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LEGACY + ASPIRATIONS

Normal Disciplinarity:
Action at a Distance

FRANCES BRONET and JOHN SCHUMACHER
Rensselaer Polytechnic Institute

How should we teach design? Wecan think of it as Herbert Simon
did: ""Everyone designs who devises courses of action aimed at
changing existing conditionsinto preferred ones."" On thisview of
design, itishard toavoid doingit. Wecan also think of design more
narrowly as what engineers or architects do. This may lead us to
think in terms of disciplinary-specific design pedagogy. Yet on
Simon's view of design we might still hope for something in
common across disciplines.

We explore whether or not what iscommon between disciplines
and design pedagogies is more significant than the current differ-
ences between them. We will propose that we mix and match
disciplines, if not somehow get beyond them altogether. We start
with the very ideaof adiscipline, and tease out several related ideas
about disciplines and the problems of getting between or beyond
them. We are then in a position to develop a deeper account of
normal disciplinarity, todiagnose what typically keeps us separated
into disciplines, and how thisseparation underminesthe potential of
design and design pedagogy. Finaly, ininvestigating the limits of
ready-made realms, we see the possibility for space-in-the-making
as an alternative to the priority of eye over body.

According tothe OED, "discipline” hasitsrootsin the Latin for
"instruction of disciples," and " disciple" hasitsrootsinthe Latin for
"learner or pupil." Thekey to understanding thecurrent stateof our
disciplines, however, is thisentry about "discipline” asa verb: "To
subject todiscipling; inearlier use, toinstruct, educate, train; in later
use, moreespecially, to train to habits of order and subordination; to
bring under control." Under "discipline” as a noun, the first two
entries concern its sense in the earlier way, and the last five, with
increasing stress on control, concern its sense in the later way.
Between the second and the third entries we move from ""a branch of
instruction or education to "instruction having for its aim to form
the pupil to proper conduct and action.”

But it would make no senseto have variousdisciplinesif for each
discipline" proper conduct and action™ wereexactly thesame. Inthe
|ater sense of the definition of ““discipline,” one assumes that each
disciplineconcernsitself to bring order to aspecificareaof learning,
and accordingly to exercise control of those aspiring to practicethis
discipline so that they can al work together. No doubt, asThomas
Kuhn describesin hiswork on scientific revolutions,' therewill also
be times of disagreement within a discipline between two "para-
digms" of " proper conduct and action.” But wecan still assume that
the discipline will eventually settle down again, to practice, for
example, normal scienceasopposed to revolutionary science, asthe
new paradigm displaces theold. taking its place as what is automati-
cally "proper."

And two disciplines may well overlap, or beabout to overlap, to
some extent as well, and in this way, in some cases, the overlap is
properly called "interdisciplinary.” In the history of disciplinesthe

tendency isfor each such hybrid ultimately to come to be known as
another discipline. Fundamentally, thisresult i ssimply another way
of talking about how a group of instructors/learners comes to hold
common standards of "' proper conduct and action," and to set up the
social institution(s) that will guarantee that future aspirants toe the
line.

So, the two levels of description of discipline are the authority of
competenceand theauthority of control (power). Intheearlier usage
theformer was stressed, and in the | ater usagethe latter wasstressed.
We wish to shake up the disciplinary authority of control, at least
enough for someone with a disciplinary background to catch a
glimpse of another course of ' proper conduct and action.” But. more
significantly, we also wish to show what tends to be left out of our
courses of learning (and, in turn, out of our lives) when we work in
disciplines. Itis, furthermore, not at al evident that what isleft out—
an “improper” authority of competence— should enter only during
revolutionary periodsof explicit struggle between two paradigms of
" proper conduct and action." W eaim to show how it can betherefor
us al the time, as acomplement to normal disciplinarity. (Anditis
needed too, to understand and resolvethekind of complex problems
inour lives.)

At a more concrete level, we have experimented for nearly ten
years across our own disciplines and, with other professors, across
other disciplinesas well. This part of our work describes more the
texture of everyday life in a university rather than the particular
disciplineswithin that life. Wemight well think of it asthe" ground"
of thedisciplines: the university infrastructure and associated habits
of proper conduct and action.

