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TECHNOLOGY AND LIBRARY AND INFORMATION SCIENCE:
QUESTION OR ANSWER?

by John Budd

W hen examining the history of anything some fundamental ques
tions spring to mind: What drives history? How is the human ele
ment perceived in relation to the world? Does an optimism or a
pessimism appear to govern the course of human development?
These questions are certainly foremost in any inquiry into the role
technology has played in human action. If attention is focused on
the history of libraries and information, these questions are central,
and they are joined by another, equally essential one: is this history
convergent with or divergent from the path taken by history gener
ally? In other words, do thought and action in the profession of li
brary and information science reflect the same influences, embody
the same prejudices and hopes, embrace the same foundations, as
the history of the societies of which we are part? Or does the pro
fession follow uncritically the ideas and ways of thinking that are
dominant at any point in time?

In order to attempt answers to some of these later questions, what
technology is must be clarified. The next step is to look, at least
cursorily, at some moments from our past to see if the profession's
notion of technology has been in concert with society's. Then, and
only then, can the philosophy of technology be examined in order to
glean what library and information science can learn from the seri
ous thought that has been given to the place technology has in
today's world.
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Technology's Scope

First, it is important to make a distinction at the outset. When we
speak of technology we tend to refer to the machine and its actions
and products. This is the narrowest possible view of technology.
Such a definition suggests almost an absence of a relationship be
tween humans and human technology. Somehow, once created, the
machine has its own will and determines its own action. Granted,
speculative fiction has, for many decades, fed on just such a notion
of the machine as Being (in the phenomenological sense). Ifwe are
to understand what technology is, we must grasp the reality that it
is both a product and a kind of human activity. The error that
seems to be most frequently made -- in library and information sci
ence (LIS) and, by and large, in the world -- is mistaking technics
for technology. Technics are part of technology; they are the tangi
ble manifestation of the totality of a design and application process.
If it helps, imagine the differences between engineering and con
struction. Construction is, for the most part, technical; it is the ap
plication of design. Construction has its end product, the purpose,
origins, and uses of which are secondary to the pouring, fitting,
welding, etc. that go into the creation of the physical thing itself
Engineering, on the other hand, involves discerning a purpose for
the product, imagining its use, and designing its construction.
Technology employs technics to bring about a very particular end.
In library terms, we can see cataloging as a technology and the
catalog as technic.

A question that introduces itself early in the consideration of
technology is what is the place of humans in technology? Is human
technology natural or organic; is it part of the natural world, an out
growth of what occurs naturally? For thinkers such as Martin Hei
degger and Jose Ortega y Gasset human technology is decidedly
not natural. Ortega, in Man and People, writes that
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human beings are technical, are capable of modifying their
environment to fit their sense of convenience because they
take advantage of every respite that things allow in order to
retire within themselves, to enter into themselves and fonn
ideas about the world, about things and their relations to
them, to forge a plan of attack upon circumstances, in short,
to construct an inner world. From this inner world they
emerge and return to the outside. But they return. . . with
seIves [emphasis in original] they did not have before. . . in
order to impose their wills and designs, to realize in the out
side world their ideas, to mold the planet according to the
preferences of their interiority (1957, p. 20).

What is evident in Ortega's vision is that technology begins with hu
man thought and is realized through human will. Ortega himself
uses the word "impose"; the technology created by humans is some
attempt at domination -- usually domination of nature.

Historical Views ofTechnology

The thoughts of Ortega thrust us a bit too far ahead in our dis
course, though. Before examining formal modes of thought regard
ing technology, it is most useful to discern how it is envisioned in
mundane (not used in any pejorative sense) terms, including those
of the profession of LIS. In an essay entitled "The Neutrality of
Technology: A Critique of Assumptions," Norman Balabanian
quotes from the Guidebook to the 1933 Chicago World's Fair: "Sci
ence discovers, genius invents, industry applies, and man adapts
himself: or is molded by, new things.... Individuals, groups, entire
races of men fall into step with science and technology" (1993,
p.15). As Balabanian points out, these statements are made with
unambiguous (and probably with uncritical) satisfaction. But the
excerpt deserves some close attention. It begins with "science dis
covers," as though there is some extra-human entity that is respon
sible for the entirety of inquiry, experimentation, and, finally,
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discovery. Once discovery is made, human beings must adjust to a
world that has been reshaped by this irresistible force. To infer a bit
more deeply, science governs humans; it defines their lives; it deter
mines their being, including their history. (This is a theme to which
we will return.)

