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The Current State of STS Studies and the History of Technology

For much of the Western world, and for other nations including Japan, the twentieth century, and
much of the nineteenth century, has been an industrial age. Even as countries like the U.S. and Japan
have moved into an electronic, service and knowledge-based, post-industrial era, large parts of the
ways we live our lives are still industrially mediated. My ability to fly 8,000 miles, in a Boeing 747
across an ocean that includes the International Date Line, in about 15 hours to be here to make this
presentation testifies to the deeply embedded nature of industrial technology. To state the obvious, the
very building in which we are meeting, the electricity that powers its systems (you will have noticed
there are no windows in this room), and the food that we ate today are all products of a very industrialized
nation, and they help to bind society together as a functioning whole: I do not think I need to convince
the members of this audience of that point.

In my own country, the societal significance of technology has been recognized for many years.
Thus, it should come as no surprise that as early as 1844, the Transcendentalist philosopher, Ralph
Waldo Emerson, wrote the following in his essay, “The Young American”:

The locomotive and the steamboat, like enormous shuttles shoot every day across the various
threads of national descent and employment and bind them fast in one web.®

Emerson was clearly commenting on the societal interconnectedness of the emerging transportation
technologies of the middle of the nineteenth century, steamboats and railroads. The adoption here, by
Emerson of a weaving metaphor implies the early recognition of the “seamless web,” as contemporary
sociologists and historians sometimes put it, characterizing the holistic interdependencies — the warp
and the woof — to borrow the textile metaphor, of science and technology on the one hand, and of
society on the other. Neither warp nor woof can be separated from the other without the cloth falling
apart, leaving us with nothing in their stead. Given that early recognition, it is somewhat surprising that
it took over a century after Emerson wrote that essay for anything approaching a formal interdisciplinary
study of science and technology to emerge. While certainly there were disciplinary efforts in history,
philosophy, and sociology of science, technology, and medicine dating from the early part of twentieth
century, it was not until the mid - to - late 1960s that what has become known as the field of Science,
Technology and Society began to develop formally.

STS, or Science and Technology Studies as it is sometimes now called, has as its primary focus
the explication and analysis of science and technology as complex social constructs with attendant
societal influences entailing a host of epistemological, political, and ethical questions. In this “contextual”
view, STS has come to recognize science and technology as neither autonomous juggernauts nor
simply neutral tools ready for any utilization whatsoever. Indeed, science and technology are commonly
perceived as value-laden social processes taking place in specific historical contexts shaped by, and in
turn shaping, human values as they are reflected in cultural, political, and economic institutions. Such
a view does not deny the constraints imposed by nature nor the physical reality of technological artifacts,
but it does insist that our knowledge and understanding of nature, of science, and of technology are
socially mediated processes. It is toward just such a holistic and interdisciplinary understanding, coupled
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with the hope that society will be able to better shape and control its science and technology as a
result, that STS aims and is particularly well suited to assist us.

At approximately the same time that STS was emerging in the 1960s, cognate changes in the
approaches of a number of more disciplinary oriented academic fields also took place. Illustrative of
this shift, and contributing to, these changes was the enormous influence of Thomas Kuhn’s The Structure
of Scientific Revolution, first published in 1962.“ More or less independently of each other, philosophers,
sociologists, and historians of science and technology began to move away from internalist studies to
more contextual interpretations. The common denominator across these fields was a critique of traditional
notions of “objectivity” within scientific and technological knowledge and action, a critique that
emphasized the value-laden contingent nature of these activities. This is why historian of technology,
Melvin Kranzberg argued that technology was never “ncutral.”™ For most scholars this meant not an
outright denial of the “reality” of nature or artifacts, but only an insistence that our understanding of
nature and of science and the creation of technology are societally mediated processes.

George Sarton, a Belgian scientist and mathematician turned historian, is usually credited with
founding the history of science as a modern academic discipline, first by establishing /sis in 1913 “a
review dedicated to the history of science,” and in 1924 by founding the History of Science Society.
While today it has become fairly commonplace for historians of science to work in a contextual or
constructivist mode, this has not always been the case. Nor was it typical for historians of science to
express much interest in the history of technology as distinct from science. Indeed, professional historians,
as well as the public, often misconceived technology and engineering as being merely applications of
theoretical knowledge. A part of this lack of interest may also have stemmed from a certain disdain for
engineering and technology. Nonetheless, despite these misconceptions, there was a long, even if
“minority,” tradition that expressed interest in technological topics. Many of these historians adopted a
progressive stance, idealizing contributions of technology to modern society’s well being. Such
idealization often led to a cataloging of contributions from an “internalist” perspective. Thus, the British
biographer Samuel Stiles eulogized the technical accomplishments of heroic inventors, industrialists,
and engineers in his Lives of the Engineers, which appeared in many editions starting as early as 1862.
™ In this century just after World War I, a number of British scholars founded the Newcomen Society
for the Study of the History of Engineering and Technology in 1920 and began publishing a journal of
Transactions. Similar in progressive spirit to the work of Sarton in the history of science, these early
historians adopted an “internalist” or non-sociological mode of presentation. Perhaps typical of this
approach was the work of Charles Singer, who wrote a multi-volume encyclopedic History of Technology,
in which he organized the material by industrial process and artifact type with little regard for its

sociopolitical context. ®)

There were, of course, some exceptions, perhaps chief among them the early work of Lewis
Mumford. He took a more holistic approach, and he sought to counter the misconception that technology
evolves under its own imperatives, somehow separate from human direction and cultural context. In
Technics and Civilization, Mumford described technics not as an “independent system” but as “an
element in human culture” that “promises well or ill as the social groups that exploit it promise well or
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Nonetheless, it would not be until the late 1950s that historians of technology would begin to
challenge the professional hegemony of the historians of science. In 1958, a small group of scholars
led by Melvin Kranzberg established the Society for the History of Technology, and the following year,
began publishing a journal called Technology and Culture. Here the selection of a title is instructive.
They might just as well have chosen a much more mundane title — Journal for the History of Technology,
except for the fact that right from the beginning SHOT’s founders intended a more cultural, or
“Contextual” approach. Thus, SHOT and Technology and Culture have long been “concerned not only
with the history of technological devices and processes but also with the relations of technology to
science, politics, social change, the arts and humanities, and economics,” concerns that lay, at the
center of what would come a “contextual” outlook and approach. 9

Typical of this approach has been the scholarship of Ruth Schwartz Cowan and Thomas P. Hughes.
In her book, More Work for Mother, Cowan explains contextually the seeming paradox between the
widespread dissemination of “labor saving” household technologies, things like irons, vacuum cleaners,
and washing machines, all products of industrial production — and the fact that they did not actually
reduce the number of hours of labor expended in household work. She argues that the answer lay in
cultural and societal factors — reduced numbers of servants, more loads of laundry now that some of
the drudgery had been removed, and the substitution of tasks such as shopping by automobiles for
goods that had once been delivered directly to the door. In a subsequent essay entitled “The Consumption
Junction,” Cowan emphasizes the end stage of the technological process by focusing on the ways
consumers make technological choices. Such choices can actually influence the very process of industrial
production itself, and the success or failure of its products. For Cowan then, the focus of her study is on
“social, rather than technical dynamics.”""

Thomas P. Hughes, in Networks of Power, examined comparatively the technical development
of electrical “systems” in the United States, Great Britain, and Germany between 1880 and 1930, and
he found these systems tied as much to political and economic factors and constraints as to anything
technical. Although Hughes’s work is located more to the technical end of the contextual spectrum, it
nonetheless reflects and addresses the societal context within which his technical systems are embedded.
Hughes’s work, through his ideas regarding systems, has provided a strong link to the field of the
sociology of technology with its focus on what has become called the “seamless web” of networks
including both technical and human factors. 2

Just as the history of technology has become increasingly contextualized in its pursuit and
interpretation, so too has the related history of industry and industrialization.! At the risk of
oversimplifying, in the past much of industrial history was dominated by economic historians who
focused on economic growth rates to determine when the process began, whether, in fact, it was
“revolutionary” or “‘evolutionary,” and what the implications of this were for capital formation. Today,
the focus would appear somewhat different. Without diminishing the importance of these earlier
questions, today, historians of technology, as well as social and environmental historians, seem interested
in a broader set of contextual issues and questions such as the following.!

108



Keynote Speech Artifacts ‘R* Us: Some Ruminations on Industrial History and Muscums

What were the implications of industrialization on the work force?

How did family life change, including the size of families, especially as work sites became
separated from the home ?

What were the implications for women and for children? Were there differences between middle
class and working class families?

What was the role of government in promoting, responding to, and regulating industry?

How have different cultural contexts among the different nations of the world been affected by
industrial developments?

Moving beyond the processes, work, and regulation of industrial production, how were goods
sold and distributed, and by whom and to whom? In other words what were the implications for society
of the products of industrial factories?

What happens to the products, not just in terms of consumption patterns, but in terms of their
disposal? That is, what are the environmental implications, not just of the production of materials, but
also their consumption?

One question that does not get asked often enough, is what were the roads not taken? What
processes, products, and organizational techniques failed or were not pursued? We should be asking
questions about failures as well as the successes of the industry.

Finally, what has the shift, at least in many industrial nations today, to a service-oriented, so-
called “post-indusutrial” economy meant?

Beyond all this, one might, in fact ask nearly same litany of questions about the process of *“de-

industrialization” as well as of “industrialization.”

The point, in identifying this laundry list of questions is to suggest, just as with the history of
technology, it is no longer sufficient when analyzing industrial history to adopt a narrowly economic
and largely progressive narrative story line. There have been too many societal implications and too
much variation in industrial history for traditional economic narratives and stories of progressive
accomplishment to continue to satisfy historians today. This is especially the case as we enter into the
new millennium of an increasingly global world that is a complicated mix of industrial and post-

industrial economies.

There are two key lessons to take away from the current status of STS Studies, and the fields of
technological and industrial history. The first is Constructivism. First and foremost STS assumes scientific
and technological developments to be a socially constructed phenomena. That is, science and technology
are inherently human, and hence value-laden, activities. They are always approached and hence
understood through our senses. This does not deny the “constraining” order of nature, but it does entail
a recognition that our understanding of nature and our development of technology are socially mediated
processes. The second point would be Contextualism. Because science and technology are socially
constructed, it follows as a corollary that they are historically, politically, and culturally embedded,
which in turn means they can only be understood in context. To do otherwise would be to deny their
socially constructed nature. This implies that any given technological solution to a problem must be
seen as contextualized within the particular socio-economic framework that engendered it. I believe

these two points are central to the mission and success of industrial history museums today.
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The Challenge of Industrial History Museums

Industrial history museums, just like the history of technology, have had a history of their own.
Not surprisingly, just as our historical understanding and interpretations of industrial and technical
history have changed, so too have the purpose and the approaches of such museums changed over
time. In 1925 Charles Richards, president of the American Association of Museums, published a book
called The Industrial History Museum. Like the early historians of technology such as Samuel Stiles,
the members of the Newcomen Society, and later Charles Singer, he sought to present humanity’s
technological accomplishments in positive light. Richards believed the economic and social importance
of industrial history should be highlighted in the museum setting.

We are today one of the foremost industrial countries of the world. Can we afford to omit from
our educational program the story of what has made us? We have developed a high type of
industrial organization and as a people we are the first to utilize the fruits of new inventions.
Shall we leave other nations to grow wise through their study of our achievements and
ourselves neglect their meaning and their inspiration?To tell the story adequately we need the
industrial history museum. %

Clearly, Richards viewed industrial history and its accomplishments in a positive light, and he believed
that industrial museums had an opportunity, perhaps even a responsibility, to showcase technological
progress.

