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introduction

Taking Culture Seriously in
The Age of Innovation

ffi. We are in the midst of a frenzy of innovation.
. ffi Technolosical innovation has been called the sin-
'':;:s$Wlri' 

gle most significant driver for the development of
national competitiveness for countries across the globe.l
While the position of the United States has fallen in the
global rankings that measure investment in innovation
(from first in zoo5, to seventh in zooT), countries such as

Denmark, Sweden, and Singapore are leading the way in
cultivating complex socio-technical and political systems

that foster innovation based on the development and de-

ployment of new technologies.2 But technological innova-
tion is not simply the concern of national governments, it is
also the preoccupation of increasing numbers of individuals
who display their inventiveness as YouTubevideos, FaceBook

games, and pithy blog entries. Terms such orr, the Maker's
Movement, and prosumer markets identi$r cultural zones

where personally motivated individuals fabricate innovative
applications that contribute to the plentitude of digital cul-
tures. In between government-initiated national projects
and new popular social movements lies the middle zone of
the creative industries, an emergent cultural formation in-



An lndex of Culture and Technoto gy (OZ .07 .07)
o Amount per capita in U.S. dollars

Singapore is poised to invest in incen.
tives to develop the nation as a global
hub for innovations in Interactive
Digital Media: 74.r

o Amount per capita ailocated in
the FYzooT U.S. budget for the
"American Competi{iveness
Initiative" intended to boost U.S.
innovation through R&D, education,
and entrepreneurship: 1 9.a

o The number of pixels color-coded
as lGshmir teritory by Microsoft
designers as part of a map of India
included in a Windows 95 plug-in: B.s

o Estimated loss of revenue for Micro-
soft when the lndian government
banned the product for designating
the disputed territory as belonging to
the Kashmiri people: $3,000,000.6

o Number ofYouTube videos uploaded
on a daily basis: 65,000.

o Number of on-line scholarly journals
that accept submissions that include
embedded video materials: 5."

o Number of academic programs
(wortdwide) in culture and
technology:7.o

o Number of graduate schools
(worldwide) of culture and
technology: 1.r0

o Number of Googie hits {or the
phrase "technological innovation and
economic growth": 1 4.500.

o Number of Google hits for the
phrase "technological innovation and
cultural enhancement": 0.

volving the capitalist transformation of art practice into creative labor for
the purpose of fostering innovation-especially in the area of new media-
as a consumer commodity. The emergence of the creative industries has
garnered significant attention from cultural critics, whose evaluations of
the political implications of this new formation, which gives rise to new
class identities (the no-collar worker), new work practices (eJancing), and
new organizational forms (;elly work events), are all over the map.11 I call
attention to these examples as evidence for my claim that whether it
manifests through the launch of new national initiatives, as popular cultural
movements, or new work practices, innovation has become the dominant
zeitgeist of the early twenty-first century.

In this project I discuss the practices ofa professional group oftechno-
logical makers (of which I've been a member) who were-at least for part
of the story-employed in the business of technological innovation. Given
the index items mentioned above, there are several frames of analysis I
iniradilcti*n



could employ in this effort, but do not. For instance, I am not going to
situate the work I describe in this book as part of a U.S. national project on
innovation; I am not going to offer explicit comments about the ideologi-
cal implications of the creative industries; and I am not going to spend
much time teasing-out the distinctions between professional versus ama-
teur innovation. The historically literate understand that the distinction
between "professional" and "amateur"-especially as agents of technologi-
cal innovation-has always been about struggles for privileged legitimacy.
The official histories of science and technology are full of accounts of
significant contributions by so-called amateur scientists and technologists,
as well as the accounts of how the demarcation between professional and
amqteurhas been institutionalized, politicized, and deployed in the service
ofthe consolidation of power. The distinction is one of the enabling condi-
tions that literally wrote women out of the official histories of technology
(Stanley, 1995). In point of fact, the membrane that separates professional
from amateur science has always been leaky. While it would be fascinating
to explore the shifts that have generated the rise of the "prosumer" as an

ultramodern cultural agent, this is not my focus here. What I am going to
do is describe and analyze a series of efforts and projects that were ex-

plicitly designed to produce cultural innovations using, what were at the
time, cutting-edge technologies. My aim is to argue for the importance of
taking culture seriously in the process of technological innovation and to
illustrate through references to specific projects how this may be done. I
hope to demonstrate how innovation could be even more innovative in its
scope ofvision for the future if it were to take culture as a precondition and
horizon of creative effort.

In the popular business press, the common understanding of innova-
tion focuses almost exclusively on its technological dimension: and re-
latedly, the value of innovation rests solely on the basis of economic payoff
(or costs). \A/here the term "invention" refers to a novel idea or thing,
innovation implies the creation of unique arrangements that provides the
basis for a reorganization of the way things will be in the future: in this
sense, all innovations rearrange culture. But, as was true for the misin-
formed Microsoft products referred to in the above inde4 the recognition
of this fact often does not happen until well after the innovation has

propagated throughout various quarters.l2 F{ow is it that discussions about
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technological innovation in the fwenty-first century continue to bracket
conversations about culture ?

while the unintended consequences of new technologies are di{ficult to
predict before they unfold, many people still seem to be surprised by the
fact that technological innovations have cultural consequences. This per-
sistent blind spot is symptomatic of an impoverished understanding of the
relationship between technology and culture. As cultural theorists,Jennifer
Slack and Greg Wise (zoo5: 6) explain, the dominant perception-what
they refer to as the "received view ofthe relationship between culture and
technology"-is that culture and technology are separate domains of hu-
man life. This received view is well represented in common understandings
about technology that, for example, see it as the main "engine of progressi'
and that propagate beliefs in technological determinism, along with the
myth that people have little or no control over technology writ large.
Holding tight to the received view significantly impacts the imagined pro-
cess of technological innovation. Like blinders on racehorses, it literally
limits the vision of the track ahead. As a consequence, the range ofpossibil-
ities for a technology-under-development is narrowed. This narrowed per-
spective sets up the conditions whereby technological failures are attrib-
uted (in a most unsatisfactory manner) to both unintended consequences
and unforeseen circumstances. continuing to bifurcate the technological
from the cultural not only makes probable consequences unthinkabre, but
also severely limits the imaginative space of innovation in the first place.

