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Abstract 

The enduring policy conflicts of the Information Age increasingly demand a history of 

technology that acknowledges the legacy of accumulated user experience across 

successive paradigms and generations of communication media.  Interrogation of the 

histories of Internet, teletext, videotex and bulletin board system (BBS) technologies, 

reveal the 1980s as a watershed decade for the radically decentralized socialization of 

digital communication.  While each new technical paradigm requires cultural practices to 

socialize the products of engineering, the prevalence of elite- and infrastructure-focused 

histories reflect a systematic preference for describing centralized processes of 

engineering.  This work integrates disparate accounts of technological innovation, 

diffusion, adoption and translation, pointing the way toward a more flexible, user-

focused, people’s history of the Internet. 

Keywords:  Internet history; bulletin board system; teletext; videotex; innovation; 
diffusion; 
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Dedication 

Since there is no clear line available to demarcate 

the modem from the postmodem, 

the latter comes to express both an ‘end’ of the former  

and a radical continuation of it. 
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1. Introduction 

The diffusion of Information Communication Technologies (ICTs) initiated an 

economic revolution in the industrialized world (Bell 1973; Castells 2000).  The 

introduction of the microcomputer to the consumer market carried that disruption over 

into the social sphere.  The widespread adoption of a new paradigm of mass 

communication, like the Internet, requires new cultural practices to socialize the products 

of engineering. 

This thesis reconstructs the early social construction of digital communication by 

institutions and domestic practitioners.  It argues that a systematic preference for 

centralized influence masked the radically decentralized socialization of home 

computers in the 1980s.  A synthesis of influential theories addressing change in science 

and technology is applied to digital archives and a sample of consumer use studies from 

the pre-internet era. 

The first chapter positions this research project in relation to long-standing 

challenges of historiography, problematizes the most widely-accepted history of the 

Internet and contextualizes this problem in relation to contemporary policy conflicts.  The 

second chapter reviews four sociological theories – by Kuhn, Everett, Pinch and Bijker, 

Lakoff and Schön – and synthesizes a multifaceted model for integrating disparate 

histories of digital communication.  The third chapter uses a data mining and 

historiography to interrogate three paradigms: scholarly, industrial and hobbyist research 

programs.  The fourth chapter reports the results of polls and surveys conducted at the 

beginning of the Internet take-off, assesses their weaknesses and draws inferences 

about the popular impact of earlier developments in digital communication.  The fifth 

chapter proposes an explanation of the continuing gap, between institutional ideology 

and popular digital practice, which is consistent with contemporary social theory and the 

historical record discussed. 
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1.1. Contemporary Context 

“Who controls the past,” ran the Party slogan, “controls the future: who 
controls the present controls the past.” (Orwell 1981, p.35) 

There is little debate that contemporary advances in digital telecommunication – 

collectively represented by the Internet – have transformed the economic, political and 

cultural relations in advanced industrial societies.  There is similar consensus on the 

history of the “digital revolution”, and upon which technical innovations made important 

contributions to the configuration of the socio-technological present.  The dominant 

historical paradigm, however, is rife with erroneous assumptions, both theoretical and 

empirical.  These assumptions, required to support a logical and linear history of 

technological change, are called into question by the totality of historical evidence and 

contemporary theories of innovation.  This thesis reinterprets the technical developments 

of the last three decades in light of concurrent advances in post-structuralist social 

theory. 

At issue are fundamental questions of political economy: property, ownership, 

creation, the balance between public and private spaces and interests, and the role of 

the state in a society that transcends the geography of political sovereignty.  While 

“Music Sharing” and “Network Neutrality” presently occupy the highest perches in the 

public awareness of digital policy debates, issues of financial security, common carrier 

status (Zittrain 2008, p. 21), software piracy, personal privacy, police powers and digital 

identity periodically trade top billing. 

The legal and regulatory challenges of the digital age have long histories, which 

are often forgotten when long-standing agreements about social relations and political 

economy are re-opened and re-negotiated.  The history we bring to these questions will 

influence how these conflicts are settled, so the absence of a democratic history of these 

debates should raise profound concerns about the likelihood of their anti-democratic 

resolution. 
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1.2. Technologies Forgotten & Ignored 

This study was inspired by the following contradiction: anecdotal evidence 

suggests that the vast majority of early-adopters of the Internet were frequent users of 

Bulletin Board Systems (BBSes), yet the influence of the BBS phenomenon, in 

configuring the home user for computer communication, is largely absent from 

scholarship on the reception of the Internet.  Historical investigation of the state of digital 

communication research in the 1970s and 1980s revealed other technologies which, 

now rarely mentioned, commanded a great deal of scholarly attention.  This observation 

raises further questions of what influence those forgotten studies, especially by graduate 

students, had on the rapid adoption of Internet-related topics by academics in the 1990s. 

Through much of the 1980s, governments and corporations invested hundreds of 

millions of hours and dollars developing three technologies now generally considered 

extinct: teletext, videotex and Minitel.  At that time, the technologies that now define the 

accepted history of the Internet were known to exist, though only as obscure academic 

experiments.  Most curiously, BBSes and Fidonet – popular technologies that defined 

the cyberspace for millions – were, and remain, largely overlooked by scholars. 

The bulletin board system (BBS) culture, which developed in North America from 

the late 1970s to the early 1990s, made significant contributions to the explosion of the 

popular internet in the mid-1990s (Scott 2008).  The continuity of digital-era debates, 

from the BBS era to the first 15 years of the Internet, demands deeper investigation of 

how present social practice was preconfigured by earlier use of computer-mediated 

communication. 

1.3. A Problem of History 

When history is written to explain the present, it usually works backwards through 

the successful innovations to a mythical point of origin.  When the story is then told in 

chronological order, the reader is charmed by the seductive teleological illusion that all 

history has led logically and inevitably to the present apex of civilization.  Historians 

recognize this phenomenon as “Whig history”, a well-worn professional pejorative, and 
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undertake substantial efforts to avoid its traps.  In recent decades, sociologists of 

science and historians of technology have made substantial progress in developing the 

formal theoretical models and historiographic methods required to break out of the 

funnel of Whig history.  Their efforts have consistently revealed the messy, complicated, 

unexpected and sometimes irrational processes by which some technologies succeed 

and others fail.  One “great inventor” creation myth after another has fallen before 

studies that revealed more convincing, and much more interesting, true stories, yet the 

technology that is probably the most definitive of contemporary western society has 

largely escaped re-examination: the Whig history of the Internet remains largely 

unchallenged. 

“The total result of [Whig History] is to impose a certain form upon the 
whole historical story, and to produce a scheme of general history 
which is bound to converge beautifully upon the present – all 
demonstrating throughout the ages the workings of an obvious 
principle of progress...” (Butterfield 1931, p.12). 

Well over a hundred years ago, the epithet “Whig History” was coined to criticise 

scholars who represented history as a coherent, teleological march of progress toward 

the inevitable (morally superior) present.  In the latter half of the 20th century, social 

scientists like Thomas Kuhn, Trevor Pinch, Wiebe Bijker and Bruno Latour demonstrated 

the messy, irregular, political, and often irrational processes by which science is really 

practiced and new technologies developed.  Even while rationalizing the process of 

adoption and diffusion, Everett Rogers was struck by the extent to which end-user 

agency could overthrow the designs of engineers.  In the face of this overwhelming body 

of scholarship demanding nuance and complexity in the history of technology, the 

general consensus on the historical origins of today’s Internet is truly remarkable. 
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American movie fans might recognize the generally accepted the history of the 

Internet as a “Field of Dreams” hypothesis: they built it and we came (Robinson 1989).
 1  

After 30 or 40 years of development in university laboratories, the ARPANET 

infrastructure was ready for Tim Berners-Lee to invent the World Wide Web at CERN, 

and then everybody rushed to download Netscape and start a Geocities webpage.  

Nowhere in this narrative arch is the process by which tens of millions of end-users 

developed the skills necessary to use a modem with a personal computer or, more 

importantly, developed the conceptual frame necessary to conceive of what the Internet 

might be and how they might use it. 

The rapid adoption of the Internet is ill-explained by a model of technological 

change in which an invention has a single-point of origin and is propagated by early-

adopters and change agents.  If, instead, we take seriously theorists of scientific and 

technical change, then we should look not for evidence of adoption of successful 

technologies, or the abandonment of failed technologies, but for what Everett Rogers 

called the “replacement discontinuance”: the shift from one technology to another.  It is 

in this process that stakeholders convert their metaphorical frames from one technology 

to another, often recreating a familiar pattern of practice in the new medium. 

The official (or at least generally accepted) history of the Internet resembles Whig 

History, which “is written either by, or on behalf of, a triumphant elite.  Still more 

generally, the past is often seen historiographically as the origin or precursor or 

anticipation of the present, in such a way as to celebrate and legitimize that present,” 

(Wilson & Ashplant 1988, p.3).  This ‘Techno-Whig’ history connotes a determinism that 

 

 

1
 Pinch and Bijker make a similar complaint about how historians of technology account for the 

development of plastics: “God said: ‘let Baekeland be’ and all was plastics!” (Kaufman 1963 
in Pinch & Bijker, 1987, p. 24) 
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excludes the possibility of democratic interventions into the engineering of technology 

(Feenberg 1992b) while covertly imprinting old social meanings onto new forms (Chow-

White 2009; Kelly 2009).  The history of great inventions is often written as the biography 

of Great Men without discussion of what led to subsequent universal social acceptance 

(Boring 1950).  The reliance on a historical record constituted from professional 

testimony and institutional archives de-emphasizes the role of user innovation and 

amateur participation in the social construction and engineering of technology.  

Consequently, the role of recreation is under-theorized in studies of technological 

innovation and virtually unexplored in most histories of the Internet. 

Dan Schiller persuasively argues that the “history of telecommunications has 

been written largely from the supply side, to stress the role of the carriers that provide 

society with access to different network systems and services” (Schiller 2007, p. 62).  

Supply-side histories of the Information Age tell of great men and organizations, that 

invented the key components and systems of modern information communication 

technologies (ICTs) (Abbate 1999; Castells 2000; Castells 2001; Vallee 2003; Moschella 

2003).  These narratives commonly trace the Internet back to ARPANET, a 

government/academic research network born out of Cold War military-industrial policy 

imperatives (Abbate 1999). 

Castells’ empirical studies of the spatial distribution of industrial activity revealed 

the extent to which the economic geography of the Information Age (Castells 2001) is 

concentrated in the Informational City (Castells 1989).  The local network effects of co-

located industries and government institutions, Castells argues, create innovative milieu 

that become the capitals of global webs of related economic activity.  What Castells 

focuses on is “the relationship between information technologies and the spatial 

dimension of the processes of production and management, leaving aside the study of 

social life and residential patterns” (Castells 1989, p. 5).  This thesis argues that 

consumer demand is driven by the meaning of technologies, which is negotiated within 

the social sphere, so investigation of residential patterns is a necessary companion to 

industrial studies. 

Schiller argues, in How to Think About Information (2007), that a demand-side 

approach, which recognizes the demand of business users for communication services, 
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more fully excavates the development of information technology infrastructure.  Schiller’s 

supply-side history adds the creation of proprietary networks which organized economic 

activity for international industrial combines, a process that proceeded outside the usual 

ARPANET-Internet timeline.  This history is necessary to understanding the hacker and 

phreaker subcultures in the 1980s and 1990s and the business models of some of the 

larger commercial BBS companies.  However, the exclusivity of corporate 

communication networks, and the vaporware promise of telecommuting, limited the 

influence of those systems on domestic practice. 

Together, these histories explain the research, development, and public and 

private investment in Internet infrastructure, but not the arrival of the Internet as a 

revolutionary cultural phenomenon.  By describing computer networks as the domain of 

elites – academic, corporate, governmental or military – neither of these histories can 

adequately explain the rate at which North American consumers adopted the Internet as 

a mass medium during the 1990s. 
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2. THEORETICAL FRAMEWORKS 

The second half of the twentieth century saw innovations in social theory no less 

radical than those manifested in engineering and technics.  Running in rough parallel 

with developments in miniaturization, semiconductors and telecommunication 

networking we find sociological investigations of science, engineering, technology and 

the cultural conditions for (and results of) adoption.  By the first decade of the twenty-first 

century, much of the new sociology has been productive and widely accepted, if too 

rarely applied in public cultural, political or intellectual discussions of technological 

change. 

This chapter will review four sociological theories of scientific and technical 

change and integrate them into a model that accommodates the historical discrepancy 

between academic interest, industrial effort and end-user practice.  The four theoretical 

cornerstones of this thesis, arranged in chronological order of occurrence, are Thomas 

Kuhn’s Structure of Scientific Revolutions, Everett Rogers’s Diffusion of Innovations, 

Pinch & Bijker’s brand of social constructivism, and metaphor/framing studies, informed 

by Lakoff and Schön. 

Kuhn’s works describe the process of scientific inquiry to explain (1) the 

persistent popularity of theories falsified by experiment, and (2) the rapid conversion to 

an alternate and apparently incompatible scientific paradigm.  This theory explains the 

boom in scholarship about videotex and teletext technologies in the 1980s, and the shift 

to Internet technologies in the 1990s, while accounting for the dearth of scholarly interest 

in bulletin board systems.  Everett’s work provides the language and model for 

describing the adoption of ideas and technologies at a population level; this model is 

usually applied to describe market penetration by mature products.  This theory provides 

the tools to explain the international diffusion of bulletin board systems in the 1980s. 

Pinch and Bijker introduce end-user agency and feedback into Everett’s clean 

model, allowing social and cultural factors to muddy the waters for engineers and 
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marketers.  This theory explains the meaning early hobbyists imbued in microcomputers 

and bulletin board systems, in contrast to institutional preferences, and the persistence 

of those values.  Finally, Lakoff and Schön offer theories of metaphor and framing, which 

provide tools for understanding the psycho-linguistic mechanisms that create social 

meaning and facilitate adoption.  These theories compliment those of Pinch and Bijker, 

by explaining the process by which each successive technology is understood in relation 

to its predecessor. 

2.1. Structure of Scientific Revolutions (Thomas Kuhn). 

Thomas Kuhn’s Structure of Scientific Revolutions describes a system of 

professional deliberative conflict between adherents of competing paradigms.  Out of 

these conflicts emerge the progression of scientific consensuses which define 

disciplinary boundaries and constitute progress within fields of study.  Actor Network 

Theory (Latour, 2005) and The Social Construction of Scientific Facts (Latour & 

Woolgar, 1979), two popular methodological choices for science studies, provide 

powerful insights into the resolution of deliberative conflicts by invested actor networks.  

While each might provide powerful insights into product innovation, much of their 

phenomenological utility is lost without the relatively comprehensive ethnographies 

required to open the “black boxes” of individual case studies.  Such ethnographies are 

not available and this study is more concerned with conflicting paradigms.  The 

methodological decision to focus on textual artifacts, rather than networks of laboratory 

politics, forces a preference for Kuhn’s historiography in lieu of Latour’s ethnography. 

For any historian seeking to excavate the complex and varied history of 

technological progress, Structure of Scientific Revolutions (1962) is especially attractive 
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for making sense of the dead ends and abandoned consensuses which are inevitably 

unearthed during research.  Given the popularity and influence of the work in academic 

circles2, Structure has the added utility of providing a common language for describing, 

and method for analyzing, the phenomena observed in the history of technology. 

The seven stages of Kuhn’s recursive model are (1) pre-normal science, (2) 

normal science, (3) anomaly, (4) crisis, (5) response, (6) revolution, and (7) resolution.  

Pre-normal science is a phase of unstructured exploration by technical elites, without 

shared methods or practice, which exists before the identification of theories, rules and 

laws, or the definition of a delimited discipline.3  During the phase of normal science, 

there is consensus as to the definition and boundaries of the discipline, to the 

phenomena and problems with which it is concerned, and to the methods, practices, 

rules and laws that must be mastered by adherents.  Scientific practice is then 

concerned with the disciplinary puzzles that arise from the consensus and improving the 

accuracy of the tools of science.  Within this stage, results which deviate significantly 

from expectation can be dismissed as the result of error, imprecision, or improbability, 

but the identification of the persistent and significant anomalies may give rise to a crisis 

of confidence within a faction of the discipline.  This crisis of confidence may provoke 

alternative theories that challenge the consensus and, to the extent that they resolve 

anomalies and present promising new puzzles, may cultivate a following among 

scientific dissidents.  The deliberative conflict between adherents of rival scientific 

paradigms may be resolved in a number of ways but, should the dissidents become 

dominant, the revolution will re-define the discipline, establish a new consensus, and 

 

 

2
 In September 2010 Google Scholar reports over 50,000 reference the work. 

3
 The “pre-normal science” phase appears to be the pre-history of scientific progress, as it is 

difficult to imagine how such a phase could exist in the present or future without a civilization-
spanning catastrophe. 
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entrench the new paradigm; hold-outs will, by definition, cease to be scientists in the 

new state of normal science. 

Because Kuhn’s work focused on scientific communities, not societies which 

adopt products of scientific research, his model needs to be supplemented by Everett 

Rogers. 

2.2. Diffusion of Innovations (Everett Rogers). 

According to Everett Rogers, “the heart of the diffusion process is the modelling 

and imitation by potential adopters of their near-peers who have previously adopted a 

new idea” (Rogers 1983, p. 293).  Diffusion Theory (DT) relies on the structure and 

stability of social networks to pattern the flows of information between individuals.  It is 

through these communication networks that innovation adopters (a) gain knowledge of, 

and (b) are persuaded about, an innovation before (c) deciding whether or not to attempt 

to adopt it, (d) implementing the change and (e) confirming the innovation is worthwhile 

(Rogers 1983, p.164).  DT models accept that individuals will have varying degrees of 

agency at the deciding stage depending on the relations of power within the social 

system. 

“Being an innovator has several prerequisites.  These include control of 
substantial financial resources to absorb the possible loss owing to an 
unprofitable innovation and the ability to understand and apply 
complex technical knowledge.  The innovator must be able to cope 
with the high degree of uncertainty about an innovation at the time 
that the innovator adopts.” (Rogers 1983, p. 248) 

Implicit in Diffusion Theory are liberal capitalist assumptions about the economic 

rationality of human actors.  While acknowledging that social networks can exist 

independently of economic exchange, individual decision-making is assumed to occur 

within the modern logic of venture capitalism, industrial production and mass-market 

commercialism.  Within these boundaries, the rational actor will make cost-benefit 

calculations when deciding whether to adopt innovations.  Such calculations are framed 

in terms of economic productivity, wage value and other capitalist measurements of 

utility.  External to this ideal type are quintessentially human activities and motivations of 
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social participation, gregarious communication, gaming, play and leisure.  Simply put, 

Diffusion Theory is well suited to situations in which an economic advantage can offset 

the cost to adopting innovations, but does not account for situations in which costs are 

offset by “fun”. 

At either ends of the spectrum from oligarchic mandates to autonomous 

individual agency are “centralized diffusion systems” and “decentralized diffusion 

systems”.  In the former, decisions “are made by a small number of officials and/or 

technical experts at the head of a change agency” (Rogers 1983, p. 7); in the latter, 

decisions are more widely shared and “horizontal networks among the clients are the 

main mechanism through which innovations spread” (Rogers 1983, p. 7).  Across the 

spectrum, Diffusion Theory identifies three types of innovation-decisions: (1) Optional 

decisions “made by an individual independent of the decisions of other members of the 

system” (Rogers 1983, p.29);  (2) Collective decisions made by consensus or 

democratic mechanism to which individuals are expected to conform (Rogers 1983, p. 

29-30); and (3) Authority decisions made by a few individuals with power, status or 

technical expertise, which other members of the system must simply implement (Rogers 

1983, p. 30). 

Decentralized diffusion systems are considered merely “an appropriate 

alternative to centralized diffusion under certain conditions” (Rogers 1983, p.7).  This 

finding betrays the institutional focus of the supporting research, primarily studies 

investigating the adoption of agricultural innovations by farmers of market commodities.  

Consumer adoption is rarely dictated by centralized authority or collective assent, in 

contrast to industrial and institutional adoption decisions, and must consequently be 

classed Optional innovation-decisions 

“While the adoption of microcomputers followed some of the patterns 
predicted and explained by diffusion theory, others have found it a 
‘peculiar innovation’ that was introduced without a fixed or predefined 
function and was in a constant state of evolution.” (Kelly 2009, p.34) 

Innovation studies, like persuasion studies, have focused predominantly on radial 

influence from points of origin.  The focus on centralized diffusion systems – where 

innovation originates in an organization and then propagates via enlistment of Change 
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Agents and Opinion Makers – has marginalized the study of ideas and technologies that 

spread in a more decentralized, less controlled manner. 

Research and development (R&D) by government-funded institutions seeks 

scientific discoveries with massive investment in “pure research”, while corporate R&D 

marshals capital pools to commercialize new knowledge.  In contrast, hobbyist-driven 

innovation is directed by individual interest, is restricted by relatively meagre financial 

resources, and is rarely concerned about commercial applications.  Hobbyist innovation 

appropriates the products of R&D efforts, reinterprets their meaning and puts them to 

uses unanticipated by institutional scientists and engineers. 

Information communication technologies de-link global capital pools, 

institutionalized knowledge and industrial infrastructure from space and time.  Freed of 

their moorings, the factors of innovation collapse organizational networks into spatially-

concentrated “spaces of flows” (Castells).  While hobbyist-driven innovation is influenced 

by the spatial relations of employing industries, the absence of a common guiding logic 

and the increased reliance on public infrastructure, individual knowledge and mass-

market technologies all decentralize innovation.  Hobbyists are free to adopt and 

reinterpret technical artifacts independent of the intentions of centrally-planned 

engineers, and consequently democratize the definition of technologies. 

These initial limitations notwithstanding, Diffusion Theory offers language and 

metaphors flexible enough to describe phenomena that originate from either inside or 

outside industrial capitalist institutions.  Furthermore, a survey of early ICT diffusion case 

studies suggests that the evidence in support of an expanded diffusion model can be 

found in early consumer use studies conducted by those same institutions.  Before 

looking at a sample of such case studies, it will be helpful to identify Everett Rogers’s 

ideal types, and their order of adoption. 

The first technology adopters are the Innovators, which account for 

approximately 2.5% of the total population.  As cosmopolites, innovators’ social networks 

have a higher number of global relationships and fewer local relationships.  Thus, their 

influence within the local social system comes from importing or launching new ideas, 

not from the number or influence of their relationships (Rogers, 1983, p. 248). 
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Early Adopters (~13.5% of the population) are neophyte localites, which receive 

ideas from Innovators, test them and propagate them.  These individuals, in contrast to 

Innovators, have substantial local networks and influence, which is reinforced by being 

role models and advisers about new ideas (Rogers, 1983, p.249).  The Early Majority, 

about ~34% of the population, follows the Early Adopters and demonstrate “deliberate 

willingness in adopting innovations” (Rogers, 1983, p.249).  This group observes the 

examples of earlier adopters, and deliberates longer before providing the 

“interconnectedness in the system’s networks” (Rogers, 1983, p.249). 

The last two groups to adopt an innovation are the Late Majority (34%) and 

Laggards (16%), which adopt after it becomes “an economic necessity and the answer 

to increasing network pressures” (Rogers 1983, p.249) and long after they have become 

aware of an innovation.  These groups are described as conservative, traditional, and 

risk-adverse, possibly because they have limited resources to venture.  The Late 

Majority and Laggards have both been problematized in DT literature, in part because of 

the influence of agricultural innovation case studies (i.e. hybrid seeds) where the status 

and power differentials between (Laggard) subsistence farmers and (Innovator) 

agricultural corporations was difficult to ignore.  This study is concerned with non-

commercial innovation and early adoption that occurs before the Early Majority decides, 

so we will not return to these late adopters. 

“Homophily is the degree to which pairs of individuals who interact are 
similar in certain attributes, such as beliefs, education, social status 
and the like.” (Rogers 1983, p. 18) 

Diffusion Theory literature often describes a process by which a vested interest, 

like a company wishing to commercialize an innovation, will enlist the help of 

professionals to accelerate the adoption of their product. 

Such literature speaks of Change Agencies, Change Agents, Change Aides and 

Opinion Leaders.  The terms of choice indicate the direction of influence, beginning with 

the institutional Agencies and their employed professional Agents.  Agents recruit Aides 

to influence Opinion Leaders, who are ultimately responsible for persuading others to 

adopt the desired technology (Rogers 1983, p. 27-28).  Innovations, therefore, diffuse 
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through a star-shaped social network, using multiple intermediaries to bridge between 

industrial engineers at the core and customers at the periphery. 

This model, originating in the work of Lazarsfeld, seeks to solve the problem that 

industrial innovators are likely to be heterophilous to their target audience by using more 

homophilous intermediaries.  This study is concerned with non-commercial early 

innovation and diffusion of social practice, not with the professional Change Agent-

Opinion Leader relationship.  However, it is still useful to highlight the more general 

observation that “(m)ore effective communication occurs when two individuals are 

homophilous,” yet no diffusion can occur between individuals who are identical in 

technical knowledge (Rogers 1983, p. 19). 

“To what extent are technological innovations developed by users, 
rather than by R&D experts?” (Rogers 1983, p. 158) 

The distinction between “centralized diffusion systems” and “decentralized 

diffusion systems” concerns not the location of innovation, but the location of agency 

over the adoption of an innovation: Diffusion Theory assumes a single point of origin for 

innovations, from which ideas and technology radiate.  Manuel Castells’ work on the 

spatial distribution of innovation lends substantial support for this model in an industrial 

context.  DT recognizes that “(n)ew ideas may grow out of the practical experience of 

certain individuals in the client system, rather than coming from formal R&D activities,” 

(Rogers 1983, p.7) an admission that opens the door to unrelated yet simultaneous and 

identical innovation, the models were developed out of case studies of products 

originating within government and industry projects.  While recognizing that there is a 

role for reinvention or adaptation of innovations (Rogers 1983, p. 16-17; Dutton, Rogers 

& Jun 1987, p.224), DT and Castells both leave hobbyist- and user-driven innovations 

open for further study. 

2.3. Social Constructivism (Pinch & Bijker) 

Structuration, social construction and domestication are three approaches 

favoured by scholars advocating end-user agency.  On the plane of epistemological 

philosophy, structurationists argue that "[s]tructure has no existence independent of the 
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knowledge that agents have about what they do in their day-to-day activity" (Giddens 

1984, p.26), whereas domestication studies engage in ethnographic case studies of 

adoption, innovation and meaning-making within the domestic environment.  While 

recognizing the epistemological claims of structuration, and occasionally drawing from 

the empirical evidence produced by domestication studies, this study draws from a third 

tradition: historiographically-informed social constructionism.  This choice provides 

greater methodological granularity than offered by structuration while providing tools to 

study the innovation processes that occur long before domestic appropriation of a 

mature artifact. 

The specific brand of social constructivism used in this essay derives from Trevor 

Pinch and Wiebe Bijker’s seminal 1987 article, “The Social Construction of Facts and 

Artifacts”.  “[C]oncerned with outlining an integrated social constructivist approach to the 

empirical study of science and technology" (Pinch & Bijker 1987, p.46), the authors 

combine the Empirical Programme of Relativism (EPOR), Social Construction of 

Technology (SCOT) and the “sociology of technology” into a robust and influential 

framework for analysis.4  In addition to identifying problems and proposing a synthesized 

heuristic, they appeal for further research into the early developmental period of 

technologies. 

Pinch and Bijker assert that “there is widespread agreement” that scientific 

knowledge is socially constructed and that sociologists of science and technology should 

therefore remain agnostic as to the truth or falsity of scientific claims (Pinch & Bijker 

1987, p. 18).  Drawing from EPOR, they argue that researchers (1) should recognize 

that “scientific findings are open to more than one interpretation”, (2) that scientific 

 

 

4 The social construction of technological systems, the edited volume in which this article 
appears, has been cited over 2500 times, according to Google Scholar (September 2010). 
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controversies are terminated via “social mechanisms”, and (3) that such mechanisms 

are part of a larger social, cultural, political and economic context (Pinch & Bijker 1987, 

p.27).  Borrowing a focus on social groups from SCOT, the authors demonstrate the 

influence that non-technical interests play in defining problems, adjudicating between 

options and ascribing meaning to artifacts (Pinch & Bijker 1987, 30-34).  It is not enough 

to recognize that “there is flexibility in how people think of or interpret artifacts”: there is 

flexibility in how scientists interpret nature’s responses to their interrogations and in how 

artifacts are designed (Pinch & Bijker 1987, p.40). 

Pinch and Bijker find that social negotiation is used to resolve scientific debates, 

stabilize artifacts and eliminate recognized problems (Pinch & Bijker 1987, p.44).  This 

process of “closure” is often rhetorical: the terms of debate may be shifted by redefining 

the problem, or interested social groups may be persuaded that the problem has been 

solved (Pinch & Bijker 1987, p.44-45).  For example: At a time when the artifact of 

bicycles was in flux, engineers conceived of pneumatic bicycle tires to solve the problem 

of vibration but closure of the artifact arrived separately for the manufacturing, 

recreational and competitive social groups.  Advertising brought rhetorical closure in the 

recreational market by asserting “almost absolute safety” compared to solid tires, but the 

aesthetic concerns of sportsmen were only dismissed after cyclists using pneumatic tires 

started winning competition races (Pinch & Bijker 1987, p.44-46). 

This essay concerns some innovations that did not achieve widespread adoption 

so it is worth noting that Pinch and Bijker’s findings offer grounds for focusing on failed 

technologies.  They find that the scholarly “preference for successful innovations seems 

to lead scholars to assume that the success of an artifact is an explanation of its 

subsequent development” (Pinch & Bijker 1987, p. 22).  The dearth of studies on failed 

technologies “contributes to the implicit adoption of a linear structure of technological 

development” which is neat, orderly, determinist and ahistorical (Pinch & Bijker 1987, 

p.22). 

Pinch and Bijker also express a hope for, and criticisms of, the utility of Kuhn’s 

Structure of Scientific Revolutions.  They describe two early attempts to apply Kuhnian 

terms to technological knowledge as “more promising than standard descriptive 

historiography” (Pinch & Bijker 1987, p.24).  Their concern, however, is that such studies 
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may (1) overlook the social construction of technological artifacts, (2) fail to apply the 

same sociological explanations to both successful and unsuccessful technologies, and 

(3) be confined to theoretical discussion without grounds in empirical studies (Pinch & 

Bijker 1987, p.24-25). 

2.4. Generative Metaphors (Lakoff & Schön) 

Uncovering the normal science of early social ICT engineers necessarily raises 

theoretical questions of meaning, interpretation and metaphor.  In explaining a 

technology we inevitably take recourse to similes and metaphors — “TV is like film, in 

your own home”, the Internet is an “Information Superhighway” or the iPhone is a “smart 

phone”.  This frame of reference has substantial power throughout a technology’s 

lifecycle.  The frame used by engineers will direct the path of product development, and 

the frame used by end users will determine how they understand and use the product.  

The frame through which an innovation is understood may even determine which 

existing technologies it will displace, and ultimately which innovations will replace it. 

George Lakoff (Lakoff 1993) argues that “the locus of metaphor is not in 

language at all, but in the way we conceptualize one mental domain in terms of another” 

(Lakoff 1993 p. 203).  In his use, the contemporary metaphor, a conceptual process, is a 

parent class of the more traditional literary metaphor.  The latter concerns a “poetic 

linguistic expression” (Lakoff 1993 p.202) while the former embraces “a huge system of 

thousands of cross-domain mappings” (Lakoff 1993 p.203).  In his more recent work 

political work, Don’t Think of an Elephant (2004) and Moral Politics (2002), Lakoff 

applied contemporary metaphor theory to public policy and American political discourse, 

especially in the mapping of familial relations onto questions of governance.  In these 

works, he argues that the apparently intractable conflict between American liberals and 

conservatives derives from conflicting views about the proper role of parents within 

families.  Americans understand the nation state through the metaphor of family, Lakoff 

argues, so the political divide is actually rooted in a conflict between preference for either 

the Strong Father archetype or the Nurturing Parent archetype. 
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Schön describes a subclass of the contemporary (conceptual) metaphor which 

concerns “a process by which new perspectives on the world come into existence”: the 

generative metaphor (Schön 1993 p. 136).  The two puzzles the generative metaphor 

allows us to investigate are (1) how can we infer what people are thinking about a 

problem from what they say and do, and (2) how people solve problems by seeing things 

in new ways (Schön 1993 p.127-138).  A state of “frame conflict” occurs when either (a) 

two distinct metaphors prescribe incompatible solutions, or (b) the solutions prescribed 

by the dominant frame are unproductive.  By recognizing which metaphors are use, 

actors can develop “frame awareness” and develop a synthesis, which Schön calls 

“frame restructuring”.  Actors may also escape from “frame conflict” by adopting an 

entirely different metaphor.  If productive in generating new problem-solution pairs, either 

the synthesis or the novel metaphor will be a generative metaphor. 

The bulk of Schön’s essay concerns the use of the generative metaphor as “an 

interpretive tool for the critical analysis of social policy” (Schön 1993, p.138-139).  Like 

Lakoff, Schön argues that the problem-solution pairs are implicit in the conceptual 

metaphors used by the actors.  The language and stories used to describe problems to 

be solved by public policy, he argues, prescribe the policy action to be taken.  When 

social services are described as “fragmented” (bad), for example, the prescription is 

“coordination” (good).  The proper state is implied to be a unified whole, though services 

might as easily be described as “autonomous” (good) with unification of services being 

“centralized” (bad).  Using allegorical examples to illustrate the process of “frame 

restructuring”, Schön describes the process of escaping from an unproductive state of 

“frame conflict”. 

The generative metaphor allows us to make the world unfamiliar by 

understanding it in a new way.  It encourages us to use familiar things in innovative ways 

and to redirect our attention from problem solving to problem setting (Schön 1993, p. 

137).  Jonathan Zittrain applied this idea of generativity to the question of innovation in 

his history of the Internet as a conflict between open, generative systems and closed, 

non-generative appliances (Zittrain 2008).  “Generative systems”, he writes, “allow users 

at large to try their hands at implementing and distributing new uses, and to fill a crucial 

gap that is created when innovation is undertaken only in a profit-making model, much 

less one in which large firms dominate.  Generatively-enabled activity by amateurs can 
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lead to results that would not have been produced in a firm-mediated market model” 

(Zittrain 2008, p. 84). 

Newspapers, magazines, television and radio established the frames through 

which media industries understood their teletext research, but video games established 

the frame through which children understood teletext products (Elton & Carey 1983).  

Videotex and teletext R&D programs established the frames through which academics 

and media industries interpreted the Internet, but bulletin board systems established the 

frame through which early-adopting hobbyists understood the Internet. 

2.5. Synthesized Model 

The model adopted by this thesis is one of co-existing cultures of adoption and 

innovation.  Accepting each of the above theories at a different level of analysis, a 

collective paradigm shift is explained through cultural practices rooted in individual 

experience.  In reading the multifarious histories of digital communication technology 

presented in this thesis, it is important to resist the temptation of a dualist opposition of 

innovation from above and innovation from below.  While institutional researchers 

ignored hobbyist activities, and hobbyists were oblivious to institutional projects, multiple 

concurrent cultures of practice and innovation argue against binary analysis. 

Upon encountering an innovation, each individual will interpret it through familiar 

frames developed with some previously adopted technology.  Because technologies are 

social artifacts, individuals within a cultural milieu will have shared experiences and 

frames of reference.  These shared metaphors provide the homophily required to 

socialize innovations and develop shared social and technical practices.  Neither frames 

nor practices, however, necessarily accompany the diffusion of a technical artifact itself.  

It is therefore possible, and I argue quite likely, that designers, engineers, marketers, 

academics, government officials, teachers, parents and children will interpret an 

innovation in incompatible ways.  While direct conflict between interpretations may 

sometimes arise – as between parents, children and media companies over whether 

computers should be used for homework, pirating computer games or consuming news 

products – it is possible for conflicting interpretations to coexist indefinitely.  To the 
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extent that a technical artifact is “generative” enough to be used in different ways, the 

closure of debate described by Pinch & Bijker can only occur when the same consensus 

is shared across all social milieus.  If the process of replacement discontinuance 

proceeds faster than social consensus, competing metaphors may be used to interpret 

successive generations of technology in incompatible ways. 

This thesis argues that incompatible paradigms of digital communication 

developed in distinct ecosystems during the 1970s and 1980s, and co-existed in parallel 

trajectories until the mid-1990s.  It further argues that rapid adoption of Internet 

technology, beginning around 1995, was not a spontaneous event, nor a simple 

paradigm shift, but the partial closure of a long-standing disagreement about the nature 

of digital communication.  Within the space of a few short years, videotex, teletext and 

BBS paradigms all collapsed into a new technical paradigm, while leaving many of the 

pre-existing frame conflicts unresolved.  Contemporary rhetorical battle grounds about 

network access control and content distribution models – as exemplified by the Network 

Neutrality and copyright debates – are not arising out of the latest technological 

developments, but rather out of long-standing conflicts over the meaning of old ones. 



 

22 

3. Academic Interest in CMC Paradigms 

This chapter quantitatively explores popular and scholarly output regarding ICT 

paradigms extant in the 1980s by running keyword frequency analyses to construct a 

timeline of interest.  In the rise and fall of the keyword clusters in scholarly databases, 

we observe the adoption and discontinuance of technological research programs by 

students, academics and technical intellectuals.  Similar trends in newspaper databases 

and GoogleBooks chart the rise and decline of popular books and articles written about 

these technologies.  When the curves are combined, we observe reflections of the 

moments of social conflict and technical plasticity predicted by Kuhn, Pinch, Bijker, 

Latour and Everett. 

One crude measure of the influence of an article or scholar is the number of 

citations reported by academic databases like Web of Science, Scopus or, increasingly, 

Google Scholar.  Early concerns about transparency of the search algorithms (Jacsó, P, 

2005) and the “low overlap or high uniqueness between the three tools” (Meho & Yang, 

2007) has contributed to the consensus that Google Scholar should be used in 

conjunction with the other two major citation tracking engines (Bakkalbasi et al, 2006; 

Meho & Yang, 2007).  Google Scholar results for keywords, however, are now widely 

accepted as a measure of interest in a topic of study: 15,000 hits for “Sesame Street” 

indicates that the children’s program has attracted more scholarly interest than 

Teletubbies, which has 2300 hits.  Similarly, the filters provided by the WorldCat.org (a 

globe-spanning database of library holdings) can be used to report the approximate 

annual number of theses and dissertations tagged with a given keyword. 

Whilst mindful of grounds for caution about the impact of search engines on the 

production of academic knowledge (van Dijck, 2010), and the inflationary trend of 

interdisciplinary interest in computer-mediated communication, keyword counts for 

selected terms suggest an interesting shift in interest over time.  The overlay of the 
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curves, within each data set, reveals a pattern suggesting adoption and replacement 

discontinuance, as each successive technology replaces the one before. 

While the curves generated from each data set reveal slightly different degrees of 

interest in each technology, there is broad agreement across the sets with regard to 

timing and trends.  When comparing data sets for graduate studies and news reports, 

we note that both show a rapid increase in interest in videotex beginning around 1981, 

which peaks around 1985, followed by a long decline into the 1990s.  Both also show a 

rapid increase in interest in Internet technologies in the mid-1990s.  Keyword curves for 

graduate studies show great interest paid to videotex and teletext, and substantial 

interest in Minitel, with negligible interest paid to bulletin board systems.  Lexis-Nexus 

news searches, in contast, show bulletin board systems attracting substantial interest 

immediately before the Internet take-off in the mid-1990s.  As predicted by Diffusion 

Theory, every keyword graph describes either an S-curve, suggesting adoption, or a bell 

curve, suggesting adoption and discontinuance.  This thesis posits that the bell curves 

represent not a complete abandonment of any digital communication technology, but the 

successive replacement of one innovation with another: replacement discontinuance 

(Rogers 1983, p.186).  I argue that as actors cycled through innovative iterations they 

carried with them the social and conceptual practices of the preceding form of digital 

communication. 

3.1. Method: keyword frequency analysis 

For the purpose of this study, six research programs are treated as distinct 

technologies defined by clusters of keywords.  They are grouped under the headings of 

mainframe systems, teletext, videotex, national projects, bulletin board systems, and the 

Internet.  Mainframe systems, generally time-share computing services descendent from 

the ENIAC, AT&T and IBM systems, are widely recognized in North America by 

corporate brands like AOL, CompuServe, Prodigy, The Source, the Well, and in 

academic systems like PLATO.  Like the Internet, which needs no introduction, 

mainframe systems are present in this section mainly for comparative purposes. 
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Teletext and videotex were sibling technologies developed out of the technical 

ability to embed digital information in the vertical blanking interval of television signals.  

These two exhibit similar models of corporate and institutional sponsorship for research 

and differ primarily in the means of transmission: teletext via broadcast television signals 

and videotex via telephone lines or packet switched networks.  In their heyday, boosters 

of these technologies – generally from either the television or newspaper industries – 

travelled in the same circles and traded barbs in the same forums.  The two national 

projects examined in this study – Minitel and Telidon – were similar to videotex (though 

both had teletext components) but enjoyed a higher level of state-sponsorship, which 

resulted in unique development patterns. 

Bulletin Board Systems were a home computer-based technology, which 

distributed digital information across public telephone networks.  While BBS 

technologies were adopted by governments and corporations after reaching maturity, 

they are unique among the research programs in that the primary drivers of innovation 

and adoption were hobbyists and home users. 

The four data sources sampled for in this study are: (1) the Lexis-Nexus news 

database; (2) the WorldCat.org database of theses and dissertations published; (3) 

Google Scholar database; and (4) Google Ngram database of books published in 

English. 

Keywords were selected, clustered and tested as markers of six distinct research 

programs: mainframe systems, teletext, videotex, national project, bulletin board 

systems, and the Internet.  The Teletext Cluster includes the terms CEEFAX, the first 
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such system developed by the BBC, teletext and its less-popular synonym5, videotext.  

The Videotex Cluster includes the terms Viewdata, developed by the British Post Office, 

the PRESTEL branded-service, videotex and and its less-popular synonym teletex.  The 

National Projects cluster includes the terms Telidon, from Canada, and Minitel, from 

France (but not Antipode).  The Bulletin Board System Cluster includes two terms: BBS 

and FidoNet.  The BBS acroynm exhibits low, but measurable, frequency prior to the 

development of the technology because of its use in different fields, but a manual review 

of the source records confirms that the keyword’s growth is primarily attributable to the 

ICT.  FidoNet was, and remains, the largest network of BBSes.  The terms "bulletin 

board system", "bulletin board service" and "electronic bulletin board" could not be 

queried because the 3gram database is too large to process on equipment available to 

the researcher.  Unfortunately, many of the most popular mainframe systems, like 

PLATO, Prodigy, The Source and The Well, exibit low-uniqueness in their names so the 

terms had to be discarded.  A search for “PLATO” overwhelmingly returns results for the 

Greek philosopher, “Prodigy” is often preceeded by “child”, and The Source and The 

Well often refer to aquatic features.  This leaves only CompuServ (a branded coinage) 

and AOL in the Mainframe Cluster.  Finally, the Internet Cluster includes the terms 

ARPANET, USENET, UUNet, HTTP, WWW and “Internet”. 

When keyword frequencies are reported as percentages, they are percentages of 

the total corpus for that year.  This is done so that the increasing rate of publication or 

 

 

5 Gary Arlen’s submission to the conference proceedings of Videotex ’80, contains a humorous 
three-page subsection entitled “Pitfalls in the Name Game” (Arlen 1980, p.7-9). Therein, he 
discusses the frustrating drift and mutation between teletext/teletex/videotext/videotex, since 
the terms were first defined by the International Consultative Committee on Telegraph and 
Telephone (CITT) in 1978. The etymological controversy is an interesting case study for ANT 
and SCOT scholars, it is outside the scope of this paper. While the last letter distinguished 
the two technologies more often than the first, general practice appears to have eventually 
settled on “teletext” and “videotext”. 
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digitization does not artificically inflate measurements.  Table 9 reports the composition 

of the keyword clusters of primary interest to this study – videotex, teletext, national 

projects, mainframes and BBSes – as a percent of books in the Ngram database for 

each year. 

3.2. Keyword clusters in popular databases 

In “Quantitative Analysis of Culