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Interdisciplinary work is intractable because the search for knonmedge in dfferent
fields entails different interests, and thereby different values too; and the different
possbiliti es of knowledge abou different subjeds also lead to different epistemologies.
Thus differences among ractitioners of the \arious disciplines are pervasive and aply
described as cultural ones, and interdisciplinary work requires transcending
unconscious hahts of though. The more thase unconscious hahts are exlicated and
the more we understand hav the disparate characteristics of the various intellecual
cultures are related to the necessarily different interests, values, and epistemologies,
the more feasible bemmes the god of transcending though hahts. Two sorts of
interdisciplinary efort seemto have been succesdul: spedfic, delimited problems have
been solved by teams in what is actually multidisciplinary rather thaninterdisciplinary
work, and rew disciplines have sprung upat the intersedions of exsting ores. STSfits
neither of those patterns. Canit nevethelessbe viable?

Institutional fadors are typicdly named as the ailprits that impede interdisciplinary
initiatives (Wolman 1977. Here | suggest that those institutional fadors are nat the
adual source of difficulty but merely some of the symptoms; in fad, they stem naturaly
from the manner in which knowledge @ou disparate fields has grown, by necessarily
and nd arbitrarily different approacdes.

The praditioners of the various disciplines show stereotypicd diff erences over many
things: leduring style, design of curriculum, role of graduate students, and also pditicd,
socia, and religious affili ations and beliefs. | suggest that those diff erences, too, stem at
least in part from necessarily diff erent
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training. In ather words (e.g., those of C. P. Snow 1962, 1964, the various acalemic
disciplines represent diff erent cultures. Communicéaion acossthem isimpeded by ahost
of differences that are largely implicit. Communicaion and cooperation could be
faalitated by making explicit what the differences adually are and hav they stem from
aninitial concern with dfferent subjeds.

To be viable, STS neeals not only to foster productive interdisciplinary interadion
among its praditioners, it neadsto persuade the rest of the wider society of itsvalue. The
stimuli that have brought STS into being neal to be kept in mind. Useful products of
STSshoud be promulgated.

As people trained in disparate disciplines attempt to work jointly, and particularly as
they promulgate their findings to athers, it may be necessary - at least initialy - to
eschew the sophistication that marks |ong-establi shes disciplines.

Differences Among Disciplines

Disciplines differ not simply through being knowledge aou different subjeds, na
just because they happen to use diff erent methods for getting knowledge. Were dther the
case, there would be no dfficulty in dang interdisciplinary things. But only in science
fictionandin pseudoscience (Bauer 1984, 228-95) is interdiscipli narity attainable a and
when ore wishes. Disciplines differ in epistemology, in what is viewed as knowledge,
and in ognion over what sort of knowledge is possble. They differ over what is
interesting and what is valuable. And the praditioners of the various disciplines have
charaderisticdly different attitudes and habits and manners-—--that is, they differ over
matters that might at first seem quite unrelated to the pradiceof their disciplines.

Thouwgh we often talk globally of acadleme being engaged in the seach for truth,
"truth" means quite different things in different disciplines. "Even the concept of “truth'
is completely different in the legal sense than . . .in the scientific sense. Scientists (and
engineas) believe implicitly in certain absolute truths, and further believe that given
enouwgh time and effort the ultimate truth can be found . . .For the &torney . . . there
often is no absolutely determinable truth™ (Bromberg 1984). Not only for the atorney is
that the case, bu also for (at least some) phil osophers, sociologists, and ahers.

These various attitudes toward truth entail different opinions over what things can be
establi shed with any degreeof certainty and what that degreeis, and they are asciated
with correspondngly diff erent attitudes to such
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more mundane things as how to chocse research projeds, how to evaluate evidence, and
much else. For example, lawyers and scientists take typicdly different attitudes toward
what can and what canna: be establi shed through the testimony of eyewitnesses, and the
lawyers approach simply canna usefully be alopted in science (Bauer 1986, 55-8). Or
again, historicd truth is necessarily different for historians and for scientists (Harrison
1987). Different sciences tolerate different balances between fad and speaulation, and
display varying tendencies to induge in ssimple explanations. Concerning the extinction
of dinosaurs, for example, paleontologists on the whoe do nd suppat the physicists
nation that a single cdastrophic impad is sufficient explanation (Browne 1985 Sloan et
al., 1984. Even among sub-disciplines one finds griking differences over what makes
sense and what is useful. Thus organic and inorganic chemists differ generally over the
"best" representation d the periodic table, that clasdficaion d the chemicd elements
adknowledged as fundamental by all chemists (Sevenair 1987).

My thesis reseach was to measure the quantum yields of phaochemicd readions,
and | leaned from my mentor that experimental acaracy and reproducibility were
paramourt. But one of my friends had the task of making ab initio caculations of dipole
moments, and hs work was highly praised even though the results fitted na at all well
with the eperimental values--so he leaned that experimental acaracgy and
reproducibility were anything but paramourt. Thus experimentalists and theoreticians
lean dfferent things, even contradictory things, abou what "science' is, abou what the
criterion for good work is, abou what an advance in knowledge is, abou the relative
importance of experiment and d theory.

Scientists lean that nature off ers predetermined categories of objeds: Thus "metals”
and "nommetals" differ in some very red sense, and the periodic table of elements
refleds rediti es that have nothing to do with observations or speaulations by people.
Social scientists, by contrast, lean that (social) fads are @nstructed, nd discovered:
Thus, "democrat” and "fascist" are humanly invented and defined labels, and people may
well differ over whether those terms are useful ones—--or, even if they are, how they
might apply in any given situation. One cax be wrong in cdling something a metal in
quite adifferent manner than ore might be darged with error over cdling someone a
fascist. It is posgble, essy even, to be objedive éou whether athing is metal, andit is
possble to be objedively right or wrong about it. It is difficult, perhaps even impossble,
to be objedive over whether someone is afascist (and sinceit is difficult or impossble,
the praditioners label it meaninglessand claim that objedivity isan ill usion rather than a
posshility).
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Praditioners of the various disciplines differ not only in epistemic matters that
pertain so dredly to the contents of their fields, There ae daraderistic diff erences, too,
in what might seem unrelated things, for instance the use of notes while leduring.
Scientists typicaly speek with relative informality from brief notes, whereas humanists
typicdly ledure by reading a mmplete text. And that tangible difference surely entails a
host of others: the aiteria by which ore judges how good a ledurer is, how one thinks
abou the task of preparing aledure and hav much time one devotes to it, how important
ore believes it is to have seaetaria help (or a word-processor). A spegker who gives a
colloguum withou referring to written ndes arouses admiration in an audence of
scientists, bu in an audience of humanists, a suspicion that the talk may not be very
profound. The scientists reaognize how very much time went into preparing the talk,
whereas the humanists susped that little time was put into preparation - the ledurer
obviously did na spend the time to prepare aproper text!

One is trained to these various attitudes from the beginning. Professor Ernest
Ritchie, teating organic chemistry at the University of Sydney, always caried to classa
crumpled pece of paper, barely larger than his hand, which he would glance a
occasiondly as he wvered the board with names and equations for innumerable
readions. On the last day of term, he forgot his notes onthe ledern, and we rushed to see
just how he had managed to fit al that material onto such a small pieceof paper. We
found it to be totally blank. Scientists, bu not humanists, can savor withou any
explanaion that pieceof humor or one-upmanship.

Thaose different stylesin leduring reflea appropriately different views of humanists
and scientists as to what scholarship involves. Scientists discover truths abou nature,
and their task when leduring is smply to lay out those fads. One who hes redly
mastered the aurrent state of knowledge can lay it out for others "out of his head"; he
needs notes only to remind hm of what to mention rext or when to insert ajoke. In the
humanities, by contrast, ingenious originality of thought and subtle sophstication d
expresson are more to the point than any redtation d fads. Indeal "fads' in the
humanities are dmost by definition mundane. For profeswors of English, literary
criticism - theorizing, interpreting - is the highest form of scholarship, in contrast to the
fadually aimed work of textual editors or bibliographers

Again, ore may hea a philosopher or a historian remark during in subsequent
discusson, "the paper argues. . .," making a dea distinction between the paper and its
author. Such adistinctionwould be unthinkable for a scientist, whois resporsible for the
acarracy - the factual acarracy,
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whichisall that counts - of whatever he saysin aledure or writesin an article.

There ae many other such dff erences between humanists and scientists. The former
believe that students houd take a onsiderable number of upper-level courses during
their studies, whereas the latter know that to be impossble becaise students must take a
large number of lower-level courses to prepare them for advanced work in their spedal
field. Upper-level science @murses have prerequisites whereass most of the upper-level
courses in the humanities (or in the socia sciences) can be taken withou prior
aqquaintance with the subjed. Scientists are typicdly incredulous when they discover
that, bu it fits naturally with the drcumstance that some evidence of original thought is
from the beginning expeded o students in the humaniti es, whereas gudents of science
are peded to lean fads and techniques and to defer their questioning urtil they are
ready to begin reseach. Labeling as "upper-level" courses in the humanities ggnifies
that a higher degreeof sophisticaion d thought can be expeded o the students, whereas
upper-level courses in science mean that the students can be expeded to know a larger
amourt of fads and theories and methods.

Scientists, bu not humanists, appropriately adopt a reductionist view arrived at
inductively. One simply cannat lean chemistry without some physics and mathematics,
or biology withou quite alot of chemistry (and the necessary physics and mathematics),
and so forth. It is Nature, not science or scientists, that entail s reductionism. Humanists,
by contrast, are avare that choices about a arriculum, say, are theirs to make; they are
not predetermined for them by Nature. So in acalemic arguments over curricular and
other matters, scientists tend to adopt a dogmatic stance - they think their opinions reflea
fads about the world - whereas humanists and social scientists tend to seesuch dsputes
as matters of relative power and status - they believe that the world offers no useful
fadual guidesto adion onsuch isaues.

Praditi oners of the various disciplines differ over much more than academic matters.
One can, for example, charaderize some groups as typicdly conservative in pditi cd and
social affairs and ahers as typicdly liberal or progressve. Thus Snow (1964, 63
remarked that organic chemists are typicdly conservative whereas biochemists are nat,
during the 196Gs the student revolutionaries were suppated by praditioners of some
disciplines much more than by praditioners of others, attitudes toward faaulty self-
governance ae very different in a College of Businessand in a College of Liberal Arts,
and so forth. The significant paint is that differences among disciplines go very far
beyondany purely substantive concern with diff erent
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sorts of subjed matter; yet those differences are, to a cetain degreg entailed by concern
with thaose various subjeds, even though the wnredion may not always be obvious at
first glance So it was apt indead for Snow to charaderize the differences between
scientists and humanists as marking different cultures. In ead of those two cultures,
"withou thinking abou it, they respond alike. [For instance, to the use of notes by a
spedker, or to suggestions that many upper-level courses be required for a badelor's
degree or to the platforms of the conservative and liberal pdliticd parties.] That is what
a alture means' (Snow 1964, 17. Scientists "have the future in their bores' (Snow
1964, 16; norscientists are "tone-ded” with resped to science (Snow 1964, 20. The
attempt to communicae acossthe allturesis "as though listening to a foreign language
of which ore only knows afew words" (Snow 1962, 90.

Thouwgh Snow did na argue the matter in any detail, he was clea that these ailtural
differences are in part entailed and nd arbitrary: "The reasons for the existence of the
two cultures . . .rooted in social histories. . . personal histories. . .the inner dynamic of
the different kinds of mental activities® (Snow 1964, 27; we ae "more than we think
children of our time, place adtraining" (Snow 1962, 63 (emphases added). And he was
clea that these aultural attributes are firmly entrenched and strong, so that, for example,
the commonaliti es among scientists transcend their diversity in social class pditics, or
religion.

Interdisciplinarity

Snow's purpose was srved by emphasizing "two" cultures, though in his text he
mentioned a third and a fourth, and explicitly acknowledged the existence of many. The
present purpose is better served by considering ead acalemic discipline & a separately
identifiable aulture. The disciplines evolved and flourished as their individual quests for
knowledge prospered. Departmentalization, spedalization, and sophistication are
concomitants of that success necessary concomitants and nd arbitrary choices if-
consciously adopted by self-seeking guilds of competing entrepreneurs of knowledge.
For ead dscipline, there is a natural set of corollaries embradng not only matters
clealy tied to the subjed, for instance, epistemic or methoddogicd stance, bu also such
apparently unrelated matters as pdliti ca affili ation and style of behavior. In ather words,
ead dscipline can be gtly viewed as a culture.



Bauer / Barriers Against I nterdisciplinarity 111

Little has been dore toward elucidating the charaderistics of these separate ailtures.
Though there exist some descriptive, aneadatal acourts (Adams [1976 1988, chap. 3
Brownlee1984 Martin 1988,chap. 16 and at least one explicit study (Roe 1952), in the
main these adltural diff erences are recognized oy within academic folklore, usualy in a
jocular fashion. But those diff erences do undrlie some events that would be difficult to
explain on ancther basis and that are not necessarily humorous or withou significant
consequence - that a mathematician charaderizes as pseudo-science the work in pditi cd
science of a candidate member of the National Academy of Sciences (Sherman 1987,
for example; or that sociologists sicker and roll their eyes when, in a purposefully
multidisciplinary setting, a philosopher confeses to a modicum of philosophicd
redism.* Thus in the redm of the intellea and its variety of cultures, we ae still at the
primitive level of tribalism, complete with xenopholba, much more likely to wage war on
other tribes than to regard them as equals worthy of meaningful coll aboration.

What sort of interdiscipli nary work might then be possble?

By sedng disciplines as cultures, ore remgnizes that a field o subjed — its
knowledge, methods, theoreticd approaches - canna be separated from its praditi oners.
Outsiders canna properly pradice an intellecual discipline just as foreigners find it
difficult to assmil ate into anational culture. Even more to the point, single dements of a
culture caana be separated from it and then merged with elements from other cultures:
Shintoism fits just as little with the English way of life @ cricket does with the
American; the American style of democragy canna be grafted orto a Stone Age adlture;
and so on and so forth. Just so in the redm of the intelled. Experimental chemistry
canna be pradiced from the viewpoint of a theoretician; it is nat even passble to
visualize what that might mean (other than poaly dore experimental work). So what
could it possbly mean, to dochemistry from a sociologicd viewpaint, or sociology from
a dhemicd one, or either of them from a viewpoint that somehow is an amalgam of the
two? What sort of amalgam could that be? Once ajain, it is in science fiction a in
pseudaoscience only that an individual or group can radicadly and guckly synthesize the
fruits of severa disciplines while standing outside (and therefore to some extent
antagonistic to) thase disciplines. Thus Velikovsky imagined that he wuld deploy and
employ astronamy, geology, history, and aher disciplines in ways with which the
professonals in those fields disagreed - and what he produced was only scientific
gibberish (Bauer 1984, 228-95).

One of the most frequently cited "interdisciplinary" successes, the design and
manufadure of the aomic bomb, in fad required littl e if anything that
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could properly be cdled interdisciplinary. The physicists, enginees, and soldiers worked
much in their acastomed styles, contributing useful bits to the overall task - a
multidisciplinary success bu not an interdisciplinary one. Moreover, the task was a
quite mncrete, spedfic, and limited ore.

