
senses(Wack 95). In thisapproach, someschools reach back
totheartsand crafts era, others look for anichein historical
preservation, ecology, or construction. Senior faculty avoid
the dilemma through early retirement and abandon the
attempt all together. Others, quite understandably, remainin
the background and count the years toward their own retire-
ment, confident the next generation of professorswill some-
how figure it out.

The second extremeisto resolve the problem by throwing
technology at it. Heretheideaisthat if we sprinkle enough
of these machinesliberally through the halls of an architec-
tural school, maybe their very presence will spark the
changes necessary for their own implementation. Thelogic
isthat if thechallengeisthetechnology, perhapsthetechnol-
ogy itself will find its own way. In this regard, some
institutionsboast thefact that every student in the school has
acomputer on their drawing board. They have Pentiums or
PowerMacs, equipped with the latest hardware —32 to 64
megabytes of RAM, hard-disks surpassing gigabytes, and
fast-reading, quad-speed CD-ROM players. The machines
areloaded withthe most recent upgrades of CAD, animation,
and other graphic software. There are computer labs with
workstations running complex CAD programs on high-
resolution monitors and files beamed via telecommunica-
tions technology and the Internet. There are rooms with
racks filled with scanners, videos, digital cameras, color
laser and ink-jet printers, and others filled with last years
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outdated 486s, Quadra 660s, external hard-drives, plotters,
and VGA monitors.

And what does such technology accomplish? Some
students find themselves developing skills that make them
valuable as computer artists and animators. They abandon
their architectural careers and take well paying positions
drawing "virtual architecture” as game illustrators. Others
spend long hours developing web-pages and look for rela-
tionships with distant students surfing across the Internet.
Discussing not architecture, but the technology itself. They
play with the images of buildings without finding meaning-
ful skills that provide them employment once they have
graduated and post these drawings to web-pagesthat fasci-
nate their sense of creativity. Not seeing that it is the
technology that enamors their senses and not the human
spaces they too often fail to define. The serious students
change their mgjors and study programming, hardware or
software design, robotics, and smart-systems that advance
thescience of computersinarchitectureand feedthevery fire
that inflames the dilemma we al face. And for many
students, there isan outright rejection, almost arevulsionat
the sterility and loneliness of the computer screen and its
endless frustrations. Even with its dithered colors, quick-
time movies, and texture-maps, these students seek an
aesthetic and sensual world that seems pushed to the margins
of architectural education. A world that is a rédic of the
traditions we once shared as a design profession.

WHAT CAN WE DO?

Inthe midst of thistechnological response, weteachersstand
in awe at what can and cannot be done with these machines
that have found their way into our studios. No oneis quite
convinced that a paint-rendered image of some elaborately
configured, patched and extruded CAD model ismorevalid
as architecture because of its complex forms and brilliant
colors — yet the promise of the technology is haunting. In
theend, we havearchitecture that dazzlesby the pixelization
of its presentation, but some wonder about the vaidity of its
form, its humanity and social meaning. What the machines
can doissointriguing that what the buildingsthey represent
cannot dofadesslowly withtheimagesthat emergefromour
four-color laser printers.

Sadly, neither of these extremes does much to serve the
industry for whichwe prepareour students. Inthefirst, if we
ignore the technology, we miss the fact that every architect
should be able to use this equipment. If only, because the
other professionsin the design and construction industry are
developing their own proficiencies with these devices. To
maintain some relevance in our profession, each student
must be prepared to embrace the computer if they expect to
remain competitive in their practices.

Inthesecond extreme, school s providecomputer technol-
ogy without guidance and sacrifice many pedagogica in-
sightsinthe process. Simpleaccessisinsufficient. It extends
the vocabulary of computer literacy without providing the

definitions required for its application to architecture in a

‘meaningful way. Herewetrainequipment operatorswithout

giving them a clear direction in which to go. When they
graduate, they find few architectural offices looking for
autodidactic virtual animators and fewer willing to pay for
theirfeebleCAD draftingskills— evenwhenthecompany's
hardwareand software are compatible with the onesused in
a student's education. In the end, our graduates often find
they have few employment options from which to choose.
After yearsof paying tuition, they do not qualify to enter the
design profession and hold quickly outdated computer skiils
with little understanding of the architectural processes to

which they apply.

ISTHERE ANOTHERWAY?

Thedilemmathereforeremains. How doweincorporate this
demandingtechnology into an aready crowded curriculum?
When we give up the time these tools require, we sacrifice
the depth of social and technical knowledge that we know is
important for our studentsto understand. And if we devote
the scarce resources we have to provide thistechnology, we
commit to a never ending loop of upgrades, new courses,
more powerful hardware, and even greater demands on
faculty schedules.

Is there another way? This paper suggests that the
solution to this dilemma may be as simple as taking the
computer out of our studios. This would allow design
teachers the time they need to concentrate on lessons that
build an intuitive sense of the social implications of archi-
tecture.

What then, you might ask, would happen to the need for
integrating computers in architecture? Would we not be
takingthehead-in-the-sandapproach discussed above? Quite
thecontrary, thenotionofremoving computersfromadesign
studio simply suggestsrethinking their placein architectural
education. We must begin this rethinking by asking our-
selves: Did the computer create arevolution in design or a
revolution in its practice?

AN INFORMATION REVOLUTION

In a September 1995 discussion with our school advisory
board, clearly the greatest challenge for contemporary archi-
tects is to manage the complexity of their practices. They
have less time, face greater demands, and process more
information than sometimes seems possible. To meet this
challenge, they use the computer to communicate and con-
trol the design process. It isatool to write letters, memos,
and specifications. They enter numbers onto spreadsheets
and make schedules, graphs, and charts for presentations.
They use computers to regularly transfer diagrams, photos,
and files to proposals and marketing materials and mix this
information into multimediacorrespondence from project to
project. When it ispractical, they use CAD programs, but a
simple desktop computer estimates when this technology is
appropriate. Virtual computer models are as expensive as
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equally detailed physica models and architects provide
eithertoclientswillingto pay for themasextraservices. And
again, a basic computer defines these servicesand justifies
the additional expense to the client.

Practicing architects spend lesstimewith their drawings
and much more in meetings and on tel ephones coordinating
their production. The computer revolution for working
architects has not changed the power of good design. What
has changed is the quantity of information that must be
processed as aresult. It is now lessthe representation of an
idea and much more the communication of its production.
What the profession facesisan overload of client, consultant,
and product information that shifts the focusof architectural
practice. This shift must also influencetheway it istaught.

Understanding this revolution calls on educators to re-
think the application of computersin our classrooms. We
must teach students to use these machines to manage and
communicate. When we remove our focus from computer
graphics and replace it with an emphasis on computer
mediated communication (Santoro 95), we look to control
the data that flows in the interaction of practice. Thisidea
uses these machines to manage the entire production of
architecture and not just to illustrate its design. When
students learnto control a project's productionwithinforma-
tion, they will have more time to explore design in their
studios, study the details of its construction, and focuson all
the ways it might be expressed.

This suggests that students should use computers in the
classroom much as they will use them in actual practice.
Their coursework must include spreadsheets, word-process-
ing, desk-top publishing, charts, schedul es, diagrams, graphs,
and databases. Theseapplicationsfit easily into classeslike
materials, professional practice, mechanical and environ-
mental systems, structures, acoustics, and construction tech-
nology. They are common software applications run on
simple operating systems that do not require agreat deal of
memory or timeto learn. The upgradesare inexpensive and
once students understand the principles, they can quickly
trand ate their skillsto other software or hardwareplatforms.
Unlike three-minutecolor flybysproduced on graphic work-
stations, programs like these require smaller and more
conventional computers. Most important of all, these basic
applications empower students in the same ways they em-
power professional designers. They improvecritical thought,
manage information, and help them express their ideas.

