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Chapter 1 

Where is the Everyday in the  

(Media) History of Computing? 

 

1.1. Introduction 

When in the early 1980s computers broke out of their institutional and corporate 
confinements and moved into American homes, Time chose to add a twist to the 
magazine’s established franchise known as “Man of the Year”1 by awarding the 
computer the title “Machine of the Year” for its January 1983 edition. Traditionally, 
Time’s “Man of the Year” editions had singled out extraordinary human individuals, 
but there was no single individual that according to the magazine’s editors was 
more exceptional in 1982 than the computer. This unusual situation presented a 
challenge to the issue’s cover designers. They had to resolve the paradox of a 
machine betwixt and between an extraordinary technology, and an ordinary tool 
that increasingly served practical purposes within the commonplaces of American 
existence, including the home, and suddenly seemed to be fixed, firmly and deeply, 
to the everyday lives of American citizens. 

The cover designers chose to photograph two mock computers in a dramatized 
home-based setting in which the machines were accompanied by two anonymous 
human-like figures representing common users (Fig. 1). Importantly, the cover 
communicated an ambiguous message. While the image clearly emphasized the 
house as the new home of computing, at the same time it essentialized the machine 
by drawing all attention towards its thingness, celebrating the birth of the 
computer as technical artifact, instead of an activity—a use practice connecting 
computing with human individuals. Here the plaster sculptures of world famous 
artist George Segal played a crucial role. They presented human users stripped 
from all of their peculiar properties, similar to how the surroundings in which they 
were placed presented a home in one of its most abstract appearances. In addition, 
the in plaster sculptured users were figured in a passive mode, not engaging with 

                                                             
1 In 1999 Time replaced the phrase “Man of the Year” with the more gender-neutral 

phrase “Person of the Year”. 
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the machine, but sitting next to it, as if being paralyzed for a moment by the 
extraordinary power computers brought into this private and domestic setting. In 
contrast to the abstractness of the sculptures, the cover depicted the two computers 
in detail, making them stand out from a rather abstract representation of home. 

The Time cover belongs to a long history of attributing enormous amounts of 
power and meaning to this one-of-a-kind machine. Time and again the computer 
has provoked us to rethink the fundamentals of human nature: the way humans 
think, the way they learn, the way they remember, the way they make decisions, 
the way they solve problems, the way they search, the way they process information, 
and so on. Practically every knowledge domain, from psychology to education, has 
developed some imaginative theories and applications evoked by the very “nature” 
of this exceptional machine. In the early 1980s, sociologist Sherry Turkle explained 
why we subscribed these extraordinary powers to the computer by arguing that it 
constituted an “evocative object” bringing strong feelings to the mind (1984: 13). 
She associated the computer with the evocative because of its universality. That is, 
because of the potential of the machine’s computing powers to be functionally and 
meaningfully connected by its users to a seemingly unlimited number of purposes, 
thereby presenting a sort of empty vessel encouraging people to project their own 
ideas and personalities into it. 

The computer’s association with a notion of universality can be traced to Alan 
Turing’s 1936 theory of computation, which introduced the concept of a “universal 
computing machine” and suggested the possibility of inventing, as Turing 
described, “a single machine which can be used to compute any computable 
sequence” (Turing, 1936: 241). With this model of a universal machine Turing 
showed, although only in theory, how computable numbers had a potential to be 
put to the purpose of solving any problem that could be computed, and hence the 
range of applications open to computation appeared as startlingly wide. While 
today it is generally agreed that Turing invented the conceptual underpinnings of 
the modern computer, it is equally important to acknowledge that at the same time 
he gave birth to a potential ubiquity of purposes—that is, of possible uses for the 
machine. But while such ubiquity was only a latent quality, the “burden” of 
Turing’s machine was that it came with a necessity to fill up a void of purposeful, 
functional, and meaningful indeterminacy. 
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Fig. 1 – Time cover (January 1983). 

Also the editors of Time’s January 1983 edition dealt with this burden, and 
filled the machine with purpose and meaning, when discussing the potential 
ubiquity of its use at length in the feature article. Whereas the cover had 
essentialized the computer, the feature article focused on the value of the uses that 
American citizens could make of them in settings associated with the everyday 
practices of their private and working lives. The article emphasized how computers, 
as described, “move[d] in” and “beeped and blipped their way into the American 
office, the American school, the American home” (Friedrich, 1983: 14). It 
described, visualized and imagined a plethora of computer uses, communicating 
the idea that computing was about plain individuals who engaged in intimate use-
relationships with their machines. For example, it pictured these individuals using 
them as effective tools for learning, creative writing, farm administration, 
cataloguing a book collection, and the analysis of business data (Fig. 2). 

Time needed to give textual and visual shape to these individualized use-
relationships to convince ordinary people that computers were tools that could 
serve meaningful purposes in their lives. In the early 1980s, the idea that computers 
were personal tools was not at all commonsense (Turner, 2006), especially as actual 
uses for the machine in the everyday lives of individuals were largely imaginative 
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hypotheses. Ordinary people associated computers with the bureaucratic 
mainframes used within large institutional and corporate organizations (e.g. the 
military, science, and business) that since the 1950s had applied computers to their 
own objectives, including military automation and control, scientific problem 
solving, and the processing of business data. Within these large-scale institutional 
and corporate settings, computers were managed, applied, and operated by 
technical experts in locations that to a great extent were divorced from the reality 
of people’s everyday lives. Importantly, in the 1970s the use of computers gradually 
individualized when computing came to serve the objectives of regular people that 
were not computer experts (e.g. office workers, managers, students, researchers). 
For example, when computers were first introduced into offices, schools and 
libraries to serve as tools for, respectively, text production (Chapter 3), learning 
(Chapter 4) and bibliographic searching (Chapter 5). These 1970s uses, I argue, 
heralded the eventual “liberation” of computing from institutional and corporate 
settings, prefiguring the varying ways in which computing would, in the 1980s, 
carve out a space in everyday life, ease its way into both American homes and 
consciousness, and, importantly, engage in ever-more entwined use-relationships 
with human individuals. 

Today the computer fully integrates with our everyday routines and quotidian 
social practices when we engage in individualized use-relationships with the 
machine for now common purposes such as creative production, business 
administration, knowledge work, information search, social networking, and so on. 
The rapid integration of computing with human individuals in the period between 
the early 1970s and late 1980s raises important questions concerning the historical 
transformations that are caught up with the emergence of these individualized 
relationships. Undoubtedly, one of the most important technological 
transformations is the invention of the personal computer. From the 1970s 
onwards, computers rapidly reduced in size, and personal computers gradually 
complemented the enormous machines known as mainframes that dominated 
computing in the 1950s and 1960s. In addition, from the early 1980s onwards the 
introduction of so-called “user friendly” means of interaction (e.g. graphical user 
interfaces, software applications, windowed operating systems) severely lowered the 
barrier of entry into computing, enabling the computer-illiterate masses to start 
develop use-relationships with computing in the home. These and other 
technological transformations, and the reduction in the cost of computer 
technology that accompanied them, formed key technical conditions for opening 
up a functional and meaningful space for computing in the homes and everyday 
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Fig. 2 – Compilation of images of uses pictured in Time’s feature article (January 1983). 

lives of individuals, outside the organized closed worlds of government, military, 
science, and business. 

But as I will argue in this dissertation, while necessary, in the period between the 
early-1970s and late 1980s, technical relations never formed sufficient conditions 
for the functional and meaningful connection of computing to human practices. 
Here it is interesting to point out that according to the Oxford English Dictionary 
the term computing not only signifies the processes of the computer, “[t]he action 
or an instance of calculating or counting”, but also indicates a use-relationship with 
human activities, “[t]he action or practice of using computers”.2 The history of 
these practices of using computers in the period between the early 1970s and late 
1980s, I argue, forms the key to a more thorough understanding of the complex 
changes that run through the emergence of individualized use-relationships with 
the machine. For one thing, these uses are key because the concept of the term 
carries with it the connotation of an embedment in, and functional and meaningful 
integration with, the practices that make up our lives. Importantly, this also means 

                                                             
2 See http://www.oed.com/view/Entry/37981?redirectedFrom=computing#eid 
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that uses indicate how the computer’s universality is realized in specific, situated 
and historical ways. As I argue in this work, these uses open up a perspective on 
varying cultures of practice in which, at particular moments in history, computers 
integrated with complex webs of function and signification, connecting them to the 
people that wrote about, programmed, operated, and used them, to locations that 
housed them, to objectives and agendas that directed them, and to fundamental 
principles and ideas that helped apply, cultivate and legitimate their use. 

Within a contemporary media culture in which computing practices such as 
word processing and online searching have fully integrated with our everyday 
routines and quotidian social activities, it has become all the more urgent to deepen 
our historical understanding of the emergence of our individualized use-
relationships with the machine. For that reason, I question how we ended up with 
such a level of intertwinement between computing and human activity by 
investigating the complex history of computing’s entanglement with the practices 
of individuals; questioning fundamental transformations to the cultures of 
computing taking place in the period between the early 1970s and late 1980s when 
the organizational surroundings of computing gave way to life, and the locus of use 
shifted from organizations to individuals. 

The rest of this chapter will further specify, and position, the two central 
problems addressed in this dissertation by entering into a conversation with a 
diverse set of works that from a variety of disciplinary angles have addressed the 
(media) history of computing. Attention for this history is rapidly increasing with a 
variety of disciplines and approaches struggling to make sense of a vast and 
extremely complex history of which, today, we have only managed to scratch the 
surface. This dissertation “scratches” this surface by connecting the field of 
(historical) media studies with the history of computing, developing a media history 
of computing’s integration with the homes and everyday lives of individuals. 

The first problem involves a matter of a prevailing historical perspective—that 
is, it concerns a dominant tendency in the history of computing, and historical new 
media studies, to trace the meaning of computing exclusively to the machine itself, 
whilst paying scarce attention to its uses. In conversation with this computer 
essentialist perspective, section 1.2. will express the importance of a historical 
commitment to tracing the powers to give function, meaning and purpose to 
computing to actors that more powerfully belong to the realm of their use than 
their engineering. The second problem is historical in nature. It concerns our lack 
of understanding transformations that are connected to the emergence of 
individualized use-relationships linking computing with human activity in the 
aforementioned transitional, and highly transformative, period between the early 



Chapter 1 

 9 

1970s and late 1980s, when the locus of computing shifted from organizational use 
to individual use. 

 

1.2. The (Media) History of Computing and Computer Essentialism 

The way in which the Time cover essentialized the meaning of the computer in 
January 1983 was not an incident, but an example of computer essentialism that 
corresponds to a prevailing historiographical commitment to the history of the 
computer as technological artifact. Ironically, historians commonly refer to this 
history as “the history of computing”, but it is surprising to note that while this 
history has been, and is, extensively recorded, analyzed and debated, only little 
attention has been paid to historical practices of using computers, let alone 
connected to everyday life.3 In general, the uses of computers, to cite the well-
known computing historian James W. Cortada, “are the least understood part of 
the whole story of digital technology and computers themselves” (2004: 16). On 
the other hand, we know very much about the history of the computer artifact—
that is, he processes of invention, engineering and production that brought about 
the modern computer. These histories of computer, I argue, exhibit a strong 
tendency to essentialize the meaning of computing by attributing the power of 
signification exclusively to the machine, its techniques, operations, and intrinsic 
epistemological structures, whilst making it seem as if there is little significance in 
its use. 

The “origin story” forms the most popular mode of narrating the history of 
computer. In these narratives, inventors and engineers are commonly portrayed as 
“pioneers”, “geniuses”, and “visionaries”, whose computer technological 
breakthroughs led to major social and cultural transformations. Essentially, it is a 
canonic kind of classic inventor historiography that centers on the American war 
and direct post-war research cultures, and battles over in which inventor’s mind or, 
with what invention, to locate the “birth of the information age”. By singling out 
causal mechanisms—inventors and their technological inventions—these narratives 
imply that change in the history of computing is always attributable to technology, 
and, secondarily, to the people that invented them. 
                                                             

3 It is interesting to note that the mission statement of the journal Annals of the History of 
Computing clearly centers on computers, not computing: “[f]rom the analytical engine to 
the supercomputer, from Pascal to von Neumann, from punched cards to CD-ROMs - the 
IEEE Annals of the History of Computing covers the breadth of computer [Emphasis 
added] history”. <http://www.computer.org/web/computingnow/annals/about> 
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This is also the kind of historiography that has greatly shaped the public 
perception of computing and its history. One of the latest publications in this 
genre is journalist Walter Isaacson’s The Innovators: How a Group of Hackers, 
Geniuses, and Geeks Created the Digital Revolution (2014). In his book Isaacson 
seeks for the origins of our computerized world by focusing on the key computer 
technological breakthroughs enabling the “digital revolution” and the pioneers who 
made it happen. As it is now generally accepted, the history of computing starts 
before the actual birth of the electronic digital computer, and includes the 
invention of all techniques, methods and machines associated with the operation of 
calculation. Like many other journalists and professional historians, Isaacson starts 
his narrative in the 1820s, when Charles Babbage invented his calculating tools; 
the Difference Engine, and his later, Analytical Engine. Subsequently he emphasizes 
the pioneering thoughts of British mathematician Ada Lovelace who, as Isaacson 
underscores, conceived of the first algorithm in her extensive notes on Babbage’s 
machines. In doing so, Isaacson argues, Lovelace evidenced that Babbage’s 
machines could represent much more than pure mathematics, and hence it was she 
that made “the conceptual leap from machines that were mere calculators to ones 
we now call computers” (117). 

However, it is the exception rather than the rule to attribute such pioneering 
thoughts and invention activities to female “geniuses” such as Lovelace. Apart from 
Grace Murray Hopper’s contributions to the history of programming (Beyer, 2009), 
the key protagonists in the classic narratives are typically male, and the setting of 
their work is typically one of the American research laboratories that emerged in 
the Second World War and the direct post-war period. Emphasized are 
contributions to the invention of the first digital electronic computers by 
pioneering scientists and engineers such as John von Neumann (Aspray, 1990) and 
John Vincent Atanasoff (Smiley, 2010). Additionally, in the last decade there has 
been increased attention to how parallel to the American context innovations in 
computing took place in Britain and Germany. For instance, it is only recently that 
the 1930s work of the British mathematician Alan Turing received a prominent 
place in the history of computing (Copeland, 2012).4 

                                                             
4 Although it is now generally acknowledged that Turing did not invent the computer as 

a technical artifact (Haigh, 2014), his pioneering conceptual work on universal 
computation as described in his 1936 paper “On Computable Numbers” is now generally 
seen as being foundational to all later undertakings in the creation and development of the 
computer as a general-purpose programmable machine (Copeland, 2012). 
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Although the history of personal computing is often treated as a separate story, or 
a second invention, origin stories of the “pioneers” and “visionaries” that invented 
the personal computer prevail. The most popular narratives describe how personal 
computers originated with the undertakings of various pioneers that worked at 
different times in both laboratories and garages. This is the story of the few silicon-
valley based computer “hobbyists” (Freiberger and Swaine, 1984) or “hackers” 
(Levy, 1984) who had the vision to make the personal computer revolution happen, 
igniting this revolution out of their own fascination with technology, assembling 
the first personal computers by working after hours in garages, basements and 
bedrooms (Freiberger and Swaine, 1984; Cringely, 1991). 

To this genre also belong the works that have singled out the groundbreaking 
activities taking place at Xerox’s Palo Alto Research Center (PARC) in the early 
1970s (Smith and Alexander, 1988; Hiltzik, 1999). At PARC, Xerox brought 
together a group of America’s finest computer scientists, and gave them the 
freedom to conceive the information technologies for our future offices. One of 
these scientists was Alan Kay, who has frequently been portrayed as the “pioneer” 
that invented the first personal computer (the Alto), whilst giving birth to the idea 
of computing as a personal activity at the same time (Barnes, 2007; Manovich, 
2013). But Kay is only one of a larger group of computer scientists, and their 
research projects, that have repeatedly been depicted as being key actors in the 
process of making the computer into a meaningful tool for individuals, such as 
Joseph C. Licklider and his research of man-computer symbiosis (Waldrop, 2001) 
and Douglas Engelbart with his study on the augmentation of the human intellect 
(Barnes, 1997; Bardini, 2000). 

While focusing on processes of technological invention and innovation that, as 
claimed, have led us to the contemporary information age, or digital culture, these 
origin-focused histories often ignore or downplay any dimension of computing’s 
history that did not in any direct way contribute to the making of the modern 
computer as a personal tool. Change is generally perceived as propelled by certain 
causal mechanisms, and attributed to technological inventions, and the people that 
invented them. Such history has produced great and important knowledge of the 
machine and its inventors, yet commonly stops where the laboratory work of the 
computer system engineers ends. Particular uses of the computer often shine 
through, but are normally attached to specific machines and steps in the 
evolutionary tree of a series of technologically evolving machines. That is to say, it 
is not that such works have neglected the uses of computers in their entirety, but 
that they have portrayed these uses as the historical outcome of a technological 
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invention, rather than practices fixed firmly and deeply to a historical situation—
that is, to a particular place and type of surroundings. 

This is certainly not to say that such histories can be tossed wholesale, and are 
better left forgotten. There is no sense in denying the fact that the history of 
computing is full of moments of “genius” invention contributing to the 
development of the high-tech product that is now so intimately caught up with our 
lives. But we do need to question if we can explain and make sense of this 
entwinement in reference to the history of the computer’s engineering alone. Of 
course, it should also be acknowledged that as a field of academic research, the 
history of computing, compared to other historical domains, is only in its infancy, 
and it is only because of this earlier work that a dissertation such as this one could 
have been written in the first place. But even though as an academic field the 
history of computing is quite young, it both consolidated and deepened already in 
the 1990s (Agar, 1998). As computer historian Jon Agar points out, its 
consolidation is evidenced by the publication of thorough works that cover the 
complete history of the modern computer (Campbell-Kelly and Aspray, 1996; 
Ceruzzi, 1998). In addition, the work and vision of leading computing historian 
Michael Mahoney, as Agar describes, has helped to deepen the field, when already 
in the late 1980s Mahoney challenged professional historians to shift focus from 
the narrative of technological evolution, to broader themes that touched upon the 
intersection of computing with the cultures of science, technology, business, and 
industry (Mahoney, 1988). 

Since the early 1990s, several scholars have addressed Mahoney’s challenge, 
giving shape to cultural histories of computing that do not trace the history of the 
computer to the realm of the laboratory and/or the scientists’ mind, but which 
explore the intersections of computing with military, business, industrial, and 
commercial cultures. These include Paul Edwards’s The Closed World (1997), Janet 
Abbate’s Inventing the Internet (1999) and Recoding Gender: Women’s Changing 
Participation in Computing (2012), James Cortada’s trilogy The Digital Hand 
(2004; 2006; 2008), David Grier’s When Computers Were Human (2005), Atsushi 
Akera’s Calculating a Natural World (2006), Fred Turner’s From Counterculture to 
Cyberculture (2006), and Nathan Ensmenger’s The Computer Boys Take Over (2010). 
In an important way my approach to the history of computing is indebted and 
inspired by Mahoney and those who took up the challenge he posed. By focusing 
on the history of computing’s intersection with the everyday lives of individuals, 
this book explores an understudied theme, and one that encourages this project to 
trace associations between the history of computing and social and cultural history. 
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But this dissertation’s approach to history is also characterized by a clear 
dedication to not only make sense of a cultural history, but also to employ this 
sense to further our understanding of the contemporary media cultural condition in 
which computing and human activity have intertwined in so many complex, yet 
functional, meaningful and purposeful ways. It is for that reason I draw inspiration 
from a set of interrelated publications from the critical humanities that belong to 
what I will refer to as historical new media studies, including works associated with 
the interrelated fields of media archaeology and software studies. What brings 
these works together, and what makes them particularly relevant for this 
dissertation, I argue, is that they do not explore the history of computing for the 
sake of history, but wield the history of computing to further our understanding of 
a contemporary world—variously referred to as new media, digital or 
computational culture—in which, as claimed, computing mediates life in 
fundamental ways (Berry, 2012). 

Basically, works in historical new media studies assert that to understand what 
computing means to us and our culture, we need to open up the computer black-
box, and investigate the history of the technological and epistemological structures 
that are operatively lodged within it. This inclination towards making sense of a 
contemporary media culture by entering its history through the computer can 
ultimately be traced to the work of media historian and theorist Friedrich Kittler 
(see Chapter 2 as well). Already in the mid 1980s, when personal computers 
entered our culture at large and started permeating our everyday lives, Kittler 
argued that the ur-model of our modern computer, Turing’s earlier mentioned 
theory of computation, formed both the starting point and the end point of a new 
computational “discourse network” (1999 [1986]). Kittler positioned Turing’s 
theory of a universal discrete machine as the technical foundation of a 
computational culture, while, simultaneously, he characterized all computational 
data flows that followed after as no more than a “state n of Turing’s Universal 
Machine” (1999: 19). 

Building on Kittler’s project, works in historical new media studies examine the 
history of the computer’s intrinsic technical and epistemological structures to make 
sense of a present computational culture (e.g. Parikka, 2007; Chun, 2011; Ernst, 
2013). Importantly, these works assume this history has a certain conditioning 
presence in today’s mediatized world where computing is so deeply intertwined with 
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everyday life.5 In other words, they take the fundamental status computation has in 
our lives as a point of departure for the examination of a computational a-priori that 
is assumed to undergird and condition our computerized media culture. 
Importantly, this perspective has directed the core of attention in historical new 
media studies to, firstly, the archaeology of computer and the epistemologies of its 
production, and, secondly, the period preceding the 1980s in which the 
engineering effort of computer is generally considered to be the most innovative 
and transformative. As a result, the archaeology of computer has been segregated 
from the archaeology of its uses. The latter has received only minor attention or has 
been ignored completely, whilst only few of these works have had something to say 
about technical media after the 1980s, when the computer carved out a space in 
everyday life, and was no longer the exclusive tool of organizational closed worlds.6 

The urge to trace today’s cultural meaning of computing to the inner world of 
the machine itself is intimately connected to the idea, and working assumption, 
that, in the word of new media theorist Lev Manovich, our computerized culture is 
essentially “computational (i.e., software driven) in its logic” (2001: 165). After 
Kittler’s work had been translated in the late 1990s, Manovich was one of the first 
new media scholars to emphasize the importance of attending to the purport of 
computation in his book The Language of New Media (2001). Manovich argued 
that in order to make sense of our “computerized culture”, it was essential that 
researchers turned to the rich engineering and design history of the computer 
sciences, to employ its “terms and paradigms” as a fundamental resource (39). Yet 
despite the important attempt of Manovich to think historically in terms of the 
computer sciences, its theory of new media still privileged the purely formal over 
the historical. As new media theorist Alexander Galloway points out, time and 
again Manovich returned to the examination of some “formal essence of the 
medium, the techniques and characteristics of the technology” (2011).7 

                                                             
5 In 2011 the first issue of the open access journal Computational Culture was published. 

The primary aim of the journal, as mentioned on the website, “is to examine the ways in 
which software undergirds and formulates contemporary life”. 
<http://computationalculture.net/> 

6 Jussi Parikka’s book Digital Contagions: A Media Archaeology of Computer Viruses (2007) 
forms a very welcome exception to this rule, tracing the archaeology of the computer virus 
through many archival sources originating in the 1980s. 

7 Manovich’s attempt to make sense of the computational logic of our culture by 
centering on the examination of the formal essence of new media has been particularly 
influential in the development of the strand of new media studies known as “software 
studies”. Since Manovich’s pioneering work, many new media scholars have, in effect, 
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In her recent work, new media theorist and historian Wendy Hui Kyong Chun 
engages our contemporary condition in a more substantiated connection with the 
history of computing, although, I argue, still guided by a similar computational-
centered concept of culture. In her book Programmed Visions (2011) Chun, taking 
on Mahoney’s challenge as well, criticizes the kind of software studies initiated by 
Manovich, pointing out how its focus on the formal essence of software came at 
the expense of seeing the history of computing itself, for instance the 
intertwinement of new media’s commercial and technological history. In her book 
she argues that we cannot make sense of computational culture if we do not 
confront the idea of software as object and commodity (e.g. a software application) 
with the complex history of the computer’s programming, and the myriad 
contingencies through which it developed. As a critique on works in software 
studies that, following Manovich, attempted to make sense of culture by examining 
software as a purely formal and quasi-material category, Chun points out how 
software’s formal stability as object in itself is actually the effect of numerous 
historical contingencies as they unfolded in the path from Turing’s “On 
Computable Numbers” in the 1930s, to the invention of programming languages 
and programming in the 1950s and 1960s, the commercialization of software 
production in the 1960s and 1970s, and the commodification of software as 
product instead of service in the same period. 

This way Chun shows how computation does not lead automatically to software, 
and, by mobilizing the history of computing, points to the importance of piercing 
through software’s peculiar materiality. This way she raises awareness of the 
historical contingencies of the present media cultural condition in which software 
undergirds and formulates everyday life, and how this condition could have been, 
and still can be, shaped into something completely different. But it is important to 
point out that Chun at the same time moves beyond, but also is still intimately 
caught up in the new media research project that had been initiated by Manovich 
at the turn of the millennium, and, secondarily, the study of the computational 
discourse network brought about by Kittler. By engaging computation with a long 
history of engineering and production that is revealed to be full of contingencies, 
Chun actually deepens the prevailing computer essentialism in historical new media 
studies by means of a more profound engagement with the history of computing. 
                                                                                                                                                           
attempted to make sense of a computational logic undergirding our contemporary media 
culture, often by mobilizing the history of computing and the computer sciences. These 
include such logics as Alexander Galloway’s “protocol” (2004), Wendy Hui Kyong Chun’s 
“programmability” (2011), and David Berry’s “computation” (2011; 2014). 



Chapter 1 

 16 

That is to say, whilst placing software’s thingness in conversation with 
contingencies in the history of programming, she still traces a logic that she 
perceives as fundamental to our computational culture to a supposed formal essence 
of the computer. This move becomes most explicit when Chun distills from 
histories contingencies an overarching logic of “programmability” by which she 
links computers to relations of power at “the level of their [computer’s] architecture 
and their instrumentality” (9).8 

Interestingly, Chun’s historical argumentation develops from a kind of 
fascination for the extraordinary quality of the computer’s universality, and the 
functional under-determination of Turing’s universal machine that unlike any 
other machine is programmable. This under-determination leads Chun to the 
description of a complex history of, so to speak, “filling up” the machine’s inner 
world of computation with all kinds of historical contingencies that contributed to 
the development of the artifacts we now know as our personal computer devices. In 
short, the contemporary meaning of computing, Chun argues (not unlike Kittler), 
is ultimately reducible to the essential model of computation already advanced by 
Turing. What I take as a question though is if the power to “fill up” the “empty” 
Turing machine with function, meaning and purpose, exclusively belongs to the 
realm of systems and software engineering and design? I will demonstrate that it 
does not, and argue that what “fills up” the empty Turing machine, and what has 
made it into a functional and meaningful object in our lives, are not exclusively 
technical relations programmed into the machine in the realm of engineering, but 
also many human, knowledge, and ideological relations that have been connected 
to it within particular cultures of use. 

Chun’s approach of tracing the meaning of computing to the essence of the 
computer’s architecture, and the contingent history of its programming, shows 
many similarities with works in the field of media archaeology that at present have 
a particularly prominent voice in giving direction to historical new media studies 
(Parikka, 2007; 2012; 2014; Ernst, 2013). Basically, the aim of these works is to 
make sense of digital culture by excavating its technical conditions through a 
method of “[o]pening up the black boxes” (Goddard, 2015: 1761) and tracing the 

                                                             
8 Linking the logic of a present new media culture back through history to the ur-

architecture of the computer we also see in the work of Robert Gehl on the historical 
underpinnings of social media. In his book Reverse Engineering Social Media (2014) Gehl 
explains social media logic by connecting social media directly to the computer architecture 
(the so-called von Neumann architecture) that John von Neumann described in the mid-
1940s. 
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historical conditions that underpin our new media culture to the realm of the 
computer, and the long histories of technical engineering and design that are seen 
as being formally embedded within its operations. Essentially, media archaeology 
turns to questioning the archive of knowledge that is supposed to exist within the 
computer artifact, and which is seen as contingent on a long non-linear history of 
the computer’s production, and multiple ideas, technologies and practices that have 
either directly, or indirectly, been fundamental within this multilayered past. 

The work of media historian and theorist Jussi Parikka (2007; 2012) has been 
(and still is) fundamental for the development of media archaeology as a method 
equipped to make sense of computing related phenomena integral to digital 
culture.9 Parikka theorizes the media archaeological approach as a means of 
“digging under the screen in order to reveal the conditions of the present as 
embedded in the workings of the machine” (Parikka, 2012: 38). This focus on 
digging machines appears even in a more radical form in the work of media scholar 
Wolfgang Ernst, who has forcefully argued that archaeologies of engineering and 
design are “operatively embedded in technologies”, thereby bringing past cultures 
and practices of mathematically-based engineering and design into the present 
(Ernst, 2013: 57). By departing from a premise of the machine as being the 
fundament of digital culture, these works have developed key insights into what 
conditions this culture in the technical sense. Yet I argue that the computer should 
not only be approached as an artifact with a conditioning presence, but also as a tool 
that has been functionally and meaningfully caught up in the uses that we have 
made of it. 

In order to make sense of how computing conditions our culture, a “media 
archaeology of computing”, in Parikka’s vision, needs to engage thoroughly with 
the complex and long histories of the computer’s engineering and development 
(2014: 251). Importantly, attached to this vision is a valuable historiographical 
model that challenges the classic inventor and origin-focused narratives. In a short 
text that, in the context of this dissertation, carries the rather controversial title 
“The History of Computers”, Parikka emphasizes that the methodological 
challenge in approaching the history of computing “media archaeologically” is to 
come up with new non-linear and non-teleological conceptual perspectives on 
history allowing historians to think beyond “the usual stories of post–World War 
II research labs and investment which emphasize the linear narrative of ‘how we 
                                                             

9 In his book entitled What is Media Archaeology (2012) Parikka expresses how his work 
sets out to “elaborate the potentials of the media-archaeological method in digital culture 
research” (2012: 2). 
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got here’ ”(252). This work is deeply inspired by this motive to rethink the 
historiographical model and develop a “media archaeology of computing” to make 
sense of digital culture (see Chapter 2). 

Nonetheless, the attention brought to the computer as artifact, pays scarce 
attention to how computers function, and have historically functioned, in concrete 
use-relationships with human activity, and in historical, but nonetheless actual, 
situations of practice. While focusing on opening up the modern computer as a 
technological black-box and a product of a history of engineering, this media 
archeological perspective pays little attention to the history of the multifarious 
human and nonhuman actors that have functionally and meaningfully connected 
computers with human activities in the cultures of their use. Uses of computers and 
software are taken out of culture’s loop, and are practically ignored and/or 
marginalized, or thought of in very superficial ways, as the “ephemeral eyewash” 
(Goddard, 2015: 1771) that make up user activities, for which there is no relevant 
place in the history of digital culture. 

With use appearing as a blind spot in the literature of historical new media 
studies, this dissertation attempts to elevate its importance. It demonstrates how 
the media history of use opens up a rich domain of research that can lead us to 
developing important new insights about the historical emergence of contemporary 
modes of computing so deeply entwined with human individuals. Importantly, I 
will address the history of computing’s relationships with culture not through any 
categorical opposition to these works examining the history of computer. Instead, I 
perceive this work as a complementary effort that distributes explanatory power 
more evenly, giving shape to an (media) archaeology of computing by tracing 
historical conditions attributing meaning, function and purpose to relationships 
between computing and human activity to cultures of use. 

 

1.3. De-Essentializing the (Media) History of Computing 

The previous section has argued that the history of computing has had, as yet, 
remarkably little to say about computing’s integration with human practices, let 
alone its entwinement with the everyday lives of individuals after the 1980s, as the 
existing literature has predominantly questioned the history of the computer—that 
is, the long histories of this artifact’s engineering and production. This section 
enters into a conversation with the limited amount of historical literature that has 
studied computing’s connection with social and cultural practices in relation to the 
military and corporate settings in which computer’s were put to use for respectively 
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military control and data processing between the 1950s and 1960s (Edwards, 1997; 
Haigh, 2006; Ensmenger, 2011). In different ways, I argue, these works 
demonstrate that attending to the (media) history of computing undeniably means 
to confront the complex problem of the computer’s functional and meaningful 
integration with institutional practices and discourses, highlighting the role of key 
human and discursive actors (e.g. technical specialists, organizational and 
managerial discourses) shaping computing, other than the machine itself, or the 
histories of engineering underlying it. 

The examination of such actors performing as mediators that informed, shaped 
and defined use-relationships, will be central in this dissertation. But instead of 
attending to them in relation to the study of users as large institutional and 
corporate organizations (e.g. military, science, government, industry, business), this 
work aims to study such kinds of actors in relation to the emergence of users as 
individuals—that is, in relation to individualized modes of computing whose main 
“beneficiary” is a person, not an organization. Of course, the aforementioned works 
will demonstrate that these large-scale organizational settings were full of people, 
but it is important to understand that many of these people were technical experts 
(e.g. computer scientists, systems engineers, programmers, operators) and not 
“regular” persons that had little to no knowledge of computing (e.g. managers, 
researchers, students, creative writers, knowledge workers). This reorientation, I 
argue, involves a shift in the historical period that will be centered on, from the 
1950s and 1960, which has extensively been debated and discussed, to the period 
extending between the early 1970s and late 1980s, which has received relatively 
little attention in the history of computing, as already pointed out in the previous 
section. 

It may seem odd to seek for the emergence of use as individualized practice 
even before the 1980s, that is preceding the invention of the personal computer. 
But what this work certainly demonstrates is that the birth of the so-called “end-
user”—the human individual who actually uses the output of a computing 
practice—preceded the birth of the personal computer. Already in the 1970s, the 
powers of computing within organizational settings came to directly “benefit” 
individual professionals that were non-specialists in computing, but who now 
entered into a use-relation with computers. For instance, when in the early 1970s 
computers were implemented in office text production and managers used its 
outputs (Chapter 3), or when, at the same time, computers were integrated with 
practices of bibliographic searching in the library to aid individual researchers in 
answering their reference questions (Chapter 5). Importantly, I argue, the birth of 
the end-user in the 1970s, portended the birth of the home user, and the ever-
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increasing level of computing’s integration with the everyday lives of individuals in 
the 1980s. 

Yet it is not the user as individual, but as institutional and corporate 
organization that has gathered the majority of attention in historical works that 
have studied computing’s integration with practices of use (Edwards, 1997; Haigh, 
2001a; 2001b; 2006; Ensmenger, 2010). The intimate cooperation of military and 
science in both the development and use of computers within the setting of war has 
attracted considerable attention (Edwards, 1997; Akera, 2008).10 It has repeatedly 
been argued that the Second World War formed a major incentive for the 
engineering and development of the first electronic digital computers in the United 
States (Campbell-Kelly and Aspray, 1996).11 After 1945 computing further 
developed in an economically prosperous environment characterized by intense 
technological innovation and a strong demand for the use of computers (Akera, 
2008). Within the Cold War period, the American Department of Defense in 
particular commanded plenty economic and technical resources to research in 
computing, which gave a new impetus to collaborations between science and the 
military resulting in massive computing projects such as Whirlwind in the late 
1940s, SAGE in the early 1950s and The ARPANET in the 1960s.12 

                                                             
10 Of particular interest, for that matter, is to take notice of the fact that within this era of 

the big machines the use-function can hardly be thought of as separate from issues of 
technical engineering and production. Something that is evidenced most clearly in the role 
of the military as both one of the primary investors in the development and engineering of 
computer technology, and one of the largest users of the technologies they helped develop. 

11 Due to the extreme effort of World War II, the traditional mechanical calculating 
technologies that were widely available and used in the 1930s were no longer up to the 
needs of American military (Campbell-Kelly and Aspray, 1996). The military needed much 
faster technologies that did not require human intervention “to break codes, prepare firing 
tables for new guns, and design atomic weapons” (3). Because of the extreme demands of 
the war-effort, the military was more than willing to spend millions of dollars on the 
creation of these technologies (ibid.). In result, a new episode in the “military-industrial-
academic complex” commenced during World War II and the Cold War period with new 
linkages established between the military and the sciences in a shared effort to produce 
faster and more efficient problem-solving machines (Leslie, 1993). 

12 Cultural historian Janet Abbate, among others, discusses the computer’s integration 
with the military setting in her book Inventing the Internet (1999), highlighting the 
defining role of the military in the development and use of the ARPANET, the precursor 
of the later Internet. Abbate argues that the ARPANET’s design was shaped by social and 
cultural forces that led to the integration of key military values—such as survivability, 
flexibility and high performance—in the network technology, which, she argues, severely 
affected the ways in which the network was managed and used (1999: 5). 
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Cultural historian Paul Edwards attended to the military as a key user of 
computer technology in the American Cold War period, portraying a culture of 
computing for purposes of analysis and control in in his influential book The Closed 
World (1997). Of particular interest for this dissertation is that Edwards discussed 
how the relationship between computing and human activity in the Cold war 
period was not only shaped by computer technologies, but also defined by a set of 
discourses associated with military operations and practices, rather than directly 
with the invention and production of computer systems themselves. To put 
forward the defining role of these discourses, Edwards depicted this culture of 
military computing as a heterogeneous network connecting Cold War politics, the 
military, computer technologies, lots of engineers and scientists, and a range of 
emerging systems-oriented and computer-related sciences within a unified 
historical conjuncture. Edwards showed how within this relational network of use 
practices and discourse, the computer operated as a real-time system for military 
analysis and control, and thereby functioned as a “support” (38) for the kind of 
Cold-War politics by which the United States approached and governed the world 
as a closed system in the 1950s and 1960s. In the light of my work, it is important 
to understand that while Edwards underscored how the computer formed a 
fundamental “support”—a necessary technological condition of possibility—for 
closed world discourse, he made it clear that it was not a sufficient condition for the 
effective use of the machine for military purposes of automation and control. 

Then Edwards paid particular attention to how a variety of interrelated systems 
oriented sciences that emerged in the Second World War and direct post-war 
period, including operations research, cybernetics, and artificial intelligence, played a 
fundamental role in giving operational and meaningful shape to Cold War 
computing. Although these sciences, he argued, did not directly contribute to the 
development of the computers that the military employed, they certainly informed, 
shaped and defined their use by contributing to the effort of functionally and 
meaningfully integrating human beings in larger computer-supported systems. 
Here Edwards argued that operations research played a key role in shaping the 
political, material, and social relations of computing. Importantly, these efforts of 
operations research, he argued, were supported on a conceptual level by the fields 
of cybernetics, cognitive psychology, and artificial intelligence, which, Edwards 
pointed out, helped organize and define “the psychological, metaphorical, and 
philosophical aspects of computer use” (21). Edwards showed how these systems-
oriented sciences supported operations research on the level of human psychology, 
contributing to the emergence of what Edwards referred to as a “psycho-logic” 
(273). As such, he argued, these sciences mediated in the realization of a military 
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computing culture in which human individuals were managed as components of 
computer supported organizations that, in turn, sustained a more general and 
broader political project of governing the world as a closed system (147). 

But in the 1950s and 1960s, the same period of time that this military culture of 
cold war computing flourished, a corporate culture of computing took shape as well, 
when large corporations emerged as users of computers when businesses started 
applying computers for purposes of data processing (Ceruzzi, 1998). Here it is 
interesting to note that the corporate setting of computing was in both size and 
scope not that different from that of the military, as computing historian Atsushi 
Akera points out (2008). Especially within these Cold War years, the 
concentration of innovation in computer technology was the result of equal 
demands placed upon research by scientific, military and commercial institutions 
(1). While each of these institutions had different aims and objectives, it is only 
together and through their “productive tensions” and “alliances” that they created 
one of the most important and innovative periods in scientific discovery, computer 
technological development and use (ibid.).13 Particularly interesting for this 
dissertation is to see how in the world of business a different set of human and 
nonhuman actors emerged that informed and shaped functional and meaningful 
connections between computing and purposes of corporate management and 
control (Haigh, 2001; Ensmenger, 2010). 

Historians Thomas Haigh and Nathan L. Ensmenger direct particular 
attention to the mediating role of the group of computer people and technical 
specialists that possessed the expertise for applying computers in the 1950s and 
1960s—that is, the so-called “systems men” (Haigh, 2001) or “computer boys” 
(Ensmenger, 2010) who were responsible for bringing the computer to use within 
the corporate setting. For instance, Ensmenger focuses on those human specialists 
(e.g. programmers, computer operators, network and database administrators, 
systems analysts) performing in a defining role for the application of computers as 
data processing and management tools. Importantly, Ensmenger points out, the 
primary concern of these “computer boys” was not the development of the 
computer itself, but applying the computer to business purposes such as data 
processing and information management by creating the programs, procedures and 
practices for linking the powers of computing to the established social, 
                                                             

13 As Akera points out, computers in this period (such as the UNIVAC) were “what we 
have come to call the quintessential ‘dual-use’ technology” as from the beginning of 
research in computing they were “weighed for both military and commercial significance” 
and thereby straddled institutional boundaries (2008: 2). 
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organizational and ideological surroundings of the corporate setting (2010: 5).14 
That is to say, these human experts brought the computer to use as a tool for 
corporate management and control by acting as “mediators between the technical 
system (the computer) and its social environment (existing structures and practices)” 
(12/13). 

Thomas Haigh argues that at the time when large American corporations first 
started to use computers for administration and accounting jobs in the 1950s, the 
use of the computer appeared as a topic of debate within managerial discourses that 
shaped the meaning and function of computing for corporate settings. Within 
these discourses, Haigh points out, the so-called “systems men” were the most 
authorial figures, publishing widely on the topic of computing for a largely 
managerial audience. By connecting computers to ideas on technology and 
systematization that appeared as the hallmark of office management already in the 
early twentieth century, these human actors helped shape a dominant vision in 
management circles in which the benefits of computers for the corporate setting 
were understood in the history of the office management tradition (Haigh, 2001b). 
In less than a decade, Haigh argues, these systems-men redefined the computer 
into a managerial instrument, thereby grounding the history of this supposedly 
revolutionary tool in the long established tradition of corporate management and 
control. 

Whether it concerns the study of systems experts and managerial discourses 
responsible for embedding computers into corporate structures and practices 
(Ensmenger, 2010; Haigh), or the examination of the role of a set of systems-
oriented sciences in the application of the computer for military purposes (Edwards, 
1997), my work is in a similar way committed to the effort of making intelligible 
the function of various of such mediators that did not directly contribute to the 
development of the computer as technical artifact, but which played a defining role 
in the functional and meaningful connection of computing to human practices. 

                                                             
14 The history of the concept of “application” is briefly described by computing historian 

James Cortada in the first volume of his trilogy about the uses of computers in American 
industry entitled The Digital Hand (2004; 2006; 2008). In the introduction to his book, 
Cortada historicizes and conceptualizes the term application in line with his uses-centered 
approach to the history of computing. He describes how at the moment businesses first 
started to use computers for commercial purposes in the early 1950s the practical use of 
computers was captured with the general term automation. It was only with the exponential 
growth of the amount of computers installed in American corporations, he argued, that 
users of computers moved to the term application and started to talk about “applying 
computers to business processes” (2004: 16). 
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What certainly emerges from these works is a de-essentialized perspective on the 
history of computing that highlights how, at particular moments in time, and 
relative to particular settings of use, computing intersected with the histories of the 
military and business, and actors other than the computer itself attributed function 
and meaning to computing. Allow me to quote at length computing historian 
Michael Mahoney, who has beautifully expressed the reciprocal complexity 
involved in this confrontation of histories in the period between the 1950s and 
1960s: 

The computer had a history out of which it emerged as a new device, and computing 
took shape from other, continuing activities, each with its own historical momentum. 
As the world of the computer acquired its own form, it remained embedded in the 
worlds of science, technology, industry, and business which structured computing even 
as they changed in response to it. In doing so they linked the history of computing to 
their own histories, which in turn reflected the presence of a fundamentally new 
resource. (1988: 14) 

One thing Mahoney’s citation highlights is the idea that the computer formed a 
revolutionary technology and a necessary condition for the reorganization of 
institutional and corporate practices. At the same time, however, Mahoney 
accentuates that we should be cautious not to essentialize the computer through a 
fixation on the history of the artifact, and instead shape histories that attend to 
how computers presented “fundamentally new resource[s]” that organizations were 
able to shape and define in line with their own objectives and agendas. This way 
Mahoney also touches upon this historical problem of considerable complexity that 
each of the aforementioned authors have tried to deal with in their own ways, 
namely the problem of computing’s functional and meaningful integration with our 
practices. That is to say, the problem of attending to technical, human, knowledge, 
and ideological relations that at particular moments in history shaped computing 
into an integral and meaningful part of, and, in the word of Edwards, a 
fundamental “support” to, our practices. 

I address this very same historical problem of integration, but I shift focus from 
the integration of computing with institutional and corporate organizations, to the 
integration of computing with individuals, and the practices of their everyday lives 
that often connected work and home in interesting ways. As mentioned earlier in 
this section, this shift also entails a change in the denotation of the term user, from 
the user as institutional or corporate organization, to the user as non-expert 
individual. This shift in focus automatically directs attention to a different period, 
and a very different set of uses than military control and data processing, including 
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word processing (Chapter 3), educational and work-related problem solving 
(Chapter 4), and searching for information (Chapter 5). This is the period between 
the early-1970s and late 1980s, which apart from the classical inventor narratives 
associated with the personal computer, has not been given much attention from a 
scholarly point of view. It is the period that begins where the cultural histories of 
the aforementioned authors end (Edwards, 1997; Haigh, 2001a; 2001b; 2006; 
Ensmenger, 2010), and which ends where the histories of Web cultures begin 
(Stevenson, 2014). But what makes this period so relevant for the historical 
problem addressed by this dissertation, I argue, is the scope and intensity of 
technical, social, and cultural transformations that can be seen as caught up with 
the emergence of the deeply entwined relationships between computing and 
human individuals that are so well and truly a phenomenon of our contemporary 
world. 

One of the most insightful studies addressing transformations in computing in 
relation to this period is that of cultural historian Fred Turner in his book From 
Counterculture to Cyberculture (2006). Although the main aim of Turner’s book is to 
trace the historical lineage of cybercultural values to the 1960s counterculture, he 
positions the redefinition of the computer as a “ ‘personal’ technology” (2) as a key 
process in this history. Turner makes a strong claim by arguing that technological 
development alone cannot fully explain “the ethos of personalness” (105) and 
individual empowerment that ever since the early 1980s became attached to the use 
of microcomputers, especially as it radically contrasted with the vision of 
computers as “emblems of bureaucratic alienation” (13) that prevailed in the 1950s 
and 1960s. Turner attributes the computer’s cultural redefinition to the practices of 
San Francisco Bay entrepreneur Stewart Brand, who between the late 1960s and 
early 1980s linked “an alternative vision of technology as a tool for individual and 
collective transformation” to the computer (104–105). 

Turner shows how Brand with his magazine entitled The Whole Earth catalogue 
promoted and distributed this vision amongst a broad public of people, many of 
which, Turner argues, would come to play pivotal roles in the development of 
personal computing in the 1980s. Interestingly, the way in which Turner attributes 
the cultural redefinition of the microcomputer to Brand and his magazine, shows 
many similarities with how Haigh attributes the redefinition of the computer into 
a managerial tool in the 1950s and 1960s to the practices of the “systems men”, and 
the management journals by which they distributed their ideas amongst 
management circles (2001b). Although Turner is more interested in the definition 
of computer than computing, and has not in any direct way attended to the 
problem of computing’s entanglement with the lives of individuals, his work 
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provides insightful clues on the shaping role of new actors (e.g. technology-related 
magazines) that helped to cultivate particular visions on computing. Such kinds of 
magazines, in particular those directly concerned with computing, take up a central 
position in this work, and will be questioned in terms of how they helped to attach 
visions and ideas associated with individualization to the uses of computers in the 
1980s (see Chapter 2). 

In addition to Turner’s book, cultural historian Thomas Streeter argues in The 
Net Effect (2011) that the use of microcomputers in the early 1980s linked to an 
emerging economic ideology. Although Streeter devotes only one chapter to the 
topic, and does not examine a particular culture of computing as for instance 
Edwards did, he in a similar way gives expression to the idea that if we aim to 
understand the meaning of computers, we need to interrogate how computing 
entangled with ideological discourses at particular moments in history. Streeter 
argues that at the moment the microcomputer made its appearance in the lives of 
American people in the early 1980s, it came to function as the “ideological 
condensation symbol” (2011: 79) that helped to coordinate the lives and mentality 
of ordinary people with the visions of an economic model that would later be 
known as neoliberalism. In the words of Streeter: 

the experience of reading about, buying, and using micro-computers created a kind of 
congruence between an everyday life experience and the neoclassical economic vision—
the vision of a world of isolated individuals operating apart, without dependence on 
others, individuals in a condition of self-mastery, rationally calculating prices and 
technology. (88) 

To make the comparison with Edwards, who argued that the ideology of a “cyborg 
discourse” shaped the subjectivity of the Closed-World’s inhabitants so as to make 
it congruent with a broader political objective aimed at integrating humans in 
combat systems, for Streeter it was the engagement with microcomputers that 
helped to justify a set of beliefs about individuality and autonomy that were closely 
associated with a new capitalist order. Interestingly, where Edwards attended to 
the influence systems-thinking exercised on a culture of Cold-War computing in 
the 1950s and 1960s, Streeter points towards a completely different culture of use in 
which not organizations, but individuals functioned as the loci of computing’s 
powers. 

But although Streeter’s thesis is fascinating, it is not worked out fully. What 
remains as a fundamental question, and a means to deepen our understanding of 
computing’s entanglement with individuals, is what kinds of actors similar to, for 
instance, the set of cyborg sciences that Edwards portrayed, played a role in linking 
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the user to this emerging and overarching economic vision. For example, can a 
connection be traced between this vision and the influential approach to computer 
systems design known as Human-Computer Interaction (HCI) which positioned the 
individual (the user) instead of the system at the center of the design effort, and 
which emerged and popularized at the same time, in the 1980s, when the 
microcomputer pervaded our lives? Additionally, it is fascinating to notice that in 
the 1970s and 1980s a widespread aversion developed to the reliance of users on 
the experts human intermediaries that Haigh and Ensmenger described as the 
“systems men”, and computer liberation advocate Ted Nelson referred to as the 
“computer priesthood” (1987 [1974]). This aversion found particular expression 
within a new range of computer magazines published in the 1980s that advocated 
the idea that the ultimate goal in computing was to have as little as possible in 
between you and your personal machine. Streeter alludes to the role of computer 
magazines, but only touches on this subject briefly. It is this question concerning 
the appearance of new mediators shaping the use-relationships connecting 
computing with human activity that, I argue, will lead my work to a deeper 
understanding of transformations in the cultures of computing occurring within 
the period between the early 1970s and late 1980s. 

Besides the work of Streeter (2011) and some loose fragments in Alan Liu’s 
insightful book on the emergence of knowledge work and its link to information 
technologies (2004), we have no substantial histories of how, and by what kinds of 
transformations, between the early-1970s and late 1980s, computers broke out of 
their organizational confinements, to integrate with the lives of individuals through 
use practices—word processing, productivity applications, online information 
searching—that today form a fundamental part of our productive lives. For that 
matter, it is this period of transformation that I treat as the “cradle”, the 
“Entstehungsherd” (Nietzsche in Foucault, 1977: 150) of contemporary 
relationships between computing and human activity that are corporate, combining 
computational processes and human intellectual efforts to act as single productive 
entities. 

 

1.4. Conclusion 

The famous Time cover of the January 1983 edition that I discussed at the start of 
this chapter can also be seen as an actor that mediated between the computer and 
everyday practices of work and life. It helped in the process of redefining the 
computer as an everyday appliance, aiming to convince the general public that 
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these extraordinary machines could be of use for such everyday tasks as writing 
your letters, educating your children, the administration of your business, and so on. 
It is this theme of the computer’s entwinement with individual practices that has 
not been adequately covered in the history of computing. But with a contemporary 
state of affairs in which computing has fully permeated our lives, and many of us 
taking our lives lived in computers for granted, it is now both necessary and urgent 
that we come to as good an understanding as possible of the history that 
undergirds the emergence of these individualized use-relationships. This chapter 
has specified two central problems that connect to the two main objectives of this 
dissertation. That is, firstly, to give shape to an (media) archaeology of computing, 
and secondly, to make sense of the transformations that run through the 
emergence of deeply entwined relationships connecting computing with human 
activity in the period between the early 1970s and late 1980s, when computing 
moved out of institutional and corporate organizations and moved into our homes 
and our everyday lives. 

In section 2.2. the problem of historical perspective has been formulated in 
conversation with historical new media studies and its general tendency to further 
our understanding of contemporary media culture by centering on the computer 
and the long histories of engineering and design that are supposed to be operatively 
embedded within it (Parikka, 2007; 2012; Chun, 2011; Ernst, 2013). These works, 
as argued, have been pivotal in giving shape to a kind of history that departs from 
the classical inventor narrative, whilst placing the emphasis on key questions 
concerning how a computational a-priori affects contemporary relationships 
between computing and human practices. They have shown, in varying ways, how 
our understanding of computer technical and associated epistemological structures 
as they have developed through history can provide important insights into a 
contemporary media culture in which computation and human lives intertwine in 
so many complex ways. 

At the same time, these works have paid scarce attention to the question of 
computing’s integration with human interactions in cultures of use. This 
historiographical omission, I argued, has been the result of a prevailing computer 
essentialist perspective on the (media) history of computing. The conceptual 
challenge of this dissertation is to de-essentialize technology, showing how 
technical conditions have never been sufficient for the functional and meaningful 
integration of computing with human practices. In practice this means I will create 
an (media) archaeology of computing not by reconceptualizing the history of 
computer, but by tracing historical conditions attributing meaning, function and 
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purpose to relationships connecting computers with human activity to the cultures 
of their use. 

Section 2.3. subsequently entered into a conversation with the limited amount 
of historical literature that has addressed the issue of the integration of computing 
with particular organizational practices, processes, and objectives. Importantly, 
these works de-essentialized the history of computing by pointing towards a set of 
human and non-human actors other than computer technology itself, which 
informed, shaped and defined the relationships connecting computing with use 
practices. These kinds of actors, and specifically the transformation in both their 
kind and function, are of particular interest for my work. However, I argue, these 
histories have relatively little to say about the problem of the functional and 
meaningful integration of the computer with the everyday lives of individuals in 
the period between the early 1970s and late 1980s. To redress this hiatus in the 
history of computing, I will examine the transformations connected with the shift 
from organizational to individual uses of the computer. 

In sum, this dissertation cites evidence of the idea that the emergence of our 
entwined relationships with computing can only be understood fully if we account 
for (1) technological transformations in relation to transformations in the network 
of actors—human and non-human—that helped to inform and shape practices of 
use, (2) within the period between the early 1970s and late 1980s where computing 
increasingly entwined with the lives of individuals. Then on the basis of this 
commitment, this dissertation addresses the following question: What cultural 
transformations are caught up with the emergence of the individualized use-relationships 
connecting computing with human activity in the period between the early-1970s and 
late 1980s, when computing moved out of organizations and into our homes and our 
everyday lives? 



	

Chapter 2 

Towards an (Media) Archaeology of  

Computing and Everyday Life 

 

2.1. Introduction 

While Chapter 1 has introduced the central question, this chapter specifies the 
conceptual and methodological resources employed to answer this question in the 
historical case studies to be detailed in each of the following three chapters. As has 
been pointed out in the previous chapter, the history of computing is vast and 
extremely complex, which means that any kind of engagement with this history 
always involves a conceptual and methodological confrontation with “a 
metaquestion of how to write a history of such complexity” (Parikka, 2014: 249). 
This chapter addresses this metaquestion by specifying a historical perspective that, 
in contrast to what is usual in historical (new) media studies (see Chapter 1), does 
not start from the premise of “technological media”, but from the uses that, I would 
argue, constitute “their supposed predicates”, to borrow the phrasing of new media 
theorist Alexander Galloway (2012: 18).15 It is a perspective on media history that 
signals a profound historical commitment to tracing the power to attribute 
function and meaning to computing technologies to the cultures of their use. 

To prevent confusion, it is important to directly mark the difference between 
my historical approach to uses, and the established and rather common sense 
sociological and ethnographic perspectives. The latter typically refer to uses as the 
behaviors and local cultural perceptions of the people that actually employ 
computers in practices of work and life. When in the 1980s computers rapidly 
diffused across every organizational, educational and domestic setting, and carved 
out a space in people’s working and private lives, a group of empirical works 
directed attention to how computer technologies were actually used in practice 
(Zuboff, 1988; Kling, 1991; Star, 1995; Agre ed. 1997).16 To counter the then 
                                                             

15 Galloway was not talking about practices of use per se, but about what he termed 
“modes of mediation” (2012: 15). 

16 In the 1980s, social scientist Shoshana Zuboff studied processes of computerization in 
large organizations by means of observing, and interviewing the people that were directly 
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dominant narratives of a computer revolution, these works emphasized the need to 
switch perspective, and make sense of the intimate relationship between computer 
technology and human beings by seeing “it [the computer] from the perspectives of 
the people who are likely to use it and live with it, or even, in part, live within it” 
(Kling, 1991: 9). 

The way in which I center on the history of computing’s functional and 
meaningful integration with everyday life by foregrounding the dimension of use 
involves a similar switch in perspective. But obviously, this book’s primary 
approach to computer uses is historical and cannot draw on the ethnographic 
method to make sense of these uses. Instead, it attempts to make sense of them 
through a (con)textual interpretation of archival sources. This implies that its 
concept of, and approach to, use needs to be adjusted accordingly, and has to be 
thought of in a way different from how it is commonly seen and approached 
through the lens of ethnographies’ empirical methods—that is, as largely 
synonymous with the practices, behaviors and local cultural understandings of the 
people or groups commonly referred to as users. Importantly, this means that this 
work’s historiographical commitment incorporates a conceptual challenge of 
differentiating use from users—that is, to rethink use as the object of a specific 
historical inquiry, which, among other things, means to theoretically “soak off” use 
from its exclusive ties with the activity, behavior and understandings of human 
users. 

To effectively confront the history of computing’s integration with the everyday 
lives of individuals in each of the following three case studies, this chapter develops 
a unique methodology that combines practice-based theory and (media) 
historiographical research. Section 2.2. introduces this methodology’s conceptual 
dimension, specifying how this dissertation approaches use as a cultural formation 
interlinking computing with human practices in functional and meaningful ways at 
different moments in history. In the second half of this section I will position this 

                                                                                                                                                           
confronted with computer technological transformations in their work. Zuboff argued that 
to understand the future of work in “the age of the smart machine”, social scientists needed 
to study human experiences associated with the use of the computer technologies that 
permeated people’s everyday settings of work (1988: 12). At the same time, works in 
cultural studies turned to the examination of the domestic consumption of (computer) 
technology through similar empirical and ethnographic methods (Silverstone and Hirsch 
ed., 1992). Two chapters in this edited volume explicitly dealt with the integration of 
computers in the domestic setting, including “Personal Computers, gender and an 
institutional model of the Household (Wheelock, 1992) and “Contextualizing Home 
Computing” (Murdock, Hartmann, and Gray, 1992). 
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perspective in relation to relevant works in the broader field of historical media 
studies. Section 2.3. details the historiographical operationalization of this 
perspective in the case studies, discussing (1) the role of archaeology for the 
description of cultures of use, and the interpretation of change across formations; 
(2) the structure of the case studies on the chapter level; and (3) the types of 
archival sources that have been consulted, and the method by which they have been 
systematically selected and examined. 

 

2.2. Examining Uses as Actor-Networks that also Compose Cultures 

There exist no works within the contemporary corpus of historical media studies 
that have positioned uses of computers as the conceptual starting point for doing 
media history. While profoundly shaped by the work of Friedrich Kittler, the 
German variant of historical media studies has positioned “technical media”—as in 
technical artifacts—at the center of analysis, while it has persistently denied the 
relevance of any concern for the uses of media technologies, excluding these 
technological practices from our media history (see Chapter 1). Interestingly, in 
the last fifteen years several works that are now commonly grouped under the name 
cultural techniques introduced “a more praxeological style of analysis” in German 
media theory and history (Geoghegan, 2013: 67). These works moved away from a 
focus on the technical artifact, placing the attention on the examination of media 
as practices and operations instead (e.g. Siegert, 2007; 2013; 2015; Maye, 2010). 
While further on in this section I will shortly draw some relevant parallels between 
some of these works associated with the field of cultural techniques and this 
dissertation, their concept of technique provides a much too specific, and also too 
limited, model for approaching uses as cultures. 

In short, existing works in historical media studies do not provide any clear-cut 
conceptual and methodological tools by which to approach and examine uses of 
computer technology as historically varying cultural networks. Therefore, this first 
section describes the conceptual perspective by which I construct a media history of 
computing that is composed of multiple uses that constitute historically situated 
cultural formations. To develop this conceptual perspective I will first introduce a 
relational concept of use that breaks with the traditional ethnographic model, and 
which enables me to think of and examine uses as actor-networks rather than as 
human behaviors. Subsequently, this section will develop a cultural perspective on 
the media history of computing. To set out the conceptual contours of such a use-
oriented perspective on the media history of computing, I will start by discussing 
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the relevance of a work that considering its complete lack of any concern for 
technology provides a rather unusual point of departure, namely that of historian 
philosopher Michel de Certeau. Nonetheless, de Certeau is the theorist of uses, and 
his work offers this dissertation a theory by which to detach use from its exclusive 
associations with the human subject, and think of uses as networks that 
interconnect a heterogeneous set of relations into an operational ensemble. 

In The Practice of Everyday Life (1984) De Certeau offered a theory of the 
everyday that challenged established views that presumed everyday life was 
composed of inert practices fully determined by established structures of an all 
powerful production. Although his book had little to say about the entwinement of 
these practices with the operations of advanced electronic technologies, and 
certainly not the operations of computers, he demarcated his domain of studying 
everyday practices in reference to a term that today functions as (almost) 
synonymous with everyday practices of computing, namely “uses”, or what he also 
referred to as “ways of using” or “modes of use” (1984: 30).17 With these terms de 
Certeau pointed to those practices employed in the use of a product in the realm of 
consumption by those who were not involved in its production. He thought of uses 
such as watching television or walking the city in terms of an appropriation, a sort 
of tactical play with the products that were “imposed” (xiii) on a “cultural consumer” 
(xii) through the strategic maneuvers of powerful “systems of ‘production’” (xii), 
such as in these cases television or urban development. 

To be clear, I have no intend to model this dissertation after de Certeau’s work. 
For one thing, De Certeau’s various case studies of uses are not historical, and 
therefore do not provide any pointers on how to examine use through a 
(con)textual interpretation of archival sources. Nor do I subscribe to the dichotomy 
between the realm of production and the realm of everyday human social activity 
(uses, or consumption) that is so clearly substantiated in his work. Relatedly, I do 
not intend to employ any of the theoretical resources (e.g. the distinction between 
tactics and strategies) that de Certeau developed on the basis of this dichotomy as 
packaged formulas by which to interpret the case studies. That said, what makes de 
Certeau’s work so relevant for my methodological perspective is, firstly, the 

                                                             
17 De Certeau emphasized that he thought of “uses” as shaping activities. As he stated, “I 

give them [modes of use] the name of uses, even though the word most often designates 
stereotyped procedures accepted and reproduced by a group, its ‘ways and customs.’ The 
problem lies in the ambiguity of the word, since it is precisely a matter of recognizing in 
these ‘uses’ ‘actions’ (in the military sense of the word) that have their own formality and 
inventiveness and that discreetly organize the multiform labor of consumption” (1984: 30). 
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relational theory by which he unconditionally attended to the study of uses as 
“systems of operational combination” and on the “operational logic” (xi) 
undergirding these systems, and thereby strategically circumvented any questions 
directly relating to the shaping of human subjectivity.18 Secondly, this dissertation 
draws conceptual inspiration from how by means of this unconditional attention to 
the study of use as a relational configuration de Certeau developed an alternative 
perspective on the realm of social practice, taking the examination of use practices as 
the analytical point of departure, instead of starting with the specification of 
extensive a-priori structures defining social activity. 

Before I will make concrete how this alternative perspective of de Certeau 
materializes in the case studies, I will briefly discuss the history of his approach. 
Here it is important to understand that de Certeau explicitly framed his project of 
studying the practices of everyday life as an alternate outlook on the question of 
what defined the logic of our social activities. De Certeau explicitly positioned his 
work in relation to authoritative theories (e.g. Bourdieu, Foucault)19 that posited 
how a-priori structures (e.g. field, dispositif), set against the backdrop of everyday 
life, conditioned social activity, more specifically, human subjectivities. Importantly, 
in positioning his work in relation to these theories, de Certeau attempted to fill a 
certain conceptual gap in how they made sense of social practice. In a nutshell, 
different from the idea of some kind of a Foucauldian “grid” defining the totality of 
social practice, de Certeau took as his analytical point of departure a set of very 
particular practices of everyday life—that is, uses. These uses, he argued, were not 
defined by orders of knowledge that were truly their own, but operated within the 
boundaries of discourses that were “imposed” on them. To make sense of the logic 
of these uses that had no discourse of their own, he conceptualized use not as a 
practice defined by an abstract a-priori structure that imposed power from the top 

                                                             
18 Throughout his book de Certeau emphasized his relational concept of use, employing a 

plethora of phrases to give expression to the idea that “uses” connected circumstantial 
conditions into a network, such as: “plurality of […] relational determinations” (xi); 
“systems of operational combination” (xi); “schemata of action” (xi); “ensemble of practices” 
(12); and “nexus of circumstances” (33). 

19 To conceptualize his approach, de Certeau explicitly entered into a conversation with 
Foucault’s Discipline and Punish, arguing that Foucault privileged the examination of some 
“obscure stratum” in which he located the “determining mechanisms of a society” (49). De 
Certeau argued that the realm of consumption composed some kind of “antidiscipline” (xv), 
and that by focusing on the examination of the everyday practices characteristic for this 
realm one would be able to see how “an entire society” (xiv) resisted to be reduced to a 
predominant apparatus that produced the discipline. 
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down, but as a situated network connecting a set of relations into a “nexus of 
circumstances” (33). 

As will be detailed later on, it is de Certeau’s switch in perspective that has 
inspired me to develop a media history of computing that does not start from the 
premise of a technical a-priori conditioning practices of use, but starts by 
examining uses as themselves composing formations of culture. For instance, 
instead of directing the analytical machinery to the specification of the technical a-
priori that undergirds the contemporary search engine, one of the case studies 
makes explicit how a certain technical use practice of online searching in the 1970s 
composed a different culture of use than online searching in the 1980s (Chapter 5). 
Taking initial inspiration from de Certeau, online searching is approached as a 
“mode of use” uniting a plurality of “circumstantial” relations into a network. For 
example, online searching in the 1970s is detailed as a network that is situated in 
the library. Within this locale, online searching is depicted as a nexus connecting 
computer search technologies, human searchers, search techniques and strategies, 
information resources, end-users, library scientists and a set of fundamental 
principles and values within an operational network. 

Nonetheless, what must strike immediately is that in contrast to de Certeau’s 
more philosophical concept of use as a network composed of human authored 
operations, the constituents this dissertation includes in its networks, as shown 
above, have the more concrete identity of “actors”, and both human and non-
human ones (see Latour, 1994; 1996; 2005). As a supplement to de Certeau’s 
model of uses as networks, I will draw on the language and methodology of 
Latour’s Actor-Network Theory (ANT) to make uses explicit as webs of function 
and significance that connect human and non-human actors into an operational 
ensemble. But before I will return to the value of the actor-network for the 
methodological outlook of my work, it is important to briefly discuss the 
compatibility of the theories of de Certeau and Latour. It is not so obvious to 
associate de Certeau’s more culturally oriented theory of practice with actor-
network theory as sociologists such as Michel Callon, Bruno Latour, and John Law 
developed it from the 1980s onwards. De Certeau’s and Latour’s approaches 
developed from different traditions, providing conceptual and methodological 
solutions to different problems, and in result are seldom regarded as 
complementary methods. Nonetheless, I argue, the many similarities in their 
approach to practice on a theoretical level constitute a legitimate basis to seek for 
the ways in which they complement each other. 

Even though in his work Latour has emphasized questions relating to agency 
and action (aspects that will not be central in this dissertation), both scholars 
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positioned the study of practice at the center of their work, and developed a theory 
of practice as relationally determined—that is, practice not seen as defined by a-
priori structures imposed on it, but as itself connecting a heterogeneous set of 
relations into a network.20 Thus in very similar ways, Latour and de Certeau 
developed a theory of practice committed to specific, located activities that were 
allowed to exist in all their complexity, particularity and relationality without 
resorting to understand the dynamics and logic of such practices in reference to any 
space exterior to and isolated from them, such as any a-priori framework, context, 
or structure.21 De Certeau’s emphasis on relationality and the rejection of any a-
priori background framing social practice has been pushed to its limit with Latour’s 
emphasis on tracing “associations” and his more general resistance, all throughout 
his work, to any stratified and historically stable kind of formation reminiscent of 
the concept of society that Latour aimed to deconstruct. 

Instead of starting from the premise of society as a backdrop of social practices, 
the sociology of science and technology that Latour’s ANT was part of inverted the 
perspective (as de Certeau had done as well), directing attention to the 
examination of the laboratory practices involved in the construction of scientific 
facts and technological artifacts (Law 1986; Latour, 1987). What these works 
demonstrated is that “actors” contributing to such practices of construction are 
never exclusively human, but always include technological and other non-human 
entities. In other words, actor-network theory emphasized the importance of 
treating the “actorial” role of technology and other non-human actors in practices 
of scientific construction as “symmetrical”—that is, in a similar way as that of 
humans (Latour, 1994). 22 All these actors, human and non-human, Latour argued, 

                                                             
20 Both de Certeau and Latour positioned their work in a critical relation to that of 

sociologist Pierre Bourdieu. They both explicitly resisted Bourdieu’s core concept of “field” 
in terms of the organizational structure shaping human social activity. 

21 It is interesting to note that similar to de Certeau’s relational concepts such as, for 
instance, “systems of operational combination”, Latour speaks of the networks he studies in 
similar praxiological terms such as, for instance, “nested series of practices” (1994: 34). 

22 To shift some of the attention from the human to the technical dimensions of practice, 
Latour connected a principle of “symmetry” between humans and nonhumans with his 
ANT (1994). With this principle he emphasized that all network entities—both human 
and technological—should be accounted for as “full-fledged social actors” (1994: 64) that 
shared responsibility for action. In all interactions involving the fabrication (and use) of 
technology, Latour explained, we entrust part of the responsibility for our practices to 
technological objects to which we have “delegated” certain tasks (ibid.). The crux of 
treating humans and nonhumans as symmetrical, Latour argued, is to say that we cannot 
assume human subjects to act purposefully without taking into account the technology, its 
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share the responsibility for action, and are functionally and meaningfully caught up 
within the actor-networks that lead to the fabrication of scientific facts and 
technological objects. 

Complementing de Certeau’s concept with Latour’s ANT, I will investigate 
uses as a sort of actor-networks that tie human and non-human actors together. To 
give another example, word processing in the 1970s (Chapter 3) is detailed as a 
complex ensemble situated in the American office connecting automatic 
typewriters and dictation machines, with managers, word processing operators, 
procedures for use and operation, and a fundamental concept of system. 
Importantly, for the purpose of this work’s historical perspective, I take Latour’s 
emphasis on tracing associations (see section 2.3.) and the resistance to a-priori 
frameworks imposed on social practices as working principles, and a particular 
outlook on the study of uses as networks, but not as fundamental truths. For 
instance, the networks of use I make explicit in this work, as will be detailed in one 
of the following paragraphs, always have a certain stability within a particular time 
period, meaning that they more closely correspond with the synchronicity of 
cultures than with Latour’s more diachronic concept of the actor network. 

The work of Latour, among others, has enabled scholars to question the role of 
non-human actors in the isolated “laboratories” in which objects of science and 
technology were fabricated. Particularly interesting for this dissertation’s focus on 
uses is to see that it took another conceptual leap to understand how in the settings 
in which these objects were put to use, users as well performed pivotal roles as 
mediators in technological development. In close relation to these scholars that 
assigned symmetrical roles to human and nonhuman mediators, historian of 
technology Ruth Schwartz Cowan (1987) in her work on the “consumption 
junction” was one of the first to draw attention to the unclear boundaries between 
the consumption and fabrication of technology. Since this work, the role of users as 
mediators in technological development has increasingly been emphasized. 
Scholars have not only attended to how designers actively shaped representations 
of users that informed their designs (Woolgar, 1991; Akrich, 1995; Bardini and 
Horvath, 1995)23 but also to how users have historically used technology in practice 
(Bijker, 1995; Pinch and Oudshoorn ed., 2003).24 

                                                                                                                                                           
particular functions and operations, that “authorizes and enables” these subjects to act in 
the first place (1994: 46). 

23 Madeleine Akrich has referred to such representations as scripts that define a 
framework for action that simultaneously affords and restricts user practices (1995: 108). 
Relatedly, on the basis of ethnographic work in a company producing microcomputers, 
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Important to acknowledge, nonetheless, is that all of these works oriented 
towards ANT, whether concerned with practices of fabrication or practices of use, 
belong to the history of technological development. The question at hand, then, is 
how to tie this conceptual approach to uses as actor-networks with media history, 
or, more specifically, historical media studies. That is, how to connect it to an 
approach of history that does not examine networks of technical and human 
mediations to ultimately make sense of (a history of) technological development, 
but that unconditionally attends to these networks of mediation themselves, and 
interrogates them for how they give shape to, in the words of Parikka, “new 
functional machines, new interconnections and media systems we call culture” 
(2007: 17). 

To effectively position this dissertation’s conceptual approach of uses as 
networks within the cultural orientation of media history, we cannot avoid the 
work of Friedrich Kittler (see Chapter 1 as well). Kittler introduced a media history 
that focused on the material and technical relations conditioning our existence 
within a given epoch by specifying historically changing “discourse networks” 
(1990; 1999). With his concept of discourse network Kittler broadened the scope 
of Foucault’s archaeology of knowledge in the sense of discursive formations (2002 
[1969]), by including the technical objects enabling orders of knowledge to emerge 
in the first place. In conversation with Foucault, then, Kittler argued that in order 
to understand what defined a contemporary culture colonized by technical media, 
we needed “[a]rcheologies of the present” that emphasized the conditioning role of 
the technical relations underpinning and defining contemporary media culture 
(1990: 369).25 With these technical conditions Kittler referred to technicality in the 
broadest sense, including the materiality of media technologies, and their 
epistemological structure—that is, the formations of knowledge (e.g. computer and 
engineering sciences) of which these objects were the material manifestations. In 

                                                                                                                                                           
Steve Woolgar has argued that the fabrication of technology amounted to a process of 
“configuring the user” (1991). With the term configuring Woolgar referred both to how 
designers gave shape to the identity of “putative users”, and to how this identity informed 
the design of the microcomputer setting limitations on their possible uses (79). 

24 In his book on the development of the bicycle, bakelite and the bulb, Wiebe Bijker 
argued for the importance of accounting for all “relevant social groups” and associated using 
practices contributing to the social shaping of these technologies, including manufacturers, 
and producers, but also ordinary people (1995: 45). 

25 As Friedrich Kittler defined this aim in his Discourse Networks, “[a]rcheologies of the 
present must also take into account data storage, transmission, and calculation in 
technological media” (1990: 369). 
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short, Kittler developed a relational concept of media as culture—that is, as 
technology-centered networks linking heterogeneous conditions into functional 
and meaningful media configurations. 

What this dissertation certainly takes from Kittler in terms of method is his 
historical approach of analyzing media configurations as cultural networks that link 
technologies with the discourses about them. Inspired by the work of Kittler, I 
treat uses as media networks in which discourses—and the meanings, values and 
principles they represent—are approached as non-human, or discursive, actors that 
are integrally part of these networks. To give an example, word processing in the 
1980s is examined as an actor-network of human and non-humans. Two of the 
most important non-human actors are the word processor, and the software design 
discourse known as Human-Computer Interaction that underpinned this software 
program both technically and conceptually (Chapter 3). However, Kittler’s 
approach of discourse networks as epochal and historically stable media structures 
connects to a rather rigid and singular concept of culture. In contrast to Kittler, I 
describe a media history of computing that is composed of a plurality of cultural 
formations that do have a certain stability, but which certainly do not shape into 
epochs. And by centering on the analysis of uses as actor-networks, I actually aim to 
challenge Kittler’s assumption that technical media per se constitute the 
organizational hearts of these networks. 

This also means to say that I do not link these networks of use exclusively to 
discourses associated with the computer sciences and associated fields of 
technological engineering, but rather leave it as a question what kinds of 
mediators—oriented towards engineering or not—were meaningfully and 
functionally caught up in these formations at particular moments in history. The 
work of the Anglo-American (new) media scholar Lisa Gitelman has certainly 
inspired me to interrogate a media history of computing through the perspective of 
use, and one that accounts for engineering discourses when relevant, but also 
attends to other actors that in one way or the other contributed to the 
configuration of these networks as functional and meaningful media systems. 

In her book Always Already New (2006) Gitelman argues that any kind of media 
logic existing in the machine is only seemingly inherent as discourses of technical 
engineering and design always tie with social and political discourses that help 
define their meaning and purpose “in the circumstances of their apprehension and 
use” (62/63). Of particular interest is how she describes that the emergence of the 
phonograph in the home in the late 19th century formed “a multifaceted, culturally 
and historically specific process” (64). That is, Gitelman argues that the technical 
artifact known as the phonograph should not exclusively be examined as the object 
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of a production, but as a technology whose meaning and purpose was defined both 
by properties of its engineering and design, and by social and cultural relations 
associated with its use, including “the language and metaphors used to describe 
phonographs, the advertising used to sell them, and features of phonograph design” 
(64). It is for this reason she argues that “the histories of new media be sought 
amid uses and users” and not exclusively amongst conditions that directly relate to 
their development and production (59). Gitelman’s approach encourages me to 
examine the history of the computer amidst its uses, thereby exploring ties to non-
engineering discourses in the particular. For instance, I connect online searching in 
the 1970s in a meaningful and functional relation with the field of library science, 
in particular the discourses that substantiated online searching as a human directed 
practice—a vision carefully promoted and disseminated in professional library-
oriented magazines (Chapter 5). 

But it is crucial to remember that this dissertation’s focus on uses also involves a 
fundamental shift in media historical perspective (see the first section on de 
Certeau and Latour). This means that the case studies in this work do not start 
from the assumption of technical media as organizational centers, but instead begin 
from their modes of use to leave it as a question what kinds of actors performed as 
mediators within particular historical conjunctures. This shift also means that I am 
not so much concerned with the history of computer technical artifacts per se, but 
with the history of the varying operational setups in which these artifacts were 
caught up at different moments in time. 

For some conceptual and methodological pointers on how to understand and 
operationalize this historical perspective that privileges to focus on cultural 
formations of use rather than technical media, I will briefly discuss some works in 
the field of cultural techniques that in the last two decades have explored new 
directions for historical media studies by reforming Kittler’s project from an 
artifact-oriented media history into an operational history of media. Numerous 
German media scholars including Markus Krajewski, Sybille Kramer, Harun Maye, 
Bernhard Siegert, and Cornelia Visman have, although often in slightly different 
ways, advanced a concept of “cultural techniques” that emphasizes a view of media 
as operational systems instead of technological objects. 

Interesting to note is that some of the scholars associated with cultural 
techniques have explicitly linked their media historical approaches to actor-
network theory. Harun Maye, for instance, emphasizes how ANT allowed him to 
view cultural techniques as operational networks consisting of human as well as 
non-human actors (Maye, 2010: 127). In addition, Bernhard Siegert points out 
how through the lens of ANT cultural techniques induces an operational 
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perspective on (media) culture, which now appears as “a more or less complex actor 
network” that consists of “technological objects as well as the operative chains they 
are part of and which constitute them” (Siegert, 2015: 11). Then, importantly, 
these actor networks interconnecting technological operations with human activity 
are explicitly thought of in cultural terms, and how they are linked with “aesthetic, 
symbolic, and political concepts” (31). To give an example of the kinds of cultural 
and political relations this dissertation examines as caught up with cultures of use, 
Chapter 4 details how the culture of logo programming in schools that emerged in 
the early 1980s connected to educational politics. That is, within this logo culture 
an educational goal directed at teaching problem-solving abilities through 
programming was connected to a political objective of preparing children for a 
looming “information age” in which these abilities were thought to be requisite for 
effective participation. 

Cultural techniques, for that matter, can be seen as the German media 
historical variant of the operational logic that is expressed within actor-network 
theory, and, as argued above, in the praxeological theory of Michel de Certeau. 
What is of interest for this dissertation is that these cultural technique scholars 
have advanced a theory and history of media that emphasizes how technological 
artifacts are always ever caught up with particular functional and operational setups, 
and thus have no autonomous existence apart from the social and cultural practices 
in which they are, and have historically been, situated. This attempt to grasp the 
logic of technical media in relation to the circumstances they have historically 
connected to, has brought many of these works to focus on concrete case studies 
very similar to this work, thereby substantiating a notion of media as cultures in the 
plural that breaks with Kittler’s rather rigid understanding of a technical media 
culture in the singular. But more importantly, by referring back to concrete social 
and cultural media practices and operations, their historical perspective opens up a 
space for a kind of media history very similar to the one described in my 
dissertation, namely one that “promises to align cultural history and media history” 
(Siegert, 2007: 30). That is to say, a kind of media history of computing that 
engages with technical relations, but is not averse to addressing the mediating role 
of human and other directing elements that cannot directly be traced to the long 
histories of the computer’s engineering and production. 

In sum, in this section I have outlined a bottom-up relational approach that 
enables me to examine uses as historically situated actor-networks. Networks that 
consist of technological objects, most importantly computers, whose materiality 
and associated engineering discourses cannot be denied, but also consist of the 
broader operational setups of which they are part—including all humans and 
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discourses that informed, shaped and defined use-relationships linking computing 
to human activity. In short, on the basis of this approach, this dissertation’s case 
studies will question uses as webs of function and significance that connect the 
technical operations of computers with their human, organizational, scientific and 
ideological surroundings. By departing from these cultures of use instead of any kind 
of premise of technical media, it is left to the historical specificity of the case 
studies to see what kinds of technical, human, knowledge or ideological relations 
functioned as mediators within particular historical conjunctures. 

 

2.3. Writing a Media History of Computing: Archaeology, Genealogy, 
and Archive 

Whilst the previous section has discussed how this dissertation approaches uses as 
historically situated cultures, this section connects this conceptual perspective to an 
archaeological mode of doing media history; one that is tailored to the specificities 
of dealing with the description of historical transformations within the transitional 
period between the early 1970s and late 1980s when computing moved out of its 
institutional and corporate confinements into our homes and lives. In this section 
three historiographical issues will be central, that is: (1) the role of archaeology for 
the description of cultures of use, and the interpretation of change across 
formations; (2) the structure of the case studies on the chapter level; and (3) the 
types of archival sources that have been consulted, and the method by which they 
have been systematically selected and examined. 

To start, it is essential to understand that focusing on such a transformative 
phase in which computing emerged from organizational settings into our homes to 
become a media practice deeply integrated in the contemporary lives of individuals, 
is a fundamental historiographical procedure that corresponds to what Michel 
Foucault described as a mode of “writing the history of the present” (Foucault, 
1977: 31). By analyzing changes in this highly transformative period in the media 
history of computing, I analyze the complex history of contemporary individualized 
use-relationships connecting computing with human activity. To describe his 
approach to writing a history of the present, Foucault used two associated terms: 
archaeology and genealogy. Archaeology is the concept that Foucault employed in 
the 1960s to describe a method of writing history that isolated “discursive 
formations” (e.g. scientific disciplines) by describing them “as practices specified in 
the element of the archive” (2002 [1969]: 148). Genealogy is the term Foucault 
used in the 1970s to describe an alteration in his historiographical method that 
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concerned an increased attention for understanding historical processes of 
emergence by tracing transformations across archaeological formations (1977). 

This section will introduce a single historiographical model that takes 
Foucault’s historiographical methods as points of inspiration and departure, but 
certainly not as packaged historiographical formulas. Works associated with the 
field of media archaeology form another major inspiration for the historiographical 
model, in particular their insistence to write media histories against teleological 
narratives, and rethink common ways of historiography through the inception of 
modes of doing media history that question the teleology and linearity of 
established historiographical models (Elsaesser, 2005; Zielinski, 2006; Parikka, 
2012). A major media archaeological source of inspiration, particularly concerning 
its actor-network-oriented approach of archival sources, has been Jussi Parikka’s 
Digital Contagions: A Media Archaeology of Computer Viruses (2007). 

Media archaeology’s concern for the non-teleological and nonlinear historical 
narrative is a direct inheritance of Foucault’s historiographical perspective that 
rejected any form of linear evolution, while emphasizing the importance of 
understanding history as a process marked by ruptures and discontinuities. In his 
influential text Nietzsche, Genealogy, History (1977) Foucault detailed genealogy as a 
historiographical model tailored for taking into account the many contingencies 
that mark the histories of ideas. Here it is important to understand that he 
developed this model to both challenge and oppose a then dominant perspective on 
the history of ideas that assumed that contemporary concepts we see as key to our 
culture and which we take as commonsense, were unchangeable, and could be 
historicized by tracing these assumed universalities to “the moment of birth” (143). 
In conversation with this linear model, Foucault specified a mode of doing history 
that rejected any kind of stability in the meaning of ideas, instead attending to the 
complex and historically varying configurations in which they were caught up 
functionally and meaningfully at particular moments in history. In Foucault’s own 
words, “it [genealogy] must be sensitive to their [ideas] recurrence, not in order to 
trace the gradual curve of their evolution, but to isolate [emphasis added] the 
different scenes where they engaged in different roles” (Foucault, 1977: 140). 

Foucault’s archaeological and genealogical toolset will be employed to carefully 
track various cultures of use as actor-networks in which our relationship with 
computing took on particular meanings and operationalized in different ways. In 
doing so, this dissertation opposes prevailing modes of computing history that 
trace the meaning of this relationship to a single-origin, for instance to the mind of 
an inventor (Waldrop, 2001) or the practices of a San Francisco Bay entrepreneur 
(Turner, 2006). Inspired by Foucault, I work with the idea that our use-
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relationships with computing are constituted through networks of historical 
variation that we can: (1) track and trace as actor-networks through archeological 
description based on archival materials, to subsequently (2) be able to discern 
multiple facets of change as they appear on the level of the network as a whole by 
comparing differences across cultural formations. 

To start with the first and most elaborate point, each of the following three case 
studies isolates two different but historically associated, and in terms of time period 
overlapping, cultures of use, in which a relationship between computing and 
human activity took up different meanings, and was actualized in various ways. In 
each of the chapters, the first sections portray cultural formations of use that 
extended between the early 1970s and early 1980s in which non-expert end-users 
(e.g. managers, students, researchers) were the main “beneficiaries”, but where 
computing was still localized within organizational spaces and places (e.g. 
corporate office, school, library). They describe, respectively: the use of 
technologies of automation for text production in corporate offices (Chapter 3); 
the use of a programming language for educational purposes in schools (Chapter 
4); and the use of computer information retrieval systems for online bibliographic 
searching in the library (Chapter 5). Each of the second sections, on the other 
hand, detail cultures of use that extended between the early 1980s and late 1980s, 
in which individual users wielded the powers of computing to their own advantage 
in their own homes. They describe, respectively: the use of word processors for 
creative writing (Chapter 3); the use of office suites for doing productive work at 
home (Chapter 4); and the use of the consumer information services for the online 
retrieval of information (Chapter 5). 

The juxtaposition of organizational and individual use on the chapter level 
contributes to the construction of a history that is composed of a series of different 
and discontinuous snapshots that are historically and culturally specific. In a way it 
is a history that cherishes the large amount of individual contingencies and 
variations specific to historical formations of use, and thereby shapes a media 
history that is very similar to what media (an)archaeologist Siegfried Zielinski 
referred to as a “variantology of the media” (2006: 7). Importantly, it is exactly by 
attaching great importance to such historical diversity that the chapters, although 
discussing the same time period, highlight different dimensions of change that run 
through the emergence of deeply entwined use-relationships connecting 
computing with human individuals in the aforementioned period. To take a step 
back, for this history of computing to shape into a “variantology” in the first place, 
I have tried to avoid choosing my cases on the basis of any preconceived, or 
established, idea of what characterizes this period. Keeping this principle in mind, 
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case selection developed “organically’”, on the basis of a thorough, but tentative 
exploration of a broad set of primary source materials (e.g. computer magazines, 
newspaper reports, computer primers) in which uses of computers appeared as 
central objects of description and discussion. 

The value and approach of these sources will be detailed in the following 
paragraphs. For now it is important to point out how on the basis of such a 
tentative exploration of archival sources I informed my choice for the different 
cultural formations that are associated in each of the following three chapters. Here 
it is important to point out that the nature of the association between each of the 
two formations specified in the chapters is different. In both Chapter 3 and 
Chapter 5 this association is relatively straightforward. Chapter 3 juxtaposes two 
cultures of text production mediated by word processing technologies. Here it is 
key to understand that the creative writing culture of word processing in the 1980s 
didn’t replace the office culture of word processing in the 1970s, but emerged as a 
completely new formation that linked to the history of typewriting, and not to the 
history of office automation. Chapter 5 juxtaposes two formations of online 
searching mediated by computer technologies. But unlike Chapter 3, the culture of 
online searching in the home in the 1980s directly “endangered” the existence of 
the bibliographic search culture in the library that prospered in the 1970s, and 
formed one of the key conditions for its eventual demise. The association in 
Chapter 4 between the culture of logo programming in schools and the culture of 
productive computing in the home is less obvious than the associations in the 
previous two chapters. The latter certainly didn’t replace the other. What is of 
interest, nonetheless, is that compared to the former the latter reorganized the 
connections between the latent potential of the programmable Turing Machine 
and the technologies and practices employed to valorize this potential for 
individual users. 

To track the various cultures of use as actor-networks, a large and diverse set of 
archival sources have been consulted, many of which performed themselves as 
actors within these networks. Before I will specify what kinds of sources I 
consulted, and how I approached them, it is important to point out that my 
archival work has been based on the working principle that the argumentative lines 
of each of the chapters had to emerge from the archive, so to speak. In practice this 
meant that in the archival work I often took up the role of a detective, carefully 
tracing pieces of historical evidence for clues about what actors performed as 
mediators that, in particular cultures of use, shaped varying kinds of relationships 
between computing and human activity. 
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This detective practice can directly be linked again to Latour’s ANT. 
Particularly inspirational has been how in his book Aramis, or, the Love of 
Technology (1996) Latour reconstructed the failure of the Aramis transportation 
system through an incredible precise methodology of examining the 
documentation of this technological project under the guiding mantra of 
“follow[ing] the actors” (243). Following, for Latour, meant to carefully attend to 
the language of the human and nonhuman actors (e.g. documentation), taking 
their propensities as guiding factors for making sense of a process of technological 
development. Despite the fact that this dissertation is not primarily concerned with 
technological development, I have adopted this method as a kind of 
historiographical procedure for tracing particular uses as actor networks through a 
systematic excavation of a broad corpus of archival materials. I thereby carefully 
followed the proclivities of the historical source materials, in particular the actor 
language that is integrally part of them. With this dissertation’s privilege for 
developing theory and levels of interpretation from the archive, so to speak, this 
method of following historical sources as actors has also been key for the purpose 
of ensuring that the archival materials direct the interpretative effort, as they often 
already suggest relevant inroads to explanation and understanding. Importantly, 
this procedure of attending to actor language introduces a certain analytical 
distance into my role as historian, making sure that my own interpretative voice in 
writing does not confuse with the language of the historical actors. An effective 
means of keeping such distance in the act of analysis and writing is the 
historiographical tool of the citation, which, for that reason, is employed frequently 
in the case studies. 

But this analytical distance should not be mistaken with me being completely 
neutral or objective in my role as the historian detective, because in the end it is 
always me who decides which clues to follow and which not, to decide which 
actors to make part of the historical conjuncture and which to exclude, and to 
decide what kind of weight to allocate to them relative to each other. This 
historiographical procedure in the Latourian mode closely corresponds with 
Parikka’s media archaeological mode of doing history, in the sense of a method 
that: 

[…] does not represent history, but instead works with materials that are deemed 
historical to come up with a piece of writing that consists of different but coalescing 
lines of materials and texts. It is a matter neither of giving form to a corpus of sources 
nor of submitting oneself to the historical ‘facts’, but of following the tendencies 
inherent in the sources and summoning events from them. Historical facts cannot in 
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this sense be taken as passively waiting reference points that a cultural analyst has to 
find, but as part of the constellation of doing research. (2007: 11) 

The events I summon in this dissertation are uses of the computer as they appear 
through the lens of a specific collection of archival materials. As briefly mentioned 
in one of the previous paragraphs, what characterizes these materials is that within 
all of them the uses of computers, and more specifically, the use-relationships 
connecting computing with human activity, have appeared as central topics of 
description and discussion. Here it is important to emphasize that many of the 
archival sources point towards a dilemma that undergirds all of the case studies. On 
the one hand these sources can be seen as reflecting historical practices of use, and 
have been employed to “reconstruct” actual uses as actor-networks. On the other 
hand, these sources were also very much part of the cultural formations they 
discussed, and should be seen as actors that actively produced and promoted 
relations of meaning and knowledge they connected to practices of using 
computers. Importantly, this dilemma is not confronted as a problem that needs to 
be resolved, but as an indication of how practices and discourses are complexly 
entangled within these cultures. This entanglement means that use practices 
cannot be understood fully separate from the discourses in which they take on 
particular meanings, just as we cannot make sense of these discourses isolated from 
the actual use practices they both reflected and constructed. 

Because this dissertation presents history as a “variantology”, paying particular 
attention to the particularities and individual variations of different cultures of use, 
there is also great diversity in the types of documents that have been consulted. 
Important to state from the outset, though, is that all of these sources connect to a 
focus on the United States (US). The US formed one of the first societies in which 
computing integrated with the lives of ordinary people in the period between the 
early 1970s and late 1980s. Additionally, many pivotal developments in computing 
taking place within this period originated, and were first researched, (publically) 
discussed and debated in the US context. In the 1970s and 1980s, I argue, US 
society presented a key “Entstehungsherd” (Nietsche in Foucault, 1977: 150) for 
cultures of use to emerge. Importantly, with the topic of computing being discussed 
and debated broadly in the US, these cultures have been documented very well, 
meaning they are relatively “suitable” for archaeological “excavation”. 

The corpus of sources can basically be divided in three categories. Firstly, 
scientific publications including books and journal articles associated with the 
sciences (e.g. computer science, management science, library and information 
science) that underpinned particular cultures of use conceptually, and whose 
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concepts, in some but not all cases, played key roles in their functional and 
meaningful operation. Here it is particularly interesting to see how within the 
cultures specified in this dissertation the concepts and practices of the computer 
sciences did not have the exclusive right to configuring use-relationships 
connecting computing with human activity. In different settings theories associated 
with, for example, processes of office text production (Chapter 3), education 
(Chapter 4), and online bibliographic searching (Chapter 5), helped shape both the 
meaning and functioning of computers at particular moments in history. For 
example, articles published in journals associated with management science 
theorized and defined word processing as a human-machine system in the 1970s. In 
turn, this systems concept informed, shaped and defined the use-relationships 
connecting human and technology in 1970s practices of office text production. In 
addition to scientific publications, I have examined the professional magazines and 
book publications mediating between scientific and organizational communities, 
for instance magazines such as Online and Online Review that were read by 
professional librarians in the 1970s. 

Besides scientific and professional sources, I have examined newspaper reports 
that reviewed and contextualized popular and/or emergent uses. Reports of 
national American newspapers such as The New York Times and The Washington 
Post reflect and construct how certain uses penetrated the fabric of society. 
Newspaper reports on computing generally appeared at a moment when the uses 
they discussed had already gathered momentum, and were well on the way in the 
process of becoming a familiar part of office, classroom, or home life. Interestingly, 
a newspaper report that discussed an emerging use of the computer often appeared 
as a “trail of associations” (Latour, 2005: 5), with every couple of lines a trace being 
left by the newspaper journalist linking certain uses to particular situations, locales, 
people, ideas and objectives. To figure out what other human and nonhuman 
actors performed as mediators in specific cultures of use, these traces have 
systematically been tracked and followed. 

Thirdly, the case studies include analyses of computer magazines, book 
publications and manuals that individual users employed as indispensable resources. 
It is this last group of works that has received the most attention in this 
dissertation. This is not only because they often contain key traces of use practices, 
or functioned as central actors in certain cultures, but also because they have 
received little to no attention in a kind of historical media studies that has 
privileged the engineering perspective (Chapter 1). Especially in the 1980s, a great 
variety of elementary textbooks on using computers were published, catering to the 
novice user. Some of them with a more general orientation towards computing, 
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such as Using Microcomputers: A Non-Programming Approach to Computer Literacy 
(Yasuda and Frederick, 1986), but many others directed towards specific practices, 
such as Writing With a Word Processor (Zinsser, 1983), Discovering Apple Logo: An 
Invitation to the Art and Pattern of Nature (Thornburg, 1983), A Guide to Computer-
Age Parenting: Learning Together with Your Family Personal Computer (Scharf, 
1984), or Dialing for Data: A Consumer’s How-To Handbook on Computer 
Communications (Chandler, 1984). 

It is also in the late 1970s and early 1980s that new computer magazines were 
published that aimed to make computing intelligible to a non-expert audience, 
opposing the hardcore technical focus of then leading magazine Byte: The Small 
Systems journal (1975). Examples include Personal Computing (1977), Compute! 
(1979), Popular Computing (1981), Online Today (1981), and Family Computing 
(1983). Similar to the newspaper reports, these magazines present a rich network 
of sorts to the historian, mixing together graphic covers, editorials, articles, 
advertisements, letters, photographs, and reviews—all of which contain key traces 
of the historical use cultures I take as my main objects of study and description. 
But as mentioned, these magazines are important not only because they reflect a 
past world of computing, but also because they actively constructed use-relationships 
by linking them to particular sets of ideas, whilst distributing these ideas among 
the audience of users that read the magazines. Here it is key to acknowledge that 
these magazines first and foremost constituted commodities and material objects 
that were bought and read by the people that used computer technologies, thereby 
performing as mediators between users and their computing practices. In relation 
to the computer magazine, I argue, this mediating role can be discerned into the 
three following functions: pedagogical, economic and consumptive, and ideological. 

Because these publications presented the kind of information on the use of 
computer technologies without which any novice user was unable to effectively 
employ them, their pedagogical function should not to be underestimated. Just as 
the earlier mentioned textbooks, these publications presented indispensable 
information resources for its readers. In this pre-internet time they were the only 
information guides that educated the computing individual on the latest 
technologies, techniques, and applications, assisting non-expert users in exploring 
the complex world of computers and computing. Together with the ideological 
function, the economic and consumptive function most explicitly points towards 
the fact that magazines are not disinterested parties and do not provide a direct 
window onto a computing past, but actively helped to shape it. As periodical 
scholar Margaret Beetham has pointed out, it is impossible to understand the 
function of the periodical “unless it is situated within the economic system” and its 
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success is “explained by its convenience for producers” (1990: 21). Like any other 
commodity, the production of these magazines is a direct result of technological 
developments in computing. This means these magazines developed in intimate 
relation with the computer and software industry, and directly reflected the 
economic battlefield characteristic for an emerging market. To draw upon 
Beetham’s theory, one of the main functions of computer magazines was to make 
sure to “create a regular demand” for technological products by keeping close to the 
industrial world of computer technological innovation. And it was then also a 
function of the magazine to convert this demand into consumptive practices, which 
is why advertising takes up such a prominent role in all of the magazines. 

But for those involved in the production of these magazines the choice to 
contribute was never guided solely by economical motives, and often just as 
strongly motivated by a desire to convey a certain ideology of computing to its 
readers, in the words of Beetham, exercising “the power to make one’s meaning 
stick” (21). Within editorials, articles and reviews, editors and contributors to the 
computer magazines often struggled themselves to make sense of the world of 
computing, and what this world should look like for the people that read the 
magazines, and employed the machines at home. Because of the intimate link 
between the magazines and producers of computer technology, the former often 
conveyed ideas and ideals of computing closely corresponding with prevailing 
philosophies in the industry. But whereas the philosophies of the computer 
industry were formalized in both hardware and software, the magazines directly 
communicated them to its readers. Thus the members of the editorial staff of 
computer magazines can also be seen as actors, who had the power to attribute 
meaning and purpose onto computing relative to its intended audience of users. In 
this process the magazines kept this audience really close, and they did all they 
could to help establish a kind of community feeling. Readers were encouraged to 
actively contribute to the production of the magazines by writing a letter to the 
editor, making general comments, or posing questions. But in the end the 
magazine editors controlled what kinds of ideas and ideals were communicated to 
its audience of users, leaving the latter merely with the decision to buy or not to 
buy the magazine. 

After this extensive discussion of the historiographical method by which I track 
and trace uses as cultural actor-networks through a means of archeological 
description based on a wide range of archival materials, I will now briefly reflect on 
how the chapters account for historical change by means of examining differences 
between the two cultural formations that are juxtaposed in each of the following 
three chapters. Here as well I have appropriated one of the guiding principles of 
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Foucault’s archaeological and genealogical project, namely that the aim of it, he 
argued, “is not to overcome differences, but to analyze them, to say what exactly 
they consist of, to differentiate them” (2002 [1969]: 188–189). It is this principle of 
differentiation as the key tool to gauge change as a transformation in the relations 
that compose networks that followed as a direct result of Foucault’s explicit 
rejection of the search for origins, and the linear historical narratives they brought 
about. It also implies a resistance to the practice of singling out human and/or 
technological change agents, instead focusing on making intelligible more complex 
relational changes, attributing change not to any kind of causal origin and/or agent, 
but to transformations within networks. As a predicate of the term formation, 
which aptly describes the arrangements that make up cultures of use, the notion of 
transformation will serve as a guide into the process of understanding change as a 
reconfiguration, or reorganization of actor-networks. These networks often exhibit 
a complex field of relations in which multifarious dimensions of change crash, 
struggle, appear and disappear. While this complexity has denied me to isolate a 
single dimension by which to explain historical change, it is the genealogical model 
that has offered this work a method to think through such complexity of 
transformation that is coupled with the emergent process of computers entering 
the lives of individuals. 

 

2.4. Chapter Overview 

Each of the following three chapters provides a case study examining different 
aspects of the historical emergence of the deeply entwined use-relationships 
between computing and human individuals that are so well and truly a 
phenomenon of our contemporary world. In Chapter 3 on “The Transformation of 
Word Processing, or, The Integration of Thinking and Processing” I compare a 
1970s culture of text production in use of automatic typewriters and dictation 
machines in the American office with a 1980s culture of computer-mediated 
writing in use of word processing software on personal computers in the home by 
professional creative writers. In this chapter I analyze what changed in the culture 
of creating and producing text in use of technologies of automation, when 
electronic text producing technologies moved out of the corporate office, and into 
the homes of professional creative writers, including novelists, journalists and 
humanists. Compared to a 1970s culture in which human creativity and the 
processing of such creativity constituted two strictly separated activities, a key 
objective in this chapter is to make the transformations intelligible that are caught 
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up with the emergence of individualized use-relationships interconnecting human 
thinking processes and computational processes in the 1980s culture. 

In Chapter 4 on “The Transformation of Problem Solving, or, The Integration 
of Office Work and Productivity Software” I juxtapose a culture of logo 
programming that flourished within American primary education in the early 
1980s with a culture of productive computing at home in use of productivity 
applications that emerged from the mid-1980s onwards. In this chapter I analyze 
the emergence of an individualized and productive use-relationship with 
computing devices in the domestic setting, by comparing this home-based culture 
of productive computing connecting computer literacy to the ability to use office 
suites, and a flexible and self-sufficient mode of working in the home-office 
independent from corporate organizations, with a school-based culture of logo 
programming linking literacy in computing to far-reaching and ambitious 
educational concerns, preparing children to become flexible and self-sufficient 
problem-solvers able to participate within an impending information age. 

In Chapter 5 on “The Transformation of Online Searching, or, The Integration 
of Search and Retrieval” I juxtapose a 1970s culture of online bibliographic 
searching in American libraries with a 1980s culture of online searching at home 
with the consumer information services such as CompuServe. I analyze the 
transformations that run through the emergence of a mode of searching for 
information online with personal computers in the home directed by individual 
end-users, compared to the library-centered search culture that preceded it. 
Particular attention will be paid to the shift from a 1970s culture of search directed 
by human search intermediaries who, enhanced by the retrieval capacities of 
computer systems, performed the information search on behalf of end-users that 
requested information, to a 1980s culture in which end-users performed their own 
searches at home whilst supported by a technological intermediary in the form of a 
menu-interface. 

In Chapter 6 “Conclusions: Including a Proposal for an Archaeology of 
Computing” I return to the central question: What cultural transformations are 
caught up with the emergence of the individualized use-relationships connecting 
computing with human activity in the period between the early-1970s and late 1980s, 
when computing moved out of organizations and into our homes and our everyday lives? 
By drawing together the findings of the case studies, I will make explicit that the 
transformations that connect with the emergence of entwined use-relationships 
linking computing to the everyday lives of individuals in the “unorganized” setting 
of the home, point towards the appearance of a new mode of organization that 
radically differed from the imposed institutional and corporate knowledge domains 
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that informed, shaped and defined use-relationships between computing and end-
users in the 1970s. In addition, the concluding chapter details a proposal for an 
(media) archaeology of computing by specifying five guiding principles for further 
research based on the work done in the case studies. 
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Chapter 3 

The Transformation of Word Processing,  

or, The Integration of Thinking and Processing 

 

3.1. Introduction 

Today the “processing” of words is fundamental to our everyday writing activities. 
In a repetitive and alternating process of thinking, typing, editing, and formatting 
we take control over text production when we instantaneously, and relatively 
effortlessly, transform our thoughts into formatted text documents in use of one of 
the many word processing applications that are available today. This chapter 
examines the archaeology of this productive use-relationship with the word 
processor by interrogation of the period between the mid-1970s and early 1980s 
when electronic text producing technologies moved out the corporate office into 
the homes of professional creative writers, including novelists, journalists and 
humanists.26 In this domestic space, numerous creative writers engaged in 
intellectual working relationships with their word processors, and many of them 
reflected on their word processing activities in book publications and magazine 
articles, linking this computer-mediated mode of writing to the idea of an 
enhanced control over intellectual creativity. 

It is this deeply intellectual relationship connecting computing with human 
cognitive activity that, as demonstrated in this chapter, signals a dramatic change 
when juxtaposed to the highly instrumental character of the relationship linking 
human with machine in the 1970s culture of word processing. Within this culture 
that was situated in the corporate office, word processing referred to a managed 
and organized process of office text production in which human operations and 
technical operations (e.g. the use of the automatic typewriter) were coordinated by 
configuring them as instrumental processes, functioning as a means to the larger 
end of the total word processing system. In stark contrast to the entwinement of 
                                                             

26 Scholarly interest in the media history of word processing is growing evidenced by 
recent works such as Till Heilman’s Textverarbeitung: Eine Mediengeschichte des Computers 
als Schreibmaschine (2012) and Matthew Kirschenbaum’s Track Changes: A Literary History 
of Word Processing (Forthcoming 2016). 
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intellectual creativity with computational procedures for editing and formatting, 
this systems formation involved a strict division between a creative process—the 
ideation of words—and a mechanical process—typing, editing, formatting—in the 
production of textual documents. This systems approach to the management of 
office paperwork passed over in silence when in the course of the 1980s personal 
computer word processing turned into a ubiquitous practice when the computing 
masses—including managerial staff—started to process words, and the word 
processor became indispensable to everyday writing practices. 

By juxtaposing these cultures of use, I show how a concept of intellectual 
empowerment that was attached to word processing in the 1980s, overshadowed 
the fact that a 1970s systems rationale of lifting corporate productivity in office 
paperwork entered quotidian writing practices when word processors were 
introduced in the home, and developed into indispensable writing tools for 
individuals. Importantly, this chapter argues that we can only fully understand this 
dramatic transformation if we take into account an interconnected set of 
fundamental changes to not only the technical relations of these cultures, but also 
to their human, knowledge and ideological relations. I will pay particular attention 
to transformations in the character of the use-relationship, in particular the shift 
from an instrumental to a deeply intellectual relationship connecting technological 
operations with human activity. More specifically, I will argue that these 
transformations intertwined in complex ways with changes in the principles and 
ideas associated with the organization of this use-relationship, and with 
transformations in the kinds of actors that informed, shaped, defined, cultivated 
and legitimated these ideas. 

In the 1970s culture of word processing, I argue, the central actor was a science 
of management (and its human adepts) to which a concept of system was 
fundamental. This self-declared science promoted and disseminated a vision of text 
production in which human and machine operations were coordinated on the 
mechanical level to be effectively factored in the word processing system as a whole, 
whilst human creativity was strategically circumvented. In contrast, in the second 
culture that emerged in the early 1980s, the entwinement of human creative 
processes and computational procedures was linked to ideas of intellectual 
enhancement and individual control by a new set of actors that claimed 
responsibility for the organization of the use-relationship, including creative 
writers themselves, and, most importantly, researchers associated with a new field 
of applied software design named Human-Computer Interaction (HCI). Guided by 
a principle of designing for usability, HCI connected ease with efficiency, 



Chapter 3 

 59 

attaching a post-system method of managing office productivity to our intellectual 
use-relationship with computing. 

 

3.2. The Culture of Word Processing as Text Producing System 

A 1969 IBM advertisement published in Fortune Magazine introduced a new set of 
office equipment as “[w]ord processing machines that can help business turn out 
paperwork as efficiently as it turns out products” (Fig. 3).27 These machines 
included two interconnected technologies for office automation—one for the 
manager and one for the secretary. The dictation unit was for the former, and 
automatically recorded the manager’s spoken words on tape, thereby eliminating 
the drudgery longhand of his personal secretary. Using headphones and a tape 
recorder, this secretary could now play back the manager’s spoken words, and 
directly transcribe them in use of the Magnetic Tape Selectric Typewriter (MT/ST). 
Different from IBM’s earlier selectric typewriter, the MT/ST directly stored typed 
text on magnetic tape, thereby automating the process of typing, revision, and 
retyping, as stored text could now instantly be edited and formatted in memory, to 
be subsequently printed from memory.28 

These two technologies were fundamental in a new approach to the 
organization of office paperwork that developed under the name of word processing 
in the 1970s. Word processing formed a small part of a much broader project of 
office automation that gathered enormous attention in the world of corporate 
computing in the 1970s (Haigh, 2006). Office automation referred to the 
introduction of automatic equipment—mainly computers—in the office, and was 
closely connected to a fundamental belief in the powers of computers to transform 
and reorganize office workflows, raising office productivity as a result. Word 
processing took up a central position in the larger office automation project, with 
                                                             

27 This IBM advertisement was part of a broader campaign through which IBM 
marketed its new technologies for word processing. For instance, in 1967, under the 
direction of filmmaker Jim Henson, IBM produced a short film titled The Paperwork 
Explosion. Through a quick-montage of images and words this film extolled the virtues of 
IBM’s new typewriting technology as a means to control the amount of paperwork 
produced in the typical American office. 
<http://www.youtube.com/watch?v=_IZw2CoYztk> 

28 IBM controlled the market for word processing in the 1970s. As stated in Business 
week, “IBM dominates and sets the pace in word processing and clearly intends to do the 
same with the office of the future. IBM’s office products division still accounts for nearly 
90% of the $450-million market for editing typewriters” (Unknown author, 1975: 71). 
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Fig. 3 – Advertisement IBM Word Processing Technologies (Fortune Magazine, 1969). 

automation experts positioning word processing as the “opening wedge to the 
automated office” (Yasaki, 1975: 59). However, the term automation, I argue, 
doesn’t fully cover the systems rationale that supported the implementation of word 
processing in American offices. In general, the concept of automation emphasizes 
the agential role of technology. It underscores how computerized equipment 
converts human-centered workflows to largely automatic processes—the 
subsumption of human labor in machines—thereby rendering office operations 
more efficient, lifting office productivity in the process. IBM’s office machines 
certainly formed important enabling innovations for the automation of office text 
production, but the most powerful mediator in 1970s word processing was not a 
technology, but a philosophy of system that got a firm foothold in office 
management circles in the 1970s. 

Management experts that adhered to the systems philosophy conveyed the 
vision that technological innovations were only of use for the office when 
accompanied by a full change in the organization of the relationship connecting 
human with machine. For example, American word processing and management 
experts William Trotter and Thomas J. Anderson emphasized how word 
processing ideally involved a complete reorganization of all of “the methods 
employed” in each part of the process between “word origination and completed 
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document” and should not merely introduce a “heavy-handed imposition of new-
fangled technology, a facelift given to a way of doing things that will remain 
basically intact beneath the cosmetic changes” (1973: 5).29 As IBM acknowledged 
in its advertisement, the marketed technologies would only function effectively “if 
used systematically [emphasis added] throughout an office” (Fig. 3). Word 
processing, for that matter, entailed a much more profound reorganization of office 
text production in which not technology, but a concept of system functioned as the 
main organizational force of corporate efficiency. 

The need for a reorganization of office paperwork was perceived to be 
particularly urgent in the early 1960s, when secretarial productivity was seen as 
lacking, while the costs involved in office paperwork were soaring. Due to a 
complex set of factors associated with the postwar growth of American 
corporations, the amount of paperwork to be handled in the office had increased 
exponentially between the 1950s and 1960s (Law and Pereira, 1976). With the 
increase of paperwork, the number of office workers grew exponentially as well, 
and as a result the cost of clerical and administrative services took up an 
increasingly larger part of the overall company budget. With the application of 
digital computers for so-called data-processing in the 1950s a large part of data 
handling associated with administrative and accounting work had already been 
automated (Haigh, 2001). In contrast, the ways in which the office produced 
paperwork had changed little since the invention of the typewriter in the late 19th 
century, and presented, as it was stated in a Business Week edition dedicated to the 
automated office, “the last corporate holdout to the automation tide” (1975: 48). 

The methods employed in the production of typed documents still adhered to 
the established office order of boss and private secretary. In this traditional, or what 
was mockingly called “social office”, the tasks of typing, revision, retyping, 
duplication, and filing “were almost solely the preserve of the all-purpose secretary, 
the gal Friday” (Trotter and Anderson, 1973: 5).30 However, with the growing 
amount of paperwork, office management experts advocated that this one-to-one 
relationship between the manager and his “office wife” was rapidly becoming 
                                                             

29 In the early 1970s the term word processing gained currency in management circles. As 
Thomas Haigh describes, “[b]y 1972 […] discussion of word processing was common in 
publications devoted to office management and technology, and by the mid-1970s the term 
would have been familiar to any manager who regularly consulted general-interest business 
periodicals” (2006: 7). 

30 Hard to overlook are the gender politics in the American office of the 1960s and 1970s. 
Sexist and offensive descriptions of the secretary as a “gal Friday” or “office wife” point to 
the subservient role of woman in American business culture at large. 
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insupportable, both in terms of efficiency and affordability (Business Week, 1975). 
In the postwar years the number of secretaries had expanded significantly, while 
their productivity had increased minimally (Law and Pereira, 1976).31 In effect, the 
production of typed documents appeared as a process to be managed, while the 
secretary, and her disorganized routines, now a head of expenditure, increasingly 
came to be considered as the enemy of organizational efficiency. 

It is in this climate of a perceived crisis in the secretarial productivity in office 
paperwork that a systems approach to text production got a firm foothold in office 
management circles. Within office management journals such as the magazine 
Administrative Management32 and book publications such as Word Processing: A 
Systems Approach to the Offfice (McCabe and Popham, 1977) management experts 
conceptualized word processing as a system from the early 1970s onwards. They 
drew inspiration from the systems theories that had developed in new knowledge 
domains such as operations research and systems engineering, which were 
foundational to the emergence of the field of management science in the 1950s 
(see section 1.3). The system perspective introduced a new rationale to lifting office 
productivity that emphasized the importance of integrating technological 
operations with human activities, so as to shape into coordinated instrumental 
processes that served the interest of the text processing system as a whole. As a 
result, for the first time in the history of office management attention was directed 
to the “human factor” of these systems. Yet, importantly, this sudden care for the 
social dimension, I argue, should not be confused with benevolence, as the human 
was attended to purely for the sake of corporate efficiency, to ensure that human 
operations would not contradict, but coordinate with technical processes. 

 

                                                             
31 To corroborate this point, as management experts Law and Pereira point out, 

“secretaries and those in related work comprise an estimated 5 percent of the service 
workforce, and their numbers are expanding at a rate of 400,000 a year. But the 
productivity of service workers and those in related jobs has increased minimally, if at all, in 
most companies since World War II” (1976: 28). 

32 In addition to Administrative Management, in the early 1970s, as historian Thomas 
Haigh describes, “[o]ther publications rushed to offer their own reports on the new field, 
and within a few months, a cluster of conferences, organizations, and consulting operations 
had grown up devoted to word processing” (2006: 8). 



Chapter 3 

 63 

3.2.1. The Division of Creative and Productive Process in  
Office Text Production 

Throughout the 1970s word processing systems operated as practically functioning 
entities in American offices nation-wide.33 Here IBM’s technologies formed key 
enabling conditions, but it was on the basis of this systems philosophy that human 
operations and technical operations were connected on an instrumental level. 
Importantly, to ensure that the “inefficiencies” of human activities would not bring 
harm to the operation of the system, the interference of human creative processes 
was strategically avoided by only permitting creativity to enter the system as input 
for processing. That is to say, word processing systems operated through a strict 
division between the creative process of the manager’s dictation that served as the 
systems input, and the mechanical processing—typing, editing, formatting—of this 
input by word processing operators who transformed the spoken word into a 
printed text document through their skillful operation of the MT/ST. 

In use of IBM’s automatic typewriting equipment word processing operators 
transcribed the manager’s dictation within a separate office location termed the 
“word processing center”.34 This new approach to office paperwork involved a 
significant change in comparison to the traditional organization of the private boss-
secretary relationship. As stated in The New York Times, with the implementation 
of word processing the boss and his “office wife” went through “a very businesslike 
divorce” (Dullea, 1974). The boss remained in his office where he created words 

                                                             
33 Word processing experts McCabe and Popham, for instance, refer to several case 

studies, amongst which are the following: the Crown Center Hotel; Illinois National Bank 
of Springfield; Sate National Bank of Connecticut; Mountainside Hospital; Chevron Oil 
Company, and so on (1977). 

34 The use of the term “word processing center” formed a strategic choice. The 
centralization of the typing job recalled the historical typing pool, and the associated idea of 
the typist as a slavish figure. One of the managerial strategies employed for counteracting 
this negative connotation was the installation and enforcement of a new language; the 
secretary was not a typist but a “word processing operator” and their habitat was not a 
typing pool but a “word processing center”. Word processing definitely involved its own 
vocabulary, or slang. That is, its own unique language including all sorts of neologisms that 
described particular technologies, procedures, concepts and job positions. Primary evidence 
of the word processing slang is the glossary of terms attached to almost any book 
publication on word processing. These glossaries were also published separately, such as 
Dartnells Glossary of Word Processing Terms (1975) that appeared under the illuminating 
subtitle “[c]overing everything from word processing’s unique terminology to its slang and 
shorthand initials”. 
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and dictated them into a machine, whereas the private secretary moved out to the 
word processing center, where she edited and formatted these words in use of the 
MT/ST. The center operationalized as a machine that processed input—dictation—
into output— printed document.35 It definitely recalled the historical typing pool, 
grouping a number of operators together for a highly skilled but slavish form of 
typing work that showed no attempt at thinking independently and creatively. 

As mentioned, this centralization of activities involved a crucial division of tasks, 
separating the functional realm of the end-user —the manager’s creative practice of 
bringing words into existence through dictation—from the functional realm of the 
operator—the processing of words through typing, editing, and formatting. 
Importantly, in word processing’s associated vocabulary (there were many neologisms 
associated with the practice), the term user referred to in almost any case a middle 
manager, and his function was strictly separated from that of the operator, and the 
associated task of typing. Even in the 1970s office culture typing formed a gendered 
activity, and was considered to be a primarily female practice, and not something a 
manager would ever even consider doing. The manager was a “dictator”, who 
approached technology hands-off rather than hands-on.36 The term user then referred 
to “a manager or other individual in a company who submit[ted] work for processing 
and use[d] the materials produced” (1980: 41).37 In the managerial function of the 
user, the middle manager ordered a letter to be made, and made use of the documents 
that were produced as the system’s final output. Part of his role as the system’s end-
user was that the manager was also the one responsible for the creative process in his 

                                                             
35 All steps of word processing’s workflow were subject to strict human supervision and 

computerized control. All information flows passed the desk of the center’s gatekeeper, the 
word processing supervisor, including the manager’s raw dictation—input—and the 
operator’s transcribed and formatted document—output. This single authority made use of 
a computerized console that informed him/her of the center’s daily input, output, backlog 
situation, and typists individual output rates. The center’s computerized controls 
distributed the workload and assured even turnaround time (McCabe and Popham, 1977). 

36 That in the 1970s typing was still considered a female practice, and not something a 
manager would ever consider doing, is well illustrated by this citation from a conversation 
with IBM word processing consultants that appeared in Business Week: “Robert B. LaDue, 
marketing director for word processing systems makes the point that, ‘It’s awkward for a 
manager to tap the information in the office system of the future. How do you get him to 
use a terminal? There are a lot of fascinating developments in hardware that manager’s 
wouldn’t touch with a 10-foot pole’ “ (Unknown author, Business Week, 1975: 84). 

37 An article in Management Review differentiated the user from the operator: “the 
operator is not ‘the user’, in the vernacular of the industry; the user is any person who needs 
access to the information” (Rolph, 1979: 124). 
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role as the “word originator”—that is, the person defined as the one “who dictate[d] 
‘copy’ for transcription into final documents” (Dartnell, 1977: 47). 

The use of electronic dictation equipment automated the traditional longhand 
of the secretary and proved to be far more efficient than the manual task. 
Compared to the MT/ST, the dictation unit was not a complex technology. It was 
relatively “user-friendly” as its operations did not necessitate much technical 
expertise on the part of the manager. Whereas word processing experts considered 
it unlikely that the manager’s operation of dictation equipment would bring harm 
to the system, they thought that his style of dictation formed a more critical 
variable. To coordinate the manager’s dictation with the operator’s processing, a set 
of strict principles and guidelines described in the so-called “user-manual” guided 
the manager to a systems efficient style of dictation (Trotter and Anderson, 1973). 
Many of these procedures aimed to secure the operational flow between user and 
operator, and were formulated to ensure that the manager’s spoken words could be 
processed most efficiently. The magazine Datamation, for example, mentioned how 
for optimal functionality of the system it was key that “authors [read managers] 
should talk to the operator the way the operator talks to the system [read 
typewriter]” (Rolph, 1979: 125). 

But it was in the separated task of processing the manager’s words—typing, 
editing, formatting—in use of the automatic typewriter that technological and 
human operations were coordinated on the instrumental level. While the creative 
process was under the control of the manager, once he had inputted his words in 
the form of an electronically stored dictation file, the processing of this file was out 
of his direct control, and even out of his direct scope of vision. In many cases the 
manager’s dictation file was sent by the in-house telephone network to the center’s 
mainframe computer, and automatically assigned and directed to the operator in 
the WP center that, at the particular moment, could provide the fastest turnaround 
time.38 The recording assigned to the operator by computer was played back to her 
(the operator was typically a woman) through the headphones, while she 
transcribed the audio by automatic typewriter. 

With the first word processing centers in operation in the early 1970s, IBM’s 
MT/ST was the main text-processing technology in use. Later in the 1970s many 
automatic typewriters were replaced by more advanced computerized text-editing 

                                                             
38 In advanced word processing systems, the MT/ST could be used as a remote terminal 

for IBM 360, 370 and System 3 computers. 
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systems such as those from Wang Laboratories.39 These computer systems speeded 
up the editing process and added more intricate functionalities for editing and 
formatting text. Their basic functionality, however, remained very similar to that of 
the MT/ST. The latter, obviously, was not a computer, but a typewriter connected 
with a magnetic storage facility enabling editing during playback. But the 
functionalities of the MT/ST did not radically differ from the later Wang systems, 
providing very similar features for text manipulation by editing and formatting that 
distinguished these machines from traditional typewriters. It could even be argued 
that the MT/ST was the first word-processing technology that introduced the kind 
of flexibility of text and ease of manipulation that creative writers in the 1980s 
linked to the use of word processing software (see section 3.3.1.). 

The MT/ST coupled IBM’s earlier Selectric typewriter with an electronic control 
device through which keystrokes were automatically stored on magnetic tape, 
besides being printed on paper. In comparison with its predecessor, the greatest 
advantage of the MT/ST’s use of electronic storage was that typed text could easily 
be corrected and formatted before the correct file would be printed into a paper 
document. For instance, in the case of a typing mistake, “the operator would 
simply backspace the typewriter and retype the correct text over the error” (Haigh, 
2006: 10). While this left a mess on the typewriter’s paper, a fully correct version 
was stored in (electronic) memory, from which as many documents as needed 
could be automatically printed by the typewriter once the transcription was 
finished. The dual process of printed and electronically stored text created a 
discrepancy between paper and memory content. Understanding precisely how 
stored text was different from paper text necessitated apt technological skill. 
Whereas the typewriter’s memory stored what and where something was typed on 
a page, and thereby acted as a holding station for typed information to be passed 
back and forth the typewriter and the tape, the operator acted like a mechanical 
switchman. She controlled what information was passed back and forth, yet 
without being able to see the current state of the stored text, as the system had no 
visual display. 

This lack of visual feedback necessitated that the operator internalized the 
machine’s operational logics and adapted to machinic prerogatives. To corroborate 
this point, as American business scholars and word processing experts Gilbert J. 
Konkel and Phyllis J. Peck pointed out, operators should require abilities to “think 

                                                             
39 In the 1970s Wang Laboratories was the biggest manufacturer of computerized text 

editing systems and competed head-to-head with IBM (Klein, 1980). 
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memory” (1976: 53). In other words, without a display showing the correct version 
of the stored text, the operator had to visualize the effect of her keyboarding on the 
magnetic storage medium to be able to understand how the document would roll 
out of the printer regardless of what she saw on the draft paper. To “think memory” 
involved more advanced skills than knowing and memorizing how basic keyboard 
corrections effected the information stored on tape. The operator also formatted 
textual information through an intricate set of commands, and also these operations 
only came into effect in memory and not on the typewriter’s paper. Formatting 
documents on automatic typewriters was considered an extremely skilled operation 
that according to WP experts could only be performed by a “typing technician” and 
“machine-oriented person” (McCabe and Popham, 1977: 7) who could “inculcate 
the ability to know not only the basic keyboard, but also the coding and 
functioning features of the machine” (Kleinschrod, 1974: 14). The operator issued 
commands to the typewriter—i.e., center, indent, justify, stop—by internalizing the 
technical specificities of the machine’s architecture and operations; skills that could 
only become effective after several months of active learning and experience, and 
with the guiding text of an “operator’s manual” (not a user manual) in hands reach. 

Now it is important to understand that this skilled machine-like performance of 
the word processing operator formed a fundamental condition of possibility for the 
efficient operation of the word processing system as a whole. Through the use of 
advanced technical skill, human activity was brought into a mechanical, yet 
coordinated relationship with the typewriter’s intricate operational logic, and 
functionally integrated within the larger socio-technical order of word processing. 
Importantly, whilst these skilled office workers had full control over the typing, 
editing and formatting of text by adapting to the technical logic of the automatic 
typewriter, their creative faculties were strategically cut from the systems loop, as 
the act of thinking independently and creatively was, as argued, the exclusive 
domain of managers. Interestingly, in the 1980s culture of word processing that 
will be discussed later on in this chapter it was the other way around, as a usability 
principle in software design encouraged technical skill to be strategically 
circumvented, whilst fostering the use of human intellectual and creative processes 
in computer-mediated text production. 

 

3.2.2. Word Processing and the Systems Approach 

The systems rationale that underpinned the functional operation of word 
processing in American offices in the 1970s can be traced directly to a managerial 
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ideology of “system” that entered the operational toolset of corporate management 
from the early 1960s onwards. The idea of system brought together, in a symbiotic 
relationship, new computer-oriented philosophies that valued the integration of 
humans with machines, and the early twentieth century Taylorist model of office 
organization that emphasized the importance of centralizing work and the division 
of tasks to raise office productivity. Importantly, I argue, publications in 
professional office management journals such as the magazine Administrative 
Management and book publications such as Word Processing: A Systems Approach to 
the Offfice (McCabe and Popham, 1977) informed, shaped, and defined this 
systems approach to office text production, whilst promoting it amongst office 
management circles from the early 1970s onwards. 

Management science adepts advocated a coordinated and integrated approach 
to the role of the human and the machine in the routine of office paperwork, 
whereby, as argued, this “ ‘routine’ was not a series of separate tasks but truly a 
system” (Kleinschrod, 1971: 20). These word processing experts (many of them 
employed by, or intimately associated with IBM) mediated between IBM’s new 
technologies of automation and the ways in which they were applied in practice 
within a rigid system of managerially coordinated processes. These experts helped 
to attribute meaning, function and purpose to IBM’s technologies in order to make 
them valuable for the managerial objectives of the organization as a whole. For that 
reason they strategically emphasized the importance of attending to the 
reorganization of text production at large, thereby cultivating and legitimizing the 
idea that the solution to a successful reorganization of office paperwork lay in the 
concept of system, and not in any kind of quality inherent to technology itself.40 
Here we see strong parallels between the practices of these word processing experts 
and the authoritative “systems-men” that, as historian Thomas Haigh argues (see 
Chapter 1), successfully redefined the computer into a managerial instrument 
between the 1950s and 1960s by linking its benefits not to any affordances 
inherent to computer technologies, but to the traditions of office management 
(2001a). 

Instead of accentuating the benefits of technology, word processing experts 
emphasized how, through the use of modern management techniques, any 
companies typewritten output could be optimized by coupling automatic 
                                                             

40 For management consultant and word processing expert Walter E. Kleinschrod, for 
example, the technological equipment was “one of the last things to be selected”, as 
“hardware should not determine the system” but “the system should determine the 
hardware” (Kleinschrod, 1974: 17). 
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technologies and human office workers together within what they defined as an 
“integrated whole” (Kleinschrod, 1971: 20). The link between improving 
organizational efficiency and word processing through a planned combination of 
human and technological factors was accentuated in many of the definitions 
describing this new approach to handling office paperwork as, for example: 

the method of producing written communications—at top speed, with the greatest 
accuracy, the least effort, and the lowest possible cost—through the combined use of 
proper procedures, automated business equipment, and trained personnel. (Dykeman, 
1972: 60)41 

These definitions always emphasized aspects of method, planning, and 
management, and indicate how, to cite historian Thomas Haigh, word processing 
formed “a managerial [rather] than a technological concept” (Haigh, 2006: 9). 
Haigh argues that the approach advocated by word processing experts in the 1970s 
was identical to the office management experts that in the beginning of the 19th 
century, deeply influenced by Frederick W. Taylor’s rational theory of office 
management, argued that the introduction of new technology in the workplace 
would only benefit productivity if accompanied by the centralization of work, and a 
division of tasks. 

The systems approach to word processing promoted by management experts in 
the late 1960s and 1970s can certainly be traced to Taylorism, but only partially, I 
argue. As discussed in the previous section, word processing had indeed been 
implemented in American offices in line with the theory of the Taylorist model, 
with the centralization of typing and the installation of a functional division 
between the creative and the productive process. In Taylorism, however, technology 
has generally been thought of as an autonomous variable to which human labor 
should be fully subjected, as Haigh has also pointed out. In the systems thinking 
advocated by management experts in the 1970s, on the other hand, subjection to 
technology is replaced by a deep concern for the two-way “integration” of human 
and machine. This meant that rather than subjecting humans to the demands of 
technology, humans were subjected to the demands of system, and systems were 

                                                             
41 Other definitions of word processing that foreground the organizational component 

are: “the transformation of ideas and information into a readable form of communication 
through the management of procedures, equipment and personnel” (Quible and Johnson, 
1980: 3); and “planned interrelation of personnel, procedures and equipment within an 
office environment or work specialization and controls to facilitate the production of typed 
documents in a cost-effective manner” (McCabe and Popham, 1977: 173). 
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seen as entities that incorporated technological dimensions (often referred to as 
merely equipment) as it did social dimensions. As a result of this change, the 
improvement of office productivity was no longer perceived as only a technological 
matter, but approached as a much broader and more complex socio-technical 
matter (Ropohl, 1999) in which the keywords were “system”, “integration” and 
“human factors”. 

Systems thinking had developed as one of the conceptual pillars of the field of 
Management Science as it emerged in the early 1950s.42 From the 1950s onwards 
this self-declared science developed as a practical knowledge pool that increasingly 
provided managers of large corporations with a scientific basis for solving 
managerial problems. The kind of systems thinking that popularized in the field of 
management science, specifically office management, can be traced to the systems 
philosophies emphasizing human-machine interrelationships—cybernetics, 
operations research, systems engineering—that became increasingly important 
within engineering contexts when the use of computers in institutional and 
corporate settings suddenly skyrocketed in the 1950s and 1960s. Operations 
research and systems engineering most closely influenced the field of management 
science. Both domains originated in the military context of the Second World War, 
with the aim to provide the military with the conceptual tools to effectively 
engineer and coordinate the operations of a war-effort that involved complex 
relations between technological machinery and human activity (Churchman, et al, 
1957; Miser, 1974). 

After the war, research of large and complex systems operations increasingly 
moved into corporate and business worlds (Churchman, 1957: 3) with, for the aim 
of intensifying productivity, complete corporate enterprises being analyzed as 
“socio-technical systems” (Emery and Trist, 1960). Within the corporate context, 
then, systems theory emerged as a conceptual tool for managing human and 
machine resources together. It followed as a response to a set of interrelated factors, 
including the rapid growth of organizations in the post war years; a trend toward 
the use of automatic equipment (including computers); and the increase of 
“unbalanced” and “unsystematic” workflows (Churchman, 1957; Feigenbaum, 
1963). Interestingly, the systems experts in management science explicitly 
attributed the main problems in the management of American corporations to the 
functional division of labor and the specialization of work that had emerged as new 
principles and tools of productivity in the management theories of Frederick W. 

                                                             
42 The first issue of the journal Management Science was published in October 1954. 
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Taylor and many others (Churchman, 1957 et al; Feigenbaum, 1963). Again, 
figures such as Taylor had conceptualized office workflows as organized activities 
and hence the enterprise as organization: a corporate body divided in several 
functional units, all of which units specialized in accomplishing a part of the overall 
objectives of the enterprise. However, systems experts in management emphasized 
that it was such a division of labor that hampered rather than improved 
organizational efficiency within increasingly larger organizations integrating 
advanced technologies within its operations (Feigenbaum, 1963). 

In sum, it is key to understand that the increased popularity of the systems 
concept in managerial circles had to do with the supposed inabilities of past 
Taylorist-oriented management theories and approaches for dealing with the 
complexity of large organizations that increasingly employed automatic and 
computerized equipment in their system of production, often demanding very close 
relationships with corporate personnel. In relation to these corporate surroundings 
of what systems adepts articulated as a problem of “unbalanced specialization” 
(Feigenbaum, 1963: 10) emerged the systems concept into management as a new 
technique and method of corporate organization aimed to restore the balance in 
the organization of corporate units of operation, including the human machine 
interactions within office workflows.43 That is to say, the aim of systems theory 
applied to corporate management was to combine the units that had been 
“divisioned” under the Taylorist model in such a way that they shaped into an 
“integrated whole” (Johnson et al, 1964; Chestnut, 1965) where the success of the 
system was the primary objective, “rather than assuring that each part function[ed] 
in optimum fashion of itself” (Chestnut, 1965: 1). In terms of the theory of 
management science this meant that added to Taylor’s “division of effort” concept 
was a new principle that was defined as “improvement [of organizational 
efficiency] through the integration [emphasis added] of effort” (Feigenbaum, 1963: 
9). The systems approach to management strived for an improved unity of 
operation to achieve overall company goals, in the words of systems engineer 
Donald S. Feigenbaum: 

For successful general management today, integration [emphasis added] of the human, 
machine, material and procedural resources of the enterprise is required through a 

                                                             
43 In his article Donald S. Feigenbaum described a general definition of system as defined 

by the ASQC Systems Engineering Committee: “[s]ystem as a group of interacting human 
and/or machine elements. Directed by information, which operate on and/or direct 
material, information, energy and/or humans to achieve a common specific purpose or 
objective” (1963: 11). 
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planned, documented, and communicated framework to permit economy and harmony 
of action in meeting objectives. (1963: 9) 

Comparing such a definition with Dykeman’s (and McCabe and Popham’s) 
conceptualization of word processing mentioned at the beginning of this section, it 
now becomes clear that these word processing experts drew their ideas for the 
management of office paperwork from systems theory and engineering. 

To ensure the efficient and effective operation of word processing, particular 
attention was directed to integrating human operators in the system. As word 
processing consultant Amy Wohl declared in Datamation on the topic of word 
processing, “the successful integration of required technologies […] will depend 
upon the people who manage and operate them” and these people have to be 
“intelligently integrated into office systems” (Wohl in McCusker, 1980: 120). 
Within the traditional science of office management, technology was generally seen 
as weighty factor in the organization of work. This meant that human conditions did 
not appear as factors to be improved through research and engineering, and humans 
were, more or less, compelled to adapt to the given technological formations of work 
(Ropohl, 1999). It is only in the 1950s with the popularization of systems theory and 
engineering, and the principle of improving office organization through integration, 
that systems engineers came to perceive the “human factor” as key variable for the 
efficient operation of human-machine systems (ibid.). 

During the 1950s the study of “human factors” developed into a separate domain 
of research dedicated to the design of technological products, systems and processes 
that coordinated with “the essential principles governing human behavior and 
performance capacity” (Morehouse, 1958). The human factors philosophy was 
completely attuned to the systems approach, and dedicated its research to lifting the 
efficiency of system operations, that is, in the words of Human Factors researcher 
Laurence E. Morehouse, “the optimal utilization of human and machine capabilities 
to achieve the highest degree of effectiveness of the total system” (1958: 1)44. 
Researchers associated with the human factors project approached human operations 
in complex systems as an object of analyses and measurement, in order to define 
these social “factors” as functional attributes of the system, and to determine how to 
best design technology to ensure maximum performance of human operators in 
office practices such as word processing. For example, human factors studies 

                                                             
44 This citation is taken from a short article named “A Human Factors Philosophy” 

(1958) which appeared in the first issue of Human Factors: The Journal of the Human Factors 
and Ergonomics Society. 
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extensively measured the typing performance of human operators to optimize the 
design of the operator-keyboard interface.45 

In a way, human factors research helped to “humanize” word processing 
technologies. However, adapting technology and operations to human behavioral 
conditions was not to serve the convenience of human operators. The concern for 
the “human factor” had nothing to do with benevolence and all the more with 
office management. Hence these design efforts should be seen as caught up with a 
managerial strategy aimed at regimenting office workflows. The ultimate aim was 
to achieve a successful integration of humans with machines, and thereby to make 
sure that human activity in the processing of the word would hinder the efficiency 
of the whole system as little as possible. In other words, technology was adjusted 
toward the human condition with the aim to optimize the integration of human 
activity within the larger organization of the word processing system, in which the 
human was seen as just a cog. 

This 1970s systems approach to the management office paperwork disappeared 
when in the course of the 1980s personal computer word processing turned into a 
ubiquitous practice when the computer masses—including managerial staff—
started to process words, and the word processor became indispensable to everyday 
writing practices. The 1980s marks the decade of word processing’s rise to ubiquity, 
when, increasingly, ordinary people, but also professionals and managers started to 
use personal computers for all sorts of text producing activities. Interestingly, the 
business IT magazine Computer Weekly reported in 1986, based on the findings of a 
survey held in the same year amongst managers on the topic of office automation 
in large multinational organizations, that “[m]anagers and professionals appear[ed] 
to type directly into personal computers the kind of work they previously gave to 
their secretaries” (Riley, 1986: 50). 

But before managers finally converted to word processing in the second-half of 
the 1980s, professional creative writers pushed the cultural formation of word 
processing as a mode of creative writing in the early 1980s. On the surface, it may 
seem that this word processing culture couldn’t be more distanced from the 1970s 

                                                             
45 For example, Human Factors research found that the operator’s “keying performance” 

was negatively affected by both “physiological characteristics” and “operator capabilities” 
(Alden et al, 1972). On the basis of data gathered through the measurement of the 
maximum force for each finger of the hand of a person it was found that the limitation the 
hand’s musculature placed on the ability of the fingers to make optimal keystrokes, a 
susceptibility to fatigue increased when typist moved “progressively from the index finger to 
the little finger” (Haaland, 1962 in Alden et al, 1972: 275). 



Chapter 3 

 74 

systems formation. But when confronted with the many creative writers that 
engaged in intimate intellectual working relationships with computational 
procedures, what appears is a new and advanced level of management through 
integration on the cognitive level. Yet in the home of the professional creative 
writer, I argue, such integration was realized, cultivated and legitimated not by the 
authority of management experts, but by the shared effort of HCI’s user-oriented 
approach to systems design, and a public discourse linking word processing to a 
notion of empowering the minds of individual writers. 

 

3.3. The Culture of Word Processing as a Mode of Creative Writing 

A 1983 advertisement for WordPerfect forged a synergetic connection between the 
user’s creative faculties and a new technical means of writing, advocating how the 
“word processor should be an extension of your mind” allowing you “to put your 
thoughts down quickly, almost effortlessly” (Fig. 4). In the mystique of a 
computational landscape, the advertisement pictured a representation of the human 
mind in the form of a holographic image, floating above a keyboard and the endless 
flow of a printed document. Flashes of lightning indicated a direct electronic 
connection between the neuron network of the individual’s brain and the computer 
that now combined with one another to shape into a fluid writing machine. 
Although the aim of this alluring image was to promote WordPerfect, it perfectly 
pictured the essence of a new cultural writing phenomenon that emerged in the early 
1980s when a large group of creative writers (e.g. humanists, journalists, and 
novelists) engaged in intellectual use-relationships with word processing software 
because it supposedly fostered a process of thinking creatively and independently. 

The demand for word processing software for personal computers was 
enormous in the early 1980s with over 200 word processing packages introduced 
for microcomputers between 1982 and 1983 (Bergin, 2006b: 50).46 The first word 
processing packages such as Electric Pencil and Easy Writer had been developed “out 
of personal necessity” by hobby programmers in the late 1970s (48). The sales of  

                                                             
46 The success of the word processor cannot be thought of as separate from the rise to 

dominance of home and personal computers in the late 1970s and early 1980s, and the 
growth of a new industry dedicated to the development of software applications. The 
revenue in the sale of software applications increased from $81 million in 1981 to $495 
million in 1983 with more than 70 percent of the market share taken up by the sale of so-
called productivity applications including spreadsheets, databases and word processors 
(Bergin, 2006a). 
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Fig. 4 – Advertisement for Word Perfect (Creative Computing, 1983). 



Chapter 3 

 76 

these hobby word processors would soon be eclipsed by the sales of Wordstar 47, 
which would dominate the market for word processors in the early 1980s, to be 
eventually dethroned by WordPerfect later that decade.48 In contrast to what you 
might expect, professional creative writers who deployed the word processor as a 
tool for writing at home constituted the largest group of customers for word 
processing software in the early 1980s. Corporate users, on the other hand, favored 
dedicated word processing technologies over personal computers at least until the 
mid-1980s (Haigh, 2006). 

Creative writers expressed their amazement at this new mode of writing that 
enmeshed with human thinking, even despite the fact that the word processor itself 
did not come out of nowhere. Word processors were direct adaptations of the text 
editors that programmers employed for the description of code in the creation of 
software (ibid.).49 These text editors, however, lacked any functionality for 
formatting text, which is why the earliest word processors copied the formatting 
features of the software that had been created for the dedicated word processing 
machines (e.g. Wang word processors) that since the mid-1970s had been put to 
use in American offices (ibid.). Importantly, while it were not these early word 
processors per se that introduced something new, the particular culture of word 

                                                             
47 MicroPro, the company founded by entrepreneur Seymour Rubinstein, introduced 

WordStar in mid-1979 for a price of $450. Although in 1979 WordStar was programmed 
for CP/M based systems, it was rewritten in 1981 for IBM’s machine, and “Micropro’s 
fortune soared with that of the IBM PC” (Campbell-Kelly, 2003: 218). After its 
introduction, it quickly gained two-thirds market share, and between 1979 and 1984 over a 
million copies were sold, which made MicroPro a multi-million dollar company with 
revenue of $72 million in 1984 alone (Bergin, 2006a: 40). 

48 There are many reasons to point out why WordPerfect dethroned WordStar as the 
market leader in word processing software. One of the reasons, as historian Thomas Bergin 
points out, is the failed introduction of Wordstar 2000 in 1984. The latter suffered from 
many bad reviews, while in the same year Satellite Software International released 
WordPerfect 4.0, which, in the eyes of many consumers, provided the better alternative 
(Bergin, 2006a). 

49 As Thomas Haigh explains the historical relationship between word processors and 
text editors: “[t]he core functions of a text editor are identical to those of a word processor: 
text must be entered, manipulated, saved, and processed. Text editors are not simply 
precursors to word processors but an earlier and continuing application of the same 
technologies for a different purpose […]. The main difference between the two in terms of 
core functionality is that word processors usually add greater control over the formatting of 
printed output because their output is intended for humans rather than computers. But the 
key distinction is more cultural than technical: text editors are used by programmers to 
write programs and edit system files; word processors are used by everyone else to do 
everything else” (Haigh, 2006: 14). 
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processing that took shape in the early 1980s did by connecting these new writing 
tools to the purpose of creative writing. The message communicated by the 
Wordperfect advertisement, for that matter, can only be understood in relation to 
this purpose. It aimed to convince a potential group of creative writers (not office 
personnel) to start word processing by promoting the idea that the word processor 
removed all technical impediments to thinking, enabling writers to focus all of 
their brainpower on the creative act. 

For contemporary users of word processors the advertisement probably comes 
across as both rather meaningless and excessively dramatic. Obviously, the 
dramatic imagery appears very unusual given the fact that the word processor is the 
most used and ordinary example of application software today. At the same time 
we have difficulty understanding the message it attempts to communicate because 
the link between creativity and computer technology is well and truly a 
phenomenon of our contemporary computerized world. However, this was 
certainly not the case in the early 1980s, when creativity and computer technology 
remained incompatible terms for many. When the first word processors were 
developed in the late 1970s and early 1980s the majority of people still perceived 
computers as bureaucratic and impersonal information processing machines 
(Turner, 2006). The idea that computer-aided means of writing could reinvigorate 
the power of the mind to think and create independently was completely at odds 
with this perception, and still many writers thought that the use of a word 
processor involved a loss of individual creativity and freedom in writing rather than 
an improvement (Catano, 1985). 

Nonetheless, word processing proved to be particularly popular with a certain 
group of individuals unimpeded by the public’s perception of computing, for whom 
creative writing was part of their profession, including academics, journalists, and 
novelists. These professional writers could now both edit and format text with a 
professionally typeset quality. They expressed the use of the word processor in 
comparison to the operation of the typewriter. Compared to the latter, many 
writers experienced how writing on a computer tended to be far more processual 
and flexible in nature, and much closer to the creativity of their minds (Lyman, 
1984). While working at the interface of the computer screen, the technology 
seemed to be transparent. Professional writers claimed that due to this 
transparency writing had become a fluid intellectual rather than a laborious 
physical task, whilst they experienced a deep-seated convergence of their creative 
activity with computational procedures. Importantly, I argue, it was exactly this 
kind of transparency that had been key in the design effort of a new field of 
software design termed Human-Computer interaction (HCI). HCI designed for 
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ease of use, or usability, making the computer “disappear” in the act of use, to 
ensure users could direct all of their brainpower to the intellectual task at hand. 
This focus on the design of ease, however, was intimately caught up with a concept 
of improving efficiency in office related tasks, such as text production. 

 

3.3.1. The Integration of Thinking and Information Processing in 
Creative Writing 

Openly reflecting on word processing in newspaper reports, magazine and journal 
articles, and book publications, many creative writers helped to promote and 
disseminate the idea that computer-mediated writing fostered a process of thinking 
creatively and independently. Words appeared to flow more fluidly between mind 
and computer screen than between mind and paper. Writers attributed this 
enhancement of thought to the way in which the creative processes of mind and 
the processing of the mind’s creativity into an edited, formatted and printed text 
document operated as closely intertwined activities merging human and 
computational agencies within a unified writing act. I argue that compared to the 
previous systems culture in which the creative process was only an input for 
processing, and thinking was carefully circumvented, the experienced integration of 
human thought processes with typing, editing, and formatting procedures indicates 
a striking transformation in the use-relationship connecting computing with 
human activity—a dramatic shift from a mechanical and instrumental connection 
towards a more deep-seated linkage to human cognitive processes. 

In exchange for the typewriter, and maybe even the old notebook and pen, 
creative writers that started with the processing of words had to install a new set of 
quite intimidating writing devices on their desks, including a computer, a CRT 
screen, a keyboard, a floppy drive, a diskette with a word processor, and a printer. 
The word processor that was most used by individuals in the early 1980s was 
WordStar, to be dethroned by WordPerfect in the mid-1980s (Bergin, 2006a; 
2006b). The act of writing with a computer and word processor was experienced as 
relatively effortless compared to the use of a typewriter. Regular typewriters only 
facilitated typing, not the editing and formatting of the text that appeared on the 
typing paper. Writing, editing and formatting text on paper was a physical activity 
that required the writer as typist to act alike an operator, continuously thinking on 
the typewriter’s mechanisms during the writing process. For instance, every time a 
line reached the end of the paper the writer had to press the carriage return to 
move the carriage of the typewriter back to its fixed position. Additionally, 
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arranging text and formatting the document was a cumbersome activity, performed 
separate from the creative writing process. 

For human (type)writers to make corrections, shift blocks of text and typeset 
the text for the final print they had to use correction tape, scissors, erasers, paper 
clips and scotch tape to arrange the type. In the eyes of The New York Times 
journalist Russell Baker this process was generally experienced “as so 
cumbersomely difficult and hard to work that people were constantly forever easing 
off on them” (1985). For Baker, the prospect of having to deal with a literal cut 
and paste activity after writing affected the creative process. First thinking 
thoroughly about a sentence before committing it to paper was a common practice, 
and hence, the writer had to face the danger of “being trapped into the time-
wasting thinking process” (ibid). Interestingly, Baker compared cumbersome 
typewriting to “the ease of processing words” with a word processor that was: 

now clicking away so quietly and causing me so little effort that I don’t think I’ll ever 
want to stop this sentence because—well, why should you want to stop a sentence when 
you’re really well launched into the thing—the sentence, I mean—and it’s so easy just to 
keep her rolling right along and never stop since, anyhow, once you do stop, you are 
going to have to start another sentence, right?—which means coming up with another 
idea. (Baker, 1985) 

Different from typewriting, editing and formatting text with WordStar no longer 
had to be done by hand, but could be done by command, while, importantly, these 
typed commands directly took effect on the screen. WordStar was one of the first 
so-called What You See is What You Get (WYSIWYG) word processors in which the 
text displayed on the screen looked the same as the text on the printed document 
(Bergin, 2006a). In most of the early word processors specific characters for 
formatting were integrated with the text on screen. Text on the screen appeared 
unformatted, and formatting only took effect when the document was printed. A 
WYSIWYG word processor such as WordStar enabled formatting to take place, as 
Heim described, “where we [writers] spend our lives, at the interface with the 
machine” (1987: 8). For many writers, the fusion of thinking, editing and 
formatting text at the level of machine’s interface—the screen—introduced a new 
sense of ease and effortlessness in writing that appeared as the effect of a more 
intimate linkage between the creative and the instrumental aspects of writing. On-
screen writing supposedly rendered the processing of words more integral to the 
cognitive process, which in the eyes of many writers brought the act of writing 
much closer to the process of thinking. Words appeared immediately on the screen, 
and could subsequently be moved, edited and formatted instantly. 
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American word processing consultants Mitchell Waite and Julie Arca 
emphasized how on the screen text acquired “a new malleability” and “with very 
little effort” text could now be “mold[ed] like wet clay” (1982: 6). Additionally, as 
creative writer William Zinsser recounted his on-screen writing experience in his 
book titled Writing with a Word Processor (1983): 

I could hardly believe how quickly and easily and silently I typed as my writing gathered 
momentum. The physical labor of pounding on a typewriter was gone; the weight of a 
lifetime was lifted from my fingers and shoulders. My words leaped instantly onto the 
screen—and instantly off again when I changed or erased them. (47) 

A study on the use of word processors on personal computers by “humanists” 
reported how such a “phenomenology of the screen” encouraged a new mode of 
writing that involved a far more “intimate relation to the machine” than had ever 
been the case with the use of any other device for writing (Lyman, 1984: 79). Of 
particular interest is that the study reported that humanities scholars engaged in 
word processing experienced a much closer relation to their creative impulses than 
in traditional typewriting: 

Many typists perceived their typewritten style to be rigid and formal in tone, and 
believed that their “voice” on the computer was closer to the spontaneity of their speech. 
[…] the processual nature of writing on a computer enabled them to recover a more 
spontaneous and dialogical style like their style of speaking. (Lyman, 1984: 78) 

To many writers, the advanced manipulability of text in word processing on 
personal computers supported a sort of ease-of-writing that they experienced as 
much closer to thinking. In many ways they shaped and cultivated the idea that 
word processing encouraged an effortless process of thinking creatively and 
independently, enabling writers to focus all of their brainpowers to the creative act. 
For instance, Waite and Arca described how with “no effort involved in 
rearranging them [words] later”, the use of the word processor facilitated “a fluid 
nature of the work” (1982: 7). No longer preoccupied with “how the typing looks” 
or “hampered by the fear of putting an idea in the wrong place”, it was experienced 
that “creativity” now tended “to flow more freely” and “ideas” could “emanate freely” 
(ibid.). Making use of a word processor: “[y]ou do the creating and” have “the 
machine manage the words” (ibid.). Such claims of an enhanced control over 
creativity in writing gathered the attention of the advertorial regimes as well. For 
example, a 1984 advertisement for The FinalWord word processor stated, “[w]ith 
an arsenal of word processing commands so powerful, you’re free at last to 
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Fig. 5 – Advertisement for The FinalWord word processor (Byte, 1984). 
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concentrate solely on having great ideas. […] You never format. You only think” 
(Fig. 5). 

This idea of an enhanced control over writing on the creative level could only 
take shape because the user of a word processor now employed a set of 
computational procedures as integral processes within the act of writing. One of 
the procedures that creative writers embraced, and which became as indispensable 
to the creative act as the brain of the writer itself, was so-called word wrap. Word 
wrap was the word processor’s automatic equivalent of the typewriter’s carriage 
return. It was the feature by which the computer calculated how many words 
would fit within the specified margins to automatically move words down to the 
next line when the right margin was reached, with, importantly, no intervention 
required by the user. In almost any discussion or review of word processing the 
word wrap function was introduced as the “most amazing aspect” of the word 
processor (Lindsay, 1980: 30). Creative writers experienced how this automatic 
procedure liberated them from the interruption of their creative wordflow caused 
by the operation of typewriter’s carriage return. As William Zinsser vividly 
described the moment of “liberation” introduced by this relatively simple 
procedure: 

My inner ear no longer had to break my writing rhythm to swing the carriage back by 
hand. In theory I could type one line into eternity and it would arrange itself into an 
endless series of lines and paragraphs and pages. Nirvana! Technology was my buddy 
after all. (1983: 48)50 

Through word wrap, many writers experienced a new fluidity in writing that 
enhanced their control over the creative and cognitive aspect of the practice. In the 
words of philosopher Phil Mullins, the use of a word processor shaped the act of 
writing as “primarily a mental rather than a tedious physical task” (Mullins, 1988: 
422). 

From the perspective of the writer, it was at the level of the computer screen 
that the human intellectual and creative effort—the transformation of thought into 
text—and the productive effort—the processing of text by typing, editing, 
formatting and printing—shaped into a fluid writing process connecting the 

                                                             
50 Peter A. McWilliams, the author of The Word Processing Book, expressed his 

amazement at the word wrap feature in the following terms: “[n]o more listening for the 
little bell. No more looking up to see how much room is left on a line. No more wondering 
if the next word will fit before the carriage stops dead. No more margin releases. Just type, 
type, type” (1984: 46). 
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creative powers of the brain directly with the writing task, unhampered by 
technological obtrusions. As Michael Heim wrote on his experience of fluidity in 
word processing: 

As I write, I can put things directly in writing. My stream of consciousness can be 
paralleled by the running flow of the electric element. Words dance on the screen. 
Sentences slight smoothly into place, make way for one another, while paragraphs 
ripple down the screen. Words become highlighted, vanish at the push of a button, 
then reappear instantly at will. (1987: 152) 

Or, to return to novelist William Zinsser: 

The screen became a dancing sea of revisions and repairs. Long sentences suddenly 
vanished, but left no hole—the remaining sentences closed the gap and rearranged 
themselves as if nothing had been removed. Everything was instantly made tidy. (1983: 
17) 

Importantly, this computer-mediated mode of writing that intermixed the creative 
act with practices of editing and formatting, could only be experienced and 
interpreted as a fluid process on the condition that writers mastered the command 
language of the word processor as they mastered the English language. Whereas 
word wrap functioned automatically in response to the act of typing, the majority 
of Wordstar’s procedures for editing and formatting functioned by means of a 
command given by the user. WordStar employed an intricate CTRL-key language 
of well over a hundred different commands by which any of the software’s 
functions could be executed. ^G, delete the character at the cursor; ^PB, turn 
boldface on; ^PV turn subscript on; ^OL, set left margin; ^OI, set tab; ^OC, 
center text; and so on. 51 For writers that were professionals at their jobs, but 
novices when it comes to computers, mastering such a command language often 
involved, as philosopher of word processing Michael Heim expressed, “a frenzy of 
frustration lasting anywhere from several weeks to several months” (1987: 151). 

Different from the operators, the new users were not trained as “typing 
technicians”, and were not expected to develop advanced levels of expertise on the 
mechanisms underlying computational procedures in order to effectively employ 
the word processor. But they did need to inculcate the commands, and know how 
to apply them effectively. To ease the frustration, the user could draw on one of the 

                                                             
51 Fast reference guides provided a complete explanation of any WordStar command, 

option or syntax, such as the Fast Reference Guide to WordStar (Baker, 1984). 
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many textbooks (Waite and Arca, 1982; Naiman, 1982; Arca, 1983; White, 1983; 
Alfieri, 1984; Cassel, 1984; Curtis, 1984; McWilliams, 1984) or one of the many 
reviews of, and reports on, word processing that appeared in computer magazines. 
All of these sources introduced word processing to ordinary people, and helped 
them to develop the kind of habituated knowledge of the word processor’s 
functionalities necessary to effectively use this writing tool as an extension of the 
mind. 

Writers not only learned the command language, but also learned about the 
procedures they instigated, and to think of these procedures as integral processes to 
the activity of writing with a word processor. They learned to navigate the 
representation of the document on the screen by taking control of the cursor, 
scrolling and word wrap. They learned to be familiar with fundamental editing 
procedures, deleting and inserting text, moving blocks of text, and doing global 
searches and substitutions. And they learned to be acquainted with procedures for 
“onscreen formatting”, setting margins and tabs, centering lines, justifying the right 
margin, and hyphenation, to name a few. The eventual mastery of the command 
language supported ordinary users to employ the word processor’s procedures for 
editing, formatting and printing as routine operations indispensable to the act of 
creative writing. Importantly, I argue, the habituation of these procedures fostered 
the ability of the writer to think independently and creatively, while at the same 
time it supported the integration of human mind with a software tool. 

 

3.3.2. Usability, or, Linking Ease in Computer-Mediated Writing  
to Productivity 

The integration of human thinking with computational procedures on the level of 
the computer interface, which idea creative writers helped cultivate by massively 
expressing it as an enhancement of the creative process, was underpinned both 
technically and conceptually by the research efforts of the field of applied software 
design that developed under the name of Human-Computer Interaction (HCI) in 
the early 1980s. Importantly, HCI extended the Human Factors project that had 
developed in the 1950s and 1960s into the field of software design, but it did so 
through a fundamental reorientation, shifting the locus in design from system to 
user (Norman, 1983; Draper and Norman, ed. 1986). 

The rationale undergirding the HCI project can be reduced to a single design 
principle, namely usability. Essentially, the usability principle stitched together a 
concept of simplicity in use with a concept of efficiency in the accomplishment of 
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intellectual tasks (e.g. writing) with a computer. In the practice of software design, 
the usability principle guided HCI researchers in the development of techniques 
for the design of software interfaces (e.g. direct manipulation in word processors) 
that anticipated the psychology of its users. The aim of usability in interface design 
was to enable individual users to direct all cognitive powers to the accomplishment 
of intellectual tasks, rather than “wasting” these abilities by thinking on the 
mechanisms of the machine itself, as operators did. Importantly, whilst techniques 
employed in word processors such as “direct manipulation” (Shneiderman, 1983) 
formed a fundamental support for creative writers to concentrate their cognitive 
powers on the creative process, it also formed a key condition for a new kind of 
integration of the human with computer technology on the cognitive level. Just as 
in the 1970s word processing culture, integration revolved around the 
improvement of productivity. Yet in the 1980s the locus of productivity was not 
the system, but the mind of the individual user. 

Before I will specify the principles and techniques of integration advanced by 
the field of HCI, it is interesting to briefly return to how the integration of mind 
and word processor emerged as a dominant trope in the culture of using 
microcomputers in the 1980s. Interestingly, this recurrent theme reflected and 
promoted a key working assumption of HCI research, namely the idea that text 
editors were tools whose capabilities to process words had no other function than 
to amplify the human’s natural cognitive capacities for manipulating information. 
Obviously, this cultural trope had no direct effect on the level of design, but it did 
help in convincing potential users of the word processor that human intellectual 
creativity and computational efficiency were not necessarily contradictory, but 
could also support each other. In that sense, I argue, this cultural discourse 
certainly helped legitimize the aims of HCI’s design approach for the broader 
public of average users that aspired to become successful “word processors” in the 
early 1980s. For example, the cover of the June 1983 edition of Creative Computing 
presented a rather peculiar image of a personal computer, with the monitor 
resembling the form of the human head (Fig. 6). Directly fed into the “brain” of 
this human-computer amalgamation are the ingredients for processing the word: 
letters, pencils, a typewriter, paper, and so on. Reading this image, word processing 
is presented as a mutually constitutive practice of two processing entities; it is not 
just the computer that processes the ingredients it is fed, the human mind 
processes no less than its algorithmic extension. 

As touched upon in the previous section as well, the success of word processing 
in the realm of creative writing also spurred philosophical reflection on the practice, 
instigating deep seated contemplations on the nature of he word processor’s linkage 



Chapter 3 

 86 

 
Fig. 6 – Cover Creative Computing (June, 1983). 
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with the human mind (Mullins, 1988 [1986]; Heim, 1987). To American 
philosopher Michael Heim, for instance, reflecting on this new technical writing 
practice at the height of its popularization in the 1980s, word processing had a 
profound impact on “the process of human thought” (1987). Similarly, American 
philosopher Phil Mullins argued that word processors extended the natural ability 
of the mind to “manipulate natural language symbols” and thereby opened up “a 
new domain for human embodiment” that incorporated an advanced potential for 
new types of skillful action in writing to originate (1988 [1986]: 415). 

However, it was the technical affordance of a word processor such as Wordstar 
that enabled philosophers such as Heim and Mullins to manipulate words through 
editing and formatting whilst directly experiencing the effect of such manipulations 
at the level of the screen’s interface. Therefore, solely attending to these public 
discourses linking minds to computer-mediated writing aids means ignoring how 
they reflected the design effort of human-computer interaction research that since 
the late 1970s had consciously aimed to connect human brains to computer 
technologies, and technologies to intellectual tasks. The roots of these user-
centered design principles can be traced to the first attempts of engineering the 
human-computer relationship for the purpose of accomplishing intellectual tasks as 
it had developed in Joseph Licklider’s project of “Man-Computer Symbiosis” 
(1960) and Douglas Engelbart’s work on “augmenting human intellect” (Engelbart 
and English, 1968). Computer scientists such as Licklider and Engelbart were true 
pioneers, and their attempts to couple the human with the computer at the 
intellectual level were truly innovative, but not applicable on any large scale in the 
1960s when computers were expensive, very large and non-personal, and were 
exclusively employed within organizational closed worlds. Nonetheless, their 
design efforts certainly did instigate new ways of thinking about the relationship 
between computing and human subjectivity, and helped to raise awareness about 
the importance of human psychology in the design and development of interfaces 
that could effectively connect the human mental effort to intellectual work tasks 
(Bardini, 2000). 

In the late 1970s, when a growing number of people who were professionals in 
their own jobs, but novices when it comes to computers, started to use personal 
computers to accomplish various types of intellectual tasks—including the 
production of text documents—a psychological interest in the design of software 
evolved with publications such as Software Psychology (Shneidermann, 1980) and 
The Psychology of Human-Computer Interaction (Card, Moran, Newell, 1983). These 
two publications formed the scientific foundation for the emergence of what Card, 
Moran and Newell in their book indicated as “an applied psychology concerned 
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with the human users of interactive computer systems” (1983: vii). Especially in the 
first years of research in the field of Human-Computer Interaction, and the years 
that overlapped with the cultural phenomenon of word processing, theories and 
practices in cognitive psychology proved to be particularly influential within the 
design efforts of the field (Grudin, 1990; 2005) and so did studies of text-editing 
and word processing (Caroll, 1997). As human-computer interaction researcher 
John M. Carroll has pointed out, “[i]n the 1980s there were so many studies of 
user issues in text editing that it was called the ‘white rat’ of HCI” (1997: 87). 

Research in the field of HCI exploded in the 1980s, and this relatively small 
section can impossibly do justice to the complex history of the field. I will pay 
particular attention to how HCI research in text editing marked its approach 
distinct from human factors studies with a focus on users instead of systems, and by 
drawing on concepts and models developed within cognitive psychology (Adler 
and Winograd, 1992; Cooper and Bowers, 1995). Here it is essential to emphasize 
that HCI researchers applied cognitive theories pragmatically for user-centered 
design purposes, and had no interest in the development of “intelligently” behaving 
systems, nor did they express any intention to imitate and/or replace people. On 
the contrary, HCI researchers assumed that people and computers were quite 
different yet acknowledged that whenever individuals used computers for 
intellectual purposes, a certain level of integration between mind and machine was 
a necessity for effective human intellectual performance. Thus these researchers 
fitted these cognitive theories within a framework of user-centered design. 

As argued in relation to the 1970s word processing culture, human factors 
research treated human relations from a mechanical point of view, and focused on 
removing physiological impediments in order to secure that operators functioned as 
integral components of large systems. Contrasting, HCI treated human relations as 
the locus of a design effort that did not aim at the integration of the user into a 
larger system, but at improving this user’s performance in the execution of 
intellectual tasks with the computer. Even though HCI’s concern for the human 
side of computer systems design can be traced back to the Human Factors project, 
early research associated with the field of HCI actively opposed and criticized the 
human factors design rationale (Card, Moran, Newell, 1983). This early HCI 
research argued that human factors studies formed absolutely no suitable basis for 
connecting humans through software interfaces with the kinds of intellectual tasks 
that HCI scholars considered to be far more sophisticated than the relatively 
simple operator functions that human factors research had focused on since at least 
the 1950s. 
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For that reason, early HCI scholars claimed that psychological theories and 
methodologies should be fundamental in the design of software interfaces 
connecting users with intellectual tasks in the office domain. Card, Moran and 
Newell were the first scholars to apply these theories and methodologies for the 
purpose of designing interfaces for office systems (1983). They explicitly 
distinguished the activity of operation—the main object of human factors studies—
from use, which they put forward as the central object in HCI research. 
Additionally, they actively downplayed the human factors effort by emphasizing 
how the term operator arose out of a context of research that studied “styles of 
interaction” between people and machines that were “extremely lean” (Card et al, 
1983: 7). The activities of users, on the other hand, were portrayed as belonging to 
more sophisticated modes of interaction with the computer directed at “the 
accomplishment of some task” through a “communication with machines rather 
than operation of machines” (ibid). 

In connection to word processing it is essential to take notice of the fact that 
Card, Moran and Newell had devoted a specific section of their book to the study 
and design of a software interface between the user and the task of editing text. 
The study of text editing took up such a prominent place because their book was 
the direct product of a research project that had been founded in 1974 as one of the 
pillars of Xerox PARC’s early research into the development of personal computer 
systems for the office. Card, Moran and Newell employed theories and methods 
from cognitive psychology for the description and development of a “user model” 
of cognitive behavior in text editing that had a great impact on further HCI 
research concerned with the design of user interfaces for text-editing software. 
There is no need to go into detail about the specificities of the model. What is 
important to understand, though, is that this and other models that described the 
nature of text editing at the level of human cognitive processes formed the 
conceptual basis for the development of all kinds of techniques in interface design 
that moved in on those human cognitive processes, and aimed to improve the 
efficiency of human performance in the execution of typical knowledge tasks in use 
of computers.52 

                                                             
52 Summarizing their focus on the relationship between computing and the 

accomplishment of intellectual tasks, Card and Moran included some interesting examples: 
“[t]he challenge is to create systems that, through intimate cognitive interaction with users, 
aid them in structuring and manipulating their ideas. With such systems to help them, 
people will then be able to cope with more and more complex intellectual tasks of all 
sorts—authoring books and multi-media presentations, designing products and programs, 
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Although their work on user modeling has been very influential in the field, 
Card, Moran and Newell still focused on expert text editors, and, for that reason, 
did not play a very explicit role in shaping and cultivating the usability principle 
that up until the present day has guided the majority of HCI research in this effort 
to design “friendly” user interfaces. The principle of usability entered the world of 
computing in the late 1970s (Bennett, 1979) and turned into a guiding principle 
for HCI research in the 1980s (Cooper, 1991). There was no univocal definition of 
the term in the 1980s, but in general it can be stated that it indicated both a 
performance criterion and a means of evaluating the fitness for use of the user 
interface. Here it is key to note that usability replaced system performance as the 
most common means of evaluating a computer system in terms of its quality, 
because the latter criterion did not take into account the usefulness of a machine 
for a kind of user that was nor its designer nor an expert in computing (Carroll and 
Rosson, 1984). 

In relation to word processors, the function that enabled users to manipulate 
text—edit and format—whilst taking direct effect on the computer screen, forms 
an apt example of a usability technique that Ben Shneiderman described as “direct 
manipulation” (1983). Direct manipulation now forms a part of practically all 
software interfaces, but in the early 1980s it presented something radically new. 
The rationale behind the technique was straightforward, immediately display the 
result of an activity by the user on the screen, and in effect, Shneiderman argued, 
“[t]he computer becomes transparent, and users can concentrate on their tasks” 
(57). Importantly, the ability to apply human intellect directly to the task at hand 
was not the only benefit that he associated with direct manipulation. Equally 
important for Shneiderman was that, he claimed, it filled its users with “positive 
feelings” regarding “mastery over the system” […] “competence in the performance 
of their task” […] and “enjoyment in using the system” (ibid.). 

It is this kind of user empowerment rhetoric that has characterized the majority 
of research in the field of HCI, and which has sometimes been expressed with 
almost religious undertones of “empowering individuals” (Shneiderman, 1990). We 
also see it mirrored in the popular phrases by which the general computing public 
got acquainted with the usability principle in the 1980s, such as “ease of use” and 
“user-friendly”. These phrases highlight the humanistic objective of HCI as the 
field concerned with the design of interfaces that adapt to the propensities and 

                                                                                                                                                           
composing music, analyzing experiments, the arguing points of law and policy, reasoning 
about scientific and social issues, and on and on” (Card and Moran, 1986: 194). 
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needs of its human users. But what these phrases do not show, I argue, is that the 
usability principle also entails a key efficiency concept. In his discourse analysis of 
the field of HCI Geoff Cooper has for instance pointed out that “efficiency has 
been the relevant parameter” to evaluate systems by means of the usability principle 
ever since the pioneering work of Card and colleagues on office systems (1991: 46). 
The idea behind usability techniques is straightforward, increasing simplicity in the 
means of interaction by integrating the human with the machine on the cognitive 
level yields greater productivity; usability connected ease with efficiency. Whether 
it is a writer authoring his latest book, or an office worker writing a report, when 
the technology is out of the way, and you experience pleasure and mastery in the 
process, than you can focus on the accomplishment of your job, optimize the 
utilization of brain powers, and complete the writing task independently, and 
efficiently. 

 

3.4.Conclusion 

This chapter has illustrated how changes in the relations that formed these two 
very different cultures of word processing, as they occurred between the 1970s and 
early 1980s, indicate a culturally and historically specific process involving multiple 
facets of transformation. The shift from automatic typewriters and dictation 
machines to personal computers and word processing software certainly constitutes 
one of the major facets of change. But as argued, this change in the technological 
dimension of these cultures was accompanied by key changes in the organization of 
the use-relationship between computing and human activity. These changes, in 
turn, were intertwined with transformations in the principles and ideas associated 
with this relationship, and with transformations in the kinds of mediators that 
informed, shaped, defined, cultivated and legitimated these ideas. 

When it comes to the use-relationship between technical activity and human 
practices than what strikes immediately, and therefore merits particular attention, 
is how personal computer word processing introduced a far more compact and 
individualized unit of text production than its 1970s counterpart. The systems 
version of word processing was spread-out through the corporate office and formed 
a functionally and spatially dispersed network connecting managers with dictation 
units and operators with automatic typewriters. The most characteristic feature of 
this network was a strict division between the creative process that only served as 
input for the system, and the mechanical processing of this creativity—typing, 
editing, and formatting—in use of the automatic typewriter. By means of this 
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division, the operator functioned as an instrumental means to the end of a larger 
system. Whilst this skilled office worker exerted full control over the typing, 
editing and formatting of text by adapting to the logic of the machine, this figures’ 
creative faculties were strategically cut from the systems loop, as thinking 
independently and creatively was the exclusive domain of the manager. Importantly, 
even though in the 1970s culture computing had individualized with individual 
managers now performing as the end-users of word processing systems, these 
movements of individualization were always ever integrated with the objectives of 
the organization. 

In the 1980s, the division between creativity and processing completely 
intertwined in the use of word processing software on personal computers by 
creative writers. Processes of ideation, editing, and formatting words enmeshed, 
whilst the user experienced enhanced control over the writing task at the level of 
the computer’s interface. Rather than circumvented, the intellectual process in 
writing now appeared as fully integrated with computing—a condition that 
creative writers celebrated en masse by promoting the idea that word processing 
enhanced the writer’s ability to think independently and creatively in a way that no 
other technology had ever done before. The creative writer, who was no operator 
but a user who reaped the benefits of his own labor, certainly did not emerge as a 
machine-oriented technician, but rather as a task-oriented worker that experienced 
how the most fundamental resource of his writing job—his brain power—was 
significantly facilitated. Compared to the operator’s mechanical relationship with 
the typewriter, and his full dependency on the system as a whole, this user’s 
relationship with the personal computer was more of an intellectual kind, and fully 
directed at the pursuits and personal objectives of the writing individual. In 
contrast to the operator, the user’s control over the machine linked to new levels of 
creativity and autonomy in work—that is, the 1980s user of the personal computer 
emerged as an empowered and self-contained unit of text production that satisfied 
his or her own text producing needs, presenting a far more compact, individualized 
and autonomous version of the sizable socio-technical systems that thrived in the 
1970s. 

But does the emergence of this new user in word processing prelude the end of 
organization, and the absolute empowerment of the individual in computing? Or, 
phrased differently, did “system” come to a full stop when 1980s word processing 
on personal computers gradually carved out a space in everyday life? Actually, it 
reappeared on a different level. Different methods and visions associated with a 
managerial process of integrating humans with advanced technologies for text 
production, I argue, emerged as integral aspects of our quotidian writing practices 
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when in the early 1980s word processors became indispensable tools for writing. 
Word processing on personal computers formed a sort of post-system, signifying a 
new level of system, a more subtle cultural shift, a mutation into a new 
organizational structure, more individualized, but not less pervasive. Early 1980s 
word processing on personal computers represented a new level in the integration 
of a technology of text production with the human (f)actor. Here it is key to 
account for the fact that changes in the use-relationship between computing and 
human activity as indicated by the shift from operator to user were accompanied by 
fundamental transformations in the principles and ideas associated with this 
relationship, and the actors that shaped, defined, cultivated and legitimated these 
ideas. 

Here one of the crucial transformations is the shift from a systems and 
associated human factors philosophy to a user-centered rationale in software design. 
As argued in the first section of this chapter, the integration of human and machine 
efforts emerged as a new approach to corporate efficiency in the 1950s field of 
management science, whose guiding principle in the organization of office work 
was that of system. In its effort to integrate humans into office systems, 
management science was supported by the field of Human Factors that for the first 
time in the history of office management attended to the “social” dimension of 
office work with the aim to ensure that human operations were effectively 
integrated with machine operations. 

When in the 1980s the field of HCI claimed responsibility for the organization 
of the use-relationship, and advocated that it was empowering users instead of 
systems through the design of easy to use software interfaces, it seemed as though 
the era of a systems philosophy in management and design was brought to an end. 
But what is important to understand is that the very same objective of integration 
that formed the hallmark of the managerial episode in systems science, also formed 
the key motive in HCI’s design effort. However, integration was now sought after 
at the level of human cognition with the aim to connect human brains to computer 
technologies, and technologies to intellectual tasks. The usability principle, for that 
matter, connected with a corporate objective for improving the efficiency of 
operations. Not in the sense of a kind of management technique that regimented 
human activity, but as one that was integrally part of the very ability to think 
independently and creatively within an intellectual use-relationship with the 
machine—that is, ease in use fostered a kind of self-management in intellectual 
work. Thus the usability principle supported independency and cognitive 
enhancement in the performance of intellectual tasks, but the rationale 



Chapter 3 

 94 

undergirding this enhancement through integration at the cognitive level emerged 
from the objective to improve efficiency in intellectual work with computers. 

What these two strings in the history of word processing bring into view is the 
concomitant development of corporate automation with cognitive automation. It is 
a connected rationalization of corporate office processes with a rationalization of 
cognitive processes, making the latter more efficient in writing by integrating them 
with personal machines. In other words, private mental processes now entered the 
logic of corporate automation, and were organized in a system of text production 
that followed a similar rationale of a corporate systems thinking that aimed to lift 
productivity through the integration of human and machine efforts. Importantly, 
after this rationale had entered the domestic space of the home when creative 
writers preferred to connect their minds to word processors rather than connect 
their hands to typewriters, this rationale entwined with the writing routines of our 
everyday lives, when the computing masses resorted to the use of word processors 
for accomplishing all of their day-to-day writing activities from the mid-1980s 
onwards. 



	

Chapter 4 

The Transformation of Problem Solving, or,  

The Integration of Office Work and Productivity Software 

 

4.1. Introduction 

Office work is a fundamental part of the way we live now. We carry our office 
environment with us in our laptops, tablets or smartphones, and can set up a place 
for work and be productive anywhere and anytime. For the typical user, 
productivity is now as close as the computer. This chapter interrogates the 
archaeology of this productive use-relationship with our computing devices by 
examining the period between the late 1970s and late 1980s when a cultural 
formation linking literacy in computing to far-reaching and ambitious educational 
concerns gave way to one that connected such literacy to the ability to use “office 
suites” and a way of productive computing in the home separated from corporate 
organizations. When office suites brought word processing, spreadsheet, database, 
and communication programs to the home-office desktop of the white-collar 
worker in the late 1980s, computer magazines connected the use of this all-
encompassing work environment to the idea of a way of working intermixed with a 
way of living, and a vision of the individual as a self-sufficient, yet productively 
operating “office” functioning independently from the corporate office 
environment. 

It is this culture of computing linked to an idea of improving individual 
productivity by working independently at home, which signals a dramatic change 
when compared to a culture of use that got a firm foothold in the world of 
education only a small decade earlier, in the late 1970s and early 1980s. Here 
computing was not connected to a corporate rationale of improving productivity, 
but to an educational ideal of intellectual growth, and, importantly, to an objective 
of shaping independent and general problem-solvers rather than self-sufficient 
workers narrowly concerned with the particularities of “solving” office “problems”. 
The technical heart of this cultural formation centered on intellectual growth was 
not an office suite, but the programming language Logo. The use of Logo prospered 
in the early 1980s when the language was taught in American (primary) schools 
that made its use a fundamental part of their computer literacy curricula. 
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Logo had been specifically developed as a computer-based learning environment 
for children under the direction of computer scientist Seymour Papert. Papert 
underpinned its use conceptually by a philosophy of education that promoted a 
vision of a self-guided learning process in which the child performed as the 
directing agent in a problem-solving process of describing and debugging 
computational procedures. Importantly, this self-guided learning process in the 
form of a programing exercise was connected to a broader educational objective of 
teaching children how to think like a computer, to ideally become machine-like, 
yet self-sufficient problem-solvers able to cope with the demands of a looming 
information age. While high-hopes surrounded Logo as a revolutionary means to 
engineer children’s minds into independent problem-solving machines, the 
infatuation passed over in silence when the use of office suites became the norm of 
computing for millions of Americans in the second half of the 1980s, and 
computer literacy no longer referred to a proficiency in programming but to 
abilities associated with the use of productivity software. But even though the logo 
culture disappeared, some of its fundamental principles and ideas continue to exist 
and still play prominent roles in current debates and visions concerning the use of 
computing devices as educational tools (e.g. iPad schools), the education of 
programming skills in (primary) schools (Tuk, 2015) and visions regarding the 
value of teaching students “computational thinking” as it is actively debated today 
within the computer science community in particular (Wing, 2006; 2008; Barr and 
Stevenson, 2011).53 

Through the juxtaposition of these two cultures of use, I show how a corporate 
rationale of improving productivity in office work colonized the problem-solving 
space of computing individuals (or users), and emerged as an integral aspect of 
their quotidian social practices, when in the late 1980s the computing masses 
accepted that the use of office suites in the home enhanced their autonomy in work. 
Importantly, I argue that we can only make full sense of these changes if we 
include in the historical account an intertwined set of significant transformations to 
not only the technical relations of these cultures, but also to their human, 
knowledge and ideological relations. While changes in the technical supports of 
these cultural formations were certainly important, this chapter will focus 
specifically on what changed in the organization of the use-relationship connecting 
computing with human activity. I will attend in particular to the shift from this 
                                                             

53 Computer scientist Jeannette M. Wing defines computational thinking as “taking an 
approach to solving problems, designing systems and understanding human behaviour that 
draws on concepts fundamental to computing” (Wing, 2006: 33). 
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“deep” connection between human thinking and computation, to this more 
“superficial” link between a task-centered productivity and the use of software tools. 
More specifically, I will point out how these transformations intertwined in 
complex ways with changes in the principles and ideas associated with the 
organization of these relationships, and with transformations in the kinds of 
mediators that informed, shaped, cultivated and legitimated these ideas. 

In the first culture that was situated within the institutional domain of the 
American educational system, the central actor was not the established educational 
domain itself, I argue, but the earlier mentioned computer scientist Seymour 
Papert who developed his own educational vision by linking ideas from the 
developmental psychology of Jean Piaget with some of the fundamental principles 
undergirding research in the field of Artificial Intelligence. Papert’s educational 
vision promoted the idea that the level of self-sufficiency of information age 
individuals was dependent on their ability to solve problems of any kind with a 
computational mindset. In the second culture, in contrast, computer magazines 
claimed responsibility for the organization of the use-relationship, and, I argue, 
emerged as key mediators. They played a fundamental role in narrowing down the 
problem-space of computing to a domain of practice exclusively concerned with 
office “problems”, more accurately, with the use of software tools to accomplish 
productivity “tasks”. In doing so they linked the use of productivity software by 
individuals in the home to ideas of self-sufficiency and autonomy in work, 
promoting this use-relationship as a key possibility for individuals to venture out 
on their own, and cease their dependence on corporate organizations. 

 

4.2. The Culture of Logo Programming as Creative Problem-Solving 

A 1982 Apple advertisement published in Byte magazine presented a version of the 
Logo programming language for the Apple with the title “[i]t’s time kids started 
using strong language” (Fig. 7.). The advertisement underscored that Logo 
presented a “learning language for people” and was much more than “a 
programming language for computers”. The use of Logo in schools in the early 
1980s was underpinned conceptually by an unorthodox learning philosophy that, as 
one of its developers explained, gave shape to Logo as “more of a culture than a 
technique” (Goldenberg, 1982). The educational culture of logo programming 
centered on the improvement of children’s abilities to solve complex problems 
independently, with the aim to prepare them for the effective participation in a 
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looming information world in which a computational mindset was considered 
essential. 

Influenced by Jean Piaget’s work on child psychology and the field of Artificial 
Intelligence, Logo was developed in the late 1960s specifically as a learning 
language for children under the direction of computer scientist Seymour Papert. 
The logo project had been initiated in 1968 as part of a National Science Foundation 
(NSF) sponsored research project at MIT that was conducted at the Artificial 
Intelligence laboratory and the Division for study and research in education, and 
was initially intended for use on MIT’s large research computer systems. 
Importantly, Logo had been developed as a dialect of the programming language 
Lisp. The latter formed one of the first widely used high-level languages and 
occupies a significant place in the history of programming languages (Wexelblat 
ed., 1981; Bergin and Gibson ed., 1996). It was developed in the late 1950s for 
research purposes in the field of Artificial Intelligence, specifically tailored to do 
mathematical work through symbolic rather than purely numerical computation 
(McCarthy, 1981). Throughout its history Lisp was used as a “language laboratory” 
because the design of the language made it relatively easy to develop new dialects 
(Steele and Gabriel, 1996: 291). Importantly, Seymour Papert, and his colleagues 
including Wally Feurzig, Cynthia Solomon, and some of the other researchers that 
had helped built the Logo dialect, added new functions and procedures, and a 
graphical interface, but they did so by building on the basic language structure that 
had already been developed for Lisp. 

But even though Logo as a language did not present any significant technical 
innovations, and for that reason does not take up a significant place in the canon of 
programming languages (Bergin and Gibson ed., 1996), I argue that it takes up a 
unique position in the media history of computing because it was used on a 
significant scale as a tool for educational purposes. Its developers, principally 
Papert in his book Mindstorms (1980), introduced Logo not as a language, but as an 
environment for learning that could not be perceived as separate from the deep-
seated educational vision that underpinned it. Harry Abelson, one of the 
researchers involved in its development, expressed the balance between the 
language aspect and the educational vision succinctly, defining Logo as “the name 
for a philosophy of education and for a continually evolving family of computer 
languages that aid its realization” (Abelson, 1982: ix). 

From the early 1980s onwards Logo came to be used in a wide range of 
American primary schools, and burst into public view with a punch that gathered 
momentum among many educators that perceived the computer as a tool with 
enormous potential for revitalizing curricula in problem solving (Tuma and Reif ed., 
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Fig. 7 – Advertisement for Apple Logo (Byte, August 1982). 
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1980). The field of education renewed their interest in the topic of problem solving 
in the late 1970s, when, confronted with the rapid computerization of everyday life, 
educators and policy makers came to the conclusion that American curricula did 
not at all reflect the growing importance of computer technology in American 
culture, and concluded that its citizens were ill prepared for an impending 
computer-driven information society (Hufstedler and Langenberg, 1980). 
Educators associated this society with rapid technological change, growing 
complexity, and vastly expanding amounts of information and knowledge (Seidel, 
Anderson, and Hunter, 1982). Importantly, these educators argued that such 
conditions demanded the education of a new type of self-sufficient citizen; a skilled 
problem solver, who knew how to use computers and knew how to deal with 
information complexity (ibid.).54 Interestingly, as will be argued in the next section, 
in the late 1980s this self-sufficient citizen, now termed user, would no longer be 
associated with an intellectual capacity for solving complex problems independently, 
but with the ability to effectively use software tools, specifically productivity 
applications. 

Because in the late 1970s the majority of the American populace was still 
“illiterate” in computing, an increasing number of educators and researchers were 
alarmed by the status of “computer literacy”.55 But how such computer literacy, and 
the education of computer-based problem-solving skills in particular, would be 
integrated with the precollege curriculum generated a great deal of controversy 
among educational professionals as to the underlying purposes for using computers 
in schools as learning tools. A certain group of educational scholars, for example, 
emphasized how the main purpose of computers in education was to assist in 
teaching traditional subject matter (Bork and Franklin, 1979; Bork, 1981). This 
view also known as Computer-Aided Instruction (CAI) emphasized the role of the 
                                                             

54 Educational scholar Robert J. Seidel, for instance, listed two relevant premises that in 
his view had based the argument for computer literacy on a national scale. That is, firstly, 
“our society, collectively and individually, must handle increasing amounts of information”, 
and secondly, “individuals need to become better problem-solvers” (1982: 19). 

55 In the chapter “Key Components for a National Computer Literacy Program” that 
appeared in the book Computer Literacy: Issues and Directions for 1985 (Seidel, Anderson, 
Hunter, ed. 1982), the urgency for computer literacy education was linked to a vision of the 
information society: “[t]he ability to deal effectively with information technologies in 
business, industry and government, and increasingly in our homes and our schools, has 
created a need for what has been called ‘computer literacy’. The ability to use and 
understand computing is becoming as important as our ability to understand and handle 
the written word. A computer-literate populace is as necessary to an information society as 
raw materials and energy are to an industrial society” (Deringer and Molnar, 1982: 3). 



Chapter 4 

 101 

computer as an aid in the learning process, and argued that computers provided an 
improved way of teaching these subjects in relation to traditional teaching methods. 
Other educators were less convinced of the effect of CAI on learning, criticizing 
the approach as a form of drill-and-practice that employed the computer only 
superficially. These educators argued for a far more self-directed approach to 
educational computing in which the student actively employed the computer as a 
tool (Luehrmann, 1980; 1981). 

Key in this hands-on view of computer education was learning to program 
computers. Computer scientists such as Seymour Papert and Alan Kay actively 
promoted the educational value of programming. They helped spread the belief 
amongst educators that everyone could and should understand the fundamentals of 
the practice, while they emphasized that learning to do programming, and actually 
doing it, formed important steps towards becoming computer literate (Kay, 1975; 
Papert, 1980). In the early 1980s, when computers were becoming a familiar part 
of classroom life, the activity of programming quickly found its way into pre-
college curricula (Heller and Martin, 1982; Hunter, 1983) engaging several 
millions of American students with programming each year (Pea, 1984). At the 
same time, with the introduction of the computer in the home, and with computer 
magazines such as Family Computing, Compute!, and Creative Computing as their 
guide, millions of American children started to experiment with programming 
exercises at home in relatively “easy” languages such as BASIC, Pilot, Pascal, and 
Logo (Goldberg, 1984). While the incentive to start programming could be the 
creation of a program tailored to individual needs, or just the pure challenge and 
enjoyment of it, a significant amount of programming was motivated by 
educational concerns associated with the topic of problem solving.56 

                                                             
56 In the early 1980s dozens of elementary textbooks were published that linked computer 

problem solving and programming to issues of computer literacy, including Computer 
Literacy: Problem Solving with Computers (Horn and Poirot, 1981), Computer Literacy: 
Programming, Problem Solving Projects on the Apple (Jones, Jones, Bowyer and Ray, 1983) 
and Problem Solving With Pascal (Prather, 1982). In the introduction to their book, Horn 
and Poirot introduced the computer as a problem solving tool, as they stated, “[t]his book 
is about people working together to solve problems with the help of electronic computers. 
The ability to solve a problem depends upon your knowledge, skills, and personal values 
concerning the problem. A method of orderly thinking that uses common sense and logic is 
also necessary. The electronic computer solves problems logically. People solve problems, 
answer questions, and gather information in many different ways. Some individuals appear 
to solve problems more quickly and with less difficulty than others. Many people who are 
problem solvers use a tool or combine several tools to help answer a particular question. 
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It is in this context of a much broader interest in the values of programming 
that Logo got a foot in the door of the world of primary school education. What 
made Logo stand out from other uses of programming languages in schools was 
that its primary aim was not to teach students a proficiency in programming, but to 
educate children abilities associated with computational modes of thinking, 
including, amongst other high-order cognitive skills, problem solving heuristics. 
Although these claims had not been substantiated on any considerable scale (Pea, 
1983) they led to high expectations amongst educators that struggled with the 
development of computer literacy curricula, and convinced many of them that 
computers would soon revolutionize learning in the school and in the home. As 
reported in The New York Times in the early 1980s, “[m]any educators and 
researchers believe […] that the potentially revolutionary effects of the technology 
in education are tied to the nature of the computer itself” and they are beginning to 
question whether human ways of thinking and solving problems can be improved 
“by increased experience with the systematic and quantitative thinking that goes 
into programming a computer” (Fiske, 1982). 

 

4.2.1. Problem-Solving with Logo: Growing a Computer in the Mind 

Supported by the claim that the use of Logo fostered the enhancement of human 
problem solving capacities, its use in schools linked the mind of the student to the 
operational logic of the computer—the algorithm—by encouraging the student to 
discover and explore computational procedures through a process of creating and 
interacting with geometrical representations of these algorithms visualized on the 
computer screen. What all logo projects shared, and all experimented with, as will 
be discussed, was a more active and self-directed approach to learning. Here the 
child was supposed to take control of the computer, and these procedural 
algorithms visualized as geometrical images on the screen would ideally take over 
the role of the educator, functioning as “transitional objects” connecting the 
abstract, yet conceptually rich, inner world of the computer in a direct educational 
relation with the mind of the child (Papert, 1980: 187). 

Interestingly, by promoting this idea of logo programming as a fundamental 
means for growing a computer in the mind, so to speak, the logo culture actually 
supported the development and importance of an indirect relation of dependency 
                                                                                                                                                           
More and more people who are not computer scientists are using computers as problem 
solving tools” (1981: 1). 
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between computational processes and human intellectual processes. Self-sufficiency 
in problem solving was not connected to the use of the computer per se, but rather 
to the ability to use the brain as a computer—that is, to the idea that the problem-
solving powers of a computational brain could be employed in any situation of 
everyday life—involving a computer or not—that required a solution to a complex 
problem. This idea of self-sufficiency in computing as directly connected to 
cognitive capacities made it very different from the office-work centered idea of 
self-sufficiency promoted in the late-1980s, which directly linked the 
independence of the working individual to the use of software tools (see section 
4.3.). 

Besides Papert’s book, a vision of Logo as connected to the development of a 
computational mind was promoted and disseminated widely, within a great variety 
of instructional textbooks (Abelson and DiSessa, 1980; Abelson, 1982; Ross, 1983; 
Thornburg, 1983; Weir, 1987), observational studies (Watt, 1979; Turkle, 1984), 
models for primary school curricula (Hunter, 1983) and reports and articles in 
computer magazines. With respect to the latter, associate editor of Compute! 
magazine David Thornburg reported monthly on Logo since 1982 in his column 
titled “Friends of the Turtle”. Additionally, in his monthly columns in Compute!, 
editor Fred D’Ignazio, inspired by the logo philosophy, promoted a kind of 
computational thinking with the concept of “neoprogramming” by which he 
referred to a practice of “borrowing the most powerful ideas from programming 
languages” to subsequently reform them into “thinking skills that people use, inside 
their head, in their daily life” (1984: 102). In addition, the magazine Byte featured 
Logo in its August 1982 edition, and published a variety of articles that discussed 
the development of the language as well as its use in different research and 
educational settings. Various articles reported on the views from the “Logo 
community”, and the more than hundred logo projects and classes that existed 
throughout the United States alone in the early 1980s (Lemmons et al., 1982; 
Watt, 1982). Although exact numbers on the implementation of Logo in the 
American (and other nation’s) education system(s) are unknown, The New York 
Times reported that “[m]any elementary schools ha[d] made extensive use of Logo” 
(Fiske, 1984) (Fig. 8). 

Many instructional resources taught children the basics of the language, while 
they encouraged them to think of computer programming as an interactive 
learning process. Importantly, they also encouraged them to think of themselves 
more as problem-solvers than programmers, and stimulated them to develop a certain 
level of intimacy with the operational, algorithmic, problem-solving, logic of the 
machine. This emphasis on the problem solver should certainly be seen as a 
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strategic move—that is, as a calculated way to dissociate programming from its 
established technical associations with software development, and as a way to 
connect this mode of creative computing to the world of education, in which, as 
will be discussed later on, the teaching of problem solving abilities formed a 
recurrent and established theme.57 

Logo, like any other programming language, could be used to solve a “problem” 
by means of descriptive instructions—algorithms—that could be interpreted by the 
computer, and which formed the solution to a specified problem. Similar to 
languages such as Pascal and BASIC, Logo was a procedural programming language. 
This meant that any programming problem addressed with Logo was not solved by 
means of writing one single program, but by subdividing the problem into small 
sections, with separate so-called procedures described for each section. 
Programming in Logo, therefore, was in its very essence an activity of describing 
procedures in a problem-solving process, with the language encouraging its users to 
separate the program in several pieces so as to make the process more easily 
manageable. But the process of description in itself, or programming, was, as 
mentioned, not being promoted as the most fundamental aspect of using Logo. 
Harold Abelson, one of the researchers involved in the logo project, argued that 
the term “programming language” did not cover the rationale of the software, and 
Logo was best described as a “computer-based learning environment” in which 
computational procedures functioned as objects to learn with (Aug. 1982: 112). 

To make programming in Logo accessible for young children, and to enable 
them to take control over the machine, Logo employed computer graphics that 
visualized the procedures as geometrical objects on the screen. The first graphical 

                                                             
57 In the curriculum guide My Students Use Computers: Learning Activities For Computer 

Literacy (1983) educational professional Beverly Hunter described Logo exercises for 
primary school students. Hunter defined programming as a problem-solving practice that 
she associated with logical and structural modes of thinking. The article “Computer 
literacy: New Goals in Schools” (Field, 1983) that appeared in The New York Times, 
reported how Hunter’s book served as the “cornerstone” of the Tarrytown school district. 
On the basis of Hunter’s curriculum guide, kindergarten and first-grade students, as 
reported, started with “pre-computer activities” in which “the notion of procedure […] is 
first explained” with the intention to teach young children “the importance of following 
instructions in a given order”. In subsequent grades the Logo lessons would become more 
complex. For example, as reported, students had to be able to “describe and develop” 
procedures at the third grade, “break them into sub-procedures” in the fifth, and “decide 
their appropriateness for solving problems” in the seventh. In general, all of the activities at 
different grade levels, as reported in the article, aimed to “support the overall goal of 
helping students use procedures as an aid in their own problem-solving”. 
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Fig. 8 – Preschool students using Logo at the Lamplighter school, Dallas, Texas (Byte, 1982). 

object this young student encountered was an abstract representation of a turtle. 
Usually, this novice user would start by communicating with the turtle, and specify 
a very basic algorithm that would cause it to draw a simple geometrical design 
using the built-in procedures of the language. The turtle carried out the logo 
commands the student typed on the keyboard, making it move (FORWARD or 
BACK) and rotate (LEFT or RIGHT). As the student instructed the turtle to 
move, it left a visual trace of its path, and in this way could be used to make 
geometrical drawings on the computer’s screen. For example, the following 
procedure told Logo how to make the turtle draw a square by repeating four times 
the commands “go FORWARD 100 units, turn RIGHT 90 degrees”. 

But the key aspect in using Logo as a learning environment, its developers 
advocated, was the creation and naming of new procedures, and the subsequent use 
of these procedures as building-blocks (or sub-procedures) in the creation of 
increasingly more complex geometrical drawings. For example, when students 
specified the procedure for drawing a square, they could name it SQUARE, and 
enter that name into Logo’s active vocabulary for later use in the construction of 
other procedures as a building block. This ability to expand the language is what 
made it different from many of the other procedural languages employed by 
children (e.g. BASIC) that came with a set of pre-specified procedures that could 
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not easily be changed. Additionally, even though logo procedures were essentially 
computational descriptions interpretable by the computer, the unique aspect about 
Logo was that these descriptions were also represented in a visual form as 
geometrical images which, logo developers claimed, encouraged students to 
imagine computational procedures as “objects” that could be explored intellectually 
by not only creating them, but also by engaging with them through processes of 
editing and debugging (Papert, 1980; Goldenberg, 1982).58 

For instance, when a created procedure did not work as planned, the child was 
stimulated to debug it, and find the error. By emphasizing the importance of 
exploring computational algorithms through editing and debugging activities, the 
child was encouraged to think on the operational logic of the procedures. This way 
of reflecting on the mechanisms of the technology in the process of interaction 
shows strong parallels with how word processing operators performed as “typing 
technicians” who thought on the storage mechanisms of the MT/ST during 
operation (see Chapter 3). But where this way of thinking on the typewriter’s 
mechanisms was more or less an effect of the shortcomings of the machine (for 
instance it having no screen), the logo user was encouraged to think 
computationally because Papert (and many others) thought that it served 
educational objectives. 

Papert actively promoted debugging as a fundamental technique for learning to 
think computationally. He put forward the idea that in the process of finding an 
error and correcting it, children would automatically explore the rules of operation 
of computational procedures. In doing so, he argued, they would gradually refine 
their understanding of the “powerful ideas” intrinsic to the computer’s operations, 
such as organization by procedures and sub-procedures, recursion, the use of 
variables, hierarchical organization, and so on (Papert, 1980; Abelson, 1982). In 
other words, Papert and his fellow researchers claimed that all the procedural 

                                                             
58 Different researchers concluded that children engaged in the creation of more complex 

Logo procedures, and the construction of their own learning environments, gave shape to 
their own “problem solving styles”—that is, their own methods and techniques for 
developing a successful solution to a certain math problem (Watt, 1979; Turkle, 1984). It 
was found that certain children relied much more on exploratory modes of problem solving, 
while others employed a much more structured planning approach that mirrored the style 
computer scientists perceived as good programming (Dijkstra, 1968). With respect to the 
latter, certain children, as claimed, automatically resorted to a kind of problem-solving 
strategy; making a plan, breaking the drawing problem into its component parts, and 
building a solution to the problem by perceiving the whole program as best divided in set of 
manageable parts (Watt, 1979; Turkle, 1984). 
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objects students engaged with by means of processes of construction, editing and 
debugging, provided them with a conceptual perspective into the rich world 
existing within the computer, and, secondarily, with research in the computer 
sciences that had brought these concepts into existence in the first place. 

Importantly, Papert’s most controversial claim was that when children would 
come into close contact with such powerful ideas in the act of programming, they 
would automatically “find themselves engaged in reflecting on more complex 
aspects of their own thinking” (1980: 28). This process of reflection, Papert argued, 
would result in refining the higher-order problem solving mechanisms of children’s 
minds, enabling them to think and act alike a computer, and solve problems more 
effectively, with or without computer.59 Thus while the child programmed the 
machine in a mode of problem-solving, the logo environment, as claimed, took 
over the role of the educator, at least for the moment of use, and functioned in the 
role of a medium of knowledge transfer between the inner world of the computer and 
the mind of the child. 

Already in the early 1980s a major point of criticism on Papert’s approach 
concerned this more controversial claim about the enhancement of human 
cognitive skills, and the engineering of a computational mind. Although no studies 
disproved Papert’s claims, they did show that there was no substantial evidence 
that by using Logo such “powerful ideas” could spontaneously be transferred to the 
mind (Soloway, Lochhead, Clement, 1980; Pea, 1983; Pea and Kurkland, 1984). 
Importantly, although there was no substantial evidence of the impact of 
programming on human thought, the idea was nonetheless influential and had a 

                                                             
59 Developmental psychologists Pea and Kurland, two critics of the Logo approach, 

summarized the seven fundamentals that different Logo developers had presented as the 
direct cognitive effects of the Logo programming experience: “(1) rigorous thinking”; “(2) 
understanding of general concepts such as formal procedure, variable, function, and 
transformation”; “(3) greater facility with the art of ‘heuristics’, explicit approaches to 
problems useful for solving problems in any domain, such as planning, finding a related 
problem, solving the problem by decomposing it into parts, etc.”; “(4) the general idea that 
‘debugging’ of errors is a ‘constructive and plannable activity’ applicable to any kind of 
problem solving”; “(5) the general idea that one can invent small procedures as building 
blocks for gradually constructing solutions to large problems”; “(6) generally enhanced ‘self-
consciousness and literacy about the process of solving problems’ “; “(7) enhanced 
recognition for domains beyond programming that there is rarely a single ‘best’ way to do 
something, but different ways that have comparative costs and benefits with respect to 
specific goals” (1984: 143). 
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significant impact on the American educational system.60 As developmental 
psychologists Pea and Kurland pointed out in their critique on the logo approach 
in the American context, “already at the pre-high school level, programming is 
taught primarily because of its assumed impacts on higher cognitive skills” and is 
“affecting important decisions in public education, and leading to high 
expectations for outcomes of programming in the school and home” (1984: 141). 

For that matter, it is not that important for this chapter to know if learning 
with Logo actually worked as claimed (or not), but to know that it was widely 
implemented in American schools under the very idea that it would. Many 
computer scientists, educational scholars and educational professionals subscribed 
to the belief that programming encouraged the development of general problem-
solving skills through modes of self-guided learning aided by practices of discovery 
and exploration. In short, I argue, even though there was no hard evidence of 
Logo’s effect on the enhancement of general problem-solving skills, it was widely 
put to use as a medium to foster intellectual exploration and growth to arbitrary 
levels of complexity, thereby encouraging the development of an indirect relation 
of dependency between computational processes and human intellectual processes. 

 

4.2.2. Logo as Educational Philosophy Connecting Computer  
With Mind 

What makes Logo stand apart from any other programming language is that its 
developers not only created a language, but also shaped a culture of use, or what 
Papert defined as “a particular way of using computers” as tools for education 
(1980: 4). Logo researchers, educators, and other enthusiasts gave expression to 
this culture by articulation of ways of thinking and talking about logo activities 
within the context of education, thereby actively contributing to the legitimation of 
its use in schools. As I argued in the previous section, to secure a position in the 

                                                             
60 Many educational professionals were convinced of Logo’s value for education even 

though there was no proof of the effectiveness of Papert’s educational philosophy. In the 
Byte magazine article “Leading Fish to Water: Early Observations on the Use of Logo” Dr. 
William Higginson of Queen’s University’s Faculty of Education expressed his belief in 
Logo as follows, “[w]e cannot fail to be impressed by the quality of the work done by 
Seymour Papert and his colleagues. The claims made in Mindstorms, for example, are 
ambitious and ones about which a cautious observer would tend to be skeptical. Our feeling, 
however, at least at this early stage in our work, is that these claims are substantially sound” 
(Higginson, 1982: 328). 
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educational domain, the use of Logo was not defined in terms of a programming 
exercise, but strategically shaped and cultivated as a medium of intellectual 
refinement that fostered an indirect relation of dependency between computational 
processes and human intellectual processes. Importantly, the objective to instill a 
computer in the mind of the child with the aim to engineer this young individual 
as an independent problem-solver resonated strongly amongst educational 
professionals because, I argue, it was convincingly supported by a highly original 
educational theory that linked Jean Piaget’s concept of the child’s natural mode of 
learning with ideas in Artificial Intelligence concerning the similarity between 
human mind and computer. 

This computer-centered educational ideology had directly informed the design 
of the language, but had also been linked to its use in different ways through its 
specification in Papert’s book Mindstorms (1980) and its re-articulation by other 
logo developers and enthusiasts in book publications (Turkle, 1984; Weir, 1987) 
and computer magazines. Importantly, Papert’s educational philosophy expressed a 
deep belief in the computer as a technology that was intrinsically connected to the 
mind of the young child. For instance, Papert advocated the belief that the 
computer was, by its very nature, an “object to think with” that incorporated the 
ability to act as a window into the mind of a learning child (1980: 11). He shared 
his philosophy of the computer as intellectual tool with his wife, and social scientist, 
Sherry Turkle who for her book The Second Self (1984) had conducted several 
ethnographic studies of children interacting with microcomputers in schools, 
amongst which logo programming. Turkle had observed how children were 
naturally drawn to the machine, and programming allowed them to interact with 
the computer as a “second self”—that is, in the act of programming “the machine 
[…] act[ed] as a projection of part of the self, a mirror of the mind” (15). She 
compared the computer’s operation to a Rorschach, arguing that its universal 
nature, its openness to an enormous “diversity of relationships” (ibid.), encouraged 
the child to project (or program) the mind into the machine. Relatedly, both 
Papert and Turkle thought of the computer as by its very nature a machine for 
intellectual growth. For instance, Turkle defined the computer as “a machine that 
‘thinks’ “ […] and one that, she expressed, “challenges our notions not only of time 
and distance, but of mind” (13). 

Thus Papert’s logo philosophy intermixed two fundamental ideas: (1) 
computers were by nature intellectual machines as were humans; and (2) as 
intellectual machines computers incorporated an enormous potential to challenge 
and develop the mind of the child in particular. To make intelligible how both 
ideas connected, I will discuss how Papert’s educational philosophy developed a 



Chapter 4 

 110 

rather unorthodox mixture of two knowledge domains that had both theorized a 
concept of problem solving, namely Artificial Intelligence (AI) and Jean Piaget’s 
developmental psychology concerned with children. First of all, the idea of the 
computer as an intellectual machine that mirrored the human brain (or vice versa) 
formed one of the conceptual fundaments of the field of AI, in which Papert had 
been involved as a computer scientist for many years. From the 1950s onwards, 
parallel to the rise to dominance of the computer, associated disciplines such as 
mathematics, game theory, cybernetics, and the closely associated fields of artificial 
intelligence and cognitive psychology, developed a keen interest in the topic of 
problem solving. The fascination of this topic was intimately connected to the 
“problem” discourse that surrounded the emergence of the first computers such as 
the ENIAC (Fritz, 1994). These computers were introduced as general problem 
solving machines that could provide a solution for basically any problem for which 
a solution could be found by means of an algorithmic process. 

In the 1950s, computer science emerged as a knowledge domain dedicated to 
the study of such problems, and the development of algorithms that offered 
solutions to these problems in a finite step-by-step problem-solving process. In the 
sub-fields of artificial intelligence and cognitive psychology (sometimes together 
referred to as cognitive science) this operational concept of the computer—
algorithm—as a problem-solving process was projected on the human mind, to be 
modeled again in the computer under the working assumption that human 
thinking and computing were essentially the same (Haugeland, 1985). At least 
since the 1960s, these fields had worked on the algorithmic description of 
fundamental mechanisms of human cognition (e.g. problem solving behavior) as 
part of the broader objective to model within the computer human behavior that 
was regarded as intelligent in people. Considerable attention was directed to the 
formal description of fundamental abilities and methods involved in how humans 
solved problems (e.g. heuristics, logic, planning, the use of sub-methods, and so 
on). For example, in the influential book Human Problem Solving (1972) computer 
scientist Allan Newell and cognitive scientist Herbert Simon developed and 
described computational models of unique cognitive mechanisms involved in 
human problem solving to gain further insight in human psychology. These 
descriptions were no accurate models of actual problem solving behavior, but often 
narrow formalizations pressed into the restricted mold of the computational 
procedure (Agre, 1997). Nonetheless, the theory and practice of AI researchers 
such as Newell and Simon affected Papert’s work in two fundamental ways. Firstly, 
on the technical level of the Logo language, secondly, on the conceptual level of a 
philosophy connecting computer and human mind, thereby opening up a 
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possibility, at least in theory, to develop an educational connection between both 
“problem solving” entities. 

With respect to the conceptual level, Papert developed his educational theory 
on the basis of the same fundamental working assumption that underpinned the 
work of Newell and Simon—that is, the idea that the human brain was in its very 
essence a computer, a problem-solving machine. As Newell and Simon stated in 
their book, the “programmed computer and human problem solver are both species 
belonging to the genus IPS [Information Processing Systems]” (1972: 870). 
Importantly, by putting the operational model of the computer— algorithmic 
information processing—on par with that of the human—problem-solving 
behavior—Newell and Simon opened up a shared space for reciprocal refinement 
and understanding. If brains were information processing machines as were 
computers then they could, at least in theory, learn from each other’s methods and 
mechanisms involved in the process of solving complex problems. 

On the technical level of the language it is important to point out that the 
modeling work of Newell and Simon and other cognitive scientists directly 
informed the development of powerful descriptive programming languages such as 
Lisp (of which as mentioned Logo was a dialect). These languages, in turn, were 
employed as tools to model such complex human cognitive processes in the 
computational form of the procedure, the algorithm. For Papert, the ability of 
these languages to model complex processes in the more concrete computational 
form of the algorithm, enabled its users to come into close contact with the 
“powerful ideas” undergirding the development of such models. But both the 
assumption that AI theory opened up a shared space for reciprocal refinement, and 
the idea that the technical affordance of such languages could bring complex 
processes in minds reach, do not explain how these formal descriptions could 
possibly function as means to challenge and develop the mind of the child in 
particular, and could be brought to use for worthy educational and human aims. 
The field of AI had never been directly concerned with questions of direct 
educational interest, for instance in terms of transferring information processing 
abilities from the one problem-solving entity to the other. Importantly, the 
challenge for Papert was thus to link AI theory, and its concrete operationalization 
in programming languages such as Logo, with a theory of learning that prescribed a 
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means by which to transfer the computational model of problem solving supposed 
to exist within the machine to the mind of the young child.61 

Papert constructed his own model of knowledge transfer between computer and 
child by incorporating within his theoretical framework of AI the theory of the 
highly influential developmental psychologist Jean Piaget, with whom he had 
worked in the early 1960s at the University of Geneva (Papert 1980; Lawler, 1982). 
The oeuvre of Piaget is extensive, but one of the concepts fundamental to his work, 
and one particularly influential for Papert, is the idea that learning is a natural 
function of the young mind. That is, the acquisition of knowledge by the child 
evolves naturally not through the accumulation of facts, but through self-guided 
problem solving experiences (Piaget, 1971). Children, Piaget argued, progressively 
reorganize what they already know through a mode of actively engaging with 
objects and concepts found in the direct physical and social environment (see 
Gruber and Voneche, ed. 1977; Boden, 1979). 

For his educational philosophy, Papert appropriated Piaget’s idea of the 
learning child as a natural problem-solver. That is, he borrowed the concept of the 
child as a builder and organizer of his or her own knowledge and intellectual 
structures by both engaging with objects in the environment, and by building on 
the intuitive knowledge—models and metaphors—he or she was already familiar 
with (Papert, 1980). Papert argued that the first object in the logo environment 
encouraging the child to employ intuitive knowledge in the process of learning was 
the turtle. He pointed out that children could easily identify with the turtle because 
through a set of simple commands they controlled its movement across the screen 
thereby employing familiar knowledge of bodily movement—forward, backward, 
left and right—into the process of learning problem solving skills (56). 

Different from Piaget, however, Papert was convinced that our surrounding 
culture was often quite poor in materials that could present a complex type of 
knowledge to be learned in a simple and tangible form. In the eyes of Papert, the 
computational environment opened up by the programming language provided a 
potentially much richer environment than the natural one, supplying “materials”—

                                                             
61 Importantly, Papert was not the only computer scientist attempting to employ the 

practice and theory of AI to achieve significant educational goals, and bridge the gap 
between AI and the field of education. In the late 1970s and early 1980s AI researchers and 
educational professionals made various (unsuccessful) attempts to bring AI’s computational 
models of problem-solving in connection with models of knowledge transfer with the aim 
to enhance human intellectual performance by computational methods (Simon, 1980; 
Norman, 1980). 
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computational procedures—by which to build powerful intellectual structures for 
which there was no match in the real world (Papert, 1980: 7). It now becomes clear 
how Piaget’s theory has informed the design of the language, and the use that 
children made of it, interacting with computational procedures as objects of 
knowledge, as “tools of thought” (Abelson, 1982). Children were encouraged to 
first familiarize themselves with these objects on the basis of what they had already 
learned in Logo, to subsequently be able to employ them in building increasingly 
complex computational structures and, importantly, building their own potentially 
rich intellectual structures at the same time. In comparison with Chapter 3, it is 
interesting to note that the turtle, different from the word processor’s interface, did 
not blend ease-of-use with a purpose of efficiency but with learning power; 
encouraging the child to follow an intellectual journey that started with the turtle’s 
familiar movements (the ease), and ended with the unknown and complex world 
inside the computer. 

But Piaget’s theory did not only inform the design of the language, it also 
provided a conceptual means to link the educational philosophy back to AI. From 
the viewpoint of a computer scientist such as Papert, Piaget had essentially 
specified the brain of the child as a natural problem-solving machine, and, in that 
sense, the operational model of this mind could now be perceived as not that 
different from that of the computer. Not only Papert, but also a prominent 
computer scientist such as Alan Kay resorted to the theory of Piaget to justify the 
application of the computer as by its nature a tool for educational purposes. Kay, 
who had played a fundamental role in the development of object-oriented 
programming with his invention of Smalltalk in the 1970s, was also one of the 
most active advocates of the use of these object-oriented languages in education. 
Kay repeatedly linked educational philosophies to his Smalltalk language and the 
Dynabook project that was closely connected to it (Kay, 1972; Kay and Golberg, 
1977). Kay suggested to view Piaget’s problem-solving model of children’s 
knowledge acquisition process in terms of an “algorithm, a procedure for 
accomplishing a goal”, whilst promoting the idea “that computers are an almost 
ideal medium for the expression of a child’s epistemology” (1972: np).62 

In a nutshell, Papert underpinned the use of Logo by a philosophy of education 
that linked the operational model of the computer—the problem-solving model of 
                                                             

62 Theories of learning have been influential in the work of many other computer 
scientists as well. For example, human-computer interaction expert Ben Shneiderman 
rooted his famous software design heuristic of “direct manipulation” (see Chapter 3) in the 
object-oriented learning theories of Polya and Montessori (Shneiderman, 1983). 
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the algorithm—with the child’s problem solving epistemology. This unique 
analogy between the operational logic of the computer and the mind of the young 
child opened up a novel educational space within the machine itself, and the 
possibility for children to learn “the art of deliberately thinking like a computer” 
(Papert, 1980: 27). The child, as claimed, would develop a form of computational 
structure in the mind, which, as assumed, enabled him or her to become the kind 
of knowledgeable, creative and independent problem-solver that according to 
authorities in the field of education formed the key to effective participation in the 
impending “information age”. 

Despite Papert’s strong educational vision, it was becoming obvious already in 
the mid-1980s that instead of educational reform, computing in schools, as 
reported in The New York Times, was “a woeful failure” (Sandberg-Diment, Aug. 
1985). In the course of the 1980s, more and more people came to question the 
value of programming in general, and the use of Logo in particular, for educational 
purposes. For example, in his monthly column in Compute! former logo enthusiast 
and author of the book Discovering Apple Logo: An Invitation to the Art and Pattern 
of Nature David Thornburg wondered “Whatever Happened to Logo?” (1986). 
Thornburg concluded that despite Papert’s powerful philosophy Logo did not 
succeed in making any substantial reforms in the world of education. Looking back 
at his involvement with the logo culture, Thornburg came to the conclusion that 
his “vision was clouded by […] enthusiasm” and that what he “saw was largely a 
dream” (1986). The logo culture gradually disappeared when a cultural formation 
of productive computing at home took hold, and the use of office suites became 
the norm in computing for millions of Americans working at home in the second 
half of the 1980s. As a result, computer literacy, and the education of self-sufficient 
citizens, no longer linked to a proficiency in programming, but to abilities 
associated with the use of productivity software. As Thornburg expressed this 
change in a later column, “[c]omputer literacy, once defined as the ability to create 
programs from scratch, became the ability to use a computer, period” (1989: 12). 

 

4.3. The Culture of Productive Computing in the Home-Office 

A 1988 advertisement published in Family & Home-Office Computing magazine 
promoted Microsoft Works for the IBM PC as the productivity software “for 
everyone” (Fig. 9). At a price of $149 Microsoft Works presented the first office 
suite truly for the computing masses doing productive work at home. It formed the 
antithesis of stand-alone productivity applications, integrating a word processor, 
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spreadsheet, database, and communications program within a single package, 
presenting an all-encompassing desktop work environment based on a common 
user interface. MS Works allowed users to instantly move between applications, and 
exchange data, cutting and pasting text, tables and graphs among them. As the 
advertisement claimed, MS Works could “change jobs as fast as you do”, making the 
computer work similar to the typical office worker, preferably performing more 
than one task at the time. 

Integrated software packages had already made their reputation in American 
offices in the early 1980s with the famous office suite Lotus 1–2–3 (1983) for the 
IBM PC that packaged a spreadsheet, database, and graphics program in one.63 
Lotus, and some of the competing integrated software packages, took the corporate 
computing market by storm in the early 1980s, when they quickly integrated with 
the workflow of office executives.64 In contrast to integrated software, a small 
group of managers had previously used standalone programs such as VisiCalc and 
the database program dBase II. However, the data-formats of these applications 
were not compatible, meaning information could not easily be transferred between 
them, and managers required to resort to a labor-intensive process of manually re-
entering produced data (Pollack, Sep. 1983).65 

In the early 1980s, newspaper reports and articles in business journals 
repeatedly put forward the idea that the use of integrated packages mirrored 
established work patterns of executives, hence supported a natural and convenient 
working relationship with the machine that was thought to enhance managerial 
productivity (Uttal, 1983; Pollack, Sep. 1983; Cogswell Carr, 1983). Integrated 
packages, as claimed, not only enabled managers to easily draw up high-quality
                                                             

63 Lotus 1–2–3 did not include a word processor because, as explained in Chapter 3, the 
corporate market employed dedicated word processing machines until at least the mid 
1980s. 

64 Lotus founder Mitchel Kapor explained the success of Lotus in the corporate market as 
connected to the success of the IBM PC: “I knew the product was good, but I had no sense 
that the market was going to explode—that there was latent demand that would, by virtue 
of the combination of the IBM PC plus Lotus 1–2–3, fuel this explosive company growth. 
The numbers tell the story: in 1983, when we shipped Lotus 1–2–3, we went to $53 
million in sales from essentially zero the year before, and then to $156 million in 1984” 
(Kapor, 2007: 36). 

65 The article “Fitting Everything Together” that appeared in The New York Times, 
reflected on the laborious process of working with separate productivity applications: “[o]f 
course, you could do it before, but not as easily. Computer users owning many programs 
often had fits trying to meld chart material designed on one program with text designed on 
another. To make a graph, a process that requires yet a third program, all the data usually 
had to be re-entered into the computer” (Pollack, Sep. 1983). 
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Fig. 9 – Advertisement for Microsoft Works (Family and Home-Office Computing,  
April 1988). 

documents—sales performance analyses, invoices, purchase orders, budget 
forecasts—by themselves, it also supported their propensity to switch between tasks, 
enabling them to retrieve numbers from a database, plug them into a budget 
estimation, create a pie chart from the results, retrieve some more numbers, create 
a bar chart, insert the charts into a text document, sort it, format it, and directly 
print out a complete report. In the first years of the 1980s the terms “integration”, 
“multitasking”, and “convenience” appeared as associated buzzwords in reporting 
on the corporate world of computing when executives, and quickly all sorts of 
white-collar workers, started to employ office suites on IBM PC’s under the 
assumption that it would enhance productivity in the office environment (Pollack, 
Sep. 1983; Dec. 1983; Cogswell-Carr, 1983; Sandberg-Diment, Jan. 1984). 

Thus MS Works presented another of these integrated packages, and thereby 
not a revolutionary product in the technological sense of the word. What made it 
revolutionary nonetheless, was that it formed the first integrated software package 
that in the late 1980s was successfully put to use by white-collar workers at the 
heart of a new culture of productive computing in the home. Importantly, doing 
office work at home in use of a personal computer was not at all self-evident in the 
early 1980s, and it was a combination of economical, technological, and cultural 
transformations that supported this shift to a culture of work-related computing at 
home. Here it is essential to understand that office computing and home computing 
still constituted strictly separate cultures in the early 1980s. Firstly, an economical 
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and technological barrier separated both cultures of computing. IBM’s personal 
computer had the power to run integrated software packages, but it was sold for 
$2,880, a price that was far above what an average individual or household could 
afford (Campbell-Kelly and Aspray, 1996: 257). Because of the combination of a 
high price and uncertainty about its potential to improve the efficiency of office 
workflows, even for large corporations the purchase of PC’s was not an overnight 
decision. But the IBM logo helped legitimate the use of the computer in the 
American corporation, and sales took off after the moment it was introduced in 
1981 (ibid.). 

The average consumer was buying one of those machines marketed for home 
use, which they normally plugged into the TV in the living room. One of the so-
called “home computers” such as produced by Apple, Atari, Commodore, Texas 
instruments, and many other companies, with a price somewhere between $200 
and $600 (Campbell-Kelly, 2003: 224).66 These home computers were far les 
powerful than the IBM PC, and not capable to run sophisticated office suites. But 
even though they were able to run less pricey and more basic versions of stand-
alone productivity applications, the home market for these applications was only 
marginal. In the early 1980s, home and office constituted strictly separated 
domains of practice, and, for the majority of people, the phrase “working at home” 
formed a contradiction in terms (Schrage, 1984).67 In effect, many of the 
(potential) home computer owners faced a predicament; what to use productivity 
applications for at home if their use for office work was not an option? 

Although developers and computer magazines commonly promoted these 
applications as helpful tools for balancing the checkbook, calculating taxes, storing 

                                                             
66 To underscore the popularity of home computers in the early 1980s, as computer 

historian Martin Campbell-Kelly explains, “during the period 1979–1981 many low-cost 
machines designed expressly for the domestic market were offered by Atari, Coleco, 
Commodore, Tandy, Texas Instruments, Timex, and Sinclair. Typically priced between 
$200 and $600, the most successful home computers sold in vast numbers. The 
Commodore VIC-20, introduced in 1980, eventually sold 2.5 million units; its successor, 
the $199 model 64, introduced in late 1982, sold more than 800,000 in its first year” 
(Campbell-Kelly, 2003: 224). 

67 The separation of home and office is well indicated by the following citation from the 
article “But Do You Really Need A Computer?” that appeared in The Washington Post: 
“[l]et me hasten to add that personal computers in the office—machines that can do text 
editing, electronic spreadsheets and database management—are an excellent buy and 
destined to become an integral part of a manager’s life. If you do these things at home, go 
get a personal computer. But that underscores an obvious but ignored point: The office is 
not the home” (Schrage, 1984). 
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recipes, or managing kitchen inventory, they did not catch fire with home 
computer users. Different from the office setting, there was no compelling reason 
in the early 1980s to own a home computer other than for the fun of playing games 
or educational purposes. But the home was not the school, and it was speculation 
about future applications rather than real educational uses that won the day.68 As 
David Thornburg (the former Logo enthusiast mentioned in the previous section) 
in his role as editor of Compute! magazine described this lack of use for the 
computer at home, “[t]he only home application to date that makes any sense is 
using the computer as a word processor. But even here the need is marginal for 
most of us” (1985: 84). In the early 1980s, working at home in use of a computer 
was only still the preserve of professional creative writers (see Chapter 3), but not 
of white-collar workers, especially executives, who were much too afraid to be cut 
of from the corporate loop. 

But when the prices of personal computers began to drop significantly in the 
mid-1980s, white-collar workers that had gained experience with the personal 
computer at the office bought their own powerful machine and an office suite to do 
productive work at home, embracing computers under the same magic rubric of 
productivity as had business.69 Interestingly, at this moment in the mid-1980s it 
turned out that the average user of the computer was not a student, but a (white 
collar) worker. This development of productive computing at home took the 
market by storm from the mid-1980s onwards. It formed the incentive for the 
editorial regimes of computer magazines to dismiss Papert’s project as an 
educational fantasy, whilst redefining the computer as an office tool enabling 
individuals to enhance their productive powers at home. In the words of Claudia 

                                                             
68 As a result of the lack of serious applications for the computer at home, the home 

market for computers below $1000 collapsed in 1984. Earnings of the leading home 
computer company Commodore, for instance, “plunged 93,6 percent” for the last quarter of 
1984, as reported in The New York Times (Pollack, 1985). 

69 In the late 1980s a consumer market for personal computers to be used at home 
blossomed and surveys indicated that circa 20 percent of the American households now 
owned a personal computer (Keizer, 1988: 4). A survey amongst the readers of Personal 
Computing magazine published in The New York Times in 1986, reported that 54.7 percent 
of the respondents made use of an IBM PC, followed distantly by 21.4 percent who owned 
Apple II’s. In response to the question of what applications they used their computers for, 
“88 percent said word processing, 81 percent said spreadsheet calculations, 74 percent said 
data base and file management, and 64 percent said education” while “only 54 percent 
confessed that they played games on their computers” (Lewis, 1986). 
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Cohl, chief-editor of Home-Office Computing magazine (previously known as 
Family Computing): 

As speculation rose as to how the computer’s power could benefit society at large, many 
concluded that it would revolutionize education. Millions of parents believed that the 
computer would help their children learn more, better, and faster, without 
understanding how. This was a new kind of dream. […] Over these past five or six years, 
a different dream has been taking shape. It is one that grew out of the workplace, where 
increasingly powerful computers and versatile software were making it possible for 
people to improve their productivity and to expand their capabilities. (Aug. 1988: 1) 

From the mid-1980s onwards, a new home-office culture of computing took shape 
in which the use of personal computers with office suites such as MS Works became 
an integral part of the life of millions of American white-collar workers in 
particular. The two once separated domains of home computing and office 
computing came together within a hybrid culture of home-office computing. This 
hybrid culture, I argue, was neither tuned to the office nor to the home, but to an 
individual acting as a self-sufficient, and flexible, productive entity, aided by the 
versatile powers of a wide array of productivity software that functionally 
transformed the computer into an office tool. 

Importantly, the individual that worked at home independently was connected 
more powerfully to the computer than to the home. The home was now just 
another place for work, equipped with a desktop. The benefits for individuals to do 
office work at home in use of personal computers whilst not (directly) depending 
on any corporate authority, I argue, were carefully defined and promoted within 
computer magazines. The emphasis on self-sufficiency in work in the discourse of 
the magazines complemented the empowerment discourse of the creative writers 
(Chapter 3). In a similar way computer magazines promoted a relationship 
between computing at home and individualization, but instead of emphasizing an 
enhanced ability for thinking creatively, they highlighted the individual’s ability to 
do office work independently and productively. 

 

4.3.1. Home-Office Computing: Integrating Office Work with 
Productivity Software 

In the home, the white-collar worker employed productivity suits not to solve a 
complex problem, but to accomplish an office type task effectively and efficiently. 
This different kind of relationship, I argue, also implied a very different kind of 
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literacy—that is, a literacy more associated with a problem of “how to use”, than 
one connecting aspects of learning to the activity of use itself, as it was common in 
the logo culture. If users knew how to use a particular productivity suite than the 
learning effort had come to an end, and what opened up, supposedly, was a 
computing space full of possibilities for these individuals to be productive on their 
own by putting their intellectual and productive powers to use separate from the 
established office environment, but in a new level of connectedness with, and 
dependency on, software applications. 

Working at home, personal computer in front of you, became increasingly 
common from the mid-1980s onwards when the number of people earning a living 
at home in the United States increased dramatically. The main findings of a 
national survey on the topic of working at home had found that in 1987 about 23 
million Americans worked at home (part-time or full-time) and 25 percent of these 
homeworkers owned a personal computer (Sullivan, 1988). With the price of 
personal computers now being relatively inexpensive, and with full office suites 
such as MS Works available for $149, the opportunity to work at home had 
suddenly become possible for a new group of white-collar workers—consultants, 
managers, accountants, lawyers, architects, academics, and so on—and self-
employed business professionals, who quickly experienced that they could reach a 
higher level of productivity than they normally achieved in office workspaces 
(Shaw, 1989). 

As typically promoted in computer magazines, people who used the computer 
at home enhanced their productivity and their flexibility at the same time—that is, 
being able to spend more time with the family, whilst boosting their efficiency in 
work.70 There were basically two types of users who started to work at home. 
Employees that performed job-related work at a site away from the office who 
electronically transferred the results to the office or another location—the so-called 
“telecommuters” (Gordon, 1989)—and those who worked relatively independent, 
such as academics, and self-employed business professionals including consultants 
and accountants, and home-business owners (Sullivan, 1988; Friendly, 1986; Lewis, 

                                                             
70 On the basis of the National work at home survey it was concluded that the top five of 

overall advantages were “[i]ncreased Productivity, 40 percent: Fewer Distractions. 38 
percent; Being Your Own Boss. 32 percent: More Time for Self. 28 percent: and More 
Time for Children, 28 percent” (Sullivan, 1988: 49). An article that appeared in magazine 
Compute! listed the six following advantages, “efficiency [..] longer work day […] reduced 
expenses […] flexibility […] live where you want […] comfort” (McNeill and Freiberger, 
1988: 19). 
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1988). 71 Computer magazines generally advocated that the machine benefited the 
working individuals in this second category in the particular, specifically those 
white-collar workers for whom the production of information and knowledge was 
the primary objective. Magazines claimed that while aided by the powers of their 
personal computers and a diverse array of powerful productivity applications, these 
knowledge workers were now in control of organizing their own productive 
capacities at home, independent from whatever kind of corporate organization 
(Cohl, Sep. 1988). 

It is this vision of the individual replacing the corporate organization as the 
locus of productivity that was extensively debated in, and cultivated by, national 
newspapers and the computer magazines from the mid-1980s onwards in relation 
to the proliferation of working at home and the new phenomenon of the “home-
office” (Friendly, 1986; Lewis, 1988; McNeill and Freiberger, 1988; Shaw, 1989; 
Scisco, 1989; Randall, 1989). For instance, this cover of the August 1988 edition 
of the magazine Family & Home Office Computing clearly portrayed this shift as 
“the move from corporate to home” (Fig. 10). Although in the late 1980s the 
home-office was certainly a high-concept marketing term72, it also formed a real 
place for doing work at home away from the office. And it was in this work-
centered enclave within the home that the computer, for the first time, found a 
truly purposeful and meaningful place in the domestic setting as an office tool, 
with productivity suites now being used by millions of ordinary people as an 
integral part of their domestic lives. 

MS Works, which in the late 1980s came bundled with the IBM PC, presented 
an all-encompassing and affordable work environment to the computing masses 
(Hume, 1989; O’Reilly, 1989). Essential to the package was that it blended 
productive power with ease-of-use. It was this convenience in the means of 
interaction coupled to the promise of the improvement of a task-centered 
productivity that convinced many newcomers to engage in a productive use-
relationship with the machine. MS Works offered four basic software programs that 
                                                             

71 The magazine Compute! reported how “[t]he self-employed ha[d] particularly taken to 
the machine” and that “53.2 percent of those who began working at home in the past 12 
months said the computer was essential or very important to their decision to work at home” 
(McNeill and Freiberger, 1988: 24/26). 

72 Every company selling office-related equipment targeted the home office. A variety of 
new technologies were marketed in national newspapers and computer magazines as 
indispensible tools for this new refuge for office computing at home, including modems, 
printers, facsimile machines, copiers, feature telephones, and answering machines (McNeill 
and Freiberger, 1988; Scisco, 1989; Randall, 1989). 
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Fig. 10 – Cover Family and Home-Office Computing (August 1988). 
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were scaled-down versions of Microsoft’s flagship applications: a word processor, 
spreadsheet, database, and communications tool. In addition, it included an 
“applications launcher” enabling users to launch work-related utilities from within 
Works, including an alarm beep to remind them of appointments, an appointment 
manager, a pop-up calculator and a tool for dialing telephone numbers on screen in 
use of a computer modem (Matthews and Matthews, 1990). 

MS Works formed an all-encompassing work environment on at least three 
levels; (1) a consistent user interface; (2) the ability to switch back and forth 
between applications without closing them; and (3) the ability to transfer data 
between applications. In terms of user interface consistency, the package relied on a 
set of procedures which were instantly accessible through pull-down menus that 
were virtually the same in all applications, and which could be invoked by the user 
from the keyboard or by pointing and clicking with a mouse. In addition, MS 
Works allowed up to eight files, or task spaces, to be active and in use at once. This 
ability was also key in the first office suites that had appeared in the early 1980s, 
and was commonly known as “multitasking” (or concurrency). Multitasking 
indicated a property of the computer system to execute multiple computations at 
the same time, and it functioned as one of the fundamental techniques of the 
integrated software packages. It was often claimed that multitasking functionalities 
enabled managers to easily switch between applications in a way that was 
considered to be a more convenient way of work as it “reflect[ed] ordinary work 
patterns” (Cogswell Carr, 1983) that were supposed to directly lead to the increase 
of managerial productivity (Steger, 1984). 

For the typical user, multitasking with MS Works was experienced as even more 
convenient than multitasking with one of its predecessors because it implemented 
overlapping windows. This meant that each file became a window on the screen, 
which could be a mix of word processing, spreadsheet, database or communications 
files. But what users considered as the primary advantage of overlapping windows 
was not the ability to perform more than one job at the same time, but, as it was 
explained in a review in The New York Times, it permitting “an easy sharing of 
data—easy […] as the word is used within the computer community […] 
refer[ing] to the facility with which what is entered and manipulated in a 
spreadsheet can be turned into, say, a graph” (Sandberg-Diment, 10 Jan. 1984). 
This was the kind of ease that HCI, as discussed in Chapter 3, linked to the 
efficient performance of typical office tasks. For that matter, I argue, ease-of-use in 
MS Works was equivalent to an ease-of-work—in particular, the kind of office 
work that dominates an emerging information or service economy. Ease of data 
sharing enabled users to directly manipulate a data object by mouse (e.g. a block of 
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text; a row of spreadsheet data, or a graph) and then to exchange that data object 
between applications by performing an operation on it with the selection of a pre-
specified procedure, or action, from the menu (e.g. copy, paste, delete, change size). 

Similar to the logo culture, the user of MS Works created his own data objects, 
and used these objects as building blocks in the construction of computational 
objects—now termed documents. But in contrast to the use of Logo, where the 
intrinsic value of the creative activity was not this effort’s product—computational 
procedure visualized as a geometrical drawing—but a greater cause of learning 
computational thinking, in MS Works the product of the creative effort—
document—formed the most valuable asset. For that matter, MS Works most 
valuable tools-to-work-with were the editing operations—that is, the cut-and-paste 
procedures, available in the pull-down menus of each window enabling users to 
interchange data between documents, and quickly integrate spreadsheet 
calculations, database information, graphs and text within a single high-quality 
document (Heidi, 1988). 

But for the efficiency of ease to take full effect, the program’s means of 
interaction first had to become habituated knowledge. Users of MS Works learned 
to be literate in integrated software packages in use of one of the many textbooks 
that appeared on the topic of using computers as tools for personal productivity in 
the late 1980s (Yasuda and Frederick, 1986; Matthews and Matthews, 1990). 
Users were spared discussion of computer technicalities and programming, and 
were stimulated to think of computing in terms that related to “using” computers. 
Such textbooks encouraged its readers to think of the computational procedures of 
a software package in terms of “tools” that extended their productive abilities in a 
certain work task. Here they learned about tools for editing, saving and printing, 
copying and pasting—that is, copying graphs to word processor or spreadsheet 
windows, and copying spreadsheets or database report totals to word processor 
windows. 

Moreover, users were encouraged to think of the computer in terms of the 
metaphors by which they interacted with the machine, learning the user skills 
involved in: working with menus and menu shortcuts; moving, activating and 
changing sizes of windows; and using scroll bars and scroll boxes. Employing one of 
the many user-oriented textbooks as a guide, white-collar workers computing in 
the home-office quickly learned to make the operational language of the office 
suite part of their working vocabulary, and an integral part of their daily work 
routine. Small and relatively simple computational procedures—copy, paste, save, 
print, delete, merge—could now be employed as tools of productivity by the user, 
and become functional as essential work procedures—that is, indispensable 
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attributes of knowledge work enabling individual workers to do productive work 
efficiently and effectively independent from any organization other than themselves. 

Then, I argue, the most fundamental and transformative aspect of home-office 
computing was not the realization of home as a new place for work, but the fact of 
a kind of productive work now enabled to take place outside the corporate setting, 
by individuals, on the basis of a productive connection to a versatile and very 
powerful machine. And, importantly, although this machine now stood on a 
desktop in the home, it is with the emergence of this culture of office computing at 
home in the late 1980s that the computer, to a certain extent, lost its dependency 
on a connection to a specific locale—either home or office—with the “joint venture” 
of user and personal computer now shaping into a quasi-autonomous productive 
apparatus integrating the working individual with a formal representation, or 
computational model, of the office environment. 

 

4.3.2. Connecting the Use of Software Applications to Individualism 

Ideas and values associated with this productive use-relationship with computing, 
such as the tool-like status of software applications, the pursuit of individual 
interests, self-sufficiency in office work, and productivity as a personal attribute, I 
argue, were shaped, defined and cultivated both through software and through 
print; in the worlds of user interfaces, and that of the computer magazines and 
other computing textbooks that, starting in the early 1980s, progressively shaped a 
use-relation connecting uses exclusively to software applications instead of 
programming languages. These magazines promoted software applications, 
productivity software in the particular, as being powerful work resources acting 
under complete control of this user that was no programmer, but a white-collar 
worker. They linked this using worker to a vision of productive computing at home, 
in which the use of software applications appeared as the locus of a productive and 
self-sufficient mode of life intermixed with work. 

Something that has not been discussed in the previous chapter, but what is of 
particular interest in comparison to the logo culture, is that early researchers 
associated with the field of HCI explicitly opposed their project to the research 
effort of Artificial Intelligence. They did so in order to add force to their 
promotion of a philosophy of computing that compared to AI’s deep philosophical 
undertones was highly pragmatic (tool-oriented) in character. For example, in his 
book Software Psychology (1980) Ben Shneiderman forcefully emphasized how 
“human reason” and “computer power” (implicit reference to Weizenbaum, 1976) 
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formed two ultimately distinct categories, and it made no sense to perceive 
computers as thinking machines. Compared to Papert’s belief in the deeper 
intellectual nature of the computer that he had borrowed from AI, Shneiderman’s 
vision indicates a radical change of thought about how computing should be 
associated with human activity. This difference becomes abundantly clear with 
Shneiderman’s characterization of computers as “merely tools acting under human 
control” that in his vision had “no more intelligence than a wooden pencil” (272). 
But whilst lacking “intelligence”, he argued, they incorporated a great potential for 
“aiding people in creative and productive work” (280). 

Similar to the HCI research discussed in Chapter 3, both elementary textbooks 
on computing and computer magazines positioned the user at the center of 
computing. But these latter publications linked their user-centered philosophy in a 
much more explicit way to a practice of productive computing at home in use of 
software applications, whilst extensively putting forward the idea that the assumed 
benefits of this practice (e.g. increased autonomy, the opportunity to achieve 
individual work objectives, enhanced control over the work life balance) had a 
direct bearing on the individual home user. To start with the similarity to HCI 
discourse, user-oriented textbooks and computer magazines mirrored the kind of 
pragmatic computing philosophy that someone like Shneiderman expressed. They 
discussed the use of computers in a non-threatening and comprehensible manner, 
and encouraged users to think of computers and software applications in terms of 
tools, and what these tools could effectively do for them in their private and 
working lives. For example, we see Shneiderman’s no-nonsense and task-centered 
vision of the computer reflected in the textbook Using Microcomputers: A Non-
Programming Approach to Computer Literacy (Yasuda and Frederick, 1986). The 
book defined the computer as “really nothing more than a machine made up of 
electronic and mechanical parts” that had no other function than to be employed 
by ordinary people “as a tool to increase their personal productivity” (1986: 4). At 
this point it becomes really evident that there was absolutely no place within this 
culture of home-office computing for the kind of computational thinking 
associated with the logo culture. 

Interestingly, whilst Yasuda and Frederick promoted the idea that the computer 
was a common household tool whose only function was to add convenience to the 
everyday lives of individuals, they also set it apart from other mundane domestic 
appliances. For example, similar to social scientist Sherry Turkle who had argued 
that the computer formed a unique object because of its openness to an enormous 
“diversity of relationships” (1984: 15), these authors repeatedly stressed that the 
computer formed a unique and powerful tool because of its general-purpose 
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character, its “perceived absence of limits” as Yasuda and Frederick phrased it 
(1986: 4). As I pointed out in Chapter 1, for Turkle it was this open nature of the 
machine’s purpose that made it the ultimate Rorschach—a projective medium for 
the mind. In the eyes of Yasuda and Frederick, on the other hand, it was this same 
kind of openness that made the machine into the ultimate productivity tool. That 
is to say, in their view, the user could employ the machine to a seemingly endless 
variety of personal productivity purposes by selecting appropriate productivity 
applications from the enormous versatility of software programs that were 
commercially available. That is why these textbooks and magazines commonly 
addressed their audience as users of applications programs instead of programmers. 
To cater to the needs of these users, these publications taught them how to 
purchase, select and use software applications, and about how to effectively employ 
them as work tools for enhancing personal productivity. 

The computer magazine that was first published under the name of Family 
Computing in September 1983 took up a central role in the construction of the user 
as applications person, and the definition of use as an empowering activity of 
individuals wielding the information processing powers of software applications to 
their own advantage. Family Computing, and its chief-editor Claudia Cohl, actively 
pursued a novice audience of users, and presented itself as “a mass market 
magazine” with an outspoken “emphasis on applications and users rather than on 
machines” (Cohl, 1985: 4).73 Importantly, the magazine’s choice to employ the 
term “user” instead of “consumer”, “owner” or “reader”, was strategic, and reveals 
the close connection between the magazines and an emerging software industry. 
Here it is crucial to take notice of the fact that the term user was first employed by 
engineers in the computer industry to identify the figure that came to use the 
technology they engineered. This implies that employing the term user means 
adopting the engineering perspective that “assume[s] that everything is in reference 
to a computer” (Grudin, 1993: 112). Then by regularly addressing its audience of 
readers as users, a magazine such as Family Computing cultivated this idea that 
working at home productively was a computer-centered pursuit, and that the 
success of this pursuit was inextricably dependent on the use of software 
applications in the particular. 

                                                             
73 The article “The Value of Learning Languages” that appeared in The New York Times 

emphasized the link between users, software applications and enhancing productivity as 
well: “[t]he truth of the matter is that most people who become involved with computers 
limit themselves to being users. That is, they run word-processing or other application 
programs simply to get their work done” (Sandberg-Diment, Jul. 1985). 
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In a concerted effort to eliminate the act of programming (and associated values 
of technical expertise that Papert held so dear) from the realm of use, the magazine 
progressively shaped the identity of the user by opposing this computing individual 
to the tech-savvy figure of the hacker and/or programmer. For instance, in one of 
her editorials Cohl described how in the 1970s it were initially the hackers, or 
hobbyists, that had embraced the machines, took them apart, and probed their 
possibilities. Their goal, as Cohl described, “was to see how much they could make 
the computer do” (1986: 4). But such technological virtuosity was not at all “what 
being a user is all about”, as for Cole “[being] a user mean[t] instead seeing how 
much your computer can do for you” (ibid.). For that reason, Cohl’s magazine 
devoted so much of its articles to “applications: to extending your knowledge and 
expertise on how to use your computer” (ibid.). This educational philosophy of the 
magazine mapped onto a philosophy of how to use, and was radically different from 
Papert’s educational vision in which a process of learning was very much part of the 
act of use (or programming) itself. 

In the early years of its publication the magazine focused on explaining and 
specifying what the computer could do for computer-owning families in particular, 
discussing applications for the computer in a variety of domains including 
education, entertainment, home management and personal productivity. But from 
the mid-1980s onwards the focus on software applications shifted progressively 
towards a what it can do for you—the white-collar worker for whom the creation of 
high-quality information documents was core business—in your professional and 
working life. Halfway through the 1980s, when users increasingly started to 
employ the computer at home to do office related tasks, the magazine began to 
cover home-office related articles. Particularly striking, for that matter, is the 
change of the magazine’s name, with it being renamed to Family and Home Office 
Computing in October 1987, and just Home Office Computing a year later, in 
September 1988. In the late 1980s, the magazine centered on the wide array of 
productivity software that was commercially available, whilst advocating how such 
software formed an enabling condition for individuals to achieve their work-related 
goals at home—that is, it portrayed software applications as powerful resources 
that “were making it possible for people to improve their productivity and expand 
their capabilities” (Cohl, Aug. 1988: 1). 

Family & Home Office Computing, I argue, connected the use of software 
applications to the user as individual, and connected this user to a concept of a 
productive life at home in which office work and leisure combined fluidly. It 
glorified the ways in which home workers reaped the benefits of the new 
technologies to productively and conveniently intermix lifestyles with workstyles, 
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thereby challenging the inflexible and dependent position of the traditional office 
worker (Sullivan, 1988). The magazine profiled itself as a personal consultant for 
all those individuals that were “following the [American] dream”, had the guts to 
venture out on their own, completely independent from the corporate setting 
(Cohl, Aug. 1988: 1). With software and hardware reviews, tutorials, sample 
applications, and the best practices from the field, the monthly magazine aimed to 
help users to get the most out of computer technology and to be successful in 
business, ensuring both independence and success. 

Especially since its reorientation towards the topic of working at home in 1987 
the magazine expressed a celebration of the individual, and repeatedly portrayed 
the successful user as an independent that had cut the ties with their former 
corporate employers, and had effectively wielded the powers of the machine, and 
the versatility of software applications, to start out on their own. In one of her 
editorials Claudia Cohl argued that she was particularly struck by the enormous 
opportunity that computer technologies had enabled for individuals to take charge 
of their own productive powers, and be able to decide how to shape the balance 
between work and life. The opportunity offered by technology, and the ability for 
the individual to produce the highest quality of professional work, in the words of 
Cohl, formed a: 

[…] chance to head out on your own. To spend time the way you choose and be with 
people you care about—particularly, family—in a place you want to be. And on top of it 
all, it’s a lifestyle merger, not the corporate kind, but a personal one, a merger that 
combines know-how and professionalism with the determination to succeed on your 
own terms. (Cohl, Sep. 1988: 7) 

In his book The Net Effect historian Thomas Streeter argues that in the early 1980s 
the use of microcomputers developed into a consumer activity in which users were 
forced to be rationally engaged in a new marketplace as “individuals”—reading on, 
buying and making use of microcomputers—in a much more profound way than 
ever before. For Streeter, this kind of engagement with the market bore a close 
resemblance between a practice in everyday life and the core values of a new 
economic vision that promoted, in his words, “a world of isolated individuals 
operating apart, without dependence on others, individuals in a condition of self-
mastery, rationally calculating prices and technology” (2011: 88). 

To Streeter, then, the individual’s lived experience of engaging in all aspects of 
the microcomputer’s application as an isolated practice is what made a neoclassical 
economic vision “feel right” (ibid.). Extending Streeter’s analogy, a magazine such 
as Home-Office computing helped shape and popularize the idea that lifting 
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productivity was a personal objective, and that computing at home was all about 
individuals that were self-sufficient, engaging in individualized use-relationships 
with their computers independent from direct corporate “interference”. That is to 
say, objectives for improving productivity that had traditionally been associated 
with the computer aided automation of office workflows, were discussed in 
computer magazines as fundamental attributes of the personal work- and lifestyle 
of the individual user of software applications. By actively giving shape to, and 
cultivating the link between home-office computing and individualization in work, 
these magazines, I argue, helped to make the vision of the individual user as 
autonomous, efficient and productively operating applications person “feel right”, 
to use Streeter’s words. To return to the strategic choice for the term user, it can 
well be argued that computer magazines employed the term with a similar 
connotation of addiction, as in “drug user”. Yet in this case the magazines did not 
feed an addiction to narcotics but to software applications. They encouraged the 
user’s becoming “dependent” on software as a tool to do work—that is, they 
nurtured an addiction to be productive, any time, and any place with a computer-
device in fingertips reach. 

 

4.4. Conclusion 

Changes in the relations that formed these two very different cultures of problem 
solving, as they occurred between the late 1970s and late 1980s, indicate a 
culturally and historically specific process involving multiple facets of 
transformation. The shift from a programming language to a productivity suite as 
the central object of use certainly constitutes one of the major facets of change. But 
as argued, this change to the technological dimensions of these cultures was 
accompanied by key changes in the use-relationship connecting computing with 
human activity. In turn, these changes were intertwined with transformations to 
some of the fundamental principles and ideas associated with the organization of 
this relationship, and with transformations in the kinds of mediators that 
contributed to the integration of computing into human practices, by informing, 
shaping, cultivating and legitimating these ideas. 

The change in the concept of computing’s connection to individuality is 
particularly striking. Underlying the use of logo as educational environment was 
the assumption that children would be able to grow a computer in the mind, and 
thereby form an indirect relation of dependency on the machine, enabling them to 
cope with the information (or problem solving) complexity of an increasingly 
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computerized world. As such, the logo culture imagined and promoted an 
independent cognitive relationship between individual and computer. In contrast, 
within the culture of productive computing at home, the use-relationship between 
computing and human activity was characterized by a far more direct kind of 
dependency. Features and functions of software applications came to function as 
indispensible attributes of white-collar workers, enabling these individuals to 
perform office work at home. This different kind of relationship also implied a very 
different kind of literacy—that is, a literacy more associated with a problem of 
“how to use”, which contrasted with Logo’s deep-seated effort to educate 
computational thinking. 

But did “problem solving” come to a full stop when in the 1980s the typical user 
turned out to be a productive home worker rather than a creative problem solver? I 
have argued that a problem-solving relationship occurred in a different form, 
signifying a new kind of relationship with the “perceived absence of limits” of the 
computer (Yasuda and Frederick, 1986: 4). A relationship characterized more with 
productive than intellectual growth, but not less concerned with mobilizing the 
seemingly limitless potential of the universal machine. It could certainly be argued 
that a transformation occurred in the perceived “nature” of the machine’s problem-
solving space, from one associated with worthy educational objectives, to one 
associated exclusively with office work, and were problems to be solved were 
addressed as tasks to be accomplished. This meant that a problem solving process 
of specifying an algorithm by making use of, and building on, the procedures of a 
programming language, became a task-oriented process of producing an office 
document by making use of a versatility of software applications. 

It is important to acknowledge the fact that the use of Logo was caught up with 
an educational philosophy that entertained connections to the educational field and 
education as an organized body of authorial actors—educational professionals and 
pedagogical theories— that shaped practices of learning in schools. Even though 
Papert himself was not an educational authority, he acted as one whilst developing 
his own pedagogic theory of logo programming by intermixing Piaget’s work on 
the psychology of the learning child and concepts from Artificial intelligence. 
Importantly, Papert provided what the educational field was so desperately looking 
for, a practice and a theory concerned with improving human ways of thinking and 
solving problems by engaging with the systematic and quantitative thinking 
associated with the programming of a computer. Thus similar to the movement of 
individualization in the 1970s word processing culture, in the logo culture the 
individualized use-relationship connecting students with computing was integrated 
with the overarching objectives of the educational system. 
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In contrast, the culture of productive computing at home was characterized by a 
more profound individualization of this use-relationship, with the individual user 
appearing as the locus of productive use practices taking place in the home, whilst 
the direct organization of this use-relation by discourses and practices associated 
with a kind of organization such as the educational field seemingly disappeared. 
But a new “breed” of computer magazines, as argued, emerged as key mediators in 
the culture of home-office computing that exploded in the 1980s. These magazines 
helped to legitimize the connection of interdependency between users and software 
applications, while they linked this user-application connection to a set of ideas 
about individualization, autonomy in work, and individual mastery over the 
computer. 

A magazine such as “Home-Office Computing” helped to define use as an 
applications-centered activity by distinguishing it from the technicalities of 
programming, and the kinds of problem-solving practices associated with “growing” 
a computer in the mind. Magazines expressed how the use of software applications 
could enhance the productive powers of individuals, enabling them to take charge 
of the work life balance, and accomplish their objectives independent from 
corporate organizations. Looking at the role of computer magazines it is clearly 
evidenced that they maintained strong connections with an emerging industry for 
the production of software applications. To cite periodical scholar Margaret 
Beetham, part of the magazine’s function can therefore be “explained by its 
convenience for producers” (1990: 21). The way in which the magazines, as argued, 
helped to eliminate programming languages and the act of programming from the 
realm of use, for that matter, can certainly be seen as a strategic choice, connecting 
use in a relation with software applications rather than programming languages. 

But their strong desire to link a vision of individualism to the use of software 
applications cannot be explained in reference to economic and consumptive 
motives alone, and should also be questioned in terms of its associations with a 
broader economic context exceeding the limited space of the 1980s culture of 
home-office computing. Papert’s educational philosophy, for example, not only 
linked to the fields of AI and developmental psychology, but also entertained direct 
associations with a broader educational order that had connected the education of 
problem solving abilities to a vision of an impending information society. There is 
certainly good reason to contemplate if the magazines that promoted and 
disseminated a philosophy of computing as an individualized and self-sufficient 
activity connected to the use of software applications, drew their incentives from a 
new and overarching economic order that, as Streeter argued, took shape at 
roughly the same time. 



	

Chapter 5 

The Transformation of Online Searching,  

or, The Integration of Search and Retrieval 

 

5.1. Introduction 

Search is a fundamental part of the way we live now. We cherish the massive 
volumes of the Web’s information that can be transmitted to us instantaneously 
and effortlessly in the one-button operation of querying the search engine. In both 
our working and private lives we make extensive use of this information retrieval 
machine to independently satisfy our information needs, anywhere and anytime. 
This chapter examines the archaeology of our search relationship with computing 
by interrogation of the period between the mid-1970s and late 1980s when 
computerized search systems moved out of the American library, into the homes of 
ordinary people. In the 1980s, before the emergence of the Web, a cultural 
formation of online search took shape when consumer information systems such as 
CompuServe made large amounts of information instantly accessible online for 
people with a personal computer and a running subscription to their service. These 
systems served information by menu-driven search interfaces, enabling non-expert 
users to obtain information by themselves at home, whilst saving them a trip to the 
library at the same time. 

This self-sufficiency in the access, search for, and retrieval of information by 
means of a personal computer at home, I argue, radically differed from a 1970s 
culture of online searching in American libraries where a human intermediary 
searched on behalf of the end-user seeking for information. This human interface 
had expertise in information searching, and mediated in the search process of 
individual library users requesting bibliographic references. These references were 
stored online in massive computer databases accessible only through the computer 
information retrieval systems that had been introduced within American libraries 
from the early 1970s onwards. The search expert employed by the library 
performed as a kind of human search engine, who, enhanced by the retrieval 
capacities of the computer system, used the seeking powers of the brain to take full 
control over the search process; all with the aim to anticipate and satisfy the library 
user’s information needs in the best possible way. While this human directed 
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culture of online searching in the library flourished between the mid-1970s and 
early 1980s, it gradually disappeared when the computing masses discovered that 
they could retrieve information by themselves at home using one of the many 
consumer information services available in the 1980s. 

By juxtaposing these cultures of use, I show how a library rationale of assistance 
in the search for information by use of intermediaries entered our quotidian 
information practices in the technical form of the menu-interface with the 
individualization and domestication of online searching in the 1980s. While this 
technical search assistant formed an enabling condition for users to carry out their 
own searches at home, I argue that it also formed the condition of possibility for 
computer systems to perform as key actors in the search and retrieval of 
information, at the expense of human expertise. Importantly, I argue that we can 
only fully only understand the purport of these dramatic transformations if we take 
into account an interconnected set of fundamental changes to not only the 
technical conditions of these cultures, but also to their human, knowledge, 
ideological and political dimensions. While changes in technological relations are 
certainly seen as essential, I will direct particular attention to social and cultural 
transformations involved in the shift from a culture of search centered on human 
expertise, to one centered on non-expert individuals. More specifically, I argue that 
these transformations involved complex changes to the principles and ideas 
associated with the organization of the search process in these cultures, and with 
transformations in the kinds of mediators that informed, shaped, defined, 
cultivated and legitimated these ideas. 

In the 1970s library search culture the most important mediator was a human 
search expert. The field of library and information science conceptually supported 
the performance of these experts by developing the strategies, tactics and 
techniques they could employ to manage complex search processes while aided by a 
computer system. The computer system certainly functioned as a key actor itself, 
but it was the human expert, I argue, who brought the powers of the machine to 
bear on the overall search process that extended beyond the technical domain of 
the system. Of course there was no search without end-users requesting 
information, but these figures’ sole responsibility was the input of a verbal question, 
whilst they gave little to no direction to the search process itself. Contrasting, in 
the 1980s search culture end-users performed their own searches in use of their 
personal computers at home. Here a technological interface in the form of the 
menu functioned as a key mediator in a culture where the machine directed the 
search at the back-end, whilst the user exclusively interacted with the front-end—
that is, the user interface. 
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Importantly, for the use of these menu-driven search systems supporting a 
machine-directed search to become accepted practice in the daily life of ordinary 
people computer magazines played a central role. These magazines encouraged its 
users to think of this change towards machine directed searching not as a loss of 
control over human expertise in search, but as an improvement in the level of the 
individual’s autonomy in the search process. Magazine discourse, I argue, linked 
the information search to values of self-sufficiency and information immediacy 
within a concerted effort to eliminate the librarian, and the role of human expertise, 
from the online search process, whilst positioning the individual user as the new 
locus of search. 

 

5.2. The Culture of Online Searching as Human-Directed Process 

A 1981 advertisement published in the magazine Online introduced the Dialog 
information retrieval system as an aid to librarians in two ways: “satisfied users” and 
“happy bosses” (Fig. 11). The magazine catered to reference librarians, and the 
advertisement was aimed to convince them of the dual benefits of this new 
computer search system that could possibly replace the traditional use of the card 
catalogue in the bibliographic search. The advertisement foregrounded the value of 
the Dialog system for library management—“happy bosses”—to emphasize how 
the use of a computer in the retrieval of references would speed up the search 
process, and thereby function as a much more cost-effective means for handling 
reference questions. It underscored the value of the system for library patrons—
“satisfied users”—to, firstly, allude to the core business of the traditional reference 
librarian as the professional responsible for satisfying the information needs of the 
library user, and secondly, to advocate how a search with this computer system 
would meet the bibliographic needs of this end-user far better compared to the 
card catalogue. But most importantly, the advertisement aimed to convince 
reference librarians (pictured behind the “satisfied user”) that the computer would 
not replace them altogether (a long held fear amongst librarians), but would rather 
enhance their traditional role as knowledgeable intermediaries connecting library 
collections with library users. 

The Dialog computer system replaced the card catalogue, and functioned as the 
technical heart of a cultural formation of online bibliographic searching that began 
to take shape from the mid-1970s onwards. However, the key mediators in this 
culture of search, I argue, were not these computer systems, but updated versions 
of traditional human reference librarians who now performed as search specialists 
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that wielded the analytical and logical powers of their minds to both direct the 
search process, and to ensure that the needs of end-users requesting information 
were adequately met. To better understand the key position of human librarians in 
online bibliographic searching it is important to first briefly reflect on the history 
of library automation. That is, in particular to how in the early 1970s, as a response 
to a looming information crisis, libraries strengthened the role of human searchers 
in reference work by automating only certain parts of their search procedures 
through the introduction of computer systems. 

This information crisis we can trace back to the research effort of the Second 
World War, and the exponential increase in the scientific publishing rate that 
formed a direct effect of it (Rayward, 1985). Where at the beginning of the 19th 
century some 100 journals existed, this number increased to circa 10,000 journals at 
the end of the 1960s (Bourne, 1980: 155). Because of the large volumes of 
literature produced, warehousing this literature in the library, and manually 
retrieving specific items of interest from this great bulk of information, became 
increasingly costly and ineffective. Through the 1950s and 1960s, in an attempt to 
cope with this information explosion, libraries specified and optimized the 
indexing and classification schemes they had traditionally employed to effectively 
warehouse, search for, and retrieve literature. Nonetheless, from the 1960s onwards, 
the library field progressively recognized that they were facing a crisis, with the cost 
involved in handling these large amounts of publications soaring, and traditional 
classification and indexing techniques no longer being able to cope effectively with 
these increasing volumes of information (Belzer et al, 1971).74 

When in the early 1970s the information retrieval system Dialog became 
commercially available for corporate and government institutions and university 
and public libraries, the opportunity arose for libraries to add automated elements 
to their traditional methods and techniques through the application of computers. 
Online computer systems, and the services that disclosed them to users, had first 
been developed in the 1960s including Orbit, BRS and Lexis, but the largest and 
best known was Dialog. The latter was created in-house by the Lockheed 
                                                             

74 The article “Online Retrieval Today and Tomorrow” published in Online Review 
articulated the state of crisis in the library in the following terms: “[w]e are living in a 
knowledge based society in which sophisticated billion dollar industries depend on the 
production and efficient use of information. In addition, we are facing a crisis – the cost of 
production and processing of publications is growing much more rapidly than are the 
budgets and buildings of the libraries that house them. Traditional techniques and old 
technologies used by many libraries cannot cope; changes must take place if we are to keep 
pace with the increasing volume of information” (Williams, 1978: 353). 
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Fig. 11 – Advertisement Lockheed Dialog (Online, July 1981). 
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corporation, and initially only served its own limited community of scientists 
(Bourne and Hahn, 2003). But when public packet switched data communications 
networks such as TYMNET and TELNET developed at roughly the same time, 
enabling cost-effective timeshared connections between terminal equipment (e.g. a 
keyboard and a CRT display) and mainframe computers over the regular switched 
telephone network, these systems were opened up commercially, and services were 
provided to a much larger group of institutional users including libraries (Bourne, 
1980). As a result, a commercial industry of online information exploded in the 
1970s. 

It is important to briefly reflect on the fact that the information retrieval system 
Dialog was created in-house at Lockheed. This fact serves as a key indicator of how 
such systems for commercial use had developed relatively independent from the 
science of Information Retrieval (IR), and its philosophy of computer-centered 
search, as it developed in the 1950s as a direct response to the same crisis in 
information access (see section 5.3.2). The mathematician Calvin Mooers had 
introduced the term “information retrieval” into the literature of documentation in 
the 1950s, and had conceptualized the retrieval process as the rediscovery of 
relevant information within “large collections” by means of a machine that carried 
out the search in the form of a machine-driven sorting operation (Mooers, 1950). 
The field of information retrieval, which is still very influential in the development 
and optimization of contemporary search engine technologies, came to represent 
the domain of the computer system, and the computer sciences, and defined search 
as equivalent to computer-driven processes and techniques. In contrast to the 
library, IR consciously tried to eliminate the expert human intermediary from the 
search process, whilst positioning the domain expert (the scientist as user of the 
system) as the user that would directly be in control of a computer-driven search 
process. To achieve this aim, IR researchers focused on full text searching and 
automatic techniques for indexing information collections. Importantly, these 
efforts in the field of information retrieval resonated only minimally with the 
companies that developed the first retrieval systems for commercial use in libraries, 
such as Dialog (Sanderson and Croft, 2012). These large-scale information 
retrieval systems operational for commercial ends in the 1970s only used the most 
basic retrieval technologies. They mostly employed a combination of inverted file 
indexes and Boolean techniques, which already in the 1960s and 1970s were 



Chapter 5 

 139 

heavily debated and criticized amongst members of the IR research community 
(Belkin and Croft, 1987).75 

To give emphasis to the fact that these commercial services developed 
independently from the field of IR, it is important to acknowledge that the 
development of IR systems such as Dialog, and their application in online services, 
was not the exclusive result of innovations in retrieval techniques (e.g. Boolean 
retrieval), but also a direct result of the commercial availability of computers in the 
1960s (e.g. IBM’s 360 system), and the development of magnetic storage 
technologies enabling a more interactive mode of search.76 Equally important, 
Dialog’s development was also a direct effect of the invention and production of 
bibliographic computer databases (Bourne, 1980; Neufeld and Cornog, 1986; 
Griffiths and King, 2002; Bourne and Hahn, 2003). These databases originated in 
the mid-1960s when the so-called abstracting and indexing (A&I) services started 
to create citations, abstracts and indices from primary publications in computer-
readable form; a crucial process at a moment that the automatic indexing 
techniques developed in the field of information retrieval had, not yet, been 
implemented in commercial retrieval systems. These databases were distributed on 
a purchase, lease or license basis to database vendors (e.g. Dialog), enabling the 
development of search services from these tools for institutional users such as 
libraries. 

At the time Dialog opened online access of its system over the aforementioned 
packet-switched networks, it expanded the number of databases that it obtained 
from A&I companies. When online vendors such as Dialog began to dominate 
commercial online retrieval, the number of online databases grew enormously, 
from only a couple of dozens in the late 1960s to over 2000 in the early 1980s 
(Griffiths and King, 2002: 49). In 1980, Dialog alone offered “access to over 100 
databases”, while it served “some 7000 users in more than 40 countries” (Bourne, 
1980: 157). Equally important, in the course of the 1970s many databases were 

                                                             
75 The disadvantages of Boolean retrieval techniques were heavily debated in the 1960s 

and 1970s. Yet despite these objections, and many more advanced models of retrieval 
techniques having been developed, Boolean techniques were employed in most of the 
commercial IR systems because it was not “economically feasible” to implement “alternative 
techniques […] untested in large-scale environments” (Belkin and Croft, 1987: 113). 

76 Here a “more interactive mode of search” means relative to the kind of batch searching 
practices that prevailed in the 1960s. In batch searching, queries of information requesters 
were grouped and processed by the computer simultaneously. In the early 1970s batch 
searching gave way to so-called “online searching” in which systems could be searched over 
networks in real-time in use of Boolean queries (Bourne, 1980). 
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produced that were no longer strictly technical or scientific in content, but covered 
areas in the social sciences and humanities, as well as more general interest topics 
including economics, marketing, insurance, publishing, etcetera. 

With the number of available databases expanding, the amount of users also 
expanded and diversified. An increasing number of academic and large public 
libraries started with search services such as Dialog’s in the mid-1970s. In the mid 
to late 1970s online searching was accepted as regular practice within American 
libraries, and it came to function as a quick and effective means for handling 
reference questions, and retrieving information adequate to a library user’s request. 
As a result, “[a] new profession was born: the online searcher, or ‘intermediary’” 
(Neufeld and Cornog, 1986: 186). Whilst these human search intermediaries did 
not play any (significant) role in the technical development of the retrieval systems, 
they performed as key mediators in the bibliographic search process, thereby 
supported theoretically by the field of library and information science. 

 

5.2.1. The Librarian as Knowledgeable Interface in a Problem-
Solving Process 

From the mid-1970s onwards search specialists discussed, theorized, and organized 
online searching within professional library-oriented magazines such as Online 
(1977), Online Review (1977) and Database (1978), and a range of textbook 
literature on online searching (Lancaster and Fayen, 1973; Meadow and Cochrane, 
1981; Fenichel and Hogan, 1981; Byerly, 1983; Maloney, ed. 1984; Lee, ed. 1984) 
that presented essential information resources to the human searcher. Supported by 
these information sources, these human user interfaces searched for bibliographic 
references online with the aim to fully satisfy the information need of the end-user. 
In their role as interface, search specialists performed in similar instrumental roles 
as the operators of the MT/ST (see Chapter 3). That is, they instilled the 
functional logic of the computer system, and, whilst searching, continuously 
reflected on its technical mechanisms to further the search process. But different 
from word processing operators, I argue, search specialists were not mechanical 
factors of a larger system, but rather their organizational hearts—that is, they acted 
as highly knowledgeable mediators that queried the IR system in a continuous 
dialogue with the end-user, whilst giving intellectual shape to the online search by 
using the analytical and logical power of their brains. 

“Online bibliographic searching is a complex problem solving activity” wrote 
library scientist and expert in the area of online bibliographic searching Carol 
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Hansen Fenichel in the opening sentence of her extensive review of research on the 
process of online searching (1980: 108). The brainpower of the search specialist 
bore a considerable part of the responsibility in solving the reference problem of 
the user. These human interfaces employed varying problem-solving techniques to 
effectively and efficiently advance the search process. Before I will further specify 
the role of the human search expert, it is important to emphasize how the process 
of searching and the process of retrieval indicated closely associated, but distinct 
processes in the culture of the 1970s online bibliographic search—something that 
is of particular importance when compared to the 1980s culture in which the 
distinction between both processes was much less apparent. In the 1970s, searching 
referred to the knowledgeable activities of a librarian that directed the overall 
process of locating information adequate to the request of the user, whereas 
retrieval indicated the processes and techniques of the computer system involved in 
the obtainment of data stored in electronic databases. In short, searching indicated 
a human-guided process, while retrieval indicated computational processes that 
were only a part of it. Whereas the system provided the technology in the form of a 
powerful bibliographic resource, the human searcher, as claimed by library scientist 
Ann Van Camp in the journal Online, performed in the role of “the interface 
between the end-user and the bibliographic retrieval system” thereby functioning 
as “the key to a high quality product being retrieved from [it]” (1979: 18). 

In the library setting, an online search service was normally integrated with 
reference services that had interfaced between library users and the library’s 
collections since at least the late 19th century (Deng, 2014). Importantly, the 
general function of these reference services was to help meet the information needs 
of library users. For that matter, they point towards the status of the library as a 
public service institution guided by a democratic mission of serving the people—
that is, satisfying the information needs of all of its users to the best of its abilities. 
In the early twentieth century American libraries started to professionalize their 
reference and information services through the use of more advanced indexing and 
classification schemes that materialized in the use of card catalogues, and the 
education of the reference librarian as “a highly personal and knowledgeable 
assistant to users” (260). Theories of reference work helped professionalize the role 
of the reference librarian, developing it from a mere personal assistant to a 
knowledgeable specialist in searching bibliographic references relevant to the 
information request of its patrons (ibid.). Although ideas about the amount of 
assistance reference librarians had to provide to users differed in these theories, it 
was agreed in general that these human interfaces had to be highly knowledgeable 
in both particular subject areas and the search for bibliographic work, in order to 
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“become the specialist in ‘finding out,’ even to the point of validating the data” 
(Rothstein 1961, 15 in Deng, 2014: 259). 

The 1970s online search expert presented a more tech-savvy kind of reference 
librarian that merged subject knowledge, a people and service oriented outlook, 
technical expertise in the form of sophisticated knowledge of databases (e.g. the 
indexing techniques, types of vocabulary control) and search systems (e.g. Boolean 
retrieval techniques, command language) and expert capacities in logical and 
analytical thinking. Librarians and library scientists that discussed the attributes a 
reference librarian had to posses to be an effective online searcher, repeatedly 
emphasized the importance of a problem-solving mind characterized by 
sophisticated abilities of thinking in logical and analytical ways (Camp, 1979; 
Hock, 1983). These problem-solving capacities were considered to be key in 
furthering the search process in each of the three stages that were generally 
differentiated in the overall process of online searching: (1) the preparation of the 
search; (2) the search proper at the terminal; and (3) quality control and assessment 
of the results. 

In the majority of searches the preparation stage formed the most time 
consuming part of the overall search. This first stage involved the brain of the 
human searcher in the understanding, analyses and negotiation of the problem, or 
question; the definition of appropriate concepts and corresponding search terms; 
and the development of logical search statements and a search strategy. In each 
case, the starting point of a search was a library user—most often an academic—
making a reference request with the search specialist at the reference desk. Here 
the librarian’s first step was to decide whether the question asked indicated the 
need for an online search, or that alternative manual methods of gathering 
information on the request were more appropriate, such as, for instance, browsing 
the library stacks. In general, a computerized search was preferred over a manual 
search when the question, as expressed within an article in the journal Online, was 
“multifaceted” and “require[d] a coordination of concepts” (Yarborough, 1977: 25). 
For example, as reported in the article, a question such as “What is the effect of 
educational television on bilingual children of elementary school age?” contained at 
least three facets, namely “educational television, bilingualism, and elementary 
school children” (ibid.). These facets, in turn, corresponded with a plurality of 
substantive concepts, all of which needed to be organized logically in order to recall 
all relevant bibliographic references associated with the problem. 

The first step of the search specialist was to define and negotiate the problem, or 
question, and rework this question into an effective Boolean search strategy by 
means of a pre-search interview that, on average, ranged between twenty to forty 
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minutes (Somerville, 1977). Since decades reference interviews were held to secure 
the quality of interaction between the user and the librarian, but in the eyes of 
search specialists a computer-mediated search necessitated a more structured 
approach to the interview to guarantee search effectiveness at the terminal because, 
(1) online time was costly, and the time spent online had to be minimized, and (2) 
the computer system demanded very precise query statements as input that did not 
translate in any straightforward way in the question specified by the user 
(Somerville, 1977; Dommer and McCaghy, 1982; Maxted, 1983). 

Usually, users did not even present a specific question to the search specialist, 
but described their information needs only broadly, as it was also typical in 
traditional reference work (Adams, 1979). In particular with a computer-mediated 
search such a situation involving an under-specified problem necessitated the 
mediation of the librarian, in order to find out specifically what kind of 
information was needed, to subsequently be able to translate a well-specified need 
in the specific terminology of the system necessary to retrieve relevant citations by 
computer.77 This step was considered to be crucial as computer searching 
“retrieve[d] concepts through the use of imperfect surrogates—words” (Adams, 
1979: 374). For that matter, by means of the interview the search analyst analyzed 
the request by drawing from the user “a detailed, accurate, and comprehensive 
description of the [information] need” in order to “restructure[d] it [the need] as a 
search” (1983: 50) as library scientist Lawrence R. Maxted pointed out in his 
discussion of the interview process in online searching.78 Thus the task of the 
searcher in the interview was not merely to specify the need by description, but to 
                                                             

77 A human search expert explained the importance of negotiating the information need 
in the following terms: “[t]he client usually describes his needs rather broadly, just as in the 
typical reference situation. The librarian needs to find out specifically what is most needed. 
This is especially important for a computer search. If specific topics aren’t brought out, the 
specific terminology necessary to retrieve these topics may not be used in the search. In 
most cases, the more specific a topic is, the more the chance or success. This is because 
fewer search words will be needed to cover the concepts involved and they will usually be 
relatively unambiguous. Searching a broad topic is much more difficult” (Adams, 1979: 
374). 

78 As Maxted explained, “[o]ne of the first steps for the searcher in the presearch 
interview is to have the user restate the information need and explain any concepts with 
which the searcher is unfamiliar. In turn, the searcher should ‘echo’ the request to the user 
for clarification and continue doing so until they agree that the searcher understands the 
request. This restatement of the search topic gives the searcher a clearer idea of the request 
and insures that the searcher did not misinterpret the user. This interchange between 
searcher and user also provides a beginning for the dialogue that will continue throughout 
the search” (1983: 51). 
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actively negotiate it so as to make it searchable by computer in a process of 
identifying the main concepts inherent to the request, and transforming these 
concepts into functional query statements. 

After the information need was negotiated, searchers developed a search 
strategy in written form that they employed as a plan to guide them in the search 
while working at the computer terminal. During this step, searchers decided what 
databases to search and in what sequence, they developed query formulations for 
the databases to be searched, and they defined the order by which these statements 
would be inputted in the system. A query formulation consisted of a list of query 
components and Boolean operators. Each query component (or facet) was 
represented by search terms. Boolean operators were employed that related these 
search terms to one another either by intersecting retrieved sets with the AND 
operator, grouping them together with the OR operator, or excluding them by the 
NOT operator. 

Boolean query languages added powerful functionality to bibliographic 
searching and enhanced the human searcher’s control over the expressivity of 
search, but also added a new level of complexity. In developing a Boolean search 
strategy the searcher had to be able to think both analytically, logically, and 
technically; thinking questions in terms of concepts, thinking concepts in terms of 
their combination, and thinking combinations in terms of what was possible as 
input in the computer system. This last aspect was crucial as most systems 
employed a “controlled vocabulary”, meaning that only the terms specified in the 
vocabulary were searchable. 79 In an on-going dialogue with the user the searcher 
assessed the possibilities and limits of a computerized bibliographic search against 
the user’s information needs and expectations. To negotiate a strategy of search 
that was responsive to the user’s needs as well as to what was technically achievable, 
                                                             

79 Most systems made use of a controlled vocabulary by which database entries were 
indexed solely in use of keyword descriptors that were part of the intrinsic vocabulary of the 
system. Each entry existed of several fields, such as author, abstract, title, and keywords to 
which terms were assigned by professional indexers that had build and maintained the 
database. In result, only the terms of the vocabulary were searchable. The indexed terms 
used by the system could be consulted in a dictionary that was either provided in book form 
or part of the system as a machine-readable file. Dictionaries listed all terms, normally with 
a count of the number of records that contained each term. Often the dictionary included 
information about semantically related terms as well, hence also functioned as a thesaurus, 
which aided the searcher in selecting affiliated terms that could be part in the same concept 
group. As the number of terms a system housed was gigantic, threading once way through 
the systems index was a skillful practice that required the ability of the searcher to think in 
terms of thesauri and indexes. 
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the searcher continuously explained technical fundamentals of the system to the 
user (see Somerville 1977 for a detailed transcript of such a negotiation between 
user and librarian). To help searchers in developing an appropriate and effective 
Boolean search strategy, they could draw upon various pre-specified strategies that 
had often been modeled after the actual searching behavior and skills employed by 
experienced human search experts in the process of online searching (Oldroyd and 
Citroen, 1977; Adams, 1979; Meadow and Cochrane, 1981; Oldroyd and Shroder, 
1982). Examples include “building block”, “citation pearl growing” and “successive 
fractions” (Meadow and Cochrane, 1981).80 

But online searching was considered to be a truly interactive human guided 
problem-solving process that necessitated for strategies to be continuously adjusted 
by librarians while performing the search at the terminal. When problems 
situations occurred (e.g. the retrieved set being too large or too small, or off-target) 
searchers employed a range of conceptual and operational “tactics” (Bates, 1979) or 
“moves” (Fidel, 1985) to generate solutions, and help further a search. On the basis 
of the observation and analyses of ninety searches, library and information scientist 
Raya Fidel had listed thirty different of such moves by which query formulations 
could be modified to improve the results of the search (1985). For example, to 
increase the precision of the search, searchers could adjust the importance of a 
search term by re-configuring its “weight”, could employ the negation operator to 
eliminate non-relevant references that consistently appeared in retrieved sets, or 
could choose to intersect a retrieved set of citations with another set that 
represented an additional concept to the query. 

After the search at the terminal was finished, and the system had delivered a list 
of references, the search specialist continued the interview with the user in order to 
validate and evaluate the outputs of the system, determine the user’s level of 
satisfaction with the retrieved results, consider alternative search techniques when 
necessary, and help the user in gathering the actual documents indicated by the 

                                                             
80 The building block approach was the most widely used because by breaking the search 

down into a set of component steps it simplified the process (Marchionini, 1995). When 
employing this strategy the searcher would break down the topic in several concept groups. 
Then s/he would combine the variant terms for each conceptual element of the request 
with a Boolean OR operator in a single search expression, and enter each of these “building 
blocks” (as many as there were concept groups) as a separate search statement (Meadow 
and Cochrane, 1981). In result, retrieved were so-called “sets”, consisting of all the database 
records meeting the search criterion. Subsequently, the searcher combined all the resulting 
sets into a single master search expression in use of the Boolean AND operator to produce 
a set of documents relevant to the problem as a whole. 
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references. Overall, guided by the library’s public service mission, the aim of search 
specialist was to satisfy, to a maximum degree, the user’s information request via 
the online search. With this aim in mind, search specialists acted as directing 
actors within this search culture. They performed as highly knowledgeable 
interfaces between end-users and library collections, and their brainpower formed a 
unifying component in the total “search engine”, and the key to fully satisfying, or 
solving, the informational problem of the user. 

 

5.2.2. Information Seeking: Theorizing Search as a Fundamentally 
Human Process 

The role of the human searcher as interface to the user in the process of searching 
and retrieving relevant information online was underpinned theoretically by the 
literature of library and information science, which reflected the high and 
expanding demand for online bibliographic searching in the 1970s. In a nutshell, 
library-oriented information scientists substantiated the idea that searching for 
information, whether online by computer or manually, was a fundamentally human 
process, and by its very nature a form of skilled human behavior. In their view, 
information searching involved complex human behavioral and cognitive processes 
that could be enhanced in use of various techniques, strategies and tactics, but 
which could never be fully automated by computers. To optimize the process of 
searching, therefore, library-oriented information scientists aimed to strengthen 
the role of the human librarian as knowledgeable mediator in searching citations 
adequate to the information need of the end-user. 

Studies of online searching belonged to a school of thought that proliferated in 
the 1970s and 1980s under the name of information seeking (see Krikelas, 1983). In 
contrast to the concept “information retrieval”, which indicated the role of the 
machine in search, the term information seeking alluded to the human dimension 
of a search process. Information scientist James Krikelas defined the latter concept 
as “any activity of an individual that is undertaken to identify a message that 
satisfies a perceived need” (Krikelas, 1983: 6). In the field of information science, 
the notion of search was distinguished from seeking. The term seeking commonly 
referred to human search activities through the abstract lens of a behavioral model, 
while search described the concrete “behavioral manifestation” of human 
individuals engaged in a process of seeking for information (Marchionini, 1995: 
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5).81 Research in information seeking formed a fundamental part of a library-
related kind of information science that had its roots in social science with a 
background in library science, and studied the search for information as a 
fundamentally human process. It continued in the tradition of library science, 
which, since at least the late 1940s, and guided by the Library’s public service 
mission, attempted to know the publics they served through the empirical study of 
library users and their behaviors in the search for bibliographic materials. Library 
scientists assessed the ways in which users acted in the process of finding 
information in the library, with the aim to anticipate their search behaviors, and 
improve the library’s reference service (Varlejs, 1987; Siatri, 1999). 

From the 1960s onwards a new kind of library-related information science 
developed when methods and theoretical frameworks from the social and 
behavioral sciences (e.g. psychology) introduced a new level of complexity in 
addressing issues pertaining to the users and use of the library as information 
domain. The results of empirical user studies were developed into behavioral 
models of information seeking, and much attention and debate was directed to the 
definition of key concepts such as “information seeking behaviour”, “information 
need” and “information use” (Krikelas, 1983; Dervin and Nilan, 1986). The studies 
associated with the topic of information seeking were extremely diverse in both 
method and content and very broad in scope, and certainly not limited to 
information issues pertaining only to the library domain. Nonetheless, all of these 
works belonged to a school of thought that subscribed to the idea that the search 
for information was a fundamental human process, and humans were naturally 
gifted with both physiological and psychological abilities tuned to processes of 
information search. 

Importantly, library and information scientists that in the late 1970s and early 
1980s directed attention to the topic of “online searching” certainly belonged to 
this school. These scientists emphasized the importance and strength of human 
cognitive processes (not computational processes) in the online search for 
information (Bates, 1979; 1981; Vigil, 1983; Woelfl, 1984; Bellardo, 1985). 
Interestingly, these scholars primarily directed attention to the search behaviors of 
the librarian rather than the library user, thereby bringing the discourse of 
information seeking in conversation with library science’s deep-seated interest in 
serving information to users by providing knowledgeable assistance through the use 
                                                             

81 When the role of computers in the search process increased in the 1970s and 1980s, 
the term search also came to “describe the actions taken by computers to match and display 
information objects” (Marchionini, 1995: 5). 
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of human intermediaries. It is important to understand that the choice of library-
related information scientists to focus on human search intermediaries instead of 
end-users was politically motivated. By professionalizing the role of the 
intermediary, the library aimed to ensure that it did not give the go-ahead for end-
users to perform their own searches, thereby possibly relinquishing its control over 
information retrieval and access. 

In the late 1970s and early 1980s most of these studies interested in the 
psychology of online searching developed from a dual motivation: (1) improving 
library search services for users by professionalizing the role of the human searcher, 
and (2) designing computer systems that resembled the information seeking 
psychology of human individuals.82 But even though these scholars took interest in 
the design of computer systems for information retrieval that more fully reflected 
the psychology of human behavior in searching, they did not intend to eliminate 
human expertise from the process of search. The design efforts were generally 
motivated by the assumption that the information retrieval system should function 
as, in the words of leading library-related information scientist Marcia J. Bates, “a 
machine enhancement of human searching” (Bates, 1981: 144).83 That is to say, 

                                                             
82 These scholars that had been closely involved with the design and study of online 

information retrieval systems for library use, drew on the conceptualizations of information 
seeking behavior for the development of (models for) information systems that reflected the 
actual seeking behaviors of its users much better than the state-of-the-art IR systems of the 
time (Belkin 1980; Belkin, Oddy, and Brooks, 1982; Bates, 1986; Ellis, 1989). These 
scholars explicitly criticized research in information retrieval, whilst arguing for a 
reorientation of the field’s design imperatives, “from a focus on the information retrieval 
system and on supposed ‘systemic’ factors to an orientation to the user and the user’s 
interaction with information sources” (Ellis, 1984: 25). Whilst these initial steps towards a 
user-centered approach to the design of IR systems are crucial, and can be linked to later 
developments in browsing and hypertext systems that were supposed to more fully reflect 
the actual searching behavior of people (Conklin, 1987), they had little to no effect on the 
design of the retrieval systems widely employed in libraries between the mid-1970s and 
mid-1980s. 

83 The work of library scientist and information science scholar Marcia J. Bates has been 
fundamental in theorizing a more human-oriented approach to the information search that 
shares direct links with the invention of hypertext systems in the late 1980s, and the 
associated practice of browsing through links as alternative to search. For that matter, it is 
of particular interest to see how Bates, already in the mid-1980s, thought about a more 
human-oriented redesign of the then prevalent Dialog retrieval system. On the basis of her 
exploratory model Bates suggested a redesign of the traditional IR system by adding to it 
what she termed a “front-end system mind, or FSM” (1986: 94). In Bates’ view, the FSM 
would form a more realistic representation of human information searching. It would be 
the first entry point for the user in the system and would display how the system had 
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these scientists perceived the computer as a powerful bibliographic resource that 
incorporated much potential to improve and augment human search abilities. But 
by seeing the computer as a resource, I argue, they were also convinced that the 
computer could not take over the search all together and completely replace those 
human cognitive processes that were thought to be key to online information 
searching (e.g. analyzing and negotiating the question; development of the search 
strategy; the choice for which databases to consult; and the definition of 
appropriate concepts and corresponding search terms). Seen from the human-
oriented perspective of library and information scientists, information seeking was 
a type of process fundamental to human nature, and, from their point of view, 
computers were not people. 

For that matter, attention to issues in the design of computer systems developed 
hand-in-hand with attention to improving human searching skills. All of these 
scholars shared the view that computer information retrieval systems introduced 
powerful capabilities for information searching, but they considered these 
capabilities to be useless if not functionally connected to the search techniques and 
skills of a human intermediary.84 The earlier mentioned and prominent library-
related information scientist Marcia J. Bates was one of more library scholars 
arguing that the role of human expertise should function as a unifying and 
directing factor in online searching by computer. Interestingly, in the opening 
paragraph of her very influential article on “Information Search Tactics” (1979) 
Bates started with a celebration of the knowledgeable librarian: 

                                                                                                                                                           
organized its materials, hence, as Bates argued, would aid “exploratory searching by 
showing the searcher the many different possible directions for the search that might not 
have occurred to the searcher otherwise” (95). Essentially, the FSM visualized the links 
between documents as already existent in the systems index, and encouraged the user to 
follow links and proceed in exploring by following associations between the documents the 
links represented. 

84 As Library and information scientist Peter J. Vigil explained the relation between 
computer technology and human techniques of searching, “[t]he online systems have the 
technology, the searcher must provide the technique. Indeed, the critical difference 
between negative versus positive experiences and the associated psychological conditioning 
that will result from these experiences is the searcher’s technique: techniques which use the 
system software and the information in the records to algorithmically and heuristically carry 
out the transaction” (1983: 286). 
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[f]or all the developments in automated and semiautomated information retrieval, 
nothing yet matches the ability of experienced human searchers whether known as 
“information specialists” or “reference librarians”—who move skillfully among an 
enormous range of resources, both manual and on-line, to develop bibliographies or 
answer questions. We know discouragingly little about just what those skills are and 
how they develop; we cannot yet define what it is that an experienced searcher knows 
that a beginner does not. (Bates, 1979a: 205) 

The field of library science had a longstanding interest in theorizing the function 
of reference work, and the role of the reference librarian as a personal and 
knowledgeable intermediary between users and literature stored in the library’s 
collections (see section 5.2.1.). Nonetheless, whereas reference work involved 
practices of search since it developed in the late 19th century, library scientists had 
paid scarce attention to the study of search as a skilled form of human behavior that 
any reference librarian should possess to be able to return sets of references 
adequate to the request of the user (Bates, 1979a). Only when the demand for 
online bibliographic searching increased exponentially in the 1970s, library scholars 
directed attention to the theorization of the search process in reference work 
(Benson and Maloney, 1975; Katz, 1982) and library and information scientists 
developed interest in strengthening human thinking processes in online 
bibliographic searching (Bates, 1979a; 1979b; 1981; Wagers, 1980; Vigil, 1983; 
Fairhall, 1985). 

Bates took particular interest in the psychology of searching, arguing that a 
human searcher performing in a search process—information specialist or 
librarian—should ideally think by relying on natural and learned information 
seeking abilities to carry out a successful search on behalf of the uninitiated user. In 
her work, Bates conceptualized some of the underlying thought processes and skills 
involved in the human search process. She employed the word “search techniques” 
(1981) as an umbrella term to refer to a whole array of “methods, heuristics, tactics, 
strategies, or plans” to be used by human beings when searching in information 
retrieval systems (139). Two years earlier she had employed the term tactics to 
challenge a dominant interest in optimizing the logical, or formal, processes 
associated with the use of “search strategies” (Oldroyd and Citroen, 1977; Knox 
and Hlava, 1979; Adams, 1979; Oldroyd and Schroder, 1982). For Bates, these 
studies into search strategies were very limited in their use to improve online 
searching, as the strategies that were developed were completely geared towards the 
formal properties of the computer systems employed, and did not account for the 
human propensities of searching (1979a). 
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With the term tactics Bates indicated a set of search behaviors, or what she 
defined as “move[s] made to further a search” (1979a) to be employed by human 
search intermediaries while engaged in the performance of a search. With the 
notion of “idea tactics” (1979b), for example, she referred to a set of mental tools 
that she articulated and named explicitly, and which could readily be applied by 
any human searcher to come up with inventive ideas when confronted with a 
problem in the searching process. Importantly, such advice on how to improve the 
thinking process involved in online searching was directly discussed in many of the 
columns and articles that appeared in professional magazines that were read by 
librarians, such as Database, Online and Online Review. For that reason, these 
publications played a pivotal role in the promotion and distribution of the idea of 
human guided searching among the members of the library community. In 
conclusion, the aim of Bates, and others devoted to the psychology of searching, 
was to emphasize the centrality of human thinking processes in the search for 
information, and thereby to force a shift in attention, in the words of Bates, “from 
a focus on the machinery, the information technology, to the brain that is running 
it” (1979a: 205). 

But already in the 1970s, the topic of online searching was fraught with 
disputes and debates. The most prominent point of dispute amongst library 
professionals and scientists was the role of the “end-user” in the search for 
information. Especially when in the course of the 1970s information technology 
gradually personalized, and HCI’s philosophy of user-centered system and software 
design took hold, librarians became aware that their position as knowledgeable 
intermediaries in the search process was vulnerable. So-called “end-user searching” 
would mean their elimination from the search formation, which is why the topic 
was both widely discussed by, and feared among, many librarians (Meadow, 1979; 
Faibisoff and Hurych, 1981; Janke, 1984; Tegler in Lee, 1984). These debates can 
also be taken as a symptom of a development that was inevitable and 
unstoppable—that is, the transformation of “end-users” into “users” who 
performed their own searches within, but mostly outside the library. While the 
culture of online searching in the library flourished between the mid-1970s and 
early 1980s, it passed over in silence when the computing masses discovered that 
they could easily retrieve information by themselves at home by using one of the 
consumer information services that employed their own kinds of search assistants, 
not human ones, but computer ones, in the form of software-driven menu 
interfaces. 
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5.3. The Culture of Online Searching as Machine-Directed Process 

A 1984 advertisement for CompuServe published in Family Computing magazine 
promoted its online system as one that served “a world of information, 
communications, and entertainment at your fingertips” (Fig. 12). The 
advertisement pictured a variety of information, commercial and entertainment 
services that directly entered the domestic space through the screen, opening up a 
world of information from behind the computer desk at home. It emphasized that 
CompuServe placed information at fingertips reach, and put as little as possible in 
between its users and the online data they were seeking for. As librarian Donna 
Dolan pointed out, from its very beginning CompuServe had “been intended for the 
end user with no intrusive [emphasis added] middleman” (1983: 104). To 
effectively replace the human intermediary, CompuServe had completely been 
designed with the non-specialist in mind, and employed “friendly” menu interfaces. 
The menu continued the library’s democratic mission of assisting its users in the 
search process, but marked the obsolescence of human expertise in searching. With 
its rise to fame, the end-user took control over search preparation at the front-end, 
whilst computational processes took control over searching at the back-end. 

With an exponentially growing user base since it had first been introduced in 
the late 1970s under the name MicroNET, CompuServe was the largest and best 
known of the consumer information services. In 1994 CompuServe was at the top 
of its success with 1.7 million active subscribers (Lewis, 1994). Besides CompuServe, 
new online information services were launched almost yearly until the early 1990s 
when the World Wide Web went public, such as The Source (1979), Delphi (1983) 
GEnie (1985), Prodigy (1988), America Online (1990), and Apple’s eWorld (1993).85 
These consumer information services brought the information resources of 
professional retrieval systems such as Dialog to ordinary people at much less 
intimidating prices, while already in the 1980s adding a range of services (e.g. 
email, banking, shopping, real-time communication, online gaming) to their 

                                                             
85 In Europe the client-server model (no personal computer) was prevalent in online 

computing with the French Minitel, UK’s Prestel and the Videotex system. Such public 
information systems, however, never did fulfill their projected potential, in large part due to 
the sudden competition of the personal computer, which was far more flexible than the 
dedicated terminals (Lee & Raymond, 1993). Especially in the American context, where 
online information services could already be accessed by personal computer in the early 
1980s, public systems such as Videotex utterly failed. Nonetheless, Videotex did receive 
attention in the United States, such as in a Byte magazine special dedicated to the topic 
that appeared in the July 1983 edition (Malloy, 1983). 
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Fig. 12 – Advertisement CompuServe (Family Computing, August 1984). 
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portfolio. They also expanded the scope of online information beyond 
bibliographic references, and enabled online access to information of all sorts, 
including stock info, news, entertainment, and so on. 

As detailed in the previous section, the online information universe of the 1970s 
still functioned as a sort of electronic underworld unknown to everyone but 
librarians employed by large research and public libraries that could afford 
expansive subscriptions to online services. The proliferation of personal and home 
computers, and the reduction in costs that accompanied it, formed enabling 
conditions for the transformation of electronic underworld to a public online 
information culture that prospered a decade before the popularization of the Web. 
The explosion of the market for microcomputers in the early 1980s resulted in a 
rapidly expanding population of millions of people who were comfortable at a 
computer terminal, and desperately seeking for applications. In the late 1970s and 
early 1980s a number of online services sprang up that aimed to gain a share of this 
market, catering information and other services directly to “the average person 
rather than […] the professional researcher” (Glossbrenner, 1983: 10). These 
services did so in a concerted effort to bypass the role of human search 
intermediaries, which, as discussed earlier on, also formed one of the key 
motivations for research in the field of information retrieval as it developed in the 
1950s and 1960s. 

Some of these online information services were consumer-spinoffs, and scaled-
down versions, of established systems such as Dialog and BRS. For example, 
Dialog’s Knowledge Index and BRS After Dark enabled access to some of the most 
popular databases of their parent systems, employing simpler query languages and 
menu driven interfaces to make them directly searchable by “end-users”. These 
more user-friendly versions of the established online systems enabled a practice of 
online searching unmediated by humans, or what librarians, as mentioned, 
commonly referred to as “end-user searching”. End-user searching meant the 
elimination of the human search intermediary from the search process, and formed 
a development that was both widely discussed by, and feared among, many 
librarians (Meadow, 1979; Faibisoff and Hurych, 1981; Janke, 1984; Tegler in Lee, 
1984). But an even more direct threat to the position of the human intermediary 
than the one caused by these spinoff systems, formed the introduction of another 
new class of online products designed for end-users that were variously called 
“front-ends”, or “intermediary systems”. Examples include personal computer 
software packages such as In-Search, Sci-Mate, Search Helper, and Search Master 
(Lisanti, 1984; Markoff, 1984) and gateway systems such as EasyNet. The latter 
enabled menu-driven access to hundreds of databases of multiple vendors including 
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Dialog, BRS and many others. These technological search intermediaries allowed 
the average user to prepare a search query with a few simple menu-supported steps. 
All the user had to do was strike a single key, and the system automatically 
performed the search; connecting them to one of the online databases, retrieving 
the information, downloading the results, and logging them off from the system. 
The online service CompuServe quickly secured the largest share of this end-user 
market, incorporating the EasyNet gateway in its portfolio under the name IQuest 
in 1986. 

Online services such as CompuServe helped to make information more readily 
available to ordinary people, and supported the elimination of human search 
intermediaries from the online information equation. Here it is important to take 
note of the fact that consumer information services, in contrast to libraries, were 
not public service institutions but commercial organizations, even though they 
advertised and talked about their systems as replacements of the library institution. 
Consumer information services commoditized online searching by putting a price 
on retrieved information. At the same time, they attempted to minimize their costs 
by automating parts of the search process through the use of software menus, and 
shifting responsibility in search from human users to computer retrieval processes. 
Importantly, I argue, the function of anticipating and satisfying the end-user’s 
information needs that had originated in the context of the library’s democratic 
mission as public service institution, shifted to a different set of mediators that 
acted, and spoke, on behalf of end-users, including (1) the system itself, and the 
user-friendly menu interfaces it employed, and (2) the wide range of publications 
(e.g. computer magazines, elementary textbooks) that acted as the new guides 
assisting these end-users in their searches for information. These mediators were 
fundamental in the formation of a new culture of online search in which users, as 
claimed, did not need to make a trip to the library but could retrieve information 
instantaneously from the home, performing searches by themselves, unmediated by 
a human search expert. 

 

5.3.1. The Menu as Friendly Interface in a Decision-Making Process 

In the mid 1980s, online searching in use of microcomputers became reality for 
American citizens, and appeared as a viable method to retrieve information 
immediately from the home, the office, or any other place that had a modem-
equipped personal computer installed, and a running subscription to one of the 
end-user oriented information services such as CompuServe. As an integral 
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component of the computer system, the menu interface formed a technological 
intermediary, which, as imagined and promoted in computer magazines, ideally 
functioned as the user-friendly key to self-sufficiency and instantaneity in the 
search for information. But while the menu interface was introduced as presenting 
a people oriented outlook towards its users, at the same time, I argue, it secured 
that all powers of search where subsumed in the computer system, which paved the 
way for (later) retrieval systems to increasingly take control over the search process. 
With menu-driven interfaces, human expertise in searching for information was 
strategically circumvented. As a result, the distinction between human searching 
and computerized retrieval that characterized the 1970s culture of search became 
less and less apparent, with the notion of search now commonly referring to the 
machine’s retrieval processes. 

From the very moment online services became available for the individual users 
of personal computers, a variety of computer magazines including Byte, Creative 
Computing, Compute!, Family computing, Personal computing, and CompuServe’s own 
periodical Online Today discussed this new online universe for the “everyman” 
(Dolan, 1983). Typical articles had powerful titles such as “Coming On-Line With 
The World” (James, 1982), “The World is Your Oyster” (Slatta, 1984), 
“Information Renaissance” (Naver, 1989) and “The World Through a Wire” 
(Randal, 1989). At the same time, a minor industry developed of writing guides to 
online services, the most popular publications being The Complete Handbook of 
Personal Computer Communications: Everything You Need To Go Online With The 
World (Glossbrenner, 1983), Dialing for Data: A Consumers How-To Handbook on 
Computer Communications (Chandler, 1984) and Getting On-Line: A Guide To 
Accessing Computer Information Services (Stone, 1984). With these magazines and 
how-to books being the only purveyors of information on how to use the online 
services, they functioned as indispensable guides for anyone intending to navigate 
the uncharted territories of the online consumer information services. At the same 
time, they shaped and cultivated the idea that online searching empowered 
individuals, linking this use practice to values of instantaneity and self-sufficiency. 

To clarify the function of the menu-driven search that was central in the 
retrieval of information in use of the online information services of the 1980s, it is 
interesting to first briefly reflect on the search experiences of the first end-users 
that ventured out into the complexity of directly searching Dialog’s databases in use 
of their own microcomputers (see Roberts, 1981; Zarley, 1983). Even though 
direct Dialog searches necessitated ordinary people to become search specialists, 
they already involved the kind of information immediacy that would be so 
intimately associated with the direct access and retrieval of information by end-



Chapter 5 

 157 

users in use of the consumer information services. For example, in the article 
“Dialing into Databases” (1983) editor of Personal Computing magazine Craig 
Zarley described the search of a certain Dr. Rodney Bryant who used an Atari 800 
and a modem to tap into Dialog’s Medline database. Zarley described how Bryant, 
a country doctor, was confronted with a medical emergency, and had to decide on 
the fly if he could treat a two-year-old child, who suffered from febrile convulsions, 
with the drug phenobarbital. Bryant was concerned about what effect the drug 
would have on the child’s cognitive development. With time being a critical factor 
and it not being possible to consult a colleague, or to make a trip to the library, 
Bryant conducted a search in Dialog’s massive databases in the hope of retrieving a 
quick answer, as Zarley described: 

He chose the key words ‘epilepsy’ and ‘infant’ and specified the logic operator ‘and,’ 
meaning he would find abstracts only about infant epilepsy. Then, to broaden search, 
he specified synonyms such as ‘seizure’ and ‘convulsions.’ He then used the logic 
operator ‘or’ combined with ‘epilepsy,’ and intersected that with ‘infant.’ He further 
specified an abstract title-only search, figuring that if the key words were in the title, the 
article would more precisely focus on his problem. He then compiled a list of all articles 
concerning convulsions, seizures, or epilepsy in children. Finally, Dr. Bryant cross-
referenced this bibliography with other key words particular to his diagnosis, such as 
‘phenobarbital.’ “I did the search and came up with an article entitled ‘The Long-Term 
Effect of Phenobarbital on Cognitive Functions in Children With Feveral Convulsions.’ 
I couldn’t believe it! Out of 40 million references, I found the exact article I needed and 
the answer to my question—no, the drug has no long-term effect. On-line research 
adds a new dimension to patient care.” (1983: 135) 

Evidently, the doctor had a clear idea of what kind of information he needed, and 
he was skilled enough to translate this need into an effective search strategy to 
guide him while performing the search online. He was able to conceptualize his 
need quickly by the specification of keywords that enabled him to extract from the 
system a set of results that demarcated the broader problem domain in which 
information relevant to his need had to be present, of course, under the condition 
that it existed in the first place. To create this first broad set of results Bryant made 
use of the combinatorial logic of Boolean operators. He combined his terms 
strategically, first narrowing search, then broadening search, then intersecting 
results, to finally retrieve a document set relevant to the problem as a whole. The 
final step was to cross-reference this set with terms specific to the diagnosis, to find 
that one article he needed out of millions of existing references. 
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However, for the average person that was not a domain expert such as Bryant, 
formulating relevant terms and combining them involved a steep learning curve, 
and for many this “[b]oolean logic hurdle” was difficult to overcome (Janke, 1984: 
20). For them, the menu-driven interface presented a simple alternative that was 
easy to understand, and relieved the novice in computer-based searching from the 
need to develop any expertise in Boolean logic. With the rise of personal 
computers in the 1980s, and their user base broadening exponentially, menus were 
implemented in many software programs to expand the market of these products, 
and bring increasing amounts of computer power to larger numbers of people (Lee 
and Raymond, 1993). In the 1980s the menu became the general interface of the 
consumer information services in particular. Continuing the tradition of library 
assistance in search, the menu served as the “friendly” intermediary connecting 
end-users with relevant information. Having logged on to one of these services, as 
described in Family Computing magazine, the user “entered the world of menus” 
(Springer, 1985: 26). 

Menus literally served information to their users. To get to desired information, 
menus guided the user through a start to end decision-making process. As it was 
expressed in Creative Computing magazine: 

[s]uccessively you make choices from menus and sub-menus until you get down to the 
specific information you are seeking. For example, to get the point spread on the 
Giants-Redskins football game, you pick the special features choice at the top menu, 
then the pro football choice on the special features menu, and then the pro football 
menu. At this point, the point spread feature menu would present you with a list of the 
National Football League divisions and ask you to choose the one you wanted. You 
would have to know what division the Giants or Redskins were in and choose that 
option. Finally you would be shown a page of information—not a menu page. 
Descending through the successive menus can be tedious, but at least it is simple and 
consistent. (Licklider, 1981: 80)86 

                                                             
86 The following citation from the article “A Guided Tour of Menus: Try a 

Telecomputing Service. Using One Can Be as Easy as Ordering Dinner!” that appeared in 
the computer magazine Family Computing describes the use of menus in consumer 
information services in very similar terms: “[u]sing […] a commercial information service is 
like ordering a family dinner in a Chinese restaurant. You get to choose one of the main 
selections, an item from a list of side dishes, perhaps a dessert, and so on until you’re full. 
Menus—and menus within menus—are what many telecomputing systems rely upon to 
guide a user from one workplace “station” to another. A caller has the option of heading in 
a certain direction, and then is given more options at every junction along the way. It’s not 
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In a hierarchically tree-structured menu system, the user advanced by a sequential 
decision making process from the top of the hierarchy, down through increasingly 
specific category descriptors, until the lowest level was reached and desired 
information could be selected. To aid the user in the process of selection, the 
contents of menu prompts were consciously organized in an attempt to anticipate 
the selection behavior of its users (see section 5.3.2). In contrast to online 
bibliographic searching in the 1970s, which information scientist Carol Hansen 
Fenichel had characterized as “a complex problem solving activity” (1980: 108), 
menu driven search, I argue, indicates a transformation towards a different and 
radically simplified kind of “assisted” process, at least in relation to the kinds of 
activities required to be performed by the human at the computer terminal. Menu 
selection did not necessitate the kind of brainpower that the human search expert 
employed in the search process. Contrasting, menu selection functioned as a start 
to end decision making process in a formalized and radically constrained 
environment in which all possible search “moves” of the human user had already 
been accounted for. This high level of formal constraint formed the key condition 
of possibility for users to carry out their own searches at home. But when compared 
to the expertise of the search specialist, it at the same time meant a reduction in the 
human’s expressivity in, and power over, search—that is, the ability for human 
expertise to play a role in the search process was reduced to a minimum, whilst the 
role of computer retrieval processes in search was significantly strengthened. 

Of particular interest in comparison to the 1970s culture is the use of the online 
research tool IQuest that CompuServe added to its portfolio in 1986. IQuest was a 
so-called gateway, or intermediary system, that served all sorts of information to 
“just plain folks” (Houze Gerber, 1988: 14). The gateway enabled end-users to 
search online databases through the mediation of menu-screens. IQuest provided 
access to more than 700 databases from vendors such as Dialog, BRS, Orbit, 
NewsNet and many more. These databases included information of many types, 
ranging from academic journal articles and conference proceedings, business and 
marketing publications, to more conventional topics such as found in sports and 
entertainment magazines. Once the sole domain of the professional Librarian, 
IQuest took “online searching out of the minds [emphasis added] of information 
scientists and return[ed] it to the hands of information consumers” as it was stated 
in a 1986 advertisement for the research tool published in Online Today (Fig. 13). 

                                                                                                                                                           
like an ordinary meal, but a very long dinner, with a number of courses—and decisions to 
make” (Springer, 1985: 26). 
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Inadvertently, the advertisement put the finger on the key issue, as indeed, the 
information consumers also known as users did more searching with their hands—
selecting menu options with just a handful of keystrokes—than with their minds. 

Importantly, the developers of IQuest encouraged its users to think of the 
elimination of the professional search intermediary not in terms of a loss of human 
expertise in search, but as an improvement in self-sufficiency in the sense that its 
menu-driven system enabled users to handle their own searches. That is to say, they 
promoted this change as a moment of liberation—that is, a relief from 
responsibility on the part of the user by making the computer the controlling agent 
in the search process. For instance, as stated in Online Today in reference to IQuest, 
“[t]he system now assumes more responsibility for directing the search. You need 
only follow the menu-based prompts, answering the questions that will ultimately 
provide the information you need” (Conroy, 1989: 16). 

Aiding the user in making such decisions is what constituted the core 
functionality of menu selection. To prepare the actual search, the IQuest menu 
guided the end-user through the process of defining the topic of the search, 
selecting a database, and defining the search terms. Menu screens prompted users 
as to what they wanted to search, with each successive screen listing a number of 
mutually exclusive (alternative) categories, and offering them a further refinement 
of the topic at hand. The user examined the alternatives presented on the first page, 
decided which alternative was most likely to subtend the target information, 
selected the alternative, and the system presented the user with the next page one 
step down in the tree. The decision process was repeated until the user arrived at 
the bottom of the tree, with a specified topic and a set of adequate keywords at his 
disposal. The user would subsequently put in the key search terms that came out of 
the menu process, and IQuest would, on the basis of the terms, select the most 
appropriate database for the search.87 With the click of a button, the IQuest system 
would subsequently connect with the appropriate database, perform the search 

                                                             
87 To exemplify this kind of information search by menu retrieval, as described in Online 

Today, “[l]ike the branches of a tree, each of these options produces yet another menu of 
more specific choices. Business, for instance, yields this menu that allows users to pinpoint 
the exact area of interest: For example, the president of an engineering firm wants 
information on which is the greater employee motivator-compensation or job satisfaction. 
To find articles on this topic, he would select the main topic of ‘Business’ and from the next 
menu choose ‘Management.’ He then inserts his search terms” (Conroy, 1989: 16). 
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Fig. 13 – Advertisement IQuest (Online Today, November 1986). 
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automatically, and put out a list of the ten most relevant references retrieved, with 
the possibility of requesting additional references for a surcharge.88 

Importantly, while the menu presented a constrained environment anticipating 
all possible search moves on the part of the user, at the same time it shielded the 
user from the search that was now automatically performed by the system. Here it 
is important to note the fact that on a technical level menu interfaces instantiated a 
hard separation between front-end—user interface—and back-end—computer 
retrieval system. This separation enabled a disconnection between the means of 
interaction—menu selection—and the retrieval structure of the database and 
associated retrieval techniques. Compared to the earlier retrieval systems employed 
in libraries, this separation was fundamentally different. In these IR systems, the 
organization of inverted file structures and the use of keyword queries involving the 
use of Boolean operators, were technically related, meaning that the retrieval 
structure of the system was directly reflected in the means of interaction (see 
section 5.2.1). Whereas menu interfaces presented a means of interaction for non-
specialist users to take care of their own searches, I argue, they also provided the 
condition of possibility for the emergence of a more autonomous back-end taking 
control over search in a retrieval domain that was now completely separated from 
the user’s domain of control—that is, the user interface. Whereas in the 1970s 
human search specialists had full access and control over computer retrieval 
processes that they made an integral part of a broader “problem-solving” process, 
the performance and expertise of the 1980s human searcher (now also a user) 
stopped where the menu interface ended. 

Ironically, a feature article on IQuest published in Online Today portrayed the 
information tool as “Technology’s Librarian” (Bowen, 1986). The article argued 
that a gateway such as IQuest performed in a role as search assistant very similar to 
“that old librarian” (11). Not only in the sense of its menus simplifying user-driven 
searches, but also because menus, as claimed, were the result of some “humanistic 
programming” and acted “as a guide to help us determine which of the hundreds of 
online resources will help answer our questions” (ibid.). But different from the role 

                                                             
88 Especially in relation to the relative cheapness of today’s online information, the search 

for online information in the 1980s came at a cost, as described in Online Today: “[t]he cost 
to conduct a search on any IQuest database is $7. If the database is bibliographic, you are 
shown up to 10 titles (with complete bibliographic information) that match your search 
terms. If your search has generated more than 10 hits, you are shown the most recent 10. 
You have the option to display the next most recent 10 hits for a $7 charge. You may also 
display an abstract for any of the titles for a $2 charge” (Houze Gerber, 1986: 30). 
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of the librarian that library scientists had shaped as a fundamental part of a 
“complex problem solving activity” (Fenichel, 1980: 108), I argue, the menu 
functioned as a key mediator in a start-to-end decision making process in which 
human expertise in searching was not enhanced by the computer system but 
discouraged, while systems processes of retrieval increasingly subsumed the powers 
of searching. 

 

5.3.2. Information Retrieval: Positioning the Computer as  
Search Expert 

The role of the menu as the general interface to the user in the process of retrieving 
relevant information online in the 1980s, I argue, was underpinned theoretically 
and ideologically by the discourses of the computer magazines, and the 
philosophies of machine searching associated with the field of information retrieval. 
In a nutshell, what connected these ideological actors together is the idea that the 
search for information was most effective and efficient when fully directed by the 
machine. Additionally, the interface designers interested in the “psychology” of 
menu-selection brought this philosophy to the people, so to speak. In a sense, the 
menu-interfaces they helped design presented a philosophy manifested in software, 
with menus dedicated to the proposition that computers should assist people in 
searching computers, and not humans. Interestingly, a search that was fully 
directed by the computer no longer required the abilities of the human mind in the 
process of searching, paving the way for the rise to dominance of new kinds of 
users that, although searching without brains, were retrieving information on their 
own, when they wanted it, and how they wanted it. 

Within the computer magazines, the celebration of system intermediaries—
menus— taking over the role of human intermediaries—librarians—went hand-in-
hand with the celebration of the individual users that magazines portrayed as the 
primary beneficiaries of these systems. In the case of IQuest such user 
empowerment, I argue, was articulated in basically two ways. Firstly, and as already 
touched upon in the previous section, magazines associated online searching at 
home with a quality of self-sufficiency, referring to individuals being able to 
instantly satisfy their own information needs without the “interference” of a 
librarian. For example, an article that appeared in Online Today described the crux 
of the online search as a kind of “saving the day by providing a peace of mind—
knowing that we can obtain information on our own, when we want it and exactly 
how we want it” (Naver, 1989: 15). Importantly, computer magazines typically 
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emphasized how satisfying the information need of the individual was more of a 
personal matter, and delegation of such tasks to human intermediaries only added 
to misunderstanding, which was perceived as inversely proportional to productivity. 
Retrieving information independent from the library, for that matter, was 
repeatedly advocated to be key for improving the productive use of information. As 
it was expressed in the IQuest user guide published in Online Today, “[t]ake one 
step closer to the highest level of efficiency—self-sufficiency” (CompuServe, 1986). 
Secondly, and relatedly, magazine discourse underscored the value of instantaneity 
in searching at home, letting the public know that information was now readily 
available on the user’s demand, only a handful of keystrokes away, that is, “in 
fingertips reach”, as it was most commonly expressed. Time and again it was 
emphasized how with online services such as IQuest the time of “trudging of to the 
library” belonged to an inefficient past, and users in search of information could 
now “count the time spent in minutes rather than days” (Conroy, 1988: 20). 

United by the belief that self-sufficiency was indeed the highest order of 
efficiency, computer magazines gave shape to new kinds of information-savvy users. 
These users were encouraged to wield the powers of the system to their own 
advantage, and take command over their increasingly information dependent lives, 
by cutting out all intermediaries that had traditionally “interfered” with their 
everyday practices. Already in the 1980s, a magazine such as Online Today 
encouraged users to make their own airline reservations, do their own banking, 
compare online hotel listings, obtain the latest news, and, most importantly for this 
chapter, retrieve their own information, as claimed, instantaneously and effortlessly. 
At the same time, while linking this vision of autonomous individualism to 
computing online, the intermediary function of the librarian was obliterated from 
history, so to speak. The librarian was systematically neglected, except when being 
discussed as the “intrusive middleman” now “eliminated” by these online services 
providing information directly to the home. 

Interestingly, already in the early 1980s library and information scientist Virgil 
Diodato had made very similar observations on the basis of his analysis of how 
popular magazines discussed online searching (1984). According to Diodato, 
popular magazines exaggerated the functionalities of the new online services, while 
they failed to inform their users on “the nature of searching and the role of the 
search intermediary” (27). Diodato lamented the fact that the magazines neglected 
the value of human guidance and expertise in online searching, and left the 
impression that there was “very little to mediate when one searches online” (ibid). 
Diodato wondered why the magazines did not “describe techniques for analyzing 
an information need into its major concepts and then transforming the concepts 
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into appropriate search strategy” […] “demonstrate how to evaluate online results 
and then respond with alternative strategies” […] or teach users “how to respond to 
the vagaries of indexing techniques” (ibid). 

As mentioned earlier in this chapter, the elimination of expert human 
intermediaries, and installing the computer as the directing force in the search for 
information, already appeared as key objectives in the research project of 
information retrieval in the 1950s (Mooers, 1950; 1960). In the 1960s and 1970s, 
Mooers’s concept of search as a machine-driven sorting operation (see section 5.2.) 
was fundamental for advances in the research and design of computer-based 
techniques that could efficiently and effectively locate and retrieve information 
from large computer databases relevant to a particular query statement.89 The 
technologies employed at the time of Mooers writing, though, were still 
mechanical, making use of innovative combinations of punched-card technologies 
and microfilm storage (see Salton, 1987; Sanderson & Croft, 2012). When the 
capabilities of computers advanced in the 1950s, researchers associated with the 
computer sciences explored and advanced the role of computation for processes of 
retrieval and for the automatic indexing of information (Luhn, 1958). 

The concept of retrieval that underpinned research in the field developed as 
equivalent to a conception of search as a process that was essentially computational 
in nature. Under the lead of IR researchers associated with the emerging field of 
information retrieval, a philosophy of machine-searching took shape that 
underscored how the practice of search was, for the sake of efficiency, best 
outsourced to a machine, and defined and developed as a process of computational 
mediation. While configuring search as a computational process directed by the 
machine, human expertise in searching was systematically neglected, and, in certain 
cases, even downplayed explicitly. Mooers leveled explicit attacks at what he 
considered to be the inefficiencies of the humanistic approach of the library. 
Historian Mark D. Bowles earlier characterized this conflict as the “information 
wars”, portraying Mooers as a key participant in the conflict, who openly expressed 
                                                             

89 The performance of computational techniques of retrieval formed the basic unit of 
analysis for research in the field of information retrieval (Belkin & Croft, 1987). These 
techniques were widely studied, debated, and criticized in relation to what IR researchers 
considered to be their core problem, namely how, and by what kind of precision, they were 
able to calculate the relevance of information stored relative to a given query statement (see 
Ellis, 1984; Ingwersen, 1992). Basically, relevance referred to the degree of correspondence 
between an information need and data stored in a machine-readable-database. Whilst 
debating the topic, IR scholars were dedicated to the development of increasingly refined 
and more efficient computational techniques by which to calculate relevance. 
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his “disdain for the capabilities of the humanistic librarians” and aimed “to develop 
a machine to replace the librarian in the search for information” (1999: 158).90 

The discourse of the computer magazines, I argue, mirrored, and strengthened, 
the philosophy of machine searching, and the disdain for the librarian as the 
human intermediary directing the process of searching. Here it is important to 
understand that the magazines played an essential role in the public promotion and 
dissemination of this philosophy, whilst connecting it to user-centered ideals of 
autonomy and information immediacy. Importantly, at the level of systems design, 
the user-centeredness of the magazines was supported by another HCI design 
effort of “user-friendly” software. This effort to lower the barrier of searching 
through the design of easy to use interfaces was essential for the home-based 
search culture of the 1980s, as research in IR had always focused on a user that was 
a domain expert, a scientist, and not the “everyman”. When the first interactive 
systems were developed in the 1970s, menu selection seemed to present an 
intuitive hence simple solution to enable non-expert users to perform information 
searches without extensive training. Yet without any further thought on the menu’s 
design, poorly designed systems proliferated (Lee & Raymond, 1993). 

To alleviate the menu problem, a vast body of research appeared in which the 
menu selection process was subjected to detailed analysis in order to create general 
guidelines for its design (ibid.).91 As mentioned in the previous section, the design 
of menu interfaces was based on the idea that the organization of the database, and 
associated retrieval techniques, were best considered separately from the means of 
interaction presented by the interface. That is, the interface in searching, it was 
claimed, should not be dictated by any systems structure, but be designed on the 
basis of the idea that menus required to anticipate the natural human cognitive 
behaviors in decision making processes. As user interface design expert Kent L. 
                                                             

90 As Bowles further described Mooers disdain of the human librarian: “[i]n a private 
letter to library school dean Jesse Shera in 1957, Mooers expressed his concern over what 
he saw was the emergence of ‘two cultures’ at the American Documentation Institute 
conferences. On the one side were the people who were building the ‘machines of the 
future,’ and on the other side were the librarians (Mooers, 1957)” (Bowles, 1999: 158). 

91 As menu designers Eric S Lee and Darrell R Raymond reflected on the vast body of 
research that appeared on menu design in the early 1980s: “[m]enu-driven systems are an 
attractive area for study partly because of their simplicity […], partly because of their 
ubiquity […], and partly because of a lack of existing guidelines for design; most systems 
have been built largely on the basis of their designers’ intuitions. As a result, the goal of 
most research on menu-driven systems is the production of design guidelines of general 
applicability. The body of research on menu-driven systems is probably the most extensive 
of any topic in human-computer interaction” (Lee & Raymond, 1993: 6). 
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Norman put it in his influential book The Psychology of Menu Selection, “menu 
structure should be consonant with the user’s cognitive structure” (1991: 26). 
Engineering such consonance between menu and human brain required to fine-
tune the menu’s structure based on models of human behavior in a decision making 
process. For example, menu researchers studied how the user made decisions in a 
menu when the contents of the pages were ranked according to different means of 
structuring the menu indexes, for instance by contrasting semantic organization 
with alphabetic organization (Giroux & Belleau, 1986) or by varying the number 
of alternatives per page (Lee & MacGregor, 1985).92 

As a result of increasingly refined menu structures that anticipated human 
search psychology, interfaces increasingly moved in on the cognitive processes of 
their users, allowing them to easily take cognitive control of the front-end, whilst 
relinquishing control over the search to the back-end. As a result, menu-interfaces 
disconnected the human from the search system, enabling the system to 
increasingly take control over the search. But besides accounting for this shift in 
power at the practical level of search, it is equally important to take notice of how 
with the success of this new culture, the library lost part of its powers as the public 
service institution functioning as the democratic “interface” between information 
and the people. Here it is important to notice that not only the consumer systems 
and the magazines, but also these human-computer interaction researchers 
specialized in menu interfaces claimed responsibility for anticipating and satisfying 
the needs of users searching for information, by shaping the menu interface as a 
technical search assistant. 

 

5.4. Conclusion 

Changes in the relations that formed these two very different cultures of online 
search, as they occurred between the early 1970s and late 1980s, indicate a 
culturally and historically specific process involving multiple facets of 
transformation. The shift from Dialog’s information retrieval system to menu-
driven consumer information systems certainly constitutes one of the major facets 
of change. But as argued, this change to the technological dimension of these 

                                                             
92 The latter question of how many alternatives to place on menu pages was known as the 

depth versus breadth trade-off—a typical problem in the design of hierarchical menu trees. 
While a tree with few alternatives per page necessarily had many levels (depth), a tree with 
many alternatives, on the other hand, had few levels (breadth) (Kiger, 1984). 
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cultural formations was accompanied by key changes in the use-relationship 
connecting computing with human activity. In turn, these changes were 
intertwined with transformations to some of the fundamental principles and ideas 
associated with the organization of these relationships, and with a transformation 
in the kinds of mediators that contributed to the integration of computing into 
human practices by informing, shaping, defining, cultivating and legitimating these 
ideas. 

What strikes immediately is how the use of the consumer information services 
involved a profound individualization of the search practice. The users of the 
consumer information services in the 1980s handled their own searches at home, 
and were able to satisfy their own information needs. Contrasting, the 1970s end-
user was more or less subject to the search regime of the library as organization. In 
the library, the brainpower of the search specialist formed the unifying component 
in the total “search engine”, and the key to fully satisfying, or solving, the 
informational problem of the user. The role of the human search expert as user 
interface in the process of searching and retrieving relevant information online was 
underpinned theoretically by the literature of library and information science, 
which reflected the high and expanding demand for online bibliographic searching 
in the 1970s. In a nutshell, library-oriented information scientists substantiated the 
idea that searching for information, whether online by computer or manually, was 
a fundamentally human process, and by its very nature a form of skilled human 
behavior. 

With the individualization of the search process in the 1980s a library rationale 
of assistance in the search for information by use of intermediaries entered our 
quotidian information practices in the technical form of the menu-interface. The 
menu interface fulfilled a role very similar to that of the human search intermediary. 
With its people oriented —“user friendly”—outlook, it acted as an intermediary 
anticipating the needs of users, assisting them in the specification of the 
information need. In use of menus, individual users were enabled to perform their 
own searches at the computer terminal, and take control over the search process—
that is, at least, at the level of the user interface. Then did the emergence of the 
menu in the online search process prelude the end of the information search as a 
regimented process, and the absolute installation of the individual user as the 
directing agent in the information search? No, as argued, the menu introduced a 
different approach to the organization of the use-relationship connecting human 
and machine in search, and this approach linked to a new set of mediators that 
fulfilled a very similar role as library science and library scientists had in the 1970s 
culture. 
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The menu interface itself functioned as a key mediator, including the HCI 
researchers designing menu-structures by attending to the psychology of menu-
selection. Menus increasingly moved in on the cognitive processes of their users, 
enabling them to easily take cognitive control of the front-end, whilst relinquishing 
control over the search to the back-end. That is to say, menu interfaces allowed 
non-specialist users to take care of their own searches at home, but they also 
provided the condition of possibility for the emergence of a more autonomous 
back-end taking control over search in a retrieval domain that was now completely 
separated from the user’s domain of control—that is, the user interface. For menu-
driven searching to develop into an accepted practice nonetheless, computer 
magazines played a key role. They legitimized its use by linking it to the 
enhancement of self-sufficiency in satisfying basic information needs, whilst 
portraying the machine’s role as a directing agent in the search process as a 
moment of liberation, rather than a loss of human control over the search process. 
They actively promoted the idea that the elimination of human forms of mediation 
in search was a blessing as, firstly, it enabled users to retrieve information 
instantaneously thereby saving them a trip to the library, and secondly, with the 
“intrusive middleman” eliminated from the search process, a subordinate relation 
had transformed in a relation of self-sufficiency. These magazines typically 
emphasized how satisfying the information need of the individual was more of a 
personal matter, and delegation of such tasks to human intermediaries only added 
to misunderstanding, which was inversely proportional to productivity. 

One thing this chapter has demonstrated is that the culture of online searching 
in the 1980s was fraught with ambiguity, and cannot uncritically be seen as 
empowering individuals, nor can it be seen as an absolute victory of computer 
system over user. It can be concluded that this history of online searching involved 
a radical shift in the balance between the role of human expertise and the 
functionality of the machine in the online information search. It also evidences that 
this shift emerged as the outcome of a contingent process; a historical “battle” 
between the library as public service institution, and a new group of actors claiming 
responsibility for organizing the process of “serving” information to a public of 
users. We can at least safely conclude that the idea of human expertise in searching 
that appeared as a pivotal factor in the 1970s culture of search, had no significant 
role in the 1980s culture, just as it is negligible in our contemporary online search 
culture dominated by the use of engines. This also means that this chapter enables 
us to see that the contemporary human-machine balance in search is not 
something that we have to take for granted, but that other levels of equilibrium are 
possible, and perhaps, desirable. Already in the early 1990s Marcia J. Bates found 
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the right words to express this concern of human-machine balance in the question, 
“[w]here should the person stop and the information search interface start” (1990)? 



	

Chapter 6 

Conclusions: Including a Proposal for an  

Archaeology of Computing93 

 

6.1. Introduction 

Remember the 1983 cover of Time that I discussed at the beginning of the first 
chapter? It portrayed the computer as the “machine of the year” at the moment this 
extraordinary technology moved into the homes and everyday lives of individuals 
starting in the early 1980s. As argued, the cover essentialized the machine by 
drawing all attention towards its thingness, celebrating the birth of the computer as 
technical artifact, instead of an activity—a use practice connecting computing with 
human individuals. Interestingly, the Time cover for 16 April 1984 repeated this 
tendency to essentialize, but did so in a different way when it announced 
“Computer Software: The Magic Inside The Machine”. Words like magic and 
wizardry appeared as central tropes in 1980s popular discourse on computers, a use 
of language critical sociologist William A. Stahl described as a form of “venerating 
the black box” (1999). These Time covers, I argue, belong to a much broader 
history through which we have expressed our veneration of the computer, 
attributing enormous power to this one-of-a-kind machine that, supposedly, 
contains all of its “magic” inside. 

Instead of opening up the black box, examining the computational a-priori that 
conditions a contemporary media culture in which computing and human practices 
complexly intertwine in so many ways, I have distributed explanatory power more 
evenly by studying interconnected cultural changes that were caught up with the 
emergence of individualized use-relationships in the period between the early-
1970s and late 1980s, when computing gradually carved out a space in the homes 
and everyday lives of American citizens. The previous sentence points towards the 
two main problems as they have been specified in Chapter 1, and have been 
addressed in each of the previous three case studies. The first problem concerned a 
                                                             

93 This title has been modeled after the concluding chapter of Siegfried Zielinski’s Deep 
Time of the Media: Toward an Archaeology of Hearing and Seeing by Technical means (2006) 
titled “Conclusions: Including a Proposal for the Cartography of Media Anarchaeology”. 
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matter of perspective on the (media) history of computing. As argued, due to a 
prevailing tendency in historical new media studies to attribute explanatory power 
to an archaeology of the computer separated from the archaeology of its uses, a 
unique and highly transformative period between the early 1970s and late 1980s 
has not been given sufficient attention. Because of this knowledge gap in the media 
history of computing, I argued for the importance of developing a new 
perspective—that is, giving shape to a (media) archaeology of computing by tracing 
historical actors attributing meaning, function and purpose to relationships 
between computing and human activity to the circumstantial conditions associated 
with the uses of computers. 

In Chapter 2, I set out the contours of such an archaeology by developing a 
methodological approach to the media history of computing that combined 
practice-based theory and (media) historiographical research. I have discussed how 
this approach involved a fundamental inversion of the media historical perspective. 
Instead of departing from an assumption of the computer as organizational center, 
I have argued for the importance of starting from the perspective of the uses in 
which computing machinery have historically been employed in varying ways. To 
achieve this purpose, I examined a multifarious set of historical formations that I 
referred to as “Cultures of Use” (CoU)—that is, historically situated actor-
networks connecting computing equipment with the broader webs of function and 
significance they were part of, including software, humans, and varying discourses 
that pinned down the meaning of a certain use-relationship connecting computing 
with human activity. 

The “Cultures of Use” perspective has demonstrated that an enormously 
complex and contingent history underlies the contemporary entwinement of 
computing with human individuals. Within this history a plurality of 
transformations intersected, and causal or temporal relationships are barely 
distinguishable. Importantly, this dissertation only developed a and not the 
archaeological cut through this complexity, meaning that many archaeologies of 
computing remain to be assembled, analyzed and described. Here you can think of 
expanding this project into the 1990s with the analysis of web cultures (see 
Stevenson, 2014), or examining the period between the 1970s and 1980s by 
centering on a different theme of use. For example, one could zoom in on the 
different relationships connecting computing and office work, tracing the history 
of how, within this same period, computing, people, and white-collar productivity 
functionally and meaningfully interconnected in varying use cultures. One could 
also explore the emergence of such cultures outside the US context, examining how 
in other (trans)national settings computing machinery was connected to local 
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objectives through relations of discourse and culture (see Alberts and Oldenziel, 
2014). To further encourage such kinds of archaeologies, this conclusion includes a 
proposal for an (media) archaeology of computing, specifying five guiding principles 
that are based on the research done in the case studies (Section 6.2.). 

Connected to this methodological challenge, this research addressed the 
following media historical question: What cultural transformations are caught up with 
the emergence of the individualized use-relationships connecting computing with human 
activity in the period between the early-1970s and late 1980s, when computing moved 
out of organizations and into our homes and our everyday lives? In each of the chapters 
transformations have been specified as changes across cultural formations, tracing 
lines of change through associated cultures that together spanned this period of 
rapid and radical change between the early 1970s and late 1980s when computing 
increasingly integrated with the lives of individuals, ending decades of computing 
being exclusively connected to the objectives of large institutional and corporate 
organizations. 

 In a nutshell, the general rationale of this change is that of the increasing 
individualization of this relationship—that is, a gradual shift from the institutional 
and corporate organization to the individual as the (assumed) locus of computer 
use. But grouping these lines of transformation together, what appears is a shift in 
the character of the use-relationship connecting computing with human activity, 
accompanied by a shift in the kinds of mediators “dominating” the organization 
and definition of this use-relationship. These shifts, I argue, give rise to new 
questions that open up important lines of study to be addressed in further research. 
The most pressing question concerns what kinds of associations can be drawn 
between the emergence of these new mediators that in the 1980s linked computing 
in functional and meaningful relationships with the everyday lives of individuals, 
and a broader set of changes in thinking about organization and management 
taking place within the same period of time. Importantly, I argue, tracing 
associations between the 1980s cultures and more wide-ranging ideological 
conditions appears as particularly urgent as the mediators that rose to dominance 
in the 1980s, unlike those informing the institutional and corporate closed cultures 
of the 1970s, shaped cultures of use whose boundaries were much more fluid, and 
therefore much more open for entering into relations with prevailing ideological 
discourses of the surrounding culture. 

While this dissertation detailed a plurality of ideological relations that attached 
to the uses of computers in the 1980s, I take some tentative steps in the second 
part of this conclusion to explore the associations between transformations in the 
cultures of use that I described, and changes in the capitalist order of organization 
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and management that took shape within roughly the same period as this 
dissertation has examined. In the last two decades various authors have argued that 
a new capitalist order taking shape in the 1980s and 1990s replaced rigid and 
regimented forms of control and regulation by which people were subjected to the 
demands of organization in the 1950s and 1960s (Castells, 1996; Sennett, 1998; 
Bauman, 2000; Boltanski and Chiapello, 2005). Importantly, these authors linked 
this new order to a set of fundamental ideas associated with work such as 
individuality, autonomy, self-government and flexibility that, I have argued in this 
dissertation, were consciously linked to uses of computers at home by individuals in 
the 1980s. 

 

6.2. A Proposal for an Archaeology of Computing:  
Five Guiding Principles 

To recapitulate, Chapter 1 has emphasized that the history of computing is not 
only vast and utterly complex, but also a seriously understudied field. This means 
that any work that does not approach this history through the classic linear model 
has to reflect on the meta-question of historiography (Parikka, 2014). Chapter 2 
confronted this meta-question by setting out the conceptual and historiographical 
contours of an (media) archaeology of computing. Contrasting to what is prevailing 
in historical (new) media studies (see Chapter 1), this approach did not start from 
the premise of computer, but from the historical cultures of use that functionally and 
meaningfully connected computing with human activity in varying (individualized) 
relations of use. 

What kind of archaeology of computing did this dissertation expound? As 
discussed in Chapter 1, different perspectives on the history of computing have 
lead to the foregrounding of very different human and technological actors, and 
radically different concepts of change. For instance, is the history of computing 
primarily the history of pioneering geniuses and their seminal inventions (Aspray, 
1990; Beyer, 2009; Smiley, 2010; Copeland, 2012; Isaacson, 2014)? Or is it about 
the evolution of technologies (Campbell-Kelly and Aspray, 1996; Ceruzzi, 1998)? 
Or is it about a progressive mode of various actors contributing to its 
personalization and the extension of computing into the realm of human 
subjectivity (Barnes, 1997; Bardini, 2000; Waldrop, 2001; Turner, 2006)? Each of 
the aforementioned works, I pointed out, belongs to a historiographical approach 
that seeks for the origins of modern computing. These “origin stories” single out 
human and technological change-agents, whilst arguing these agents made 
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fundamental contributions to the birth of the information age we now commonly 
refer to as “digital culture”. 

In contrast, I pointed out how various scholars have investigated the history of 
computing as the history of a technology that is always ever connected to the pasts 
of the large organizational settings in which computers were put to use for 
purposes of military control (Edwards, 1997), data processing (Haigh, 2001a) and 
corporate management (Haigh, 2001b; Ensmenger, 2010). These works have been 
essential for developing an approach to computing’s history enabling this project to 
move away from the question of technical and human origins, and towards a more 
profound engagement with the complex problem of the computer’s multifarious 
integration in networks of use. But the media archeological project, and, 
secondarily that of Foucault, have been fundamental for this dissertation’s 
development of an archaeology of computing and everyday life that actively tries to 
resist thinking in terms of origins and all too linear narratives, and attempts to 
avoid the tendency of isolating change-agents from the historical environments to 
which they unconditionally belonged. Seen through this dissertation’s conceptual 
lens of archaeologies of use, the history of computing appeared as composed of 
multifarious snapshots, each of which had its own historical momentum. 

But when approaching the history of computing through the lens of 
archaeology, do we start from the top-down, and seek for ruptures, plays of 
continuities and discontinuities, and paradigmatic shifts, by distinguishing a 
sequence of distinct and epochal structures or networks (Kittler, 1999)? Or do we 
start from the bottom-up, seek for these same modalities of change, yet by 
exploring the “smallest” of networks as archaeological formations? Inspired by the 
practice-oriented theories of de Certeau and Latour, and some of the recent 
approaches associated with the field of cultural techniques, I have chosen the latter. 
But like any other historical perspective, also the one employed in this dissertation 
works with its own ideas and assumptions about what actors are important, and 
about what kinds of transformations should be interpreted as fundamental. It is a 
particular reading and interpretation of the past that at the same time forms a 
reading of the present, and certainly not a Rankean practice of reiterating the past 
“as it once was”. In this reading of the past I have put archival documents at the 
center of analysis, and have attempted to stay very close to the “actor-language” to 
try and develop argumentation and theorize this media history of computing 
through these documents rather than a-priori theoretical perspectives. But this 
tendency to stay close to the documents, and, in a way, to stay close to certain 
rationales and cultures of computing unfamiliar to the contemporary view, has 
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always been driven by an attempt to further our understanding of contemporary 
intertwined use-relationships connecting computing with human individuals. 

That said, in this concluding chapter it is important to not only reflect on 
questions relating to the assumptions, limitations and privileges intrinsic to the 
historical perspective, but also to transcend them, and to see what contributions to 
our knowledge of the media history of computing this dissertation has made by 
means of (and not despite of) this particular outlook. On a general level, by 
focusing on archaeologies of use I have highlighted connections and problem-
spaces of computing that have been ignored, and often even downplayed by the 
existing literature in the field of historical new media studies. Thus one of the main 
contributions of this dissertation is to have opened up a new division in the media 
history of computing for archaeological description, and thereby for making sense 
of key transformations that can help us to further our understanding of 
contemporary relationships linking computing with human practices. 

On the basis of the work done in the case studies, I will now discuss five 
contributions that can serve as guiding principles for an (media) archaeology of 
computing that (1) does not start as a historical interrogation of a computational 
culture, but privileges examining the specificity of cultures of use in the plural; (2) 
allows complexities in human-machine formations to emerge through detailed case 
studies; (3) connects the history of computing with social and cultural history; (4) 
works with the idea that any technological logic computers possess is always ever 
interpreted; (5) and seeks for change as differences across cultures of use. 

(1)—With the case studies in mind, it is striking to notice how this 
dissertation’s archaeology of computing and everyday life does not form a direct 
historical interrogation of a digital culture in the singular, but examines a 
“variantology” (Zielinski, 2006: 7) of archaeological formations that I referred to as 
Cultures of Use (CoU). This variantology certainly reveals recurrent themes and 
modalities of change (to which I will return in Section 6.3.), but it also foregrounds 
a fractured past exposing how the archaeology of our so-called digital culture is 
extremely diverse. That is, it reveals a history inundated with particularities and 
contingencies that cannot be seen as necessarily conditioning digital culture, but 
which certainly belong to its history. Due to the dominant teleological perspective 
as well as a focus on archaeologies of the computer, I argue, this diversity and 
particularity associated with cultures of use has, up till now, not been seen as part 
of the history of digital culture (see Chapter 1). 

I argue that this variantology of computing opens up a kind of meta-view on 
the totality of a fractured history that not only invites one to compare and 
differentiate, but also confronts one with an overview on a historical arena of 
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struggle in which, explicitly or implicitly, a diverse set of actors that did not 
exclusively belong to the history of the computer’s engineering and design, “fought” 
over the function, purpose and meaning of computing. These “battles” included 
struggles about the “nature” of the relationship connecting computing with human 
activity, and about how to link the machine in functional and meaningful ways to 
human practices. And while these struggles belong to history, I argue that they also 
point towards key issues and debates central within our contemporary 
computerized culture. 

To start, a clash of visions was disclosed in the history of word processing 
(Chapter 3) between this radical belief in “system” as the locus of text production, 
and this diametrically opposed vision that positioned the user at the center of a 
computer-mediated mode of writing. The systems vision had been particular 
popular in management science and associated human factors research, whilst the 
user-oriented vision was promoted within the field of software design that emerged 
under the name Human-Computer Interaction in the late 1970s and early 1980s. 
At this moment, HCI research eclipsed the systems rationale of traditional human 
factors studies, and human psychology emerged as a key variable in the design of 
interfaces, which is still continuing until this day. As argued, HCI’s user-centered 
vision resonated strongly in the public world of computing with its discourse of 
individualization and self-mastery being promoted within the more public 
discourses of the computer magazines. But it is not correct to portray the systems 
sciences and human factors research as the absolute “losers” of this battle. The 
systems approach to word processing these actors supported certainly disappeared. 
However, the idea of managing the efficiency of human-machine relationships by 
“integrating” both entities into a larger whole definitely reappeared as a 
fundamental organizational principle in the 1980s culture of word processing. For 
example, interface techniques employed in early word processors such as “direct 
manipulation” (Shneiderman, 1983) were designed with the intention to integrate 
humans and computer systems on the level of cognition—fluidly connecting brains 
to computer technologies, and technologies to intellectual tasks such as creative 
writing. 

A struggle that is particularly present today is the one between the advocates of 
a very pragmatic software-tool oriented take on computing, and those encouraging 
a more deep-seated, intimate and computational relationship with the machine by 
promoting activities of programming (Chapter 4). It is this conflict of visions that 
has the most explicit pedagogical component to it, but also one of the most explicit 
ideological components. Both these pedagogies of computing, whether overtly 
expressed in terms of education or more covertly in terms of knowing how to use 
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application software in office work, were connected to ideological discourses and to 
strategic, economical and political objectives. The second pedagogy, for example, 
cannot be thought of as separate from the economical objectives of an emerging 
industry for software applications that in the 1980s increasingly targeted home 
users, advertising broadly in computer magazines. Additionally, the first and more 
overt educational pedagogy was intimately connected to a political objective, 
preparing the minds of future information age citizens for an increasingly digital 
and computer intensive world that was thought to be inevitable in the late 1970s 
and early 1980s. Especially these kinds of connections to future visions of a world 
that is supposed to be more digital than the one we already live in are recurrent, 
and employed to legitimate contemporary pedagogies of computing, whether it 
concerns contemporary views in “computational thinking” (Wing, 2006; 2008), or 
the use of iPads in primary school curricula. Importantly, then, the clash exposed 
in this chapter should, again, not only be seen as exclusively historical, but as 
pointing towards fundamental questions relating to the kind of relationship with 
computing we aim to cultivate and educate. 

But one of the most explicit battles addressed in this dissertation is the one 
concerning the online search—that is, the struggle between the library and the 
consumer information services that was exposed as a clash between two 
diametrically opposed visions on how to interface between user and stored 
information in online searching (Chapter 5). The library vision expressed a radical 
orientation towards human expertise in search, and the other a radical orientation 
towards eliminating this expertise, and making the machine the directing force in 
the search for information. This was also the struggle between libraries—as public 
service institutions—and consumer information services—as commercial 
organizations—over how the relationship connecting information with users 
should ideally be mediated. It is important to accentuate that the struggle over 
information access and control revealed in this chapter should not be taken as 
purely historical, but as pointing towards fundamental questions concerning the 
contingency of today’s search culture—that is, a culture in which the technological 
mediator known as the search engine functions as the main gatekeeper of 
information, while human agencies only play a marginal role. 

(2)—Moving to the second principle for a media archaeology of computing, it 
is the approach to history as a composition of cultures of use that has allowed 
complexities in human-computer relationships to emerge through detailed case 
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studies.94 By entering into the specificities of case studies, the archaeologies of use 
detailed in this dissertation have exposed the many particularities of historically 
situated use cultures, not with the aim to reduce the media history of computing to 
the specificities of historical use practices, but to reveal this history as composed of 
a complex variety of relations shaping historical alliances between computing and 
human practices. Importantly, it is this principle that involves a move away from a 
kind of history that corroborates the computer’s fundamental significance for our 
culture, towards a history that questions case-by-case what kinds of actors 
informed, shaped and defined the use-relationship within a particular cultural 
formation of computing. It is this principle that prompts the premise of detailed 
consideration as inroad to historical variance—that is, to really pose it as a question 
what kinds of mediators organized a certain CoU at a particular moment in history. 

One of these complexities introduced in the technology-centered narrative is 
the remarkable dominance of the systems philosophy in the 1970s word processing 
culture. Guided by a theory of “system” that both build on and reacted against 
traditional theories associated with the rationalization of office management, 
management experts helped shape functional relations connecting managers, 
operators and word processing equipment into an “integrated whole”. The 
educational philosophy that Seymour Papert attached to Logo forms another key 
example, as this theory of learning was essential for redefining computer 
programming from a practice of software development into a problem-solving 
practice associated with worthy educational objectives. In addition to these 
philosophies and their human adepts, the fundamental role of human technical 
expertise—word processing operators and human search experts—forms another 
example of a complexity that emerged in at least two of the case studies. The role 
of human expertise challenges this prevalent idea that the media history of 
computing is a technology-centered narrative, where, generally speaking, human 
practices associated with scenes of use are seen as irrelevant, or at the least activities 
that fully adapt to the technical demands of the computer system. For example, in 
Chapter 5 I discussed the knowledgeable performance of human search 
intermediaries functioning as the organizational hearts of the online searching 
culture in the 1970s American library. The expertise of these search experts was 
comparable to that of the word processing operators, inculcating the database and 
retrieval logic of the computerized information systems that were imposed on 
                                                             

94 In formulating this principle I drew inspiration from media historian Lisa Gitelman, 
who argues how “[t]he advantage of offering finely grained case studies is that it allows […] 
complexities to emerge” (2006: 11). 
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library practices in reference work. But, I argued, this operator expertise really 
should be seen as only a part of the skilled performance of human searchers. That 
is, besides their performance as knowledgeable interfaces that knew the technical 
logic of the computer search system by heart, they also possessed intricate 
knowledge on how to employ the analytical and logical powers of their minds to 
further a search process. 

Other complexities in human-computer relationships that emerged were 
actually of a technological kind, yet still their appearance was a direct effect of a 
research effort starting from the premise of detailed consideration as inroad to 
historical variance. By means of this effort these technical conditions were revealed 
as key actors within particular historical and cultural conjunctures, whilst from the 
teleological point of view they would probably have appeared as not the kind of 
technical innovations that “origin stories” tend to foreground as causal change-
agents in the (media) history of computing. Take for example the seemingly 
insignificant function of early 1980s word processors termed word wrap. This 
simple feature was the word processor’s automatic equivalent of the typewriter’s 
carriage return, and calculated how many words would fit within the specified 
margins to automatically move words down to the next line when the right margin 
was reached, with, importantly, no intervention required by the user. Especially 
today, with word processing being such a commonsensical activity that has fully 
integrated with our quotidian social practices, the importance of a cursor 
automatically jumping to the next line may easily escape our attention. But the 
creative writers that in the early 1980s switched from being “typewriters” to being 
“word processors” credited this feature en masse as a fundamental condition for a 
mode of writing that moved very close to thinking, linking it to the idea of 
enhanced control over the creative process. Taken the fact that today such 
seemingly marginal features easily escape our attention as we take them as 
commonsense, there is certainly good reason to contemplate how such seemingly 
insignificant functionalities embedded in our most used software applications 
condition our use and our thinking practices. 

Another example is the technique of concurrency, or multitasking, which was 
developed in the computer industry in the early 1980s. Multitasking indicated a 
quality of the computer system, enabling multiple computations to be performed at 
the same time (Chapter 4). It formed one of the fundamental techniques of the 
integrated software packages that took both office and home-office market by 
storm in the 1980s. That the term multitasking first emerged in the computer 
sciences in reference to a certain property of the computer system raises interesting 
questions regarding the technical conditions that support the kind of multitasking 
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we associate today with a particular human working style of doing more than one 
job at the same time. Can we take this appropriation of a computer science term in 
working culture as a symptom of the total integration of computing with human 
work practices? And how did the multitasking technique incorporated in our 
productivity suites contribute to the emergence of multitasking as a supposedly 
fundamental attribute of the working style of the contemporary knowledge worker 
in particular? An archaeology of multitasking might serve as a valuable inroad into 
a more deep-seated interrogation of the intersection of the history of computing 
and the social and cultural history of multitasking as working style. 

(3)—The third principle concerns how this (media) archaeology of computing 
connects the history of computing with social and cultural history by investigating 
the functional and meaningful relations connected to computers in the cultures of 
their of use.95 This principle entails a kind of broadening of scope, extending the 
history of computing beyond the relatively narrow history of the computer’s 
invention and associated discourses of engineering, connecting it with the social 
and cultural histories of the settings in which they were applied. The 
archaeological examination of CoU therefore means to account for technical 
conditions and the epistemological structures that underpin them, but also means 
that one cannot address these cultures without taking into consideration the history 
of the social setting, the human actors that worked and lived in these settings, the 
periodicals and magazines they consulted, and the objectives, agendas and 
discourses that directed their activities. 

To give an example, whilst seeking after the history of the use of an office 
technology—integrated software packages—within the home (Chapter 4), what 
became apparent was that this historical event was caught up with the history of 
the integration of the office within the domestic setting. The coming together of 
home and office, a development still unthinkable in the early 1980s unless you 
were a futurist (Toffler, 1970; 1980), appeared as intimately connected to the 
history of computing, but also to a much wider movement of working at home. 
The realization of the home-office formed the first episode in the “liberation” of 
office work from corporate cubicles, and certainly presaged the contemporary status 
of the office as the joint venture of user and personal computer that is no longer 
reliant on any particular locale, but only requires an Internet connection and a cup 
of coffee. 

                                                             
95 The idea to reconnect media history with cultural history has also repeatedly been 

emphasized within the context of research into cultural techniques (Siegert, 2007; 2015). 
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The intersection of the history computing with the social and cultural history of 
reference work in the library forms another example (Chapter 5). What is most 
interesting here is not the fact that online searching by computer systems reshaped 
the tradition of reference work at this particular historical period in the 1970s, but 
that this moment in the history of computing intersecting with that of reference 
work only lasted for such a relatively short time. More specifically, the success of 
the practice of online searching in the library in the 1970s spelled the demise of the 
reference librarian when end-users took over the search process in the 1980s. The 
rise to fame of end-user searching thereby helped to kill off a long tradition of 
making an inquiry with a knowledgeable librarian when confronted with a 
literature or information problem. Even if it begs to be questioned if the 
disappearance of this tradition is regrettable, there is certainly good reason to 
contemplate the role of human expertise in searching. 

The (media) archaeology of computing that connects the history of computing 
with social and cultural history also foregrounds a history that is full of people that 
are not computer scientists per se. The case studies have disclosed relations 
between computing and managers, management scientists and management 
experts, operators and human factors engineers, creative writers of all sorts, 
computer scientists disguised as educationalists, home workers, (chief-)editors of 
computer magazines, librarians and library scientists, and lots of “ordinary” people. 
To a greater or lesser extent, all of these human actors and the complex discourses 
and fields of knowledge associated with them, helped shape relationships of use 
connecting computing with human practices, and therefore deserve to be included, 
I argue, in the complex media history of computing. 

(4)—The fourth principle indicates an (media) archaeology of computing that 
works with the idea that any technological logic computers possess is always ever 
interpreted.96 By focusing on the examination of CoU, the case studies have actively 
resisted the idea of an intrinsic technological logic exclusively shaping the use-
relationship. That is, this media archaeology of computing has channeled attention 
towards the networks in which computer technological media have been 
functionally, meaningfully, and purposefully situated, over and against any 
interrogation of their nature or essence. This means that rather than taking an 
already-organized technology—the modern computer—as the starting point for an 
investigation of the computational a-priori of culture, this archaeology of 
                                                             

96 In formulating this principle I drew inspiration from media historian Lisa Gitelman, 
who argues how “[m]edia are more properly the results of social and economic forces, so 
that any technological logic they possess is only apparently intrinsic” (2006: 11). 
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computing commenced with the analysis of the varying networks of people, 
materials, discourses, and domains of knowledge in which computational 
machinery was functionally and meaningfully connected at particular moments in 
time. 

This principle indicates a shift in the aim of new media historical research—
that is, a shift from the objective to understand the conditioning presence of the 
computational structures and histories that are formally and operatively embedded 
in computer technology (the magic inside the machine), to the objective to 
understand the historical and cultural actor-networks that informed and defined 
the integration of a certain computer technology with human practices. This focus 
on integration brings new, yet relevant, actors into view that played pivotal roles in 
bridging the functional and meaningful gap between technologies and the use 
practices intended to employ them—human actors and associated discourses and 
“knowledges” that more powerfully belong to the history of the computer’s use 
than the history of the computer’s technical engineering. Remember for example 
the fundamental role of management science and management experts in bringing 
automatic typewriters to use in line with the objectives of the corporate 
organization. Or, recall how computer scientist Seymour Papert took up the role of 
an educationalist to bring the algorithmic logic of the computer to use for worthy 
educational objectives. What I have demonstrated as well is that such processes of 
integration cannot be thought of as separate from processes of interpretation and 
the production of meaning. For instance, as demonstrated by the advertisements 
analyzed in this dissertation, as soon as computer technologies entered into the 
world of advertising, they engaged in the play of meaning and purpose making, 
obviously to serve economic and commercial motives, but often exposing more 
deep-seated ideological incentives as well. 

Through processes of cultivation, computer magazines attached fundamental 
ideas about the use-relationship connecting computing with human individuals to 
the uses of computers, this way helping to (re)define the meaning of computing in 
varying ways. In the culture of logo programming, for example, Papert played a 
central role in defining the computer as by its nature an intellectual machine 
tailored for educating individual students the fundamentals of computational 
thinking. But this idea of computing as educational pursuit was further promoted 
in, and disseminated by, computer magazines and a whole array of textbook 
literature on logo programming. In a similar way, a magazine such as Home-Office 
Computing played a key role in cultivating and promoting the idea that the 
computer was by its very nature an office tool serving the productivity interests of 
individuals. For example, they linked home-office computing to the idea that the 
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use of office suites enhanced personal productivity, and the idea that it formed an 
enabling condition for individuals to take control over the balance between work 
and life. In short, I argue, for any intrinsic technical logic of the computer (e.g. 
algorithm, word wrap, multitasking) to take effect with users within this particular 
period, it always ever had to be interpreted—that is, through relations of discourse 
it had to be functionally and meaningfully connected to the use practices that 
employed it. 

(5)—The fifth principle is intimately connected to the fourth, and indicates a 
(media) archaeology of computing that seeks for change as differences across 
cultures of use. The examination of CoU really means to attend to historical 
conjunctures in their singularity—that is, as situated networks that are inextricably 
tied to a particular setting and a specific period in history. These situated networks 
compose complex fields of relations in which multiple relations—technical, human, 
material, knowledge, ideological—connect, clash, struggle, and appear to, 
sometimes, disappear as quickly as they emerged. This kind of relational 
complexity denies the media historian to single-out lines of transformation to 
explain a certain rationale of historical change. For that matter, the CoU this 
dissertation made explicit should not be seen as points on a line that in a 
(teleo)logical way enable one to explain how we ended up in a present day 
computerized culture, but as structures that are intrinsically non-teleological and 
full of relations that are historically contingent. This means to say that CoU are not 
points on a line, but cuts through time, whose connections can never be explained in 
terms of any straightforward causality. Importantly, this doesn’t preclude that there 
are similarities that run through all three cases that can be meaningfully associated 
and compared (see section 6.3.). 

The history of computing, I argue, resists being captured, organized and 
explained through a single model of change. There is not one model of 
transformation that can be employed to make sense of the changes described in 
each of the case studies. For example, in none of the chapters I argued that actors 
belonging to one of the two CoU that were specified simply replaced, or morphed 
into, each other. For instance, it cannot be argued that word processing software as 
it emerged as a key actor in the cultural phenomenon of creative writing in the 
1980s replaced the MT/ST, because both text-processing technologies belonged to 
very different cultures that existed and functioned independent from each other. 
For the same reason, I argue, we cannot say that the menu replaced the human 
search intermediary. 

The kind of archaeology of computing I aim to foreground would rather 
encourage one to differentiate, and seek for transformations in terms of variations 



Chapter 6 

 185 

in networks—that is, changes in the ensemble of actors that shaped particular CoU 
at particular moments in time. This also means to say that I understand change not 
by attributing causality to certain actors, but through the interpretation of the 
differences between cultures. Then rather than saying that the menu replaced the 
librarian, this archaeology encourages one to see how the menu fulfilled an actorial 
role very similar to that of the human search intermediary, but did so as a 
component part of a very different set of relations. To give another example, 
Chapter 3 didn’t expose how HCI replaced the field of Human Factors research, 
but how HCI research took up the role of designing computer systems with a 
concern for the human factor in a different way and as part of, again, a network of 
relations very different than the one Human Factors research connected to. 

 

6.3. 1970s/1980s: The Re-Organization of Use-Relationships 

In reference to the work of Siegfried Zielinski, this history of computing’s 
integration with everyday life has been classified above as a kind of 
“variantology”—that is, a history that has been constructed as a collection of the 
archaeological cuts I refer to as Cultures of Use (CoU). Each of these specified 
cultures put forward, in its own unique way, how the integration of computing 
within a certain situation of practice constituted a multifaceted, culturally, socially 
and historically specific process. But while each of these cultures has been exposed 
in its singularity, this doesn’t preclude that there are similarities that run through 
all three cases that can be meaningfully associated and compared. The challenge, 
then, is to transcend the singularity of each of these cultures and the enormous 
amount of diversity and variety they have exposed, to arrive at a more general 
understanding of change concerning the period at hand. The key to addressing this 
challenge is to return to the different transformations highlighted in all case studies, 
to see if similar themes of transformation and modalities of change can be 
discerned across chapters. Here it is important to emphasize that I will not seek for 
any relations of causality, but that by means of differentiating cultures I will 
interpret what changed in the definition and organization of use-relationships when 
computing moved out of the regimented spaces of institutional and corporate 
organizations, into the homes and everyday lives of individuals. 

In each of the chapters, transformations have been specified as changes across 
cultural formations, tracing lines of change through associated cultures that 
together spanned this highly transformative period between the early 1970s and 
late 1980s in which relationships between computing and human activity 
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increasingly individualized. Seen from my perspective as media historian, and as 
demonstrated in each of the case studies, movements of individualization within 
the 1970s cultures could relatively easily be traced to relations of knowledge and 
discourse due to the fact that these CoU were situated within the relatively confined 
and regimented spaces and places of institutional and corporate organizations (e.g. 
office, library, school). To use Paul Edwards’s phrasing, these CoU that emerged in 
the 1970s functioned as closed worlds in which the surroundings of computing were 
institutionally bordered, the possibilities for cultural associations were limited, and 
the actors that organized the use-relationship (e.g. management experts, 
educationalists, librarians and library scientists) by tradition “belonged” to the 
particular corporate or institutional organization at hand. 

When in the 1980s computing moved into the homes and everyday lives of 
American citizens, new CoU emerged that shaped and defined individualized use-
relationships. But these relationships, I argue, were no longer associated with the 
kinds of regimental powers organizing the use-relationship in the closed computing 
cultures of the 1970s. The chapters did show that in the 1980s a different set of 
mediators emerged (e.g. software interfaces, HCI research, computer magazines) 
that claimed responsibility for the definition and organization of the use-
relationship connecting computing with human individuals, but none of which 
maintained the kind of established and traditional ties with the domestic setting of 
use as, for example, management science did with corporate office spaces. In that 
sense, these mediators, I argue, fulfilled similar roles as their 1970s counterparts—
bridging the functional and meaningful gap between computing machinery and the 
use practices intended to employ them—apart from the crucial fact that the CoU 
they organized didn’t have the clearly defined spatial and conceptual boundaries 
framing use practices such as associated with the 1970s institutional and corporate 
settings. In other words, the 1980s cultures that emerged in the relatively “open”, 
“unorganized” and “borderless” space of the domestic setting, and everyday life at 
large, I argue, were much more open to enter into connections, and make 
associations, with human, economic, political, and ideological relations 
surrounding the use of computers as everyday tools in the 1980s. 

It cannot be denied that an emerging consumer market for computers and 
software in the 1980s played a significant role in connecting individuals to the new 
technologies in functional and meaningful ways. Here it is important to 
acknowledge that new actors such as computer magazines promoted the interests 
of an emerging software industry for whom the computing masses presented a new 
and potentially very profitable market with the popularization of personal 
computing in the 1980s. Important to recollect, for that matter, is that one of the 
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functions of the magazines was indeed to create a continuous demand for computer 
technology, and software applications in the particular (see Chapter 2). For 
example, a computer magazine such as Family and Home Office Computing 
(Chapter 4) actively helped to connect individuals in a functional and meaningful 
relation with the use of productivity software in the home-office. However, the 
software industry in the 1980s was only in its infant stage, certainly not the kind of 
organized entity able to autonomously shape our individualized use-relationships 
with computing. In other words, the spirit of individualism that attached to the 
CoU emerging in the 1980s cannot be explained in reference to purely economical 
motives associated with an emerging consumer market for software applications. 

Important to note is that the magazines were as much dependent on the 
advertising of the software industry to create revenue, as the software industry was 
dependent on these magazines for reaching its target audience through advertising. 
It is certainly not the case that these magazines represented the “voice” of this 
industry. Here it is important to recollect that for the editorial team involved in the 
production of these magazines, the choice to contribute was never solely guided by 
economical motives, but often just as strongly by the possibility of exercising “the 
power to make one’s meaning stick” (Beetham, 1990: 21). For example, when 
computer magazines, and their associated human and discursive actors, emerged as 
mediators in the 1980s, they helped shape uses as cultures centered on individuals 
by linking computing at home to values of individuality, autonomy, self-sufficiency, 
and self-government. In sum, with these three new mediators—software interfaces, 
HCI, computer magazines—playing a dominant role in shaping use-relationships 
in the relatively open use cultures of the 1980s, it becomes all the more interesting 
what, if not the unifying force of an institutional or corporate closed world, tied 
these various actors together to function as component parts of cultures of use 
supporting movements of individualization in computing? 

 

6.3.1. The Closed Cultures of the 1970s 

In order to answer this question, and make sense of the organizational “logic” of 
these new cultures that emerged in the 1980s, I will first examine the 
commonalities and associations between the actors that mediated use-relationships 
in the CoU that emerged in the 1970s. As argued, each of these cultures drew its 
associations with relations of knowledge and discourse from a local, and relatively 
closed, institutional or corporate setting (e.g. corporate office, school, library). 
Within the constrained environments of these settings, the use of computers 
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individualized in the 1970s when regular people—managers, students, 
researchers—entered into a direct use-relation with computing for the first time in 
history. To phrase it schematically, these individuals that were commonly 
addressed as end-users took responsibility for the input (e.g. dictation, description 
of algorithms, information request) of computer systems, whilst they employed its 
output as a means to accomplish a personal result (e.g. drawing up a business report, 
the acquisition of problem-solving skills, advancing a research project). The use of 
computing machinery now connected with the interests and objectives of 
individual professionals, which was not yet the case in the military and corporate 
computing cultures of the 1950s and 1960s where the main users were institutional 
or corporate organizations, and not individuals (Edwards, 1997; Haigh, 2001a; 
2001b). 

To integrate these individualized use-relationships with the objectives of the 
organization at hand, these relationships connecting end-users with computer 
technology emerged as objects of research and debate within discourses and 
domains of knowledge (e.g. management science, library science, educational 
science) that maintained intimate connections with the respective institutional and 
corporate settings. Because the space of association was more or less framed by the 
spatial and discursive boundaries of these domains, associations between these 
domains of knowledge and the use-practices they informed, shaped, and defined, 
were relatively straightforward, and therefore “easy” to track and trace. These 
knowledge domains, and the human actors associated with them, I argue, took 
responsibility for defining and organizing use-relationships, to ensure that the 
movement of computing’s individualization was integrated with the goals and ways 
of working of the organization. That is to say, end-users, including managers, 
students and researchers, made use of computerized systems to achieve personal 
objectives in office work, education, and research. However, the larger objectives of 
these cultures never linked directly to these individual professionals, but always to 
the higher-orders of organization (e.g. office management, educating information 
age citizens, maintaining control over information access). For example, while 
managers employed the textual output of the word processing system to draw up 
business reports, the main objective behind the implementation of these systems in 
office spaces was to improve office productivity through the systematization of 
processes, and not to make office paperwork more convenient for managers. To 
give a different example, in the logo culture the knowledge acquisition process of a 
student always ever connected to an overarching objective associated with an 
educational system that, in close conversation with American politics, aimed to 
prepare American students for a looming information age in which it was expected 
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that a computational mindset would be fundamental to function as a full-fledged 
participating citizen. 

To make explicit how movements of individualization in computing were 
integrated with the goals and ways of working of organizations, I foregrounded the 
role of various human actors, and their associated discourses and “knowledges”, 
that informed, shaped and defined use-relationships. For example, in the 1970s 
culture of online searching (Chapter 5) theories of online searching developed by a 
library and information scientist such as Marcia J. Bates played a defining role. 
Bates helped shape online searching as a human-directed process by theorizing 
online searching as a process in which the mind of a human librarian functioned as 
a directing force (Bates, 1979a; 1979b; 1981). She did so by positioning her theory 
within the discursive high grounds of a library-oriented field of information science 
to which a theory of information seeking appeared as fundamental in the 1970s. The 
concept of information seeking promoted the idea that searching for information 
(whether by computer or manually) was a fundamentally human process involving 
skilled forms of human behavior. 

In a similar way, management experts that acted as word processing consultants 
in the 1970s culture of word processing (Kleinschrod, 1974; Konkel and Peck, 
1976; McCabe and Popham, 1977) helped shape a managerial concept of word 
processing as system by advocating a coordinated and integrated approach to the 
role of the human and the machine in the routine of office paperwork. These 
experts drew on the knowledge associated with the field of management science, to 
give shape to word processing as the latest advance within office management. 
They mediated between IBM’s new technologies of automation and the way in 
which they were applied within a rigid system of managerially coordinated 
processes. In doing so, these experts helped attribute meaning, function and 
purpose to these technologies so as to make them valuable for the managerial 
objectives of the organization as a whole. For that reason, they strategically 
emphasized the idea that the solution to a successful reorganization of office 
paperwork lay in the concept of system, and not in any kind of quality inherent to 
technology itself. 

Different from the examples mentioned above, in Chapter 4 I showed that 
professional educationalists associated with the field of educational and/or 
pedagogic science that theoretically informed educational practices within schools, 
played no significant role in defining and organizing relations of use within the 
logo culture. Nonetheless, it was computer scientist Seymour Papert that took up 
the role of an educational professional, and performed as a key actor in logo’s 
culture of use. He did so by developing his own pedagogic theory intermixing Jean 



Chapter 6 

 190 

Piaget’s work on the psychology of the learning child and concepts from Artificial 
intelligence, and by attaching this educational philosophy to the use of the 
programming language. It is interesting to notice the fact that Papert’s educational 
theory of problem-solving resonated amongst educational professionals at the 
moment the field of education had renewed its interests in the topic of teaching 
problem solving skills when suddenly confronted with the rapid computerization of 
American life in the 1970s, and an associated “information age” that seemed to be 
impending. Thus, I argue, Papert provided what the educational field was so 
desperately looking for, a practice and a theory concerned with improving human 
ways of thinking and solving problems by engaging with the systematic and 
quantitative thinking associated with the programming of a computer. In sum, 
within these three cultures, and by mediation of the aforementioned (scientific) 
discourses and practices, use-relationships between end-users and computing were 
always ever associated with objectives that exceeded the individual—that is, the 
movement of computing’s individualization was integrated with the goals and ways 
of working of the organization. 

 

6.3.2. The Open Cultures of the 1980s 

In each of the home-based cultures that emerged in the 1980s, the shaping of 
individualized use-relationships could not in any straightforward way be associated 
with relations of knowledge “belonging” to the domestic setting, as for example 
library science fitted by tradition with the institutional setting of the library. As 
argued, with this movement of computing’s individualization taking place in the 
domestic setting, and in close association with the everyday lives of individuals, a 
different set of actors appeared that came to inform, shape and define use-
relationships connecting computing with human activity. But compared to the 
1970s cultures, connections with orders of knowledge and/or relations of discourse 
appeared to be no longer traceable that easily. Here it is important to take notice of 
the fact that in the 1980s the home appeared as a new locale of computing—a locale 
associated with practices of everyday (domestic) life that, unlike the practices 
within the corporate office, the school, or the library, had never appeared as objects 
of knowledge within scientific discourses. The cultures associated with the 
domestic setting in the 1980s certainly did not connect to practices of use that were 
directly informed and defined by (scientific) discourses that were overtly “imposed” 
on it (De Certeau, 1984). 
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When comparing each of the 1980s cultures, what strikes immediately, and 
therefore merits particular attention, is the concomitant individualization of use-
relationships (e.g. the emergence of the user as autonomous individual), and the 
emergence of software (interfaces) as important mediators, shaping and organizing 
use-relationships—that is, part of the power to shape use “moved” from human 
actors (e.g. operators and search specialists) and associated (scientific) discourses, 
into technological interfaces tailor made for users that were not experts in 
computing. Here you can think of word processors that implemented direct 
manipulation, integrated software packages that employed overlapping windows 
and multitasking, and search systems that made use of menu interfaces. These 
technological interfaces mediated individual use-practices, allowing non-expert 
users to connect their intellect into effective and entwined use-relationships with 
computing, enabling them to fit the computer’s functionalities with their own goals 
and objectives, such as writing a novel, doing productive work at home, and 
searching for information adequate to personal needs. 

Importantly, I understand these concomitant changes not as causes, but as 
symptoms of new kinds of cultures that defined and organized use in radically 
different ways compared to their 1970s counterparts. Take for example how 
compared to the 1970s culture of word processing, we see a reduction in the 
division of labor in the 1980s. In the 1970s the operator performed in the role of a 
human user interface taking care of the instrumental aspects of text production on 
behalf of the end-user. In the 1980s a new user emerges in the figure of the 
creative writer, taking care of both creative process and the technical processing of 
such creativity by editing, formatting, and printing. These early users of word 
processing software integrated the creative with the mechanical aspects of writing, 
and emerged as self-contained units of text production that satisfied their own text 
processing needs, functioning as more compact and autonomous versions of the 
sizable socio-technical systems that thrived in the 1970s. 

But, I argue, the user-oriented interfaces of word processing software continued 
the move towards integration that first emerged in the 1970s cultures where word 
processing operators performed such fundamental roles. Word processing on 
personal computers functioned as a sort of post-system, signifying a new level of 
system, a more subtle cultural shift, with the reappearance of the systems concept 
in a technical interface (not a human one) connecting human brains to computer 
technologies, and technologies to intellectual tasks. Within this network, the word 
processors interface, and studies in HCI design that underpinned it both 
technically and conceptually, supported user autonomy in computer-mediated text 
production. At the same time, however, it shaped the use-relationship on the basis 
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of a corporate rationale of managing the efficiency of human-machine operations 
through a design principle of usability that supported the integration of users with 
computers on the level of cognition. Interestingly, it was exactly this new level of 
computing’s integration on the cognitive level, the entwinement of human and 
computational agencies within a unified writing act, that formed the condition of 
possibility for creative writers to experience an enhancement of the creative 
thinking process. 

Chapter 4 detailed how the culture of home-office computing in the late 1980s 
connected the computer in a functional and meaningful relationship with problem-
solving, but did so differently in comparison with the culture of logo programming 
that took shape a small decade earlier. In relation to the logo culture, problem 
solving indicated a self-directed learning practice of discovery and exploration 
within a programming environment. Logo programming in schools entertained 
explicit connections with the field of education, and its interest in teaching 
problem-solving skills, by mediation of Papert’s associated educational philosophy. 
Within the culture of home-office computing, the “problem” space of computing 
had transformed from an open learning environment to an all-encompassing work 
environment. “Problem-solving” with computers in the home-office was practiced 
as a non-programming activity in which the central objects of use were software 
applications, not programming languages. Within this use practice, “problems” 
were no longer “solved” through the specification of algorithms, but office “tasks” 
were “accomplished” by using productivity suites in the particular. 

With the emergence of this culture of office computing at home, the computer, 
to a certain extent, lost its dependency on a connection to a specific locale—either 
home or office—with the joint venture of user and personal computer now shaping 
into an autonomous productive entity. Importantly, this entity connected the user 
in a functional and meaningful use-relationship with a formal representation, or 
computational model, of the office environment. That is to say, the home-based 
office workers put their intellectual and productive powers to use in a home-office 
that existed separate from the established office environment, but in a new level of 
connectedness with productivity tools. As a result, the intellectual capacities of this 
user for doing office work became one with this computational model, not on the 
level of the machine’s “nature”, but on the level of the office task to be performed. 
Small and relatively simple computational procedures—copy, paste, save, print, 
delete, merge—now functioned as essential tools for doing productive work at 
home. That is, they formed indispensable attributes of office work, enabling 
individuals to be productive by themselves at home. 
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Chapter 5 detailed a reorganization in the role of human expertise and machine 
processes in the online search for information. Menu interfaces appeared as key 
mediators in the 1980s culture of online searching, fulfilling a very similar 
“assisting” role as the human search intermediaries that had interfaced between 
computing and end-users in the 1970s culture of online bibliographic searching in 
the library. These “user-friendly” menus formed key enabling conditions for 
average people to perform information searches in their own homes, and by 
themselves. But while the menu interface presented a people oriented outlook on 
its users, at the same time, refined menu structures that anticipated human search 
psychology increasingly moved in on their cognitive processes, enabling these users 
to easily take cognitive control of the front-end, whilst relinquishing control over 
the search to the back-end. In other words, whereas menu interfaces presented a 
means of interaction for non-specialist users to take care of their own searches, 
they also provided the condition of possibility for the emergence of a more 
autonomous back-end taking control over search in a retrieval domain that was 
now completely separated from the user’s domain of control—that is, the user 
interface. 

But did the emergence of the software interface as a technical mediator, prelude 
the end of the organization of use-relationships by relations of discourse and/or 
relations of knowledge? No, I argue, technical conditions alone cannot explain the 
spirit of individualism that linked to each of the use-practices detailed in the 
second half of the chapters. Here it is important to understand that with the 
individualization of computing in the 1980s, and use practices carving out 
functional and meaningful spaces in the everyday lives of individuals, use could no 
longer be controlled, managed and organized in the same regimented ways as it did 
in the 1970s institutional and corporate organizations. In the 1980s, the ideological 
organization of use was, more or less, up for grabs, as there were no established 
knowledge domains that could exclusively lay claim on the functional and 
meaningful organization of this new realm of domestic practice. This does not 
mean to say that these relations to discourse and knowledge disappeared, but that 
they were connected to new mediators that cannot as easily be associated with the 
kinds of organized and overarching bodies of knowledge composed by fields such as 
management science or library science. 

In each of the chapters I discussed that computer magazines and the design 
science of Human-Computer Interaction emerged as important mediators 
producing the discourses that informed and shaped individualized use-
relationships. These mediators were integrally part of the CoU that emerged in the 
1980s, and, I argued, they acted, designed and talked on behalf of users. To make 
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sense of how, and why, this spirit of individualism connected to, and became 
caught up with, the CoU in the 1980s, it is key to recollect that the software 
interfaces tailored to non-expert users were the product of HCI’s new science of 
systems design. This science took the field of software design by storm in the early 
1980s. It did so through a fundamental reorientation, shifting the locus in design 
from system to user. As you may remember, this reorientation was accompanied by 
a strong rhetoric of “empowering people” (Shneiderman, 1990), and making the 
individual office worker the controlling agent in the accomplishment of office work 
(see Chapter 3 and 4). But this discourse of empowering individuals was more or 
less confined to the journals and book publications in the field, and only resonated 
in the public domain in a watered-down version associated with the concept of 
“user-friendliness”. 

But fundamental ideas linking individuality, self-sufficiency, and self-
government to use practices of computing at home, were cultivated and promoted 
by computer magazines and elementary textbooks that distributed these ideas 
amongst the computing masses that entered into a use relation with computing in 
the 1980s. For example, Chapter 4 detailed how similar to HCI discourse a 
magazine such as Home-office Computing (formerly known as Family Computing) 
positioned individual users at the center of an emerging culture of work-related 
computing in the home. Different from the majority of HCI research that aimed 
to design work stations for use in the (corporate) office, such a computer magazine 
linked its user-centered philosophy in a much more explicit way to a practice of 
productive computing at home (not the office) in use of software applications. 
Additionally, it extensively put forward how the benefits of this home-based 
practice of computing (e.g. increased autonomy, the opportunity to achieve 
individual work objectives, enhanced control over the work life balance) had a 
direct bearing on the user as individual. 

Importantly, unlike their 1970s “predecessors”, these human mediators, and the 
user-centered discourses associated with them, helped inform, shape and define 
use-relationships on the ideological level by connecting use to ideas of 
independency and self-reliance. But different from the 1970s cultures, I argued, 
these mediators cannot easily be associated with the kinds of orders of knowledge 
that shaped use within the institutional and corporate closed worlds. That is to say, 
these actors did not in any direct way link to established scientific disciplines (e.g. 
management science, educational science, library science) that by tradition 
represented the settings (corporate office, school, library) and objectives in which 
computers functioned in the 1970s cultures. 
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To further clarify, it is interesting to briefly compare the field of Human 
Factors research as it emerged in the late 1950s, and the field of HCI as it 
appeared in the early 1980s. Both domains were associated with a culture of word 
processing, and both attended to the human dimension in computing by designing 
technologies on the basis of fundamental principles governing human activities. 
However, the Human Factors project drew its incentives from, and was 
functionally connected to, the systems sciences that emerged in the 1950s. As such, 
it formed a part of a larger project of integrating human beings in corporate 
organizational structures for the purpose of achieving the optimal operation of the 
organization as a whole. Early HCI researchers, on the other hand, claimed to be 
empowering individuals, not organizations. That they didn’t do so does not mean 
that they didn’t draw their incentives from an external order of knowledge, but 
does mean to say that they certainly couldn’t connect to a field of knowledge native 
to the domestic space (as management science was for the corporate space) for the 
simple reason that a field of “domestic science” didn’t (and still doesn’t) exist. The 
home, and the everyday practices associated with it, as de Certeau has brought to 
our attention, cannot rely on any discourse that it can truly count as its own. 

 

6.4. Cultures of Use and the “Spirit of Capitalism” 

The ideological mediators that this dissertation has linked to the cultures of use that 
emerged in the 1980s claimed responsibility for empowering individual users, as, 
for example, library scientists had claimed responsibility for professionalizing the 
intermediary role of the librarian as human search expert. However, the 
“empowerment” of the librarian ultimately connected to the objective of improving 
the library’s role as gatekeeper interfacing between users and information—that is, 
librarians were empowered to ensure that the library maintained its position as the 
public service institution that exercised control over information access and 
retrieval while guided by a democratic mission of serving the people. Then it begs 
to be questioned if, and if yes, we can trace associations between these ideological 
mediators that rose to dominance in the 1980s and broader sets of transformations 
in domains of knowledge connected with individualization that occurred at the 
same time? Why, directed by what kind of a strategy, or urgent need, did these 
mediators claim to be empowering the individuals that in the 1970s were still 
commonly referred to as end-users? 

As someone like cultural historian Thomas Streeter already alluded to (see 
Chapter 1 and 4), I argue that is important to the trace the associations between 
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the movements of computing’s individualization within the 1980s cultures, to a 
broader set of changes in the economic order taking place in the exact same period. 
Importantly, the evidence cited in this dissertation does not allow any definite 
answers to these questions. Nonetheless, it does constitute a solid basis for further 
research into the connection between the discussed reorganizations in CoU 
connecting computing with human activity in the period between the early 1970s 
and late 1980s, and transformations to the economic order, and associated 
approaches to management and organization, that occurred at roughly the same 
time. Boltanski and Chiapello’s “spirit of capitalism” thesis proves particularly 
insightful in this respect (2005). Through a study of management literature, 
Boltanski and Chiapello focused on the examination of the ways in which changes 
to the organizational forms on which capitalism’s functioning is based, as they 
occurred between the mid 1960s and mid 1990s, were accompanied by changes in 
the ideologies—the spirits of capitalism—that justified the engagement of people 
in a kind of “lifestyle conducive to the capitalist order” (11). In a nutshell, they 
described a reconfiguration in the organizational form, from the belief in top-down 
bureaucratic and hierarchical management that was “bound up with a capitalism of 
large firms” (19), to “a model of the firm as network” (70), and the associated belief 
in the individual as its core constituent, and a set of connected organizational 
values including self-organization, self-control, autonomy and flexibility. 

Importantly, Boltanksi and Chiapello emphasized that a certain spirit associated 
with a prevailing capitalist order at a particular moment in history should not be 
seen as some kind of “moralizing discourse” in the Marxian sense of a 
superstructure that conceals the mode of production, but as “a set of shared beliefs, 
inscribed in institutions, bound up with actions, and hence anchored in reality” (3). 
For Boltanski and Chiapello, then, the spirit of capitalism exactly formed such a 
set of beliefs caught up with the reality of our lives, which for capitalism to 
function effectively had to be internalized by the inhabitants of the social and 
cultural contexts associated with the prevailing order. The key function of this 
spirit, they claimed, was to legitimize this order, and “to sustain the forms of action 
and predispositions compatible with it” (10). What now certainly appears as a 
relevant question is if we can understand the 1980s CoU, and the forms of 
individualized action linked to it, as connected to, and associated with, this new 
“spirit of capitalism” advocating values of individuality, autonomy, self-control and 
self-sufficiency in work that also appeared as key within these cultures. 

But how can the use of a machine that, as the most popular “origin” story goes, 
was developed at a grass-roots level relatively separate from the economic and 
political system (Freiberger and Swaine, 1984) come to serve the objectives of a 
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new capitalist order? Well, capitalism’s powers have, as history reveals, always 
reached beyond its own territory. Allow me to quote Boltanski and Chiapello at 
length: 

To maintain its powers of attraction, capitalism […] has to draw upon resources 
external to it, beliefs which, at a given moment in time, possess considerable powers of 
persuasion, striking ideologies […] inscribed in the cultural context in which it is 
developing. The spirit sustaining the accumulation process at a given point in history is 
thus imbued with cultural products that are contemporaneous with it and which, for the 
most part, have been generated to quite different ends than justifying capitalism. (2005: 
20) 

The computer, and its use in the 1980s in the particular, seems to be such a 
product “contemporaneous” with the emergence of a new capitalist order, an idea 
that historian Thomas Streeter already touched upon as well (see Chapter 1). It 
certainly seems that with the individualization of computing in the 1980s, the 
aforementioned ideological mediators informed, shaped and defined the use of 
computers in the home as a kind of activity helping ordinary American citizens to 
adhere to a lifestyle “conducive” to this new capitalist order. 

If we intend to continue researching these associations, it is important to 
further explore and make intelligible how a new lifestyle intermixing workstyle 
associated with the use of computers coordinated with a new mode of organization 
by which a networked form of capitalism, in the words of Alan Liu, encouraged 
the individual to perform in “a distributed yet tightly knit web of perpetual 
productivity” (2004: 170). It is equally important to find out what kinds of actors 
supported and facilitated these activities through a process of associating these use 
practices with ideas fundamental to the spirit of this new capitalism. This 
dissertation has foregrounded a set of actors that, it seems, supported the process of 
legitimating the new capitalism by attaching its core values to use-relationships 
connecting computing with human individuals. It can certainly be wondered how 
the effort of these actors was symptomatic of much vaster changes related to the 
distribution and individualization of the unit of capitalist production, and how, as 
it appears, they helped to shape the use of computers by individuals as a means to 
the larger end of a capitalist order. 
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Cultures of Use – 1970s/1980s:  
An Archaeology of Computing’s Integration with Everyday Life 

In January 1983 Time chose to add a twist to the magazine’s established franchise 
known as “Man of the Year” by awarding the computer the title “Machine of the 
Year” for its January 1983 edition. Its cover communicated an ambiguous message. 
While the image clearly emphasized the house as the new home of computing, at 
the same time it essentialized the machine by drawing all attention towards its 
thingness, celebrating the birth of the computer as technical artifact, instead of an 
activity—a use practice connecting computing with human individuals. This Time 
cover, I argue, belongs to a long history of attributing enormous amounts of power 
and meaning to this one-of-a-kind machine. Time and again the computer has 
provoked us to rethink the fundamentals of human nature: the way humans think, 
the way they learn, the way they remember, the way they make decisions, the way 
they solve problems, the way they search, the way they process information, and so 
on. Practically every knowledge domain, from psychology to education, has 
developed some imaginative theories and applications evoked by the very “nature” 
of this exceptional machine. 

The way in which the Time cover essentialized the meaning of the computer in 
January 1983 was not an incident, but an example of computer essentialism that 
corresponds to a prevailing historiographical commitment to the history of the 
computer as technological artifact. Histories of computer, I argue, exhibit a strong 
tendency to essentialize the meaning of computing by attributing the power of 
signification exclusively to the machine, its techniques, operations, and intrinsic 
epistemological structures, whilst making it seem as if there is little significance in 
its use. Importantly, this essentialist perspective has directed the core of attention 
in historical new media studies to, firstly, the archaeology of computer and the 
epistemologies of its production, and, secondly, the period preceding the 1980s in 
which the engineering effort of computer is generally considered to be the most 
innovative and transformative. As a result, the archaeology of computer has been 
segregated from the archaeology of its uses. The latter has received only minor 
attention or has been ignored completely, whilst only few of these works have had 
something to say about technical media after the 1980s, when computing broke 



English Summary 

 200 

out of its institutional and corporate confinements, carved out a space in everyday 
life, eased its way into both American homes and consciousness, and, importantly, 
engaged in ever-more entwined use-relationships with human individuals. 

Within a contemporary media culture in which computing practices such as 
word processing and online searching have fully integrated with our everyday 
routines and quotidian social activities, it has become all the more urgent to deepen 
our historical understanding of the emergence of our individualized use-
relationships with the machine. For that reason, this dissertation addresses the 
following question: What cultural transformations are caught up with the emergence of 
the individualized use-relationships connecting computing with human activity in the 
period between the early-1970s and late 1980s, when computing moved out of 
organizations and into our homes and our everyday lives? 

Chapter 2 specifies the conceptual and methodological resources employed to 
answer this question in the three historical case studies (Chapter 3; 4; 5). 
Combining practice-based theory and (media) historiographical research, it 
specifies a historical perspective that, in contrast to what is usual in historical (new) 
media studies, does not start from the premise of a technical a-priori conditioning 
practices of use, but starts by examining uses as themselves composing formations 
of culture. It is a perspective on media history that signals a profound historical 
commitment to tracing the power to attribute function and meaning to computing 
technologies to the cultures of their use. To achieve this purpose, I examined a 
multifarious set of historical formations that I referred to as “Cultures of Use” 
(CoU)—that is, historically situated actor-networks connecting computing 
equipment with the broader webs of function and significance they were part of, 
including software, humans, and varying discourses that pinned down the meaning 
of a certain use-relationship connecting computing with human activity. 

The central thesis of the dissertation is organized around three case studies. 
Each of the case studies focuses on the same time period, but they all examine 
different aspects of the historical emergence of the deeply entwined relationships 
between computing and human individuals that are so well and truly a 
phenomenon of our contemporary world. They all reveal that the emergence of 
these individualized use-relationships was caught up with a set of entangled 
changes that were culturally and historically specific, involving multiple facets of 
transformation. Because this dissertation presents its history as a multifarious and 
layered archaeology, paying particular attention to the particularities and individual 
variations of different cultures of use, there is also great diversity in the types of 
documents that have been consulted, including scientific journals and professional 
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magazines, newspaper reports, elementary textbooks on computing and a wide 
range of computer magazines. 

In Chapter 3 on “The Transformation of Word Processing, or, The Integration 
of Thinking and Processing” I compare a 1970s culture of text production in use of 
automatic typewriters and dictation machines in the American office with a 1980s 
culture of computer-mediated writing in use of word processing software on 
personal computers in the home by professional creative writers. In this chapter I 
analyze what changed in the culture of creating and producing text in use of 
technologies of automation, when electronic text producing technologies moved 
out of the corporate office, and into the homes of professional creative writers, 
including novelists, journalists and humanists. By juxtaposing these cultures of use, 
I show how a concept of intellectual empowerment that was attached to word 
processing in the 1980s, overshadowed the fact that a 1970s systems rationale of 
lifting corporate productivity in office paperwork entered quotidian writing 
practices when word processors were introduced in the home, and developed into 
indispensable writing tools for individuals. 

In Chapter 4 on “The Transformation of Problem Solving, or, The Integration 
of Office Work and Productivity Software” I compare a culture of logo 
programming that flourished within American primary education in the early 
1980s with a culture of productive computing at home in use of productivity 
applications that emerged from the mid-1980s onwards. In this chapter I analyze 
the emergence of an individualized and productive use-relationship with 
computing devices in the domestic setting, by comparing this home-based culture 
of productive computing connecting computer literacy to the ability to use office 
suites, and a flexible and self-sufficient mode of working in the home-office 
independent from corporate organizations, with a school-based culture of logo 
programming linking literacy in computing to far-reaching and ambitious 
educational concerns, preparing children to become flexible and self-sufficient 
problem-solvers able to participate within an impending information age. 
Juxtaposing these two cultures of use, I show how a corporate rationale of 
improving productivity in office work colonized the problem-solving space of 
computing individuals (or users), and emerged as an integral aspect of their 
quotidian social practices, when in the late 1980s the computing masses accepted 
that the use of office suites in the home enhanced their autonomy in work. 

In Chapter 5 on “The Transformation of Online Searching, or, The Integration 
of Search and Retrieval” I compare a 1970s culture of online bibliographic 
searching in American libraries with a 1980s culture of online searching at home 
with the consumer information services such as CompuServe. I analyze the 
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transformations that run through the emergence of a mode of searching for 
information online with personal computers in the home directed by individual 
end-users, compared to the library-centered search culture that preceded it. I pay 
particular attention to the shift from a 1970s culture of search directed by human 
search intermediaries to a 1980s culture in which end-users performed their own 
searches at home whilst supported by a technological intermediary in the form of a 
menu-interface. Juxtaposing these cultures of use, I show how a library rationale of 
assistance in the search for information by use of intermediaries entered our 
quotidian information practices in the technical form of the menu-interface with 
the individualization and domestication of online searching in the 1980s. While 
this technical search assistant formed an enabling condition for users to carry out 
their own searches at home, I argue that it also formed the condition of possibility 
for computer systems to perform as key actors in the search and retrieval of 
information, at the expense of human expertise. 

In Chapter 6 “Conclusions: Including a Proposal for an Archaeology of 
Computing” I return to the central question. By drawing together the findings of 
the case studies, I make explicit that the transformations that connect with the 
emergence of an entwined use-relationship linking computing to the everyday lives 
of individuals in the “unorganized” setting of the home, point towards the 
appearance of a new mode of organization that radically differed from the imposed 
institutional and corporate knowledge domains that informed, shaped and defined 
use-relationships between computing and end-users in the 1970s. In a nutshell, the 
general rationale of this change is that of the increasing individualization of this 
relationship—that is, a gradual shift from the institutional and corporate 
organization to the individual as the (assumed) locus of computer use. But 
grouping these lines of transformation together, what appears is a shift in the 
character of the use-relationship connecting computing with human activity, 
accompanied by a shift in the kinds of mediators “dominating” the organization 
and definition of this use-relationship. 

These shifts, I argue, give rise to new questions that open up important lines of 
study to be addressed in further research. The most pressing question concerns 
what kinds of associations can be drawn between the emergence of new 
mediators—e.g. software (interfaces), Human Computer Interaction research, 
computer magazines—that in the 1980s linked computing in functional and 
meaningful relationships with the everyday lives of individuals, and a broader set of 
changes in thinking about organization and management taking place within the 
same period of time. While this dissertation details a plurality of ideological 
relations that attached to the uses of computers in the 1980s, I take some tentative 
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steps in the second part of this conclusion to explore the associations between 
transformations in the cultures of use that I described, and changes in the capitalist 
order of organization and management that took shape within roughly the same 
period as this dissertation has examined. In addition, the conclusions detail a 
proposal for an (media) archaeology of computing by specifying five guiding 
principles for further research based on the work done in the case studies. 
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Gebruiksculturen – 1970/1980:  
Een Archeologie van de Integratie van de Computer in het Dagelijks Leven 

In januari 1983 besloot het tijdschrift Time een draai te geven aan de traditionele 
“Man van het jaar” verkiezing door de computer te verkiezen als “Machine van het 
jaar”. De omslag van deze editie van het tijdschrift communiceerde een 
dubbelzinnige boodschap. Terwijl de afbeelding op de omslag duidelijk benadrukte 
dat het huis het nieuwe thuis van computergebruik vormde, plaatste deze 
tegelijkertijd de focus op de machine door alle aandacht te vestigen op zijn 
“dingzijn”. Oftewel, de afbeelding bejubelde de geboorte van de computer als 
technologisch artefact, in plaats van een activiteit—een gebruikspraktijk welke de 
computer verbindt met menselijke individuen. Deze Time omslag, zoals ik 
beargumenteer, behoort tot een lange geschiedenis waarin wij enorme 
hoeveelheden van macht en betekenis hebben toegeschreven aan deze unieke 
machine. Talloze malen heeft de computer als aanleiding gefungeerd voor het 
heroverwegen van de fundamenten van de menselijke natuur: de manier waarop zij 
denken, de manier waarop zij leren, de manier waarop zij herinneren, de manier 
waarop zij keuzes maken, de manier waarop zij problemen oplossen, de manier 
waarop zij zoeken, de manier waarop zij informatie verwerken, en zo verder. 
Praktisch ieder kennisdomein, van de psychologie tot onderwijs, heeft op basis van 
de “natuur” van deze exceptionele machine een aantal verbeeldingsvolle theorieën 
en toepassingen ontwikkeld. 

De manier waarop Time in januari 1983 alle aandacht vestigde op de computer 
vormde geen incident, maar een voorbeeld van computer essentialisme welke relateert 
aan een dominante historiografische benadering die focust op de geschiedenis van 
de computer als technologisch artefact. Geschiedenissen van de computer, zoals ik 
beargumenteer, hebben sterk de neiging om de sociaal-maatschappelijke en 
culturele betekenis van de computer tot een enkele essentie te reduceren door deze 
exclusief toe te schrijven aan de machine, zijn technieken, processen, en intrinsiek 
epistemologische structuren, terwijl de significantie van gebruik sterk onderbelicht 
blijft. Dit computer-gecentreerd perspectief heeft er voor gezorgd dat de focus in 
historische studies naar nieuwe media is geplaatst op, ten eerste, de archeologie van 
de computer en de epistemologie van zijn productie en ontwikkeling, en, ten 
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tweede, de periode voor de jaren tachtig waarin zoals algemeen gedacht wordt de 
meeste innovatie en transformatie heeft plaatsgevonden betreffende de 
technologische ontwikkeling van de computer. Het gevolg is dat de archeologie van 
de computer is gescheiden van de archeologie van zijn gebruik. De laatste heeft 
maar minimaal aandacht gekregen of is compleet genegeerd. Bovendien heeft maar 
weinig onderzoek iets te vertellen over technologische media na de jaren tachtig; de 
periode dat computergebruik losbrak uit institutionele kaders, een positie veroverde 
in het dagelijks leven, zich nestelde in Amerikaanse huizen en het collectieve 
bewustzijn, en, belangrijk, zich begaf in steeds meer verstrengelde gebruiksrelaties 
met menselijke individuen. 

In een hedendaagse mediacultuur waarin toepassingen zoals tekstverwerken en 
online zoeken volledig geïntegreerd zijn met alledaagse routines en activiteiten, 
wordt het steeds belangrijker en urgenter om ons historisch begrip te verdiepen 
betreffende het ontstaan van onze geïndividualiseerde gebruiksrelatie met de 
computer. Om die reden richt deze dissertatie het onderzoek op het beantwoorden 
van de volgende vraag: Welke culturele transformaties zijn verstrengeld met het 
ontstaan van de geïndividualiseerde gebruiksrelaties (verbindingen tussen menselijke- en 
computeractiviteit) in de periode tussen de vroege jaren zeventig en de late jaren tachtig, 
wanneer computergebruik zich buiten de exclusiviteit van institutionele kaders begaf en 
zijn intrede maakte in onze huizen en ons dagelijks leven? 

Hoofdstuk 2 specificeert de conceptuele en methodologische middelen die 
ingezet zijn om deze vraag te beantwoorden in de drie historische casestudies 
(Hoofdstuk 3; 4; 5). Door een combinatie van praktijk-georiënteerde theorie en 
(media) historiografisch onderzoek, zet dit hoofdstuk een historisch perspectief 
uiteen dat, in tegenstelling tot wat gebruikelijk is in historische (nieuwe) media 
studies, niet begint vanuit de premisse dat een technologisch a-priori 
gebruikspraktijken conditioneert, maar begint door gebruiken te onderzoeken als 
netwerken die in zichzelf culturele formaties vormen. Het is een perspectief op 
mediageschiedenis dat verwijst naar een diepgaande historische overtuiging om de 
macht om functie en betekenis toe te wijzen aan computertechnologie te herleiden 
naar culturen van gebruik. Om dit doel te bereiken heb ik een uiteenlopend aantal 
historische formaties onderzocht waaraan ik refereer als “gebruiksculturen”—
oftewel, historisch gesitueerde netwerken van actoren die computertechnologie 
verbinden met de bredere netwerken van functie en betekenis waar deze een 
intrinsiek onderdeel van vormen; inclusief software, mensen, en diverse vertogen 
welke betekenis hebben gegeven aan een gebruiksrelatie die menselijke activiteiten 
verbindt met de processen van de computer. 
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De thesis van deze dissertatie is georganiseerd rondom drie casestudies. Elk van 
deze casestudies focust op dezelfde tijdsperiode, maar ieder van hen onderzoekt 
verschillende aspecten betreffende het ontstaan van de uiterst verstrengelde relaties 
tussen de computer en menselijke individuen, welke zo’n intrinsiek onderdeel 
vormen van onze hedendaagse wereld. Allemaal tonen ze aan dat het ontstaan van 
deze geïndividualiseerde gebruiksrelaties verbonden was met cultureel- en 
historisch specifieke veranderingen, welke meerdere facetten van transformatie met 
zich meebrachten. Omdat deze dissertatie zijn geschiedenis presenteert als een 
uiteenlopende en gelaagde archeologie, specifiek aandacht schenkend aan de 
bijzonderheden en individuele variaties inherent aan diverse gebruiksculturen, is er 
ook een grote diversiteit aan typen van documenten geraadpleegd, zoals 
wetenschappelijke- en professionele tijdschriften, krantenartikelen, elementaire 
hand- en studieboeken betreffende computergebruik, en een groot scala aan 
computertijdschriften. 

In hoofdstuk 3 over “De Transformatie van Tekstverwerken, of, De Integratie 
van Denken en Verwerken” vergelijk ik een cultuur van tekstproductie die zich 
ontwikkelde in het Amerikaanse kantoor van de jaren zeventig, en welke 
gebruikmaakte van automatische typ– en dicteermachines, met een cultuur van 
computer-gemedieerd schrijven die ontstond in de jaren tachtig, waarin 
professionele schrijvers thuis gebruikmaakte van tekstverwerkingssoftware op 
personal computers. In dit hoofdstuk analyseer ik wat er veranderde in de cultuur 
betreffende het creëren en produceren van tekst door middel van 
informatietechnologie, op het moment dat elektronische 
tekstverwerkingstechnologieën een functie vonden buiten het bedrijfskantoor, in 
het huis van professionele schrijvers, waaronder romanschrijvers, journalisten en 
geesteswetenschappers. Door deze gebruiksculturen met elkaar in contrast te 
stellen toon ik aan hoe een begrip van intellectuele bekrachtiging dat gekoppeld 
was aan tekstverwerken in de jaren tachtig, ons zicht blokkeerde op het feit dat een 
systeem-benadering gericht op het verhogen van productiviteit in het produceren 
van papierwerk op kantoor onze alledaagse praktijken van schrijven binnentrad op 
het moment dat tekstverwerkers thuis geïntroduceerd werden, om vervolgens te 
verworden tot een onmisbaar schrijfgereedschap voor het individu. 

In hoofdstuk 4 over de “De Transformatie van Probleem oplossen, of, de 
Integratie van Kantoorwerk en Productiviteitssoftware” vergelijk ik een cultuur van 
logo programmeren die floreerde in het Amerikaanse basisonderwijs in de vroege 
jaren tachtig, met een cultuur van productief thuisgebruik van de computer door 
middel van software applicaties welke ontstond in het midden van de jaren tachtig. 
In dit hoofdstuk analyseer ik het ontstaan van een in het huis gesitueerde 
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productieve en geïndividualiseerde gebruikscultuur waarin computergeletterdheid 
gekoppeld was aan, ten eerste, het vermogen om “office suites” te gebruiken, en ten 
tweede, een flexibele en autonome manier van werken in het thuiskantoor relatief 
onafhankelijk van bedrijfsmatige organisaties. Om het ontstaan van deze cultuur 
beter te begrijpen vergelijk ik deze met een in de school gesitueerde cultuur van 
logo programmeren welke computergeletterdheid koppelde aan verregaande en 
ambitieuze onderwijs gerelateerde doelstellingen, met het doel kinderen te 
ontwikkelen tot flexibele en onafhankelijke probleemoplossers in staat om te 
participeren in een ophanden zijnde informatiemaatschappij. Door deze 
gebruiksculturen met elkaar in contrast te stellen, toon ik aan dat op het moment 
dat in de late jaren tachtig de massa van computergebruikers accepteerde dat het 
thuisgebruik van productiviteitssoftware hun autonomie in het werkende leven 
vergrootte, een bedrijfskundige manier van denken geënt op het verhogen van 
kantoorproductiviteit het probleem-oplossend kader van het computergebruikende 
individu (of gebruiker) heeft gekoloniseerd, en is verworden tot een integraal aspect 
van hen alledaagse sociale praktijken. 

In hoofdstuk 5 over “De Transformatie van Online Zoeken, of, De Integratie 
van Zoeken en Terugvinden” vergelijk ik een cultuur ontstaan in de jaren zeventig 
in Amerikaanse bibliotheken betreffende het online zoeken naar bibliografische 
informatie, met een thuiscultuur van online zoeken in de jaren tachtig waarin 
gebruikgemaakt werd van consumenten informatiediensten zoals CompuServe. Ik 
analyseer de transformaties die verstrengeld zijn met het ontstaan van een manier 
van het thuis zoeken naar online informatie met personal computers door 
individuele eindgebruikers, in vergelijking tot de online zoekcultuur in de 
bibliotheek die hieraan vooraf ging. Ik besteed met name aandacht aan de 
verschuiving van een zoekcultuur in de jaren zeventig georganiseerd rondom 
menselijke tussenpersonen gespecialiseerd in online zoeken, naar een zoekcultuur 
in de jaren tachtig waarin eindgebruikers thuis hun eigen zoekopdrachten gingen 
uitvoeren, daarbij geassisteerd door een technologische bemiddelaar in de vorm van 
een menu-interface. Door deze gebruiksculturen met elkaar in contrast te stellen, 
toon ik aan dat met de individualisatie en domesticatie van het online zoeken in de 
jaren tachtig, een vanuit het bibliotheekwezen ontwikkelde manier van denken 
betreffende assistentie in het zoeken naar informatie door gebruik te maken van 
menselijke tussenpersonen tot onze alledaagse informatie zoekpraktijken is 
doorgedrongen in de vorm van een menu-interface. Alhoewel deze technologische 
zoekassistent een mogelijkheidsvoorwaarde vormde voor gebruikers om zelf hun 
online zoekopdrachten thuis te vervullen, beargumenteer ik dat het tegelijkertijd de 
mogelijkheidsvoorwaarde vormde voor computersystemen om te fungeren als 
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sleutelactoren in het zoeken en hervinden van informatie, alles ten koste van de 
expertise van de menselijke zoeker. 

In hoofdstuk 6 “Conclusies: Inclusief een Voorstel voor een Archeologie van 
Computergebruik” keer ik terug naar de centrale vraag. Door de bevindingen in de 
drie casestudies met elkaar te verbinden, beargumenteer ik dat de transformaties 
die verbonden zijn aan het ontstaan van een gebruiksrelatie welke de computer 
verbindt met het alledaagse leven van individuen in de “ongeorganiseerde” huiselijk 
setting, verwijzen naar de verschijning van een nieuwe modus van organisatie die 
radicaal verschilt van de institutionele kennisdomeinen welke gebruiksrelaties 
tussen computers en eindgebruikers hebben geïnformeerd, vormgegeven, en 
gedefinieerd in de jaren zeventig. In het kort, de kern van deze verandering betreft 
de toenemende individualisatie van deze gebruiksrelaties—oftewel, een geleidelijke 
verschuiving van de institutionele organisatie naar het individu als het 
(verondersteld) hart van computergebruik. Maar wanneer de verschillende lijnen 
van transformatie gegroepeerd worden, zien we een verschuiving in het karakter 
van de gebruiksrelatie tussen computers en menselijke activiteit, welke samengaat 
met een verschuiving in het soort van “bemiddelaars” die “domineren” in de 
organisatie en definitie van deze gebruiksrelatie. 

Deze verschuivingen, zoals ik beargumenteer, roepen belangrijke nieuwe vragen 
op die alleen beantwoord kunnen worden in aanvullend onderzoek. De meest 
prangende vraag betreft het soort van associaties die gemaakt kunnen worden 
tussen het tot wording komen van nieuwe “bemiddelaars”—bijv. software 
(interfaces), Human Computer Interaction onderzoek, computer tijdschriften—die 
in de jaren tachtig vorm gaven aan functionele en betekenisvolle relaties tussen 
computergebruik en het dagelijks leven, en een bredere hoeveelheid aan 
transformaties in het denken over organisatie en management zoals deze 
ontwikkelde in ruwweg dezelfde tijdspanne. Alhoewel deze dissertatie reeds een 
veelvoud aan ideologische relaties heef blootgelegd welke in de jaren tachtig 
associeerde met computergebruik, neem ik in het tweede deel van de conclusie een 
aantal voorlopige stappen om mogelijke associaties te onderzoeken tussen de door 
mij beschreven transformaties in gebruiksculturen, en veranderingen in de 
kapitalistische orde van organisatie en management die vorm kregen in ruwweg 
dezelfde periode waarop deze dissertatie heeft gefocust. Daarnaast beschrijft de 
conclusie een voorstel voor een (media) archeologie van computergebruik door op 
basis van het onderzoek in de casestudies vijf principes te specificeren die een 
mogelijke leidraad kunnen vormen voor verder onderzoek naar gebruiksculturen. 
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