Truly interdisciplinary successes are the emergence of such new disciplines as
biochemistry or moleaular biology. But those cdl ed for no major alteration o underlying
epistemologies or methoddogies. Chemists and kochemists do nd differ over the
posshility of discovering true theories of nature, for instance na over the neal for
reproducibility of experimental or observational results, Nor do they differ too much
over what sort of demon stration will court as reproducibility, though they do dffer, of
course, abou such things as how to ded with complex systems (or, more fundamentally,
over whether it makes nseto doso).

STSfits neither of these patterns of success The task is not to solve aspedfic and
limited problem through resources from severa fields, na is there much common
epistemic ground among praditioners (or prospedive praditioners) of STS. If scientists
and tedhndogists and humanists and social scientists are to contribute - as is the hope -
to STS, then people who lelieve that an external redity exists to be discovered and
described must work with those who Ielieve that science is limited to constructing
models that ineradicably reflea charaderistics of the model builders; those who believe
it wrongleaded na to asume a dscoverable exernal reality must work constructively
with thase to whom it iswrongheaded to assume such dscoverabhility.

An Analogy with Languages

The division d the intelledual redm into disciplinesis analogous to the division d
humanity into dfferent language groups. Just as languages are distinguished more by
grammar and syntax than by vocabuary, so dsciplines are distinguished more by
theoreticd and methoddogicd points of view than by the "fads' they contain. Some
languages suppat concepts that are simply not available to athers, for example, the well
known dfficulty that speekers of English have in comprehending Gemtlichket or
Sympathisch, or that Germans have in comprehending "that's not cricket." In a similar
way, the sociologist canna redly understand what the scientist means by “objedive”;
and the scientist canna understand hav the sociologist can think of knowledge &
"constructed.” Just as in languages the vocabulary canna be entirely separated from the
grammar, the syntax, or indeed the national culture, soin
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the disciplines "knowledge' canna be isolated from the njugate methods, the theories,
or indee the history and pradiceof the field 2

A first requirement for useful interdisciplinary effort might be the a&knowledgment
that diff erent languages are merely diff erent, na unequal. Some languages, of course, are
better at some things than are others. Japanese is nat very good at the sort of categoricd
distinctions necessary in science, bu it is exceptionally fine for recognizing subtle social
distinctions or for poetry in the haiku format. Just so are the different discipli nes better
for different purposes. That is why STS now demands interdisciplinary effort — because
science and techndogy are matters of'epistemic inqury, and also matters of industria
and commercia applicaion, and also esential comporents of any decent educaion. Also
they are social adivities, and also they have histories that have shaped their nature and
must therefore be comprehended. STS is needed because the phil osophicd descriptions
of science ae of only one aped of science and the historicd case studies refled only
some apeds of science and the sociology of science catures only some aspeds of
scientific adivity, and becaise science pdicy is empty or misleading withou an
authentic fed for the nature of science So an essential requirement for interdiscipli narity
is the rewognition that ead dscipline has an appropriate and recessary role,
complementary to and nd superior or inferior to that of ancther.

Anather related requirement may be the eplicit adknowledgment that, within their
own spheres, the individual disciplines remain justifiably paramourt. Not only in science
fiction a in pseudcscience but also in certain parts of acaleme one encountersthe daim
that interdisciplinarity is desirable in itself. But those daims an wed&k when ore admits
the difficulties. Has it even been established what truly interdisciplinary eff ort would be
like, let alone that it is possble? But beyond that, it is not even clea that
multidisciplinary work, which is certainly possble, is necessarily desirable. George
Bernard Shaw (1945, xwii) reminded us that Mezzofanti, master of 58 languages, had
nothing of interest to say in any of them. Like awy new venture, an interdisciplinary one
must demonstrate its value and nd exped to be gpredated before that event. A priori it
is not unreasonable for acaleme to susped that "interdiscipli narity" may sometimes be a
cover for dil ettantism or worse. Some interdisciplines, after all, have seemed succes<ul
for a time only to wither away again, for instance American Studies (or area studies
generaly). So it might make sense for STS to insist that it is badly needed for spedfic
reasons and to eschew interdisciplinarity as a caise in itself, as it shoud aso eschew
criticism of disciplinary behavior, such as departmentali zation. The red barriers are not
these institutional fadtors over which we
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expend so much emotion bu the intellecua ones, and what stems from them. We have
barely begun to reagnize these, let alone explore them.

The difficulty of interdisciplinarity strikes home & one tries to imagine what
interlingud spegking might mean. Though occasionally loan words from one language
have been adopted into ancther, more usually one shudders or laughs at the immigrant
who mixes the vocabularies of different languages or uses the grammar of one with the
vocabulary of another. Dialeds (subdsciplines) of course do arise naturally and may
grow into full-fledged languages (disciplines); but self-conscious attempts to invent a
universal language - Esperanto, Ido, Interlingua, Novia, Ocddental, Volapik - have
produced orly hopeful monsters, short-lived curiosities. A requirement for successul
interdisciplinarity may well be that one fully adknowledge the difficulties.

Granted that truly interlingual spe&king may not be possble, ore begins with
multili ngual effort; and children growing up in such an environment may lean to
communicate more meaningfully aaosslanguages than adults are @le to. So it is that
STS must begin with enthusiasts drawn from various disciplines, as a multi disciplinary
effort, bu may come to assume genuinely interdisciplinary aspeds as (graduate) students
pursue their studies in that environment and lean to transcend the barriers that they
perceve anong their mentors.

Perhaps one of the most significant lessons for STS might come from contemplating
the diff erence between linguists and retive spegkers. The natives may be quite ignorant
of the history, development, and affinities of their language; they may know nothing of
grammaticd or syntadicd rules, and they may habitually "make mistakes' from the
viewpoint of those "rules’; but the natives sirely have an authentic fed for what
communicating in their language is al abou, a better fed than any linguist can have for
the organic conredion letween the language and aher aspeds of the allture. It is
therefore not only impdite for linguists to inform the natives that they are making
mistakes as they talk, or that their communicaionlads certain important elementsif it is
to be significant: the linguists are dmost certainly wrong when they believe such things
to be the cae. Now in STS, scientists and tedndogists are the natives. They may be
entirely ignorant of what philosophy (rightly) has to say abou epistemology, or what
sociology (rightly) has to say abou interests or social stratificaion, or what politi ca
scientists (rightly) have to say abou negotiating policy; but (some) scientists and
tedhndogists neverthelesshave an authentic fed for what they do that is not vouchsafed
to thase who have only pradiced history or philosophy or sociology.® It is not only
impdlite and courterproductive for STSto criticize



Bauer / Barriers Against Interdisciplinarity 115

scientists for their reductionism, or for being only human, a for nat being perfed in that
fraud dces occasionally get perpetrated within science Such criticisms dem from the
observer's ladk of authentic understanding of the nuances of the scientific culture, from
the use of that observer's model of what science is (or ought to bel) and nd from
adualiti es of science and scientists. All too dten ore finds linguists or anthropdogists
adopting a stance of superiority over theignorant natives, uraware that those natives may
be in noway lessintelligent or perceptive; and then linguistics or anthropdogy may go
astray for decales through the accetance of myth as fad - as with Samoa and Margaret
Mea (Levy 1983.

Toward Successfor STS

So much for difficulties within STS, impediments to successul joint endeavor
among people from disparate fields who have drealy agreal in principle that the
jointness is worthwhile. It is also necessary that the enterprise be gproved from the
outside, by academe and its current disciplines and by the wider society and particularly
the ingtitutions that fund schdarly adivity. Why has there been interest in establi shing
Science and Techndogy Studies? What do people hope for from it?

One long-running source of STS is the nineteenth-century captivation with the
successes of natural science which led to the belief that "scientificdly" governed and
aimed societies and people @uld be not merely successul, bu succesdul even in
wished-for diredions; consider as exemplar H. G. Wells, perhaps. Within that stream,
there is a asrrent of Marxism - thus, J. D. Bernal is sometimes identified as the person
most central to the beginnings of the STS movement in Britain. But perhaps the strongest
impetus comes from an undercurrent of scientism that tends to grip those trained within
science, be their paliti cs of the left, the middle, or theright.

With the Second World War came pradicad demonstrations that society needed to
take eplicit acourt of the impad of science and techndogy. Indedd, it was this
experience that enabled some people to ndice the inherent difficulties and some of the
cultural differences, since scientists were typicdly incredulous ealier that such things as
bombing strategy could be dedded na on the basis of whatever evidence might be
avail able but on the basis of which arm of the milit ary services could exert a stronger and
entirely self-interested influence (Zuckerman 1978,chap. 7). Subsequently, others have
naticed that it is fortunate if a scientist happens also to become an effedive pdliticd
adviser or manager, for training within sciencetends to
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make one impatient of the greasing of channels and self-conscious paliti cal maneuvering
that social systems require even to accomplish something so olbviously necessary as the
elimination d a federal budget deficit. On the other hand, those to whom it comes
naturaly to enginee social consensus usually suffer the illusion that scientists can
deliver anything that is asked, provided orly that the right carrots and whips are plied.
Thusit iswidely agreed that society neads ience and techndogy and also nedls, as far
as posgble, to guide or control them. But it is not agreed how to adhieve that or whois
best qualified to tadle the matter.

Those ae the roots of what one might cdl the pradicd or applied side of STS,
see&king to make science and techndogy tangibly useful to society at large. The
theoretica or fundamental side of STS grows from the reaognition that science cana be
understood from a single disciplinary viewpoint. Thus philosophers were forced to
redize that scienceis not only a matter of fads and logic, and ore began to seeprograms
established in history and phlosophy of science and the like. Kuhris The Structure of
Scientific Rewolutions (1962 is usually adknowledged as marking this watershed.

Within acaleme, some STS programs had their genesis in the latter, acalemic
strean, among humanists and social scientists. Others grew from the &tempt by
sometime scientists and enginee's to explicate those enterprises to athers; on accasion
they were joined by pdliticd scientists. The latter programs tend to have (even) less
credibility within acaleme, whereas the former tend to beacome so focused onreseach
that they negled the task of educaing outsiders. Both streams of adivity are needed; and
a oonscious effort to promulgate useful findings of STS may be the best way of ensuring
the viability of even those STS programs whose main adivity is theoretica. Such
outread adivities may also be useful in forcing STS praditi oners to come to agreement
among themselves over what the aiioms of STS are.

Useful InsightsFrom STS

Below are listed a few of the things that all educated people ought to know about
science, techndogy, and society. Some of them are known to and taught by one or
ancther discipline or subdscipline, bu no dher endeavor than STS seeks to encompass
themall. Yet they are dl important to the wider society and have immediate goplications.

1. Science ad techndogy are quite different things. Therefore, dorit assume that
advancesin sciencewill necessarily or always lead to important techndogy.
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2. Future knowledge is unforeseedle: that is, future science is unforeseedle.
Therefore, it is paradoxicd for a National Science Foundition to claim to suppat
patential bresthroughs by awarding funds to "projeds" judged by reviewers on the
basis of how likely they are to succeel.

3. While spedfic techndogies can sometimes be foreseen, the implicdions of
techndogy are unforeseedle. However, it is almost certain that any new techndogy
will have unforeseen and urfioreseeable consequences.

4. Single, even apparently simple fadors lead to a multitude of consequences because
living systems and societies harbor complex interrelationships. There is no such
feasible thing as "only" wiping out mosquitoes, for example - other living spedes
will be dfeded; nor can ore "only" clean upthe ewironment — the standard of living
measured in conventional ways will be lowered; nor will there be amirade drug to
lower blood cholesterol and leave the rest of a person working as before; nor will it
make sense to transplant organs urtil the immune system is understood rather than
seen as an enemy to be immobhili zed.

5. Some of the most worrisome social questions canna be answered by unequivocd
experiment; the best available evidence will aways be dtatisticd; statisticd
inferences always have aresidual uncertainty; correlations do nd signify causation.

6. Science is fallible. Fads are theory-laden. Such contingent fadors as individual
psychaogy, socia forces, and hHstoricd influences have their effed on the speed and
diredion d progress of science Nevertheless science is enormoudly reliable. One
nedls to recmgnize and resped the distinction ketween science d the frontier, where
much is contingent and urcertain, and science in the textbodks, where little is
uncertain (within the boundrry condtions under which the knowledge was gained)
and amost nothing remains contingent on psychologicd or social or pdliticd or
religious fadors. Within the STS community itself this point is not widely enough
understood (Bauer 1986h): The humanists and social scientists understand the
falli bility and contingency of science d the frontier but have littl e if any fed for the
enormous reli ability of long-establi shed science, whereas the enginea's and scientists
know the enormous reliability of their texts and reference works withou redizing
that the same reliability does naot pertain to recent discoveries, let alone to
projedions made by individuals.

7. Scienceis a social adivity. Therefore, it is inherently conservative. Breakthroughs
occur despite scientists, na becaise of them: they occur when redity refuses to mold
itself any longer to current theories. The reliability of science and the conservatism
of science aeinextricably linked.

All these paints are of course guite ssimple ones and daw on no ae uncerstanding
of philosophy of science or history of science or any of the other relevant spedalties;
they must seem quite mundane in comparison to the isaues that are typicdly discussed in
spedalty journals. But that is how it must be when a new discipline seeks to establish
itself: It must begin with
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only those things that are held in common by al praditioners; and when the individual
disciplines are as disparate ain STS, things are boundto seem rather superficial at first.
Nevertheless if even afew of these insights and their coroll aries were ad¢ed upon,there
would be immediate and tangible benefits to society. Admittedly, acceptance of these
rediti es is hampered by the fad that they run courter to popuar wishful thinking. STS
surely has an important role to play in educaing to these redities and in dscovering
more detail abou the nature of science and techndogy and their interadions with other
human institutions.

Notes

1. At the dosing plenary sesson d the Conference on History, Philosophy, and
Socia Studies of Biology, Bladsburg Virginia, June 16-20, 1987.

2. That point is germane to the theory and pradice of educaion. There is a
misguided naion that emphasis on "fads" negleds training of the mind to be aiticd or
that it involves a different redm from that of "values." That notion has had dsastrous
consequences as applied to American children. That knowledge can never be "mere" is
continually stressed in The Underground Grammarian (P. O. Box 203, Glassoro, NJ
08029; see &so Mitchell (1981, 1984

3. Within STS, here ae some examples of studies that must sean to the natives
beside the point or missng some essential points. (Quotations are from the Abstrads of
the 1987 Annual Meding of the Society for Social Studies of Science, Science and
Tedhndogy Studies 5:74-6.)

Science-Ads . . . Science is business in dsguise. Scientists =l
knowledge-products as commoditi es in a cmpetiti ve market; their
livelihood dpends on it. A variety of buyers (indwstry, the state,
venture caital) choose to buwy science. . . Scientists .. . . exchange
promises for cash (fadliti es, jobs, credibility, etc.) . . ,scienceisa
commodity not unlike deodarant or mouthwash . . .

This essy describes the performative interadion among
participants at the 50th anniversary of the first X-ray protein
phao, and interprets it as a social ritua . . . the invitation and the
program . . . [are] textua strategies designed to mobilize the
"tribal assembly" for a successon rite in which three successor
heroes divided among themselves the legacy of a venerated
"ancestor."
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