The university infrastructure, of course, has come to reflect the
nature of the disciplines that it houses, often, respectively, in
different buildings. But the university also performsa vital service
no longer performed by the disciplines: literally, housing them all,
while at another level exercising its own authority to reinforce the
cement. Perhapsif the disciplines had stuck with their earlier sense,
this service would not have to come so much from the university as
opposed to thedisciplines themselves. Instead, they form separable
parts of acurriculum, the university itself provides the authority of
control that holds these separable parts together, and thelearnersare
left essentially on their own to develop the connections.

It seems that it would be to the advantage of a university to
promote interdisciplinary work. On the contrary, inasmuch as the
function of the university has come to be holding the disciplines
together, interdisciplinary work actually tends to undermine the
university authority of control as well as that of each discipline.’

Ironically, thetendency of disciplinesto beseparable runscounter
to our growing intuition that our problems cannot be analyzed into
separabl e parts, but rather resist such analysis precisely because they
are problems that disciplines cannot solve alone — or perhaps,
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cannot solve even in teams of disciplines, if those teams cannot get
at what tendstobeleft out of disciplinesin thefirst place. Webelieve
weare at theend of the usefulness of disciplines, including teams of
disciplines.

InBruno Latour’s Science in Action,* oneexampleturnsonal787
mission to sail far away from homeand bring back what onefinds.
The most basic thing to bring homeisarecord of one's travel s so that
the next person will know what lies ahead. Today we think nothing
of indicating where certain events have taken place by putting the
appropriate map on awall and sticking pinsin it. But the captain of
the 1787 mission had to be disciplined enough to find a way to
indicate where an event took place without any map at all to put on
the wall.

When the captain runs across a native person far from home, the
crucial difference between their livesisthat thelatter simply lives at
aplacethat thecaptain must find away somehow to bring back. The
native people can help himfind hisway, say, by drawing something
inthesand, but they could not carelesswhen the waveswashit away.
The captain, on the other hand, would no doubt have returned to his
ship to draw it again.

Latour speaks of this as a process of "making” what will later
become" ready-made.”" Thecaptain's work begins along process of
various ships bringing things back to their home center until they
accumul ate enough to act at a distance: they become aware of what
isfar away without having to movethereso that they can takeit into
account in their thinking at home. Noticethat itisnot even that they
can take it into account as well as they could have were they there:
they do " better," because what they doisnot tied to that place. The
native people are"just there," seemingly disadvantaged in the light
of this action at a distance, which Latour rightly sees as a kind of
domination.

Moreover, asakind of domination, the action at adistanceis all
the moretricky asit becomes ready-made: the making of the ability
to act at adistanceisforgotten, and the action at adistanceis putin
ablack box. Right from the start of his book, Latour makesit clear
that heisgoing in the back door of science, thedoor of scienceinthe
making, a a point when context and content are still unmistakably
fused together: in Latour’s opening exampl es, Watson and Crick are
straining in their laboratory in 1951 touncover thestructureof DNA,
and then 34 years later another scientist is working with a "' nice
picture” of DNA on a computer screen so that the underlying
program can relatethat picture to other structures— here, of course,
thereisno question of opening the black box of thestructure of DNA
itself.

We are so accustomed to the split of context and content that we
can hardly be blamed if wefind section IIT above somewhat mysti-
fying. What isso confusing is that, for us, amap isacontext for the
content of our daily activities, but originally it was the other way
around: beforemaps, wewould have been in the context of our daily
activities, straining to find a way to relate one context to another.
What isin thecontent of thiscontext that relates to the content of the
others? We no longer need to ask this question. Whatever we are
doing now, we can use a map to find out where we are. But this
“where we are" is an example of a black box.

To begin toillustrate these terms, we can use the DNA example
(see section 111 above). Crick and Watson had not found a way to
distinguish content from context: what in this context can be ab-
stracted in such away that it stays the same for other contexts? This
isthescience question, no? But it isnot different from map making.
Y ou need to know your way around thelab. Y ou use things thereto
orient yourself, and you try to do so in a way that bears some
relationship to the way you would do this in another lab, with
different peopleand samples, for example. (Asthesocial studies of
science would have us note, the people are asimportant as anything
is here: science is a social institution.) Once this abstraction is
accomplished, the abstracted content becomes the context for the
person a the computer 34 yearslater. But asacontext, its making

isnecessarily astacit as that of the maps we useeveryday. Itisina
black box.