In today’s postmodern world the place of industry, a quintessentially modern enterprise is far less
certain. Do we live in a post-industrial era — an Information Age? Is ours a service economy, rather
than an industrial economy? At the same time STS and the history of technology and of industry have
increasingly come to recognize the socially constructed natures of the their subject matter. This contextual
complexity and uncertainty suggests not only the problematic nature of interpreting industrial history
but also the important role that museums have to play in presenting industrial history to the public.
Industrial history museums are places that the public can visit in order to understand how different
nations and peoples have come to the places they now occupy; to gain perspective on the transitions
that we are currently undergoing as individuals, as communities, as nations; and to consider the future
of technology, work, and society. Thus, there are very real educational lessons with normative, political,
and technical elements to be learned at such institutions.

The challenge for the industrial history museum then is to determine how to make familiar and
celebrate, yet examine critically, a central element of modernity just at a time when the value of industrial
institutions no longer goes unquestioned and when they have become increasingly distant from the
direct experience of many people and no longer serve as the basis for economic, social, and cultural life
for many citizens. This is the situation and issue we as historians and museum professionals find
ourselves facing. Thus, at the most basic level, the primary raison d’étre for the industrial history
museum is to remind people that we have an industrial history when most of us no longer work in
industry.
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Industrial history museums have long had multiple roles. They are places not only for scholarship and
research and artifact collection and preservation, but also for education and entertainment. This
conception was certainly behind Henry Ford’s Greenfield Village and associated Museum. Likewise,
Julius Rosenwald had the following vision for the Chicago Museum of Science and Industry.

In an industrial center like Chicago there ought to be a permanent exhibit for the entertainment
and instruction of the people, a place where workers in technical trades, students, engineers, and scientists
might have an opportunity to enlarge their vision; to gain a better understanding of their own problems
by contact with actual machinery, and by quiet examination in leisure hours of working models of
apparatus; or, perhaps to make new contributions to the world’s welfare through helpful inventions.
The stimulating influence of such an exhibit upon the growing youth of the city needs only to be
mentioned."'®

There have been times, however, in our recent professional enthusiasm for scholarship and artifact
preservation that we have sometimes forgotten the importance of being “experience providers” as
Harold Skramstad, a former President of the Henry Ford Museum once put it. ' In this view we
should envision a museum’s artifacts and historical content not as ends in themselves, but rather as
means toward the delivery of memorable experiences that visitors can associate with their own personal
needs and background. The validity of such an approach was confirmed by a survey of museum goers
in Bethlehem, Pennsylvania, conducted by two anthropologists. They found that while most respondents
highly valued “content” in terms of authenticity and interpretation, what they also wanted was some
sort of personal “connection” or experience, what one person called a “mental sabbatical into the past.”
% Such visitor expectations suggest that we should transform our view of museums from “libraries of
artifacts” to “theaters of experience,” places where visitors can find content-rich experiences that connect
in meaningful ways for their lives today.

To suggest a museum approach that emphasizes experience is not to say that artifacts and historical
content are not important, far from it. However, we probably do need to break away from the older
“artifact-on-a-pedestal” approach and in its stead adopt one that contextualizes industrial objects for
visitors in meaningful and educational ways. This is not to say that we should confuse what artifact-
based exhibits can accomplish with what historians attempt to recreate through their historical narratives
in scholarly books and articles. Nonetheless, it is important to combine the historian’s story telling
strength with the curator’s desire to foreground the artifact. Without the appropriate framework, no
artifact by itself, not even a piece of the true industrial cross, is worth as much. Yet, we must recognize,
as Matt Roth, the historian of the Automobile Club of Southern California and former curator of the
Petersen Automative Museum, reminds us, that there is a certain power to the tangible and hence

“visual cognition stands at the core of the exhibit experience.”™"”

How then are we to provide the desired experience, one that at once recognizes what Roth calls
the “tyranny of the tangible,” while at the same time offering a contextual framework of interpretation?
Clearly industrial history museums must have in their possession, and make available to the public
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through its displays, the “right stuff.” At the same time, the museum must provide authentic and
meaningful information about their artifacts, in a manner that will resonate with the visitor and allow
the individual to “interact” with the exhibit and make that an important personal connection. %

One way that such experience can take place is through the authentic experience of industrial
place. Thomas Leary and Elizabeth Sholes, both museum consultants, have suggested that this can
occur through the preservation and interpretation of industrial sites. They serve as “theaters of memory”
in which “human episodes of industrial production played themselves out.” In their view, the “goal of
museology should be a good story well told” and that this can best take place when the industrial
environment is as authentic as it can be. Clearly they recognize that not all museums will have the
luxury of being located in now defunct factories or industrial settings, and even if they were, they
recognize that “a// historical preservation and presentation is inherently inauthentic...” because by its
very nature it is a reconstruction of sorts. But to tell the “captivating tale of industrial history,” it is not
enough for industrial history museums “to content themselves with displays of products and mammoth
machinery.” Exhibits that leave out the people whose lives have been affected by these machines and
their products leave out an essential dimension of the story. There must also be “a powerful interpretive
package,” for otherwise, “the most grandiose Theater of Memory is nothing but an empty stage.”?"

Setting aside some very real differences among curators and historians regarding the degree and
extent to which artifacts should be emphasized versus how extensive a narrative framework can be
provided, I would like to suggest some examples of contemporary industrial history exhibits that
appear to work well, and by comparison a few cases that work less well.

The textile industry is generally viewed as being one of the key elements of the industrial revolution,
and as such, displays of various carding, spinning, weaving, and finishing machines are often used to
depict the importance and workings of the artifacts that did so much to transform cloth production and
the work patterns associated with it. While displays of individual machines such as wool pickers,
spinning frames, or power looms are impressive [slide 1], how much more instructive it is when such
artifacts can be displayed in the manner in which nineteenth-century workers themselves would have
experienced them in all their dusty and noisy reality. Thus, it is particularly instructive to be able to see
a carding machine operated and interpreted in a shop much like such machines would have been used
at Sturbridge Village, a recreation of a mid-nineteenth-century, proto-industrial village in central
Massachusetts[ slide 2]. Equally revealing is the reconstructed weave room in the Boott Mill Museum
at Lowell, Massachusetts with its sixty-odd multiple looms, which when operated are so loud that
visitors to this national park are given earplugs to protect them from the sound that a nineteenth -
century mill hand would have endured on a daily basis [slide 3]. Even when it is not possible to have live
interpreters, or a full-sized weave room, it is possible to show the wider societal context within which
textile machinery operated as is suggested by a portion of the textile section of the Henry Ford
Museum’s “Made in America” exhibit [slide 4]. Here a carding machine and a simple loom are
contextualized in front of photographs of a textile mill and workers, including women and child
laborers. This is complemented with a book and a family photograph. The book might have been read
by a mill girl while tending her machines in the middle of nineteenth century. Thus, even without the

112
























Some Concluding Observations

Let me conclude by making some observations regarding the future of industrial history museums.
My thoughts are intended to be suggestive, not overly formulaic, for it would appear, based on my
interaction with museum professionals, that there is no one best way or single correct formula. However,
I do think it is possible to suggest some of the ways that industrial history museums can be successful

and have meaning in a postindustrial world.

Certainly one central role for the modern industrial history museum is to help its visitors make
sense out of industrial society, to understand how the world of industrial work, and the consumption
patterns that it has engendered, came to be the way they are. To do this the museum must address a
wide range of issues in modern technological society, of which technology is an important, but not the
sole, component. Thus, just as the field of STS argues that technology must be understood in its societal
context, the industrial history museum must include not only technological artifacts, but also focus on
the stories of work, community, business and management, and distribution and consumption.

In telling these stories, the modern museum must allow many voices to be heard and multiple
memories to be brought to bear. The once dominant “progress story” by itself is no longer adequate.
Room must be made for the voices of workers, family members, community residents, and consumers
to be heard alongside those of inventors and engineers, and owners and managers. If handled well such
a multiplicity of voices can be exciting and revealing of industrial history’s wonderful complexities,
and visitors will be able to identify their experiences with those stories being exhibited. Thus, visitors
should be seen not merely as empty vessels to be filled with curatorial knowledge, but rather as active
participants in the work of interpretation.

As is only proper, artifacts will continue to be a central facet of industrial history museums. Some
would argue that they must continue to be fore-grounded and allowed to speak for themselves, while
others, like myself, call for more in the way of contextual interpretation. In either case, while artifacts
will continue to be important, the challenge will be to show the oft times hidden structure of industrial

society — economics; politics; issues of race, class, and gender; environmental implications; etc.