It is not currently common to pursue technological innovation for the
purposes of cultural enhancement, as the search results I reported in the
above index reveal; yet, even the most cursory review of the major innova-
tions to emerge over the past two decades provides ample evidence that
the significance of impact isn't tied simply to technological dimensions or
economic payoff, but to the breadth of an innovations social and cultural
repercussions. The invention ofnovel devices, applications, and tools nec-
essarily involve the manifestation of an array of human practices: new
languages; new body-based habits; new modes of interactivityi new forms
of sociality; newforms of agency; newways ofknowing; newways ofliving
and dying. Recent advancements in computing, media forms, networked
communication systems, material sciences, and biotechnology, have not
simply rearranged the technological infrastructure of human life, they have
reconfigured what it means to be human by reconfiguring the spaces of
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possibility for the formation of social relationships, as well as for the pro-
duction of human life. As I stated earlier, the overarching argument of this
book asserts that culture needs to be taken seriously in the practice of
technological innovation. Moreover, I argue that those who engage in
technological innovation are not simply involved in the creation of unique
consumer goods, digital applications, gadgets, and gizmos, but also in the

process of designing the technocultures of the future' This leads me to

assert that the real business oftechnological innovation is the reproduction
of technocultures over time.

I use the word "culture" throughout this project to indicate a socia\
shared symbolic system of signs and meanings. This project is deeply

informed by a rich tradition of cultural studies that is strongly interdis-
ciplinary in its approach to "culture as a whole way of life" (Wlliams, rgsr).
In its early formation, cultural studies bridged the analytical divide be-

tween sociology (as the study of practices) and literary theory (as the

study of expressive forms). As it developed into a robust scholarly field,

cultural studies encompassed insights, key concepts, and methods from

anthropology, art history, media studies, and political economy'13 It is by
now, 2oo9, a mature tradition in the humanities. This book seeks to extend

the questions, methods, and analytics of cultural studies to those disci-

plines and domains of human practice that are centrally engaged in tech-

nological innovation. I consider this a meeting that is long overdue. Fol-

lowing the lead of Slack and Wise (zooz; zoo5), I try to avoid setting the

terms "technology" and "culture" in opposition in favor of developing a

concept that formulates technology and culture as a specific unity; the

term for this unity is "technoculturej' In this project I address one aspect of
the dynamic formation of contemporary technoculture that involves spe-

cific groups ofpeople who engage in particular practices for the PurPoses
of creating technological innovation. These groups of people include the

many collaborators I have worked with on the design of innovative digital
experiences, as well as those designers and technologists who created the

inspiration and prior art for these innovations. My point is to illuminate
the details of situations when matters of culture were overtly discussed in
the negotiations among design participants, and resulted in the manifesta-
tion of something called an "innovationi'

Bruce Sterling, the author and public intellectual who, in his book
Shaping Things (zoo5), turns his well-honed imagination for science fic-
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tion to the project of unpacking the contours of contemporary technocul-
ture, provides another vector of inspiration for this project when he specu-
lates about the changing relationship between people and objects.l4 In his
case, the privileged object of theoretical fascination is the "gizmo," an
explicitly designed object-form that manifests the fecundity of digital in-
formation. Living in a gizmo technoculture requires significant invest-
ments of time and attention. "What impacti' he asks, "does this have on
us?" He describes the cognitive conundrum of living in a gizmo epoch: "It
may dawn on you that you are surrounded by a manufactured environ-
ment. You may further come to understand that you are not living in a

centrally planned society, where class distinctions and rationing declare
who has access to the hardware. Instead, you are living in a gaady, market-
driven society whose material culture is highly unstable and radically con-
tingent. You're surrounded by gadgets. Who can tell you how to think
about gadgets, what to say about them-what they mean, how that feels?"
(29). From Sterling's vantage point, the opportunity costs of attending to
the information-fecundity of gizmos are too great, and more importantly,
not sustainable over time. In an effort to elaborate what is needed to
harness these excesses, Sterling fixes his vision on one of the key elements
of technoculture: the role of design and designers in creating the infra-
structure ofsustainability. To elaborate how technoculture is reproduced
in the development of technological innovation, i (like Sterling) focus my
attention on designers and designing practices. Designers work the scene
of technological emergence: they hack the present to create the conditions
of the future.ls Throughout this boo( I discuss various design projects for
which the designers explicitly considered issues of culture throughout their
designing processes.

The process of technocultural innovation is the stage for the perfor-
mance of two critical practices: r) the exercise of the technological imagina-
tion; and z) the work of cultural reproduction.In order to elaborate these
practices, let me begin with an assertion: the wellspring of technological
innovation is the exercise of the technological imagination.r6 This is a
mindset that enables people to think with technology, to transform what is
known into what is possible. This imagination is performative: it impro-
vises within constraints to create something new. It is through the exercise
of their technological imaginations that people engage the materiality of
the world, creating the conditions for future world-making. In the active
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engagement between human beings and technological elements, culture
too is reworked through the development of new narratives, new m1ths,
new rituals, new modes of expression, and new knowledges that make the
innovations meaningfi.rl. When people participate in the activities of pro-
ducing "innovationi' their technological imaginations are engaged in a

complex process of meaning-making whereby both technology and culture
are created anew. IA/hat gets reproduced is a particular (and historica\
specific) form of technoculture.

I examine how the exercise of the technological imagination reproduces
cultural understandings at every turn. For this reason, I assert that cultivat-
ing and shaping the technological imagination is a cultural imperative of
the highest order; ye! as the opening index statements attest, there are few
places in the world where one can learn how to engage in practices of
technological development that consider the cultural aspects of an in-
tended innovation..fro m the onset.Based on an analysis of how imagination
unfolds throughout the designing process, I speculate about what is re-
quired to educate and inspire imaginations that are as ingenious in creating
new democratic cultural possibilities as they are in creating new kinds of
technologies and digital media. I seek nothing less than the transformation
of current educational programs and the development of new learning
strategies adequate to the task ofinspiring culturally attuned technological
imaginations.