Why would people 100 years ago, 50 years ago, or today, cling to a
view of technology that not only doesn't recognize, but negates, the
human element? Perhaps it is a phenomenon that, if not peculiarly
American, is more likely to be manifest here than in most other
locations. It may have roots in the optimism that led to the coloni
zation of North America, that spurred the effort aimed at indepen
dence, and that helped frame the foundation upon which the United
States is based. From the beginnings ofEnglish settlement on these
shores there was an explicit faith in what Merritt Roe Smith refers
to as the "moral and material improvement" of the citizens of the
colonies. "The optimism, the belief in the perfectibility of humans,
was certainly an element of" Enlightenment thought (1994, p.3).

In America the emphasis on reason was manifest as an idea ofprog
ress, an idea espoused by the likes of Benjamin Franklin and Tho
mas Jefferson. Perhaps it is most important to observe, as Smith
does, that the moral and the material are not really distinguished
from one another in this optimism. As Neil Postman states, "in cul
tures that have a democratic ethos, relatively weak traditions, and a
high receptivity to new technologies, everyone is inclined to be en
thusiastic about technological change, believing that its benefits will
eventually spread evenly among the entire population" (1992, p.ll).

The optimism, and its dual moral-material manifestation, continued
throughout the nineteenth century in the form of a push to progress.
Technology gave impetus both to the belief in progress and the
confidence that progress is not merely benign, but healthy and
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desirable. Part of the push to progress resulted in sweeping
changes to education, especially higher education. First came some
structural changes that reflected a much broader societal shift. In
the 1840s the Sheffield Scientific School was founded at Yale and
the Lawrence Scientific School opened at Harvard. Later in the
century the university movement took its first unsteady steps, begun
(more or less) with the founding of the Johns Hopkins University in
1876. The uniqueness of Johns Hopkins was that it was begun as a
research university. Faith in technology and belief in progress was
becoming, throughout the nineteenth century, institutionalized; it
was insinuating itself into the formal structures of American life.
The last quarter of the nineteenth century was also witness to what
might be termed the rise of the professions, librarianship among
them. Suzanne Hildenbrand (1985) writes of the connection be
tween the genesis of Progressivism in the nineteenth century as it
paralleled the rise of the professions. While she does not make ex
plicit reference to technology, it is assuredly a component of the
profession's knowledge base, the claim to expertise, and the sources
of control that become a hallmark of the professions -- what Paul
Starr (1982) recognizes as legitimacy and dependence.

Before continuing with discussion of technology viewed from with
in library and information science, an observation, not original here,
must be considered. It could be posited from the" example of scien
tific management that the place of technology in our world and in
our lives is a component of the totality of our social system.
Technology might be seen as a response to a specific reaction to the
social situation--for instance, the thought that progress (however
defined) would be enhanced if humans could devise new means of
physical movement or of communication. Inherent in the reaction is
a certain perception of the need, a perception that might vary from
the possibility of increased industrial or agricultural production or
of accelerated trade in monetary or commodity markets to the
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provision of education or goods to a dispersed population. Also,
once in place, the technology is part of the perceptual reality of
those who employ it or are affected by it. In other words,
technology, as a socially-constructed entity, is undergirded by mo
tive and overlaid with perception. It is not pure object. The social
importance of technology is clearly stated by Balabanian (1993,
p.37): "Technology is not a neutral, passive tool devoid of values; it
takes the shape of and, in turn, helps to shape, its imbedding social
system." The transformative power of technology was earlier rec
ognized by Karl Marx, who asked, "is Achilles possible when pow
der and shot have been invented? And is the Iliad possible at all
when the printing press and even printing machines exist?" (1970,
p.150)

The statements by Balabanian and by Marx present a conundrum
for anyone pondering technology. The just-stated possible inter
pretations of technology as response depend on a social construc
tion for technology. That is, there is an assumption that social and
cultural forces define or determine technological development, that
it is humans who create and apply technology for purposes gov
erned by human or social need or demand. This particular view is
opposed to that of technological determinism. Thomas Hughes
offers the simplest definition of technological determinism: "the be
lief that technical forces determine social and cultural changes"
(1994, p.l02). This definition is simplistic; those who have ad
dressed the issue of technological determinism have readily ad
mitted that there is a social and contextual envelope, even for
determinism. Michael L. Smith, for instance, says that "About tech
nological determinism we could also argue that the issue is not real
ly technology at all but rather a curious cultural and political
fetichism whereby artifacts stand in for technology, and technology
in tum signifies national progress" (1994, p.39). Robert Heilbroner
also asserts that technological determinism is a conditional state,
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and "is thus peculiarly a problem of a certain historical epoch -
specificallythat of high capitalism and low socialism -- in which the
forces of technical change have been unleashed, but when the agen
cies for the control or guidance of technology are still rudimentary"
(1994, p.68). We happen to be living in just such an epoch. Even
those mitigated assessments of technology in modem (and the word
is used advisedly) culture is a subtle acquiescence to some deter
ministic force at work, whether that force be technology, society, or
a combination of the two. Verification of true determinism is nearly
impossible, yet there is a mode of thought which accepts that a
course -- past, present, or future -- is removed from the individual
(or even from the group) and is fixed by some overwhelming force.