Although difficult, I would argue it is also important at least to suggest the notion of “contingency,”
the path not taken. The constructivist notion that history is not deterministic, that events and things
could have been otherwise, is a theme central to STS and the history of technology today. It is, however,
a theme difficult to illustrate when the very artifactual collections of museums largely relate to the
paths that were, in fact, chosen. Nonetheless, some attempt to illustrate such ideas is important, if we
wish visitors to come away from their museum experience with the idea that they can have a role to
play in future technological history.

Ultimately, of course, industrial history museums, must make the public history that they have to
offer not only intellectually challenging and meaningful, but also just plain fun and entertaining, for
their visitors. This is especially true in a post-industrial era when museums are competing for voluntary
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leisure time and money with the shopping malls, Disney Worlds, and theme parks of today. This means
the whole experience, including restaurants, bathrooms, and gift shops, as well as the exhibits themselves,
must be set up in ways so as to be rewarding for the visitor.

The challenge for industrial history museums then will be to make connections to the industrial
past for their visitors through the stories these museums have to tell, to make connections between the
cavernous buildings, monumental machines, and the artifacts of production and the memories that
visitors bring to their interpretation. To do otherwise would be to abandon to the slag heaps of history
a part of our past that has directly influenced, and indirectly continues to shape, the lives of countless
people, despite the post-industrial world in which they find themselves living today.

Thank you very much.
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(1)In talking about the history of technology and STS studies [ have drawn heavily from my rccent book,
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(4) Thomas Kuhn, The Structure of Scientific Revolutions (Chicago: University of Chicago Press, 1962, 2d cd.,
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Now, there are other reasons for abandoning the arrow for the matrix. One is that in order to
explain technological development, we have to include more people in the history of technology than
linear models allow for. Engineers and inventors (who are not always the same people) are important,
but they alone don’t shape technology. As Dr. Cutcliffe pointed out, we have to add consumers and
users, and we have to add workers as well. That’s just a short list. This illustration ([slide 10])
which I’ve taken from a book by Amold Pacey presents a model of numerous overlapping spheres
within which technological change takes place. At the bottom, he illustrates the expert sphere, and on
top the user sphere, and notice he has them over-lapping. He also includes three different axes within
this matrix, which he labels ‘cultural’, ‘organizational’, and ‘technical’ . It’s never a matter of
technology ‘impacting’ society, but of technology emerging from within a matrix where society and
engineering have no clear boundary.

Adding more groups of et 9
people to the
history of technology

expert spher®

FIGURE 6 An sutline map of technolagy-practice developed from figare |
Umuwnﬂlhmcwai&inlxmynhvmkqui}mmcwhammﬂy.
Jood and water, and who make wse of medical services. The user sphere indicates
the main scope of uscrs’ erpenizatic d ’ criap with the cxpent
sphere is indinated,

[slide 10]
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between — and sometimes co-creation among — diverse cultures, rather than simply their stationary
use and invention in one.

Thank you.
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Oxford U. Press, 1990). A Hungarian-language website dedicated to Telefon Hirmondo, from which |
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(5)Social histories of telephony in North America include Michelle Martin, Hello Central? : Gender; Technology,
and Culture in the Formation of Telephone Systems (Montreal: McGill-Queen U. Press, 1991) and Claude
Fischer, America Calling: A Social History of the Telephone to 1940 (Berkeley, Ca.: U. of California
Press, 1992). Sce also Merritt Roe Smith and Gregory Clancey, Major Problems in the History of Ameri-
can Technology (Boston: Houghton-Mifflin, 1998), Chapter 7 (Telephony, 1872-1914).

(6)<http://park.org/Japan/NTT/MUSEUM/index_c.html>

(7)A good example of such scholarship, which follows particle physicists through high-tech laboratorics in
America and Japan, is Sharon Traweck, Beamtimes and Lifetimes (Cambridge, Mass.: Harvard U. Press,
1988).
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