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friends and family members, Jill Magi, Jonny Farrow, Michelle Memran,
Elissa Linow, Beth Rosenberg, Stephanie Hirschman, Robert Landon, Rob
Einaudi, Irene Stapleford, Jared Stark, Adam Gwosdof, Fred Spitz, Rachel
Rosenzweig, Tom Dunham, Todd Pierce, Jessica Porter, Matthew
McGuire, Mary Rodgers, Geraldine Peterson, and Peter and Nan Nolan.
'This book is dedicated to all of the students T have had the pleasure of work-
ing with and to my late colleague and friend Charles Hirsch, whose death
in 2013 has left the world and us all a bit poorer. “Glory be to God for
dappled things,” he said to me on the first day I met him, quoting Gerard
Manley Hopkins in a moment that was, as usual with Charles, fitled with
humer, wit, irony, absurdity, and truth. Thank you, Chatles, for teaching
me so much about technology and writing and teaching and life. Although
I know you would have offered a few criticisms, I hope you and others may
enjoy this book.

The author and editots of this book would also like to extend ourheartfelt
thanks. to the following academics who provided valuable feedback on this
anthology during its development:

Gwen Argersinger, Mesa Community College; Greg Bachar, Seattle
Central Community College; Allison Bryan, Atlantic Cape Community
College; Nandan Choksi, Broward College; Douglas Crawford-Packer,
University of Kansas; Carol DeBoer-Langworthy, Brown. University;
Jacqueline DiChiara, Faitleigh Dickinson University and Bergen Com-
munity College; Mike Dubose, University of Toledo; Michael Duvall,
College of Charleston; Sharynn Etheridge, Clafin Universicy; Cheryl
Finley, University of California — Merced; Rod Freeman, Estrella Moun-
tain College; Angela Fulk, Buffalo State College; Dane Galloway, Ozarks
Technical Community College; Chris Gerben, Stanford University; Nora
Gold, Baruch College; Theresa Hunt, Rutgers University; Joseph Justice,
South Plains College; Michael Klein, James Madison University; Pete
Kunze, Florida State University; Kaxa Mae, Northeastern University;
Michael Martin, Marygrove College; James McWard, Johnson County
Community College; Dorothy Minor, Tulsa Community College;
Christy Rieger, Mercyhurst University; Mark Stevens, Southern Poly-
technic State University; Rebecea Saulsbury, Florida Southern College;
KT Shaver, California State University-Long Beach; and Michel Walker,
Copper Mountain College.

“Which

~Came First,
Technology
or Society?

Technology is—and has always been—all around
us. It is a fundamental part of what it means tobe
human and hOW SOClEtY fllI'lCthI‘lS However, tcchnology

is also, as the writers in this chapter remind us, a term and a concept that
few of us fully comprehend. Of the many issues involved in u_ndcrstand;
ing what technology s, the first complication arises in relation to our
contemporary use of the term as one that refers primarily to computers
a:nd cell phones, In fact, the Word rechnolagy‘refers to mﬁch more than
the information and communications technologies (ICT) represented
by devices like these. Technology is also—to name just 2 few other
examples—scissors, highways, nail polish, photocopiers, automobiles,

and supercolliders. Furthermore, technology: encompasses not only
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2 Which Came First, Technology or Society?

artifacts, or things, but also processes and systems, which are sometimes
mechanical, sometimes digital, and often human and creative. Finally,
although today we may think; talk, use, read, and write about this term

technology on a daily basis, this broad awareness and interest in.technol-

ogy is very recent. As several writers'in this chapter note, even though .

technology is as old as human history, the term zechnology itself did not

come into common usage until the mid-twentieth century.

In his book Keywords, the cultural critic Raymond Williams proposes that
“some important social and historical :processes occur within language.”
This phenomenon may be nowhere more evident in the present day than in
this word technology. Asa word that most of us refer to with great frequency,
and as one that we now read about just abour everywhere, technology is one
of those words that, as Eric Schatzberg comments in his essay in this chap-
ter, quickly begins to “mean everything and nothing,” And yet the impor-
tance of this word and how it is used cannot be overlooked. As Leo Marx
comments in his essay in this chapter, “such keywords often serve as mark-
ets, or chronological sign-posts, of subtle, virtually unremarked, yet ulti-
mately far-reaching changes in culture and society.” That the meanings of
words may be unstable and important is both reassuring and disturbing
news for writers. Such a state reflects the potential power of writing as
much as it reflects' many of the problems associated with it. The fact that
this word zechnology is oné that can mean and refer to so many different
things is certainly part and parcel of why there is so much to say, and to
write, about it. o -

All the writers in this chapter are interested in considering the many
different things that technology is and has been—both as a word and asa
concept—and how these definitions relate to and help us to understand
technology’s relationships with culture and society. Professor of Science,
Technology, and Society Thomas P. Hughes reminds us of the many com-
plications involved in defining technology and how it did not emerge as a
term for describing the mechanic arts until the middle of the twentieth
century. Posing the question outright in his essay “What Is Technology?”
academic Eric Schatzberglooks at definitions of the word in both popular
and scholarly usage and the relationships between the two. Journalist Sarah
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Murray explores how Millennials, or the: generation born after 1980,
currently assess the impact of communications technologies on culture and
society. Historian of Science and Technology Leo Marx proposes that the
concept of technology itself, even more than the lethal weapons and bombs
made from various technologies, may be hazardous. Futurist Kevin Kelly
compares technology toaliving organism and defines itas an entity with its
own desites in his article “What Technology Wants.” Finally, media
theorist and cultural critic Neil Postman reflects on the “Five Things We
Need to Know About Technological Change” in an essay that considers the
ways and means in which technology always simultancously “giveth” and
“taketh away.” :

Thomas P. Hughes
“Defining Technology”

Thomas P. Hughes is Mellon Professor of the History and Sociology of
Science, Emeritus at the University of Pennsylvania. He is also Visiting
Professor at the Massachusetts Institute of Technology and. Stanford
University. He has been writirig_, thinking, and teaching courses about tech-
nology for s'ev‘eral decades. With a background in history and engineering,
his writings on technology combine both scholarly and practical perspec-
tives. He is the author of dozens of books and articles, including Rescuing
Prometheus (Pantheon, 1998); American Genesis (Penguin 1990), which
was a Pulitzer Prize finalist; and Lewis Mumford: Public Intellectual (Oxford
University Press 1990), which he edited with Agatha Hughes. The following
essay is.excerpted from his most recent book, Human-Buitt World: How
to Think About Technofogy and Culture (Chicago 2004). In this essay,
Hughes explores the complexity involved in defining technology and con-
siders the relationships between the history of the word and its use in
contemporary society. '

What doe's' the word fechnoﬁogy mean to ydu? What are your sources for
# this definition? '
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Dcﬁ-ning technology-in its complexity is-as difficult as grasping.the
essence of politics. Few experienced politicians and political scientists
attempt to define politics. Few expetienced practitioners, historians, and
social scientists try to inclusively define technology. Usually, technology
and politics are-defined by countless examples taken from the present and
past. In the case of technology, it is usually presented in a context of usage,
such as communications, transportation, energy, or production.

The word “technology” came into common use during the twentieth
century, especmlly after World War I1.-Before then, the “practical arts,”

apphed science,” and “engineering” wexe commonly used to designate

: -what today is usually called technology. The Oxford
English Dictionary finds the word “technology”

being used as eatly as the seventeenth century,

but then mostly to designate a discourse or trea-

‘tise on the industrial or practical arts. In the

‘nineteenth century, it designated the practical

~ arts collectively.

In 1831 Jacob Bigelow, a Harvard professor, used the word in thetitle of
his book Elements of Technology . . . on the Application of the Sciences to the
Usefirl Arts. He remarked that the word could be found in some older dic-
tionaries and was begmmng to be used by pracncal men. He used “technol-
ogy” and the “practical arts” almost interchangeably; but distinguished them
by associating technology with the application of science to the practical, or
useful, arts. For him, technology involved not only artifacts, but also the pro-
cesses that brmg them into being. These processcs involve invention and
human ingenuity. In contrast, for Bigelow, the sciences consisted of discov-
ered principles, ones that exist 1ndependent1y of humans. Thc sciences ate
discovered, not invented. _

I also see technology as‘a creative proccss 1nvolv1ng human ingenuity.
Emphasis upon making, creativity, and ingenuity can be traced back to
teks, an Indo-European root of the word * ‘technology.” Teks meant to fabri-
cate or to weave. In the Greek, tekton reforred to acarpenter or builder and
tekbné to'an art, craft, or skill. All of these eatly meanings suggest a process
of making, even of creation. In the dedle Ages, the mechanical arts of
weaving, weapon making, navigation, agriculture, and hunting involved
building, fabrication, and other productive activities, not simply artifacts.

Landscape architect Anne Whiston Spirn’s definition of landscape in
The Granite Garden: Urban Nature and Human Design (1984) suggests a
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way of thinking about technology. For her, landscape connects people and
aplace, and it involves the shaping of the land by people and people by the
land. The land is not simply sceneryy it is both the natural, or the given, and
the human-builr. It includes buildings as well as trees, rocks, mountains,
lakes, and seas. I see technology as a means to shape the landscape.

As noted, “technology” was infrequently used until the late twentieth
century. When a group of about twenty American historians and social
scientists formed the Society for the History of Technology in 1958, they
debated whether the society should be known by the familiar word “engi-
neering” or the unfamiliar.one “technology.” They decided upon the latter,
believing “technology,” though the less used and less well-defined term, to
be a more inclusive term than “engineering,” an activity that it subsumes.-

- So historians of technology today are applying the word to-activities and
things in the past not then known as technology, but that are similar to
activities and things in the present that are called technology. For example,
machines in the nineteenth century and mills in the medieval period are
called technology today, but they were not so designated by contempo-
raries, who called them simply machines and mills. :

In 1959 the Society for the History of Technology began publication of
a quarterly journal entitled Technology and Culture. The bewildering vari-
ety of thingsand systems referred to as technology in the journal’s first ewo
decades reveals technology’s complex character. Rockets, steam and inter-
nal combustion engines; machine tools, textiles, compuers, telegraphs,
telephones, paper, telemetry, photography, radio, metals, weapons, chemi-
cals, land transport, -production systems, agricultural machines, water
transport, tools, and instruments all appear as technology in the journal’s
pages. Yet the various kinds of technology noted in Zechnology and Culture
have a common denominator—most can be associated with the creative
activities, individual and collective, of craftsmen, mechanics, inventors, en-
gineers, designers, and scientists. By limiting technology to their creative
activities, I can avoid an unbounded definition that would include, say, the
technology of cooking and coaching, as widespread as they may be.

Having taught the history of technology for decades and having faced
the difficulties of dcﬁningli't in detail, I have resorted to an overarching
definition, one that covers how I use the term generally. I see technology as
crafismen, mechanics, inventors, engineers, designers, and scientists using
tools, machines, and knowledge to create and control a human-built world
consisting of artifacts and systems associated mostly with the traditional
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fields of civil, mechanical, electrical, mining, materials, and chemical engi-

" neering; In the twentieth and twenty-first centuries, however, the artifacts

and systems also becomne associated with newer fields of engineering, such
as aeronautical, industrial, computer, and environmental engineering, as
well as bioengineering, .- . , ST :

Besides seeing technology associated with enginecring, I also consider it
being used as a tool and as a source of symbols by many architects and art-
ists. This view of technology allows me to stress the acsthetic dimensions of
technology, which unfortunately have been neglected in the training of en-
gineers; scientists, and others engaged with technology.

-+ My background helps explain why I have chosen a definition emphasiz-

ing creativity and control. Before earningaPh.D. in modern European his-

- tory, I received a 'degree in mechanical and electrical engineering, In the

1950s, I found engineering and related technology at their best to be cre-
ative endeavors. Not uncritical of their social effects, Istill considered them

potentially 2 positive force and expressed a tempered enthusiasm for them

and their practitioners.

Since then, [ have learned about the Janus face of technology from coun-
terculture critics, environmentalists, and environmental historians. Yet the
traces of my enthusiasm still come through in my publications, especially
this one. Hence my. defining technology as-a creative activity, hence my
willingness to sympathetically portray those who have seen technology as

.evidence of a divine spark, and hence 1ny interest in those who consider the

machine a means to make abetter world. Yer this sympathetic view is quali-
fied by what I have learned from critics of technology. '

Analyze . .
1. Hughes begins his essay by writing, “defining technology in its com-
+ plexity is as difficalt as grasping the essence of politics.” Explain the
difficulties involved in defining politics. How might these relate to the
complications involved in defining technology? How apt is this com-
parison? What may such a comparison suggest about the various ways
in which technology is defined and discussed? : "
2. According to Hughes, why was the word technology infrequently used
until the late twentieth cencury? . '
3. Who is Anne Whiston Spirn? What are some-of the teasons why
Hughes mentions her definition of landscape in his essay?
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Explore = : :
1. How muich have you thought about this word techrology? What was
‘your definition of it prior to reading Hughes’s essay? Has your defini-
tion changed after reading this essay? Why or why not? Write one
paragraph in response to each question, _

2, In your own words, and based on - what you have learned from this
essay, write your own working definition of zechnology using the one
Fughes presents near the end of his essay as a model.

3. Actheend of his essay, Hughes refers to the “Janus face of technology.”
If you are not familiar with what this reference to-the Roman god
Janus means, look it up. In one or two paragraphs reflect on how Janus
relates to the issues Hughes raises in relation to defining technology
and'his discussion of technology.

Eric Schatzberg
“What Is Technology?”

- Eri¢"Schatzberg is Professor of History -of Science at the University of
Wisconsin-Madison and Director of the Robert F. & Jean E. Holtz Center for

“Science and Technology Studies. He is'working on-a book on the history of
the word technology and is using his blog, “Rethinking Technology” (http://
rethinktechnology.wordpress.com/), as a place to explore and write about
ideas related to this book. Offering readers some context for why he is writ-
ing a book about just one word, Schatzberg explains that while "Everyone
knows that technology is an ubiquitous concept of our late-modem age . . .
the term is also vague and poorly understood.” In this essay, originally pub-
lished as a blog post, Schatzberg discusses the diverse and sometimes
contradictory meanings of the word to draw attention to the importance of
its history and current status, as well as “to challenge the way the term gets
used to obscure the role of conscious human choice in shaping our material
culture.”

® \What are some of the ways you use the word technology in'your everyday

o

v life? Does this word always mean the same thing when you use it?
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I ‘'m writing a history of the concept of technology. (I use the convention of
talicizing technology when ralking about the term itself rather than what
the term refers to in the world,) Why am Iwriting a book about one word?
Well, most people.would agree it’s a pretty important word, central to the
discourse of late modernity. As this Google Ngram shows, in frequency
technology has become as important as science. : o
But frequency doesn't teli the whole story. Technology is a word that
mystifies as much as it explains. In the memorable words. of the online
comic strip character Strong Bad, “the word technology means magic, It’s
basically anything that’s really cool that you don’t know how it works. And
if it breaks, you have to buy a new one.” L
This is parody, of course. It works because Strong Bad captures how
most people indeed relate to what we think of as technology. But this rela-
tionship expresses a deep irony. In one of its core meanings, zechnology is
the cpitome of rational human activity, whar philosophers call “instru-
mental action,” use of the most effective means to achieve a given end.
(Il be critiquing chis definition of technology in my book, but that’s a
subject for a fucure post.). Yet to most users, the products of this rational
action are as mysterious as transubstantiation of the Eucharist into the
body of Christ. ' o s
That’s just one example of how messed up the concept: of technology is.
But it’s not an isolated example. In both popular and scholarly usage, the
meanings of technology are deeply contradictory, almose perversely so. The
concept embraces ideas and things, the recent and the ancient, everything
and therefore nothing. One leading reference work in the 1950s defined
technology unhelpfully as “how things are commonly done or made,”
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a definition that could apply to every form of human activity, from prayer
to defecation. In contrast, popular usage limits technology primarily to digi-
tal electronics. This usage is commen in elite discourse too, for example
“instructional technology,” which refers almost exclustvely to educational
use of digjtal tools. Similarly, the “technology” web page of the New York
Times describes itself as covering “the Internet, telecommunications, wire-
less applications, electronics, science, computers, ¢-mail and the Web” (chis
is in metadata). Bu if we limit fechnology to digiral devices, the term would
be useless for explaining the role of machines, tools, skills, practical knowl-
edge, and related theories in shaping human history. '

Is this a problem? It is if we take technology seriously as a concept for
understanding our modern world. :

Analyze S

1. Why does Schatzberg include the Google Ngram in his article? How
does it relate to and support the argument he presents?

2. What examples does Schatzberg give to illustrate the ways in which
various meanings of the word technology are “deeply contradictory”?

3. Explain why Schatzberg asserts that limiting technology to digital de-
vices is a problem if we are to fully undesstand the meanings of this
term zechnology. :

4. Scharzberg employs a religious metaphor in this essay. Is this effective
in supporting the points he is making regarding technology and magic
and how difficult the word technology is to define? Why or why not?
What are some other images he could have used to make this point?
Explain why these images would have been more or less effective.

Explore . .

1. Look up the word zechnology in two different dictionaries, for instance
Merriam-Webster’s and. Dictionary.com. Transcribe the definitions,
making sure to cite your sources. Then, look up and carcfully read the
“Definition and usage” section for the entry on “Technology” on
Wikipedia. What similarities exist across these entries?: What differ-
ences? In a short essay, explain how and in what ways each entry and
the differences amongst them relate to several key points made by
Schatzberg in his essay.