For example, inan advanced materials class taught in the
Fall of 1995, students used a single software program to mix
words, drawings, spreadsheets, and charts (Apple 93). The
objective of the class was for students to understand how
buildings worked as asystem and how architects communi-
cate their construction. To meet this objective, the class
reviewed four semestersof construction methodsand details
and the organization of afull set of construction documents.
Students learned how to use "mockups” and how they
communicate design. Computer information systems and
computer mediated communications were introduced with

the regular course material. Handouts and project assign-
mentsweredelivered electronically and students talked with
their team membersviaE-mail. Using clearly defined roles
and positiveinterdependence (Johnson 1994), students syn-
thesized their knowledge and achieved consensus with the
computer managing their assignments and communications
(Szabo 95). Asafinal project, each student wrote a multi-
mediamarketing proposal for aset of specified architectural
services. Thisincluded diagrams of their buildings, smple
structural layouts, sections, and a sheet by sheet breakdown
of their architectural fees. To put this document together,
students worked in teams to compose their diagrams and
spreadsheets and refine their computer skills. They ex-
changed thisdataasattachmentsto E-mail and cut and pasted
the information into their individual proposals. The final
documentswere laser printed and submitted as hard-copy,
but students could have delivered them on disk or as an
electronically merged team document.

Studentscould have al so mixed the datainto astandalone
programto let clientsinteract with the proposal independent
of their presentation. Thisincludes memos and |etters that
can containvideo and sound. It could also include multime-
dia presentations in a conference room or downloadable
information from the Internet. The list goes on and on.
Clearly, the potential of the combination of these applica-
tionsshow great promise to control and communicate infor-
mationin thedesign process. In many waysthis potential far
exceeds the most heavily marketed CAD and modeling
programs.

AN INFORMATION SYSTEM FOR LESSTHAN $100

What might an informationsystem look like that uses these
applications? Consider a collection of software similar to
thosediscussedin theexampleabove. These applicationscan
communi cateand managetheproductionof abuildingthrough
variablecombinationsof their data. Sort parametersbuiltinto
aninformationsystem|linksthisdataaccording to user defined
requirements. Such asystemcan residein aprogramthat cost
less than $100 (Apple 1995). It can transfer "living" data
through ahypergraphicindex. Thisisliving databecausethe
system is on-line to a network of other computers allowing
continual updatesduringthedesign and construction process.
This interface is hypergraphic because mouse clicks on its
diagrams help the user access its information.

The hypergraphic index leads to a hierarchy of relational
information about the general form of a building, itsinterior
spaces, structural and mechanical systems, and construction
details. In thisway, information defines the design instead
of anillustration. With information, adesigner can examine
the buildingasatotal or partial assembly, break it down into
any combination of materials, and construct or de-construct
it piece by piece. Thisexamination views variable combi-
nations of data made visible because fields in the database
relate them to each other. These fields distinguish the
material, manufacturer, construction sequence, value, and
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other related information. Both the dataand itshypergraphic
representation are therefore available for selection and ma
nipulation according to user defined criteria.

The designer uses this information system to evaluate
aternatives and the effect of those alternativeson adesign's
production. The system allows ongoing what-if animations
of various combinations of products and materialsthat are
being considered for a design. The direct association of
information means the designer can analyze and simulate
different takeoff quantities, life-cycle, budget, and construc-
tion schedules. He or she can also mix thiswith up-to-the-
minute data on style, color, texture, shade, shadow, or
specifications for aternate materials. The depth of this
information goes beyond catalog copies of manufacturers
specifications. Instead of quickly outdated printed litera
ture, one finds relevant information on product availability,
shipping and delivery dates, quality control evaluations, and
video imagesof the manufacturing process. Thisalso means
the use of amaterial or product can be evaluated according
toany number of parameters. Thisincludesthesourceof raw
materials, environmental impacts from their use, and unex-
pected variables that may occur in their production.

INFORMATION SYSTEMSRESOLVE
THE DILEMMA

This information system can control and communicate the
production of architecture. The potential of such asystemis
important becauseit could put the architect into the position
of the principal systems operator. This channels the ex-
change of technical data as a function of design. How the
designer deals with this information, how he or she sorts it
and movesitintheproduction of abuilding,isvery important
to architectural educators.

Most important, the information system in this example
runs on a basic desktop computer. It uses readily available
software and is accessibl e through a simpl e user constructed
hypergraphicinterface. In addition, becausethe technology
is transparent, instructors can introduce the computer with-
out interrupting course objectives or the school's curricu-
lum. They simply deliver their assignments electronically
and encourage students to turn in their project using the
appropriate software.