The education of the technological imagination is not just the business
of engineers and computer scientists.; on the contrary, it is the respon-
sibility of educators across the curriculum. In making this argument, I
address the interests of distinct groups of readers: I hope to inspire my
colleagues in the humanities to engage with digital technologies, both for
the purpose of developing new insights about contemporary technocul-
ture, and for the purpose of imagining new possibilities for collaborative
multidisciplinary projects of technocultural innovation. For my colleagues
who identiSr themselves as technologists-computer scientists, engineers,
interactive media researchers, digital artists-I hope to illuminate how the
theoretical frameworks and analytical methods of the humanities can serve
as resources for the creation of socially effective and engaging techno-
cultural projects. For all my readers, I seek to clari$' a set ofunderstandings
about the nature oftechnology, the practices oftechnology design, and the
logics of technoculture more broadly. One objective for this project is to

Taking Culture Seriously 7



encourage the creation of productive collaborations among humanists,
artists, and technologists, through which each can appreciate the particular
contribution of the others in the efforts of designing culture. To do so
requires the creation ofa set ofshared understandings about the nature of
technology, the logics of technological innovation, the dlmamics of cul-
tural reproduction, and the notion of technoculture itself.

Ten Lessons about Technoculture lnnovation

These lessons summarize key insights that emerged during the process of
collaboratively designing new technologies-the efforts that I discuss in
each chapter of this book. Comprising key concepts and assertions, these
lessons are intended to serve as the foundation for a culturallv attuned
technological imagination.

Lesson #'l : lnnovations Are Historically Constituted
What counts as an innovation is historically relative because they are

constituted within particular technocultural formations. These forma-
tions emerge at certain historical moments in response to a wide range of
influences-economic, political, and institutional-through interactions
among people, and between people and the matter of the world. Cultural
formations are dynamic phenomena; they are neither preordained nor ran-
domly assembled. They are structured in a particular way, with an internal
organization that is, in turn, integrated into a broader social order. This
broader social order is always historically constituted; therefore techno-
culture must be understood as a historically specific formation: it is con-
tingent on particular historical actions and forces, but not necessarily
determined by them.l7 Innovations coalesce through specific practices of
cultural reproduction-the processes whereby culture is renewed, reen-
acted and regenerated.ls

Lesson #2: lnnovations Are Not Objects
Innovations are not really things, but are better understood as assem-

blages of practices, materialities, and affordances. The assemblage is made
up of diverse elements each of which contributes something to the overall
meaning ofthe innovation. some ofthe elements that contribute are recog-
nizable as material objects, such as physical artifacts, tools, and hardware
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devices-things common-sensically referred to as "technologies." Other
elements include infrastructures, which may be material, such as highways
and power lines, or intangible and immaterial, such as codes or technical
standards.le Equally significant are the social elements that contribute
to the overall meaning of an innovation, including the social practices
through which technologies take shape, the rituals and habits engendered
by innovative devices, and the social structures that congeal through the
use of machines, the consumption of products, the imposition of laws, and
the enactment of policies.20 This leads scholars in the social studies of
science and technology to assert that every technology is, at its most funda-
mental, a socio-technical construction.2l Humanists extend this analysis by
noting that every technology also involves the expression ofcultural under-
standings in the form of narratives, myths, values, and truth claims. Instead
ofseeing innovations as bounded objects, this lesson argues that they are

better understood as hybrid socio-technical-cultural assemblages.22

Lesson #3: lnnovation ls an Adiculatory and Performative Process
The creation of new technologies requires the involvement of many

people who contribute distinct forms of labor: intellectual; artistic; mana-
gerial; representational; communicative; physical; emotional; and funereal
(the disposal or dismantling of the technology at its end-of-lfe). Thelr
efforts and labor must be integrated: tasks require coordinationi commu-
nication must be facilitated; resources must be acquired, maintained, allo-
cated, and dispersed; end users must be identified, recruited, and trained.
All these functions-coordination, facilitation, acquisition, maintenance,
allocation, recruitment, and dispersion-are articulatory practices: they
are the processes whereby the activities of individuals are organized as part
of a collective effort identified as "innovationl'23

At a fundamental level, the process of innovation involves a wide range
of expressive practices whereby meanings are created for the technology-
under-development.2a lt's not just the case that technological innovation
involves the creation of new meanings, but that an innovation inevitably
replicates previous meanings at the same time that it makes possible the
expression of new meanings. Communication scholar Klaus Krippendorf
(1995: 156) describes the fundamental paradox of the designing process as

an oscillation betr,veen "the aim of making something new and different
from what was there before, and the desire to have it make sense, to be
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recognizable and understandable."2s As he rightly points out, innovation
cannot be so novel that it makes no sense at all. To be comprehended, an
innovation must draw on understandings that are already in circulation
within the particular technocultures of users, consumers, and participants;
at the same time it must perform noverty through the creation of new
possibilities, expressed in the language, desires, dreams, and phantasms of
needs. The term "articulation" is useful here in part because of its double
meaning: articulation is both a process (of meaning-making) and a pro-
duction. As a process of meaning constructiory articulation describes the
practice offorging associations among signifiing elements.26 The meaning
of an element is established in part through its semiotic relationship to
other elements of an ensemble. The articulations among elements produce
a formation. The formation, in this case, is an innovation. In this sense,
innovation is performed through acts of articulation.