So, no matter how much context and content seem not to be fused
together, no matter how tight ablack box issealed, it can be opened.
Suppose that we need to do so because local people have access to
data not available to scientists, much as, for example, native people
had/have access todata not avail abl e to distant map makers? Imme-
diately upon asking such aquestion we understand how action a a
distanceinevitably involves a hierarchy. Thewhole point of making
action at adistanceis to eliminate the need to consult local people:
if local peopleclaimto haveaccesstodata not available to scientists,
then the data must be either irrelevant to theissue in question— not
really data at dl—or else simply not yet taken into account at a
distance, still open to confirmation or disconfirmation by science.

Science is not alone in countering "local™ intuitions. For every
"normal" discipline, thereis data that is not available to those who
practiceit. They practice a adistance from the"loca" conditions
that give rise to the data.

It is always worth remembering the price"local" people have to
pay asthey come todefer to action at adistance. In Latour’s case of
map making, for example, the local people were not even aware of
what was happening to them. Strictly speaking, they were not yet
acted upon at adistance. We can imagine, however, that as the map
making becameready-madeat home, itsinfluence spread aswell: its
methodsand termseventually became as ready-made at the original
far-away place as they had become at home. As the ability of the
local people to proceed as they always had done was called into
question andeventually eliminated infavor of the non-local methods
and terms, resistance had to give way to deference, ultimately, to
automaticdeference. This process wastypically a part of coloniza-
tion, playing out the theme of domination understood by Latour.

Wedo not normally think of ourselves as colonized people. Yet
we do pay automatic deference to a variety of disciplinary authori-
ties, the trademark of which isready-made action at adistance upon
our lives. Thecrucial move hereisonethat is repeated analogously
inevery disciplinary areaof life: the move from needing to learn to
needingto betaught. Theinsertion of such passivity into our bodies,
as we like to say, IS the constitution of automatic deference. We
need only point out acouple of other such moves to set the general
context here: for example, the move from needing to grow (up) to
needing to be raised, from needing to love someone (alife compan-
ion) to needing to be married, and from needing to work to needing
to be employed!

Putting the case of a student in the terms of Latour’s example: a
teacher ventures out to students to bring things back — though
usually students are required to venture out to the teacher and back,
bringing things to the teacher — so that the teacher can act a a
distance, taking into account what the students do at their respective
places, and the verdicts here are grades, directly conferred on the
students. The students, for their part, have already been colonized
(theturning point, according to teacher lore, is 7th and 8th grades),
asthey simply assume that the methods and terms of the teacher are
the methods and terms that they should use as well — hence. they
need to be taught.

In a university, each discipline is like a ready-made realm of
action at adistance, although there may well beareas of turbulence,
where the making is still evident, not yet ready-made. We can dig
down to the buried makings, of course, but typically coursesare built
around inducingstudentsinto theready-made realm of the professor.

Since professors have had along disciplinary tutelage, they arein
therealm of their discipline, thatis, nolongerfeel the makingof their
methodsand terms, except, again, in theareaof evident making, their
special area of inquiry, perhaps (where they are like Crick and
Watson were in the beginning, still straining to "' make" the crucial
connectionsto other contexts). Thelack of feeling for the making of
disciplines is most evident in undergraduate courses, especially
thosein which little, if any, developing disciplinary information or
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"news" is being shared. (What passes for innovative, interactive
learning at our own university is often just a function of students
relating to each other through a computer interface, in which the
computer becomes akind of black box, mediating an answer-based,
asopposed to a question-based or interrogative, style of interactive
learning.)

If professorsfrom different ready-made realms try to cooperate —
thisisprecisely thecase of basicresistance— they havetodigtothe
making of their methods and terms in order to negotiate with each
other. Some professors can do this, most arejust too uncomfortable
(that is, more de-familiarized than they know how to handle). Of
multi- and inter-disciplinary work, multidisciplinary work is more
comfortable: people just work side by side, perhaps using comple-
mentary approaches to an object of study. Then their mutual
negotiationisnot ascrucial. 1f, however, weare trying for interdis-
ciplinary work, in between disciplines, the lack of comfort rises: for
then full negotiation is necessary (to overcome the de-familiariza-
tion).

So, we havetwo simultaneousmakingsin ablack box: themaking
of the discipline (which includes, for example, textbooks), and the
making of the pedagogy. The two come together in an unfortunate
way when two or more professors are negotiating both in front of a
class. How isaction at adistanceas pedagogy or as discipline to be
shared? If itisdesigned in the first place not to be shared with the
"locals" (thestudents), it isbest exercised by one person. Even with
disciplines side by side, let alone trying to get between disciplines,
the two or more professors must resist acting a a distance on each
other as they continue to act at a distance on the students and the
world—or a the next level, asthey alsoresist acting at adistanceon
the students and the world (though, for every action at a distance
resisted, mutual making reappears, and the participants are on a
different kind of ground for which they need to be prepared).

Design isidiosyncratic in this context, especially if it is supposed
to be creative or innovative, not following ready-made methods or
terms. Luckily, for many professors, pedagogies of design have
minimized the need for venturing too far into retrieving the making
required to avoid ready-made methods and patterns. That is, design
pedagogies can be grouped as to whether they basically do the same
thing in design asthey would doin regular teaching, or elsetry todo
something different, for example, in the mode of evident making.
Multi- andespecially inter-disciplinary design tend tobemore in the
latter camp, of course.

Engineering design tends to use the ready-made methods and
termsof itsown science— engineeringscience— tododesign. The
making part tends to be confined to the problem formation, not its
resolution. That is, the student occupies, more and more as the
engineering curriculum proceeds, the chair/desk of an engineering
scientist, who acts at adistance on objects in the world, irrespective
of their context. It is precisely by eliminating this context that this
object isdefined, non-locally, in keeping with action at a distance.
The quality of this action a a distance is the quality of the design
solution too: one must show that the design solution does the trick,
at adistance, through engineering science analysis.

According to Louis Bucciarelli, an engineer a MIT who con-
ducted several ethnographic studies of design in industry settings,’
once engineering design students are led into using engineering
science analysis to show that a design solution does the trick, they
will almost certainly try to exclude all aspects of the problem that
represent thelocals" inany way. Bucciarelli provides awonderful
analysis of a typical engineering science problem: it starts out
looking like it may well have something to do with the context in
whichitis posed, perhapseven referring to associated people, butin
the end a student can do the problem only if she or he penetrates to
the underlying form of the problem, which isessentially a problem
in mathematics, unrelated to any specific worldly context. Engi-
neering designers are, consequently, completely unprepared for the
need to negotiate with other engineers the terms of the " object

world" of their designs, which, indeed, cannot be shorn of all
referencetothe™locals" and tend to vary, not only with different sets
of "locals," but also with different engineering designers.

Because the making of "object worlds" isleft out of engineering
education in general, let alone in design, creativity tends to be
entirely fortuitous in engineering design pedagogy. There is this
moment when each student, or each team, is supposed to think up
some alternative solutions (and, of course, the context for these
alternatives tendsitself to bequite narrow, often established through
a reverse engineering exercise that automatically constrains the
design possibilities). But there are typically no exercises to help the
student understand how to attack this open-ended situation. The
typical engineering design professor's has little if any experience
with any alternativein her or hisown education (an alternative that
would have included, for example, risk-taking exercises to over-
comefears of letting go), in any case, the rea point hereisto show
by engineering science analysis that whatever one comes up with
works, and if one cannot "show" it works, either come up with
something else, or fail, so to speak (hence, the making of its working
isalready in ablack box). All reviews, so far as we have witnessed,
areaboutfunctionality, based onengineering scienceanalysis (" docu-
mentation™).

But how was/is engineering science analysis made? How did/
does it become ready-made? What will happen if we make this
making evident? (SeeBucciarelli again.) If the making of engineer-
ing science is pulled out of its black box, the typical defense of
designing at adistance will be groundless.

The reason why engineering design pedagogy tends to be more
functional/instrumental than, say, architecture is that it is more
strictly at a distance from the object of design.® At our university,
though not universally at schools of architecture, architects tend to
be led into playing, in various ways, through various exercises, at
least in studios that are less strictly at a distance from the object of
study. One must learn tofeel one's way into not only the object but
alsoitscontext. Theextent to which architecture pedagogy encour-
ages this is just the extent to which it calls the at-a-distance into
question. Theengineers tend to leave thisto industrial designers, if
to anyone.

But not al architecture schools are like ours. In 1996, the
Carnegie Foundation for the Advancement of Teaching published a
special report, Building Communiry: A New Futurefor Architecture
Education and Practice written by Ernest Boyer and Lee Mitgang.
Although its critics found little that was new or overwhelmingly
transformative, its adherents found a basis for multidisciplinary and
service-oriented practices that had received little or no recognition
to datein conventional programs and offices of architecture.

It issignificant that the Carnegie report opens with a description
of a fifth grade class making toothpick bridges and the authors'
acknowledgment that "the tasks, thought processes, and goals we
found in visits to design studios at architecture schools and those at
work [here]...wereso strikingly similar.” They continueto note that
both sets of educational intentions weretofoster "thelearning habits
needed for the discovery, integration, application and sharing of
knowledge."

As right as this assessment is about how architecture can itself be
carried out at adistance in al the ways we have discussed above, the
assessment still understands design education in a functional/instru-
mental way. After all, the toothpick bridge has defined limits for
investigation and is not seen in alarger context of urban or non-urban
fabric, occupation, and soon. Thereis noinitiating question of whether
or not thebridge isnecessarv at all, or what valueit has, but instead the
bridgeisseen asaproblem needing thetraditional --engineering style
—"techfix." Theseexercisesare rarely about (invoking) an experi-
ence of defamiliarization, but rather act to reinforce the " getting it all
at once" that is at the core of designing at a distance.

Itisalsoimportant to beaware that normative middle childhood
art education (as threatened as even it may seem) also relies on a
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finished artifact independent of transformation. Not only does it
carry onindependently of the main curriculum (though thiscould be
abenefit aswell) and of thelarger community condition, it also does
not address a number of design possibilities: for example, the
making of variable environments or artifacts in acontextua frame-
work, and the possibility of seamlessly combining the social and
technical, in some multi-, if not inter-, disciplinary manner — for
which, we will argue, we realy do need to turn to design in
movement.

Tobriefly discussthe second part of this, wecan say that the point
of design in movement istwofold. At onelevel, it can make making
evident, which isjust movement in the ready-made realm of action
at adistance. Nowadays, if not in 1787, we are always moving/
working insome ready-maderealm. Itislikepeeling away thelayers
of anonion: aswemake one making evident, wefind ourselvesdoing
so relative to another one that is still assumed, ready-made.
Defamiliarization isone way of peeling the onion. Working in two
social contexts simultaneously — anambiguity (ina spaceof juris-
diction) — is another. In the end these two are the same, though
architects tend to talk of the former, and Science and Technology
Studies or STS types of the latter, especially relative to technology
(questioning the "tech fix").

For thesecond level, we canimaginethelimit of peeling away the
layers of the onion of ready-made realms to the very last one, at
which point we are making the fundamental making evident. What
isit? Precisely theat-a-distanceitself inthe making, or alternatively,
space-in-the-making! Hereit isimportant to try to imagine again
what it must have been like for the captain of the 1787 mission to
haveto bring back home precisely those things that would allow the
next captains to find their way in the ready-made space of the first
map. Then try to imagine what sorts of exercises professors of

design must create in order to simulate some aspect of the original
making of what are to us always already spaces.”

If the making of space is lost to us, we automatically take
ourselves to be moving/working IN space — henceforth, we can
only movetomakelayersaf actionsat adistance, ready-made realms
(spaces of jurisdiction). Design in movement is utterly crucial as
an element in design pedagogy because every student deserves the
opportunity to catch aglimpse of the limit of theonion of ready-made
realms, of space in the making. It is precisely by taking ourselves
automatically to bein space that our most basic assumption is made:
the priority of eye over body.

NOTES

! Herbert Simon,The Sciences of the Artificial (Cambridge: MIT
Press, 1996), p. 111.

Thomas Kuhn, The Structure of Scientific Revolutions (Chicago:
University of Chicago Press, 1970).

? See Thomas Dutton, Voices in Architectural Education: Cul-
tural Politics and Pedagogy (New York: Bergin & Garvey,
1991).

* Bruno Latour, Science in Actiorn (Cambridge: Harvard Univer-
sity Press, 1987).

* LouisBucciarelli, Designing Engineers (Cambridge: MIT Press,
1994).

¢ For an account of how engineering became less like architecture
in this way, see Ferguson, Engineering and the Mind’s Eye
(Cambridge: MIT Press, 1992) .

7 For examples of such exercises, see Bronet, Schumacher, " Design
in Movement: The Prospects of Interdisciplinary Design." ACSA
Proceedings, (Washington,DC: ACSA Press:1998). pp. 205-211.