If every technical class presentsitslessonsso that they fit
acommon electronic format, it gives the studentsthe oppor-
tunity to create a single information system. This system
would gather the technical knowledge students receive in
their architectural education. They would therefore learn
these subjects while they learn to manage and archive the
information they cover. This archive is the core of an
information system. It informsthe student's studio projects
and is available for reference throughout their professional
careers. The students access this information through an
interfacethat suitstheir own sense of order. Theseinterfaces
can be graphical, menu-driven, list-based, or almost any-
thing el seimaginable(Fluckiger 95). Intheir smplest form,

class notes would be available for keyword searches in a
basic database. Inamorecomplex form, thetext mixeswith
graphics, or charts and other information provided by other
team members. This would include spreadsheet, word
processing, and graphic filesfrom classassignments. Asthe
informationsystem evolves, it linksmultimediafilessuch as
video, sound, photos, CAD documents, or virtua anima-
tions. For a studio project, the student might sort and
reconfigure the data to control a design's development and
communicate the results. Students could link or download
information from web-sitesor other | nternet sourcesand use
them to inform their projects.

What thismeansisthat the use of computers in architec-
tural education parallels its use in professiona practice.
Students learn how to use the computer in their coursework
and it reinforces the quality of their regular assignments.
Therefore, they gain proficiency in its operations and learn
how to manage the information that they acquire. Astheir
abilities increase, they use the computer to provide data to
backup their ideas, analyze different shapes, and diagram or
formally present the resuilt.

Importantisthat thisisdonewithinexpensive and readily
available computer applications that are found not only in
professional practice, but in our own administrative offices.
Critical isthat integration of the computer into architectural
schoolsin thisway supports the teaching objectives that are
dready part of the existing curriculum. In other words,
useful everyday computer technology is placed into the
curriculum to strengthen a student's ability to support their
design products. This teaches students to use the computer
and its software productively and results in immediate and
long-term benefitsto their architectural careers. By thetime
they graduate, the foundations of a lifelong information
system are complete. The accumulated data — abstracts,
graphics, computations, and reports— can then be uploaded
to compact disks and available for future projects. Itisalso
the core of an interactive electronic resume. Information
systemssimilar to the ones our students could possess would
intrigue practicing architects because it is technology that
parallels their competitive interests. They would see in an
electronic portfolio not only the images of designs, but the
interaction of software programsasacollection of computer
mediated communications. Thiswouldshow thedepth ofthe
student's technical knowledge and their ability to use the
computer in actual practice. Thisisimportant and immedi-
ately applicable to the operation of a design firm.

CONCLUSION

Thedifficulty of meeting the challenges posed by these new
technologies lays at the threshold of the architectural insti-
tutions responsible for the curriculums that trains our indus-
try. Theseinstitutions must learn the strategies necessary for
future generationsof architectstofind their placeinarapidly
changing professional environment. Practicing architects
no longer need graduates who can work asdraftspersonsand
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develop slowly under the wing of senior staff. In this
computerized society, the quick hand and eye of an illustra-
tor isno longer sufficient. The client expects far more than
pretty pictures, even if they are computer generated. The
industry calls on today's graduates to be al things, in any
situation, at any time. They must understand finance,
community issues, contractors, project managers, and an
increasing variety of consultants. Each person on thedesign
and construction team has specialized applications, custom-
ized spreadsheets, and prototypical files. The speed and
efficiency of their technology make it difficult for them to
wait for the subtle social and cultural meanings that archi-
tects once had the leisure to provide. We must teach our
students to manage and control an overwhelming flow of
information so that they can find the time for good design.

Thedilemma weface aseducators therefore threatens our
entire profession. Can we maintain the pace of technical
development when the cost means we must sacrifice the
objectivesthat havetraditionally defined our very identity as
design professionals? How do we make the fundamental
changes necessary to integrate computers into our schools
and avoid the loss of these traditions? And how do we help
our graduates be relevant in a future we can only begin to
imagine?

Once we take our focus away from expensive computer
graphic technology, we can see the obviousness of integrat-
ing computersin our curriculumsunder asingle information
system. When we |oose this myopic focus, we find that the

computer has the power to organize the knowledge that is
fundamentad to the technology of our industry. Thisknowl-
edgeisinformation that can be the foundation of the success
of our designs. If weturn away from the graphic glamor, we
and our students are free to explore the implications of their
ideas, unencumbered by thetimeand money required to keep
pace with a relentless technical marketing mechanism.
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