Lesson #4: lnnovation Manifests the Dual Logic
of Technological Reproduction

There is a doubled logic at the heart of all technological innovation:
technologies not only replicate previous elements-for example, codes,
standards, forms of knowledge, and conventions_they also bring new
elements into existence through the development of new materials, the
creation of new functionalities, or the novel combination of prior compo-
nents. In this sense, the process oftechnological innovation is reproduc-
tive: every technology replicates previous possibilities and makes new ones
manifest. Reproductiory as anthropologist Marill,n Strathern (t992) re_
minds us, involves two processe s: t) of replication,whenoriginal (parental)
material is duplicated; and z) of expression when the combination of
original material takes a shape within a new context.2T This "turn to repro-
duction' reminds us that formations do not get set in place once, and only
once, but that the articulations among elements must be reproduced over
time and over place.28 This is how technorogies can logicaily manifest
multiple and contradictory effects. To embrace this understanding is to
forgo the metaphysical debates that posit technology as either fully auton-
omous and completely determining in its effects, or a mere tool in the
hands of a human operator. once the binary either-or proposition is estab-
lished as the frame for discussion, all further attempts at complex thinking
about the nature of technologybog down in an effort to establish a singular
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essence of technology.2e A culturally attuned technological imagination
not only grasps the doubled-nature of technology-as determining and
determined, as both autonomous of, and subservient to, human goals-
but also holds this contradiction throughout the process of technology
development.

Lesson #5: Designing ls an lmportant Process of Cultural Reproduction
Although there are manypeople who contribute to the production of an

innovation, there are particular participants who are designated as creative
agents, namely designers and engineers. Designing involves a full range
of expressive practices: story telling, sketching, sculpting, image making,
storyboarding, semantic mapping, composing, ventriloquizing, and word-
smithing (among others).30 In engaging in these practices, designers mani-
fest creativity. Creativity is a cultural construct: what counts as creativity
or novelty varies from culture to culture, and in this sense, culture is the
generative mainspring of creativity.3l Designers serve as cultural media-
tors by translating among languages, materials, and people, to produce-
among other things-taste, meaning desire, and coherence (Bourdieu,
1984). Through the practices of designing, cultural beliefs are materially
reproduced identities are established, and social relations are codified.32
Culture is both a resource for, and an outcome o{, the designing process.

Lesson #6: Designing ls as Much About Social Negotiation
as lt ls About Creativity

The process ofdesigning involves the creation ofvisual representations,
narratives, fictions, prototypes, and speculative proposals for design solu-
tions, which are used to facilitate communication among participants.33
Sociologist Andrew Feenbery (ry9r; 1995) describes technological designs
as "negotiated achievementsj'3a He notes that the rationality of a particular
design solution-the "rightness" of a design-is an outcome of social in-
teractions; designing a solution is fundamentally a process of meaning-
making and negotiation. Because designing involves human actors who
represent distinct stakes in and influence over the designing process and its
outcomes, designers perform valuable cultural work when they negotiate
shared understandings and meanings among participants, who come from
different disciplinary backgrounds, hold divergent assumptions and values,
and have particular investments in the innovation process. By engaging in
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these social activities, designers participate in the work of technocultural
reproduction.3s

Lesson #7: Designing ls a Process Where the Matter
of the World Becomes Meaningful

Designers are instrumental in the process whereby the materiality of the
world becomes meaningful both technologically and culturally.36 partici-
pants in the designing process are never merely passive receivers of pre-
conceived meanings; they are better understood to be active co-producers
of the meanings of technology-under-development. These meanings are
mediated through the production of objects that can be material as well as
digitaf representational as well as gestural, and theoretical as well as physi-
cal. Engineering design researcher, Louis Bucciarelli (r99a) describes de-
sign as the place where two worlds colllde-the object-world and the world
of interests of the design participants.3T objects too participate in the
designing process by evoking knowledge, stimulating discussion, and man-
ifesting the matter of the world. In engaging with objects, human partici-
pants create provisional understandings that are communicated in story
form. objects must be continually reproduced as meaningful entities and
participants throughout the designing process. Through the co-creation of
objects, a set of shared social understandings emerges about the designing
process itself. The collaborative creation of objects is thus fundamental to
the process of technological innovation, and to the exercise of the tech-
nological imagination.

Lesson #8: Technological lnnovation ls Inheren|y Multidisciplinary
To effectively create innovative technologies, designers must actively

seek to identiS' the multiple contexts within which technologies take shape
and have effects (slaclg r9s9). This involves a consideration of how alr
participants in a technocultural formation-the designers, the users, and
the generations yet to be born-are implicated in the materialization and
the dematerialization of the technology-under-development. The range
of expertise required for successful innovation not only includes a deep
understanding of technical principles and protocols, but also an incisive
knowledge about the psychological, social, political, and institutional con-
texts that make the innovation meaningful, relevant, and effective. For this
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reason, technological innovation requires the formation of creative and
productive relationships among humanists, artists, engineers, and tech-
nologists-each of whom has something necessary to contribute to, and
learn from, the experience of collaborative multidisciplinary technology
development. Where artists and humanists stand to gain insights about the
process of technological reproduction, engineers and technologists are
exposed to the systematic methods of interpretation and analysis.

Lesson #9: Technological lnnovation Offers the Possibility
of Doing Things Differently

During the designing process, there are many moments when the mean-
ings of a technology-under-development are under construction. Although
these moments may be fleeting, each moment of reproduction offers an op-
portunity to change the way in which technologies are developed, deployed,
implemented, and discarded; it also offers opportunities to do something
that hasnt been done before, and to create something unique and untried.
These are the possibilities that animate the technological imagination.

Before I turn to the tenth lesson (on page z5), let me discuss another
aspect oftechnocultural innovation that focuses on the praxis ofdesigning
culture. While the first nine lessons focused on the theoretical and concep-
tual facets of technocultural innovation, the following section abstracts a
set oftechniques whereby these theoretical insights are enacted and prac-
ticed. This methodological approach blends insights from multiple design
disciplines with critical techniques of cultural interpretation that are cen-
tral to the humanities and interpretive sciences.

The Praxis of Designing Culture

To engage in the practices of creating innovation, designers must employ
techniques for elucidating the meanings that cohere within a particular
technocultural formation, because these elements will inevitably become
part of any resulting assemblage. This is where humanistic methods of
interpretation-known as hermeneutics-can be most productively em-
ployed in the service of technocultural innovation. Hermeneutics is a field
of philosophy and linguistic theory that provides a systematic framework
for interpreting meaning.3s I assert, as do other design researchers, that
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hermeneutic methods offer useful and important techniques for the pur-
pose of creating innovative technologies.3e

I have had several opportunities to employ hermeneutic methods in the
process of designing new technologies by participating in the projects
described in this book. Based on these experiences, I have abstracted a list
of key steps that constitute a framework I refer to as "hermeneutic reverse
engineering."ao This framework combines insights from interpretive theory
with standard designing practices used by engineers, computer scientists,
and creative tinkerers. Reverse engineering is a conventional approach to
the design ofa new technology. It includes a set oftechniques for analyzing
an existing technology to determine its constitutive parts and pieces and
the interdependencies among functional components. By working back-
wards from the construction of a functioning technology, a designer gains
useful information for the creation of a novel technological instance. In the
application ofhermeneutic reverse engineering, what is reverse-engineered
are the elements that contribute to the meaning of a given technocultural
formation.

The protocols of hermeneutic reverse engineering identi$z both a set of
research practices and a design methodology. It includes a set ofbasic steps
for the creation ofa cultural analysis, undertaken as the first phase ofany
technological design project. As the anthropologist Clifford Geeftz (r97)
aptly noted, the apprehension of culture is a daunting project. What is
needed, he argued is a set of methods to cut the "project down to sizel'To
this end, Geertz proposed the method of "thick description' as a procedure
for discovering "the frames of meaning within which people live their
livesj'a1 Geertz (following Max Weber) de6.nes culture as "webs of sig-
nificance" (5). fhe practices of cultural analysis, following Geertz, in-
volve the explication of these webs through the use of basic techniques of
description, analysis, and elucidation. To describe something adequately
requires the use of specialized vocabulary and knowledge of diverse cul-
tural vernaculars.az The step of analysis can involve formal methods of
linguistic and grammatical parsing or the decoding of visual symbols or
representations. This is the stage where the full range of methods of tex-
tual and literacy criticism come into play.a3 The step of elucidation-of
interpretation-involves the creation of an account of the way in which
meaning coheres through the association among various signi$'ing ele-

14 introduction



ments. Just as the practices of reverse engineering focus on identi$ring
constitutive components of a functioning technology or system, these
steps identify the main elements of signification that invest a situatiorl ob-
ject, or technocultural assemblage with meaning. The ultimate aim though
is not to stop at this stage ofinterpretation, but to bring these interpretive
insights forward into the practice of technological design and develop-
ment. Signi$'ing elements are essential resources for technological innova-
tion. The systematic analysis of meaning-making is repeated throughout
the subsequent stages, such as rapid prototyping, user testing and in-situ
assessment.

The methods of hermeneutic reverse engineering arent radical in and
of themselves; in fact, theyresonate stronglywith the aims of user-centered
design, participatory design, and "thoughtful design" (Lr;wgren and Stol-
termary zoo4, z)-approaches that I refer to as "design for culture."a
This approach directs technological innovators to consider such non-
technological factors as the social values held by various classes, genders,
races, and ethnic communities, as well as the levels of literary (technologi-
cal, visual, and traditional) among intended users. To employ the perspec-
tive I outline here is not only to consider the role of users who contribute
vital insights and directions to the project of technology development,
but also to consider a range of other factors that impact the design of
the technology-under-development. Where the initial steps- description;
analysis; interpretation-focus on identi$ring the semiotics, semantics., or
genres oftechnological objects, subsequent stages focus critical attention
on the broader contexts within which an innovative technology will circu-
late. These broader contexts-what are referred to as the "social" and
"cultural" contexts of a particular innovation-are not pre-existing situa-
tions or milieus. A context is, according to this perspective, an ensemble of
elements. The assemblage that is a context is constituted through the
connections or articulations among elements. The final step in this ap-
proach is one that is often omitted due to time constraints, intellectual
fatigue, or forgetfulness. It is, however, a critically significant step for the
purposes of imagining the long-range consequences of a proposed techno-
cultural innovation. This is the step that directs designers' attention back
to the project at hand: to reflect on and critique the overall effort in terms of
initial objectives, designing process, and broader cultural implications.

Taking Culture Seriously 15



The reflexive rehearsal of the designing efforts and outputs create the

conditions for transformed understandings and transformative praxis.

My objective in describing this methodological framework is to assert

the importance of the role of meaning in the creation of technocultural
innovation. When applied to the project of creating technologies, the de-

ployment of this methodological framework offers a set of techniques for
r) identi$'ing the meanings and assumptions that already structure the

scene of technological innovation, z) isolating key signi$ring elements that
influence the technology-under-development, and 3) providing a sense of
the possibilities for rearticulating (or reassembling) different meanings

for the technology-under-development. The process of technological in-
novation involves complex social negotiations through which meanings as

well as the matter of the world are created, invoked constituted, and made

intelligible by design participants: it is a place where discourse and mate-

riality meet, where the limits of each are constituted, tested, refined, ex-

panded, and reified. As such, it is the place where the technological imagi-
nation is most fully engaged in the praxis of technocultural reproduction.

The Organization of This Transmediated Book

To elaborate the ways in which cultural considerations contribute to the

design of new technologies, each of the first three chapters focuses on

examples of the exercise of the technological imagination that resulted

in novel interactive digital experiences. These examples allow me to il-
lustrate speci6.c instances of the use of methods of hermeneutic reverse

engineering. The fourth chapter takes a sllghtly divergent approach: it is
a consideration of the work involved in shifting paradigms for the pur-
poses of educating and inspiring culturally attuned technological imagi-
nations. Considered together, the chapters describe technological imagi-

nations engaged in the creative process ofdesigning culture. The contexts

of innovation discussed in these chapters include an international political
forum, the professional industrial research center, the science-technology
museum, and the university. In the scope of this project, these places

serve as privileged sites of technocultural reproduction. The theoretical
resources invoked in these chapters employ a wide variety of scholarly

disciplines, drawing on cultural theory, technoscience studies, engineering
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The lterative Steps of Hermeneutic Reverse Engineering

Observation and description: Often taken-for-granted, this slep involves
practices that constilule the elemenls of significalion.

Analysis: The step of identifying the arrangement among signifying elements
whereby a unily is produced.

lnterpretation: The creation of a provisional account of how the elements
signily. lhis slep might involve the crealion of semiolic analyses ol produci
semantics of similar technologies. the aesthetic characteristics of a com-
municalive genre. the applicalion ol a panicular inlerpreiive lramework (for

example feminist. Marxist. post-colonialist). or a functional analysis of a work-
ing system. This is an iterative step that continues by drawing more lines ol
significance.

Articulation: ldentifies the relevant elements or contexts that contribute to the
intelligibility of the technology-under-development. This involves determining
how elements cohere as a unity and how elements are linked to one another.

Rearticulation: This begins the process of rearranging elements through which
meaning is reconstituted when elements are combinecl in novel ways.

Prototype: This stage utilizes the full range of prototyping methods: paper, toy,

digital, video, sketches, mime, gestures, and improvisation, to name a few.
Prololyping is a physical lechnique ol rearliculalion. Prolotypes manifest pos-
sibilities through the unique use of materials or invention of expressive modali-
ties. Rapid protolyping creales alternalive rearliculalrons quickly and plentifully,

Prototyping is an embodied dialogue between people and materials.
Assessmenf: This stage includes the use of methods of evaluation to determine

the effectiveness of a particular interim design effort,
Iteration: These steps are repeated until a social consensus is negotialed, or unlil

a set of constraints imposes an end 1o the designing process.
Production: Sometimes the production and the designing processes are

thoroughly merged. In other cases. the production oi lhe design requires man-
ulacturing capabilities bevond the resources of the initial designers, lt is always
the case, however, that production will necessarily initiate additional (iterative)

designing efforts to accommodate the constraints of fabrication, duplication,
distribution. consumption. packaging, and disposal,

Reftection:This step documenis, and in some cases actually creates, the
rationalily of the designing process and oulcomes.

Critique: This is an uncommon linal slep that turns a critical gaze back onto the
designing process itself in order to ask queslions aboul the consequences of the
practices. outcomes, and long-range implicatrons.
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design researc[ feminist philosophy, information designr new media the-
ory, museum studies, and educational theory. This book thus moves across

institutional contexts, scholarly domains, historical references, temporal
frameworks, and discursive registers. This is an apt manifestation of the
technological imagination at work.

Chapter r, "Gendering the Technological Imagination' illuminates the
broader political purpose of the entire project of this book: not only to
thinkwith more complexity about the nature of the technological imagina-
tion, but also to explore how this imagination might influence the develop-
ment of technologies that serve more democratic social objectives. This
chapter unpacks the relationship between gender and the technological
imagination by examining some of the myths that persist about women
and technological innovation. I rely on insights provided by feminist epis-
temology to elaborate the nature of agency that unfolds during the process
of developing technological applications. To illustrate how the methods of
hermeneutic reverse engineering are deployed in practice, and to elaborate
a reproductive theory of technology, I describe the development of an
interactive multimedia documentary that was created for the NGo Forum
held in China in 1995. (The NGo Forum was held in conjunction with the
4th u.rrr. World Conference on Women.) To create the documentary, we
(the producers) began with an investigation of the meanings that were
already in circulation about the relationship between women and digital
technologies. Through our iterative designing practices we attempted to
rearticulate different meanings for a set of technologies, casting them as

tools for feminist cultural activism. The multimedia documentary, called
Women of the World Talk Back, served as a particular ty?e of boundary-
object that enabled the creation ofseveral cultural constructs, including a

set of identities for the designers and the audience members, as well as a set
of counter narratives about the implications of the hardware and software
we employed. I describe how my account of the creation of a digital
application for a specific historical event results in the renarrativization ofa
set of experiences, memories, and practices to reflect on how the meaning
of the project was literally performed in different contexts for different
audiences.

Chapter z,"The Performance of Innovation'describes a set ofpractices
whereby the future was imagined and performed within the institutional
context of a professional research center. The focus of this chapter is an
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interactive museum exhibit called xrn: Experiments in the Future of Read-
ing created by the group RED (Research in Experimental Documents), a

research-design team that worked at Xerox Palo Alto Research Center
(nenc) in the late r99os. In offering a textual account of the unfolding of a
project of technological innovatiory I describe instances when hermeneu-
tics were explicitly used in the designing process. To create the exhibit, nEo
transformed a host of nascent research efforts into a set of unique reading
devices, speculating on how the experience of reading might change in the
digital future. This resulted in new understandings about the nature of
reading and authoring in a digital age. The ensuing experiments addressed
the dynamic relationships among bodies, technologies, words, images, and
the construction of meaningwithin the institutional context of the science-
technology center. The reading devices are described as examples ofevoca-
tive knowledge objects (rros), which are defined as objects comprising
sedimented layers of signifying elements, ranging from the semiotic to the
material. The knowledge evoked by the objects is manifested through the
interaction between and among readers, content, signi$ring elements, and
through material objects. The reach of these innovative technologies ex-
tends from the personal to the social; they were instrumental as props for
the performance of identities (for the designers), and for the creation of
meaning (for the visitors and other participants); moreover, these tech-
nologies served as speculative probes into the cultural realms of reading
and authoring revealing how the process of technocultural innovation
both replicates and revises the foundation ofmeaning-making in the future.
The new reading devices developed by nnn took the form of new media
genres, of new authoring environments, or new forms of the book. All of
these experiments in the future of reading rested on recalibrating the
context of technology development from exploring one set of possibilities

-rationalized within a corporate research context-to considering another
set that focused on the technocultural possibilities of innovative devices.

Chapter 3, "Public Interactives and the Design of Technological Litera-
cies" begins by elaborating the broader institutional context of the xrn
exhibit by discussing the work of the science-technology center in creating
the conditions for the performance of technological innovation. By virtue
of the way in which it organizes the presentation of technological knowl-
edge and situates its audiences as the public subjects ofscience, the science-
technology center may be considered a cultural technology in its own right.
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Over the past century, the scope of the technocultural work of the museum
has evolved from an early focus on the taxonomic collections of the natural
world to more recent demonstrations and deploynents of technological
novelties. I offer a genealogical account of the development of interactive
exhibits that considers the early influence of the founding of the Explora-
torium in San Francisco, and the industry sponsored information exhibits
created by Ray and Charles Eames in the r96os. While neither of the
Eameses ever worked directly for the Exploratorium, its founder, Frank
Oppenheimer, shared a basic philosophy with them, which asserted the
importance of using art to communicate scientific principles to the general
public. Ray and Charles Eames brought this artistic sensibility to their work
as the designers of several exhibits, most notably Mathematica: AWorId of
Numbers and Beyond, created for rsM and installed in the California Mu-
seum of S cience and Indus try in ry 6r. This background illuminates some of
the historical influences for the design of one of the specific xrn exhibits,
The Reading WaIl. Just as in the Eameses' Mathematica exhibit, xrn in-
cluded the creation of a wall for the presentation of a complex cultural
history of important knowledge-making practices. Further, just as with the
Eameses' exhibit, writing the reading for The Reading Wall involved the
development of specific techniques ofinformation design and textual archi-
tecture. From a consideration of genre to the symbolic use of dynamic ani-
mation for text and images, the creation of this interactive experience
engaged the technological imagination in the practices of digital meaning-
making. The practices of authoring and designing were completely merged,
producing a poetics of interactivity, shaped as much by the affordances of
the new device as it was by the histories of reading and writing that served
as the content for the digital application. As the author/designer of the
interactive digital document, I explicitly considered the technological and
reading literacies ofthe intended audience. I reflect on how these literacies
were treated as a design resource. The point is to provide a specific example
of the way in which innovations always draw on technocultural under-
standings and literacies, even as they reconfigure these in novel form. \,Vhile
the knowledge maybe transformed in the process, the resulting innovation
always reproduces technoculture in some form-as frameworks of under-
standing, as literacies, and as systems of value and meaning.

Chapter 4, "Designing Learning: The University as a Site of Technocul-
tural Innovation" reflects on the paradigm shifts going on at the edges of
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formal educational institutions, which are using digital technologies cre-
atively to transform learning within the university. These edge projects in-
volve a range of innovations coming out of the digital humanities that
take shape as new pedagogical protocols, curricular offerings, and genres
of digital scholarship. As John Seely Brown (zoo5) famously asserts: "to
transform the core, start at the edgeJ'+s Brown understands that these edge-

projects hold great potential to transform the university into a twenty-
first-century learning environment. The projects discussed in this chapter
lead me to reflect on how the digital humanities contribute to technocul-
tural innovation. I attempt to rearticulate the current interest in technologi-
cal innovation prevalent at many large research universities to ongoing
work in the digital humanities in order to outline how a truly interdisciplin-
ary approach to innovation might seek not only the creation of new intel-
lectual property but also to contribute meaningfully to the transformation
of culture more broadly conceived.

This chapter argues that it is no longer tenable to cordon off the study of
technology and innovation from the study of culture.a6 Every discipline
within the contemporary universily has been transformed through the
widespread dissemination of new technologies. In some cases, technology
is an object of study, as in the digital humanities, communication studies,
and legal fields. For other disciplines, technologies have enabled the cre-

ation of entire new domains of scholarship and research, as in humanities
computingr the natural sciences, engineering sciences, medical sciences,
and cinema. In this sense, technology must be considered a post-disciplin-
arytopic. It no longerproperlybelongs to the analytical and academicwork
of the special few (the engineers or the scientists) if indeed it ever did.
Every discipline within the university has something meaningful to con-
tribute to the understanding and creation of new technologies. With a

slightly different flavor, we've been arguing this topic-in the name of
"interdisciplinarity''-for more than twenty years. I remain steadfast in my
belief that we must incubate research that fosters collaborations among
participants from diverse disciplines, for the purposes of designing the
technocultures of the future. This chapter includes a discussion of the role
of disciplinary-identified collaborators in producing technological innova-
tions and the ethical practices that should guide such multidisciplinary
efforts. I conclude the chapter by reflecting on some of the more promising
ideas and practices that have emerged in discussions about learning in a
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digital age such as the open education resource movement and the role of
tinkering in knowledge production. I end by speculating about a new
learning formation that would combine social nehvorking applications and
community make-spaces, designed to foster the cultivation of the tech-
nological imagination.

In the concluding chapter, "The Work of a Book in a Digital Agei' I in-
vite my readers to meditate on the print book as a technocultural form with
specific communicative and expressive affordances: it is well suited to the
project oftheoretical elaboration, historical reflection, and detailed analy-
sis; it can travel where its author cannot; its level of information comPres-
sion and expansion is significant; and it enables the expression ofideas in
ways very different from other media forms, such as PowerPoint presenta-
tions, websites, and DVDs. It is not, however, well suited to every scholarly
task of a digital age. To illustrate the limits of what can be expressed in
print, I describe the creation of a digital learning object whose design was
inspired by a critical, close reading of a semantic mapping application.
Describing the dynamic process of meaning making pushes the expressive
capabilities of the static book form.

The object that is identified by the title of this bo ok,DesigningCulture,is
only part of a project that from the beginning was conceptualized as a

transmedia work of scholarship.aT In designing the various vectors of this
transmedia project, I tried to match the communicative affordances of
diverse media with the rhetorical purpose of each element of the project.
For this reason, the project includes additional materials that cannot be
accessed in print form. For example, packaged with this book is a D\D of
the Women of the Woild Talk Back multimedia documentary (discussed at
length in chapter r). Although it was first produced more than a decade
ago, it has never circulated in any form, other than as part of presentations
by individual members of the design team. In a reversal of roles, the print
book becomes a dissemination channel for a digital artifact.

Other parts of the transmedia book, Designing Culture, are available on
the website designingculture.net. The site is a portal to other works of
digital scholarship created as part of the Designing Culture project. Al-
though it includes archival video footage of the xrn exhibits, it should not
be considered a simple resource site for the print publication. The website
does work that the book cannot. For example, in the section that provides
access to video clips of the x-p'n exhibits in action, an application called
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"What would Mcluhan Say?" provides simple commentaries on the xrR
exhibits based on Mcluhans tetradic framework of analysis. The applica-
tion also allows readers to annotate the cultural meanings of the exhibits.
This application enacts one of the central claims of the cultural analysis of
the xln exhibit: that there are multiple meanings possible for any of the
xFR interactives. In the print boo( I elaborated one set of meanings; the
video footage offers another set. To follow through on the practices of
hermeneutic reverse engineering, the final gesture of analysis of the xrn
exhibit is to turn a critical gazebackonto the individual interactions to ask
(as Mcluhan suggests), what are the longer-range technocultural implica-
tions of these innovations? The website provides a mechanism for opening
up the process of critical reflection to the reader; neither myself nor
Mcluhan has the last word.

Other scholarlymaterials available on the website include animations of
interactive wall books that I created for the original xrn Reading Walls,
and for interactive wall exhibits built for museums in Mexico and Sin-
gapore. Another section of the website includes a series of interactive maps
of technoculture, including an interactive application called "Learning to
Love the Qrestions" that produces questions about the cultural implica-
tions of emerging technologies. I offer this application as an example of a

learning object that learns through its use by other people. Another section
provides links to short video primers that illustrate key concepts about
designing culture and contemporary technoculture. In the concluding
chapter, I describe the rationale for the use of particular formats for the
dissemination of various parts of the Designing Culture project.

The materials of this transmedia book project include artifacts of sev-
eral collaboratively produced multimedia projects I've been involved in as a

designer or developer during the past decade. I include these projects not
because they have enduring cultural value on their own-although some of
them have been the focus of other people's research and analyses-but
because they allow me to elaborate the many contexts that gave rise to the
development and implementation of innovative technologies.as Because I
was deeply involved in these collaborative projects, I am able to describe
how theory and practice not only informed each other, but also how they
diverged at critical junctures.ae In creating accounts of these projects for
the print boo( I elaborate explicit moments when cultural theory guided
the exercise of the technological imagination. I also recount those mo-
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ments when theoretical possibilities were shut down-due to constraints
imposed by time, ignorance, fatigue, or a lack of imagination. The produc-
tion of the bookproject has been a necessarypart of my designingpractice,
for which the final act is to review and reflect the theoretical insights
accumulated through the designing process.

Most tellingly, it was through these experiences of making technologies
that my sense of the horizory and the importance of cultural theory, shifted
and deepened. For me, the activities that give rise to the creation of new
technologies also serve as the means by which new theoreticcl insights are
crafted and manifested. The scope of my intellectual work as a humanist
was refashioned through my collaborations with colleagues from other
disciplines and other professions. As I learned more about the practices of
engineering and information design by watching my collaborators, I also
saw them work through cultural considerations and related theoretical
questions. In the process of making things together, we engaged in sus-
tained discussions about the meaning ofwhat were making. Through those
discussions a shared set of understandings emerged, requiring everyone to
learn new concepts and new vocabulary. Those shared understandings
serve as the foundation for an approach to technological innovation that
takes culture seriously, both for the pulposes ofcreating new technologies
and new cultural possibilities. Although the activities I refer to throughout
the book were personally transformative, I actually don't discuss this level
of effects, rather I deploy the biographical as a resource for the formulation
of a set of insights about the praxis of designing technocultures of the
future. The post-hoc accounts created for this book enabled another set of
understandings to emerge about the nature of technology development
that were related tq but not the same as, those that held sway during
the designing activities. The chapters oscillate betrveen recollections from
long-ago moments of technological practice, and insights created through
the acts of remembering.

The blind spots of this book are many no doubt. For example, it does
not discuss the rise of innovation as a historically specific cultural logic; it
does not consider the organization of a particular industry of design; it
does not examine the economic aspects of different kinds of technological
innovation. \44rat it does do is describe the nature of the technological
imagination as it manifested in specific instances of technocultural innova-
tion, which include rituals of communication, new technologies, new me-
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dia genres, and new pedagogical practices. It seeks to show how innovation
must be understood as a complex set of activities, through whlch lndivld-
uals create technologies and social relations: in collaboration with others;
with the material world; with old technologies; and with phantasms of the
future. Perhaps this is why there is so much contemporary interest in
innovation and technology development by governments, professional in-
novators, and amateur do-it-yourselfers: we understand that this is, funda-
mentally, the process whereby our worlds and our selves are created. Tech-
nological innovation creates the conditions of possibility for the unfolding
process of becoming human.

This leads me to a final lesson about Technocultural Innovation:

Lesson #10: Failure Is Productive
\A/hat I do not elaborate in great detail in this book is the instructive role

of failure in these accounts of the process of designing culture. As one
might imagine, failure happened often, in many ways, and in many modes.
Sometimes the failure was personally embarrassing: as when I failed to
correct a racist implication of one of the stories in the xrn exhibit. In other
cases the failures were deeplyunsettling: as when our entire research group
was laid off from Xerox panc. But over time, encountering failure in its
many guises actually became part of every design process. Failure happens
more frequently and decidedly than success. I regard this insight from the
vantage point of someone who still believes that everyday culture is a zone
of struggle and contestation, where failure is but one name for the texture
of that struggle. This is to say, while it will never be pleasant, failure is

productive. It is a rich resource for the performance of creativity, the design
ofinnovation, and the reproduction oftechnoculture, and it stands as one
of the abiding lessons of designing culture.
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