Librarianship & Techology

If librarianship's claim to the status of a profession occurred during
the eventful period of the late 19th century, why was it not able to
achieve the status of: say, medicine or law? One possible reason for
its failure to scale those heights may be that librarianship did not
embrace a progressive technology. To go out on a limb, it may be
that librarianship did not consciously incorporate any technology at
all (including that of the book); rather it began to tum its attention
to a set of techniques (technics). Klaus Musmann (1993) suggests
that the emphasis on technics received a formal boost by the cur
riculum of the School of Library Economy, founded by Melvil
Dewey at Columbia in 1887.

Some criticism of the school's first-year curriculum was
voiced by Mary Wright Plummer. She was a member of the
initial class and later became the chair of the Pratt Institute
Library School. Plummer indicated that the curriculum con
sisted primarily of practice toward the attainment of a "library
hand, It the keeping of accession books, the writing of catalog
cards, and some study of the classification. "Odd moments
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were filled-up" by using a Hammond typewriter, practicing
cyclostyling, and doing reference work. (p. 26)

There may be some dispute regarding technics in the first year of
the program's operation. Francis Miksa's (1988) inquiry into the
school's curriculum reveals that the first year of instruction
(1887-88) was not characterized by a narrow offering of tech
niques; instead it emphasized a broad knowledge base. Miksa does
acknowledge, however, that Dewey himself repeatedly spoke of the
technical side of instruction; the question, admitted by Miksa, is to
what extent Dewey's stressing of techniques affected instruction af
ter the first year, and to what extent it may have influenced the oth
er early library education programs.

Around the turn of the century it was evident that the applications
of technology were having impacts on life in some very fundamental
ways, for instance in transportation and communication. The ef
fects of the applications were even more far-reaching than the sur
face of our material life, though. As an example, let us consider
Frederick Taylor's espousal of scientific management. Taylor, and
especially successors who embraced scientific management not
merely as an ideal of human production but as a tool for the trans
formation of humans into productive forces, provided an articula
tion of a system in which such elements as human judgment take a
back seat to calculation and measurement. Postman (1992, p.Sl)
claims that scientific management asserts a principal assumption of
a technological society: the belief "that the primary, if not the only,
goal of human labor and thought is efficiency. II In such a society the
individual may be subjugated to the interests of the enterprise,
whatever that enterprise may be. This notion was affirmed in no
uncertain terms in 1909 by Arthur Bostwick (1909):

One can not go careering about eccentrically and unsystem
atically; the very purpose of organization is to stop all that;
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but within the limits of motion and action assigned to a per
son as his part in the larger motion and action of the ma
chine, there is still room for moving well or ill, for helping on
the greater work or antagonizing it and throwing it out of or
der. If a cog-wheel thinks it is manifesting its originality in
some meritorious way by making the whole machine creak
and wobble and turn out an inferior product, that cog-wheel
has power to do just this; but it should not complain if the
machinist throws it into the scrap heap (p.477).

Bostwick openly equates the organization, specifically the library,
with the machine, and implies that a library director may be likened
to a machinist. The mechanistic metaphor employed in scientific
management can be, as this statement illustrates, a thin disguise for
a literal vision of human work and organization.

Ascribing belief is very difficult, but examining the language which
is intended to communicate beliefs is possible. When it comes to
technology and librarianship, there are moments in the past when
the kind of determinism previously mentioned seems to influence, if
not govern, the expression of thought. The implication here is not
that there is an overt admission that technology is utterly divorced
from the social purposes to which it is put, but there are examples
of a stated willingness to relinquish to technology, or at least to
technics, a control over its setting and its users. James Perry wrote
in 1950, "Machines, either available now or capable of being de
signed, permit a finite number of relationships to be indicated in the
coding itself Such relationships are thereby made directly accessi
ble to machine operations"(p.138). This statement, which ostensi
bly is intended to indicate uses to which technology may be put in
the searching of databases, betrays a faith in the machine's ability to
command action by autonomously allowing certain events to occur,
including its own design. In 1965 Carl Overhage and Joyce Har
mon wrote that lithe librarian of 1975 will be less involved than now
with the individual transaction between user and book. . .. The
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librarian will be able to operate with greater freedom by having
control over advanced machinery" (1967, p.94). While the writers
assert that librarians control technology, it is the technology that
makes possible the freedom experienced by the librarians. The free
dom spoken of appears to be freedom from interaction with in
formation users and their efforts at construction ofmeaning.

The examples of technological determinism continue in the present.
In a recent posting to a library-oriented listserv one person wrote
that "we were happy with the information NOTIS gave us on the
use of bound volumes." Besides illustrating the excruciating se
mantic difficulties attached to the word "information," the implica
tion is that an automated system is capable of intelligent action.
Perhaps the most problematic excerpt from a discourse on libraries
and technology comes from a recent American Libraries article,
"Reference Services in the Virtual Library," by Judy Meyers (1994,
p.635). In envisioning searching activity in the future, she suggests
an outcome to a query on the article's title: "The computer is telling
me 'Library' is a broader term than 'Reference Service.' There may
be no direct connection between 'Reference Service' and 'Virtual,'
but maybe I can get there through 'Future" Why is this problemat
ic? First, the excerpt betrays the same manifestation of determinism
as the other examples; technology is defining, not only its uses, but
also the means by which it is understood. More importantly, in
Meyers' vision it is technology that embodies the primary cognitive
force in a function such as reference work.

At the heart of any consideration of determinism -- whether we
speak of the tacit acceptance of a history determined by an external
force or we resist the allure of that force's capacity to define our
thoughts and actions -- is the matter of control. Rosalind Williams
(1994, p.220) succinctly sums up the locus of control in relation to
a deterministic stance: "The most fundamental understanding of
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what is possible and what is not -- of what is determined and what
is not -- is bound up with the hegemonic order." A principle aspect
of determinism is control of one entity over another, whether that
control be exerted by the one, or abdicated by the other. More
over, the establishment and ascendancy of any hegemonic order is
closely tied to the legitimacy of meaning. Simply stated, a social
construction is, in large part, a search for meaning in the ideas and
actions of the players in the society. A hegemony, as an authority,
is able to assert its desired meaning through cooptation, coercion,
insinuation, or imposition. At least since Alexandria libraries have
been an effective device of hegemonic order, at various times serv
ing as a principle mechanism of the Church, the university, the
state, or the democratic ideal (as determined by an elite's construc
tion of working democracy). While this may sound ideological, we
must remember that the library throughout history has seldom been
self-determining.

Technology, Hegemony & Libraries

The technologies employed by librarians and for information have
likewise been products of the hegemony. The authority of domina
tion is based on control. In the modern world domination has been,
in on~ form or another, based on reason. The importance of reason
suggests that modernity dates back at least to the Enlightenment,
and probably predates the seventeenth century. The technology
that has been a product of such a reason-based hegemonic order
has focused on the material lives of humans. These technologies,
have produced the steam engine, the electric light, the automobile,
and the airplane. As a new technology has supplanted an older one
it has attained a privileged status, either as a property or a means of
production. The new technology also redefines, just as travel by air
provided humans with a different conception of time than that
which was common with travel by rail or road. Information
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technologies are no different. And, as John Buschman (1993,
p.134) points out, "If there was any doubt, note that along with a
healthy measure of social prestige, information technologies are
firmly aligned with socio-economic clout as well." Such a notion
characterizes well the material importance of technology in the
modem world.

There is very good reason to believe, however, that the modem
world has been replaced by a postmodem condition. Jean-Francois
Lyotard, a foremost observer of this postmodern condition, says
that,

it is fair to say that for the last forty years the "leading"
sciences and technologies have had to do with language. . . .
These technological transformations can be expected to have
a considerable impact on knowledge.... Along with the heg
emony of computers comes a certain logic, and therefore a set
of prescriptions determining which statements are accepted as
"knowledge" statements (1984, p. 3-4).

In sucha state reason no longer reigns; it is replaced by an aration
ality which is identifiable in part by its ahistorical quality. The order
that may have served to distinguish communication does not hold.
Mark Poster describes the essential difference between the nature of
communication past and present:

But the nineteenth-eentury novel differed from the television
commercial in the crucial respect that it constructed the re
cipient of the communication in relation to the constraints of
a relatively coherent bourgeois culture, whereas the advertise
ment does so within a postmodem mass culture composed of
decontextualized images and signs, of floating signifiers and
designer language (1989, p.135).
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The decontextualization, for Poster , is recognized by a poststruc
turalist approach to language, in which there is a strong denial of
the assumption that "theoretical discourse is a direct expression of a
truth in the theorist's mind, that this truth in some way captures his
torical reality, and that the question of freedom entails the appropri
ation of this truth by historical agents and their subsequent action to
actualize it" (1989, p.11). We should ask ourselves if the library,
which may have some affinity with the novel in the nineteenth cen
tury, is now more akin to the television commercial. If this is so, it
may be that the traditional image of the library, perhaps the one
librarians wish portrayed or one that has redefined itself: has been
decontextualized.

Conclusion

Where does this leave us? Is there anything that can help us to
frame our thoughts regarding technology and librarianship? One
thing should be clear at the point; technology is not the answer.
We should probably return to Martin Heidegger, who spoke of the
question concerning technology. That question is, in the end: what
is the essence of technology? "Technology is not the equivalent to
the essence of technology.... Likewise, the essence of technology
is by no means anything technological. Thus we shall never experi
ence our relationship to the essence of technology so long as we
merely conceive and push forward the technological, put up with it,
or evade it" (1977, p.4). This essence is elusive, because it is multi
farious. Technology is a human contrivance, but it is not merely a
simple means to an end. It may also be a cause in Heidegger's sense
ofbring-forth. In part this means that technology is instrumental to
some action or product; the automobile transports, the computer
calculates. But bringing-forth also connotes a way of revealing, a
way of showing, not just process, but purpose. In this regard
technology is related to knowledge. For Heidegger the essence of
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technology is not simply a framework for thinking, but a challeng
ing. The challenge arises partly through the revealing, through
what is shown; in this sense the challenge is a call, an invitation.
The challenge also arises through concealing, since if something is
revealed, that revelation tends to obscure other things. In this sense
the challenge is a warning. Heidegger's claim is that both senses of
challenge are essential to technology, and we should not forget that
the one always implies the other.

Carl Mitcham (1994) provides a very useful framework for us to
begin the consideration of technology and librarianship. The frame
work is predicated on four modes of thinking about technology:
technology as object, technology as activity, technology as knowl
edge, and technology as volition. Technology as object is the sim
plest of the four and the one which most frequently characterizes
librarians' thinking. At the most basic, object signifies either the
product of technology or the machine itself One possible way of
thinking about the latter may be the most indicative of the librarian's
stance; that is, a view of the instrument (machine) as part of the
world, but separate from ourselves. The aforementioned examples
of librarians speaking of technology embody a language in which
both the separation of human and machine and the combination of
machine and world are evident. Technology as activity also has a
simple and a more complex connotation. This simply refers to the
use or employment of technology, to the "making" of something.
In the more complex sense it refers to the activity of technology it
self: to its influencing force. Put another way, it refers to the activ
ity which technology dictates, how technology determines it uses.

Technology as knowledge embodies a giant leap from the merely
technical to technology. The simpler frame of reference is the
knowing and understanding how technology works, its design and
purpose. This sense also includes Heidegger's notion of technology
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as challenging, with the revealing and concealing that are part of the
challenging. Technology as volition implies that there is a will be
hind technology's creation, a force that sees a purpose and brings
about a realization, a tangible manifestation, of that purpose. Be
yond this, though, technology as a challenging embodies a will and
this will is most frequently (and most effectively) focused on con
trol. The discussion earlier in this essay of control is an acknowl
edgment that technology as volition is a way of thinking that the
profession of librarianship must recognize. Technology as volition
includes an awareness that technology, at a fundamental level, is an
imposition, through both the technic and the human uses of the
technic, on nature or humanity to yield a desired product or out
come. Two things should be noted with regard to technology as
volition: first, it is not the machine that wills; it is technology, with
its purposes, design, and creators, that wills, second, the act ofwill
ing is, in itself: neither bad nor good.

This framework can be a tool that librarianship can employ to think
further about the information technologies that are now an integral
part of library and information work. A caution: thinking about
technology is influenced by technology itself: because it has a trans
forming character, as many of the writers cited here can attest.
Postman expresses the caution most eloquently: "New technologies
alter the structure of our interests: the things we think about. They
alter the character of our symbols: the things we think with. And
they alter the nature of our community: the arena in which thoughts
develop" (1992, p.20). The question asked earlier was why
librarianship has not been able to achieve the status of other profes
sions. Perhaps the answer lies in a failing, or a refusal, to recognize
the distinction between technology and technic and to face Post
man's caution. The task is to realize that technology is not passive,
but is an active part (though not the irresistible force suggested in
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the World's Fair Guidebook) of thought and behavior in any vision
of the modem or postmodem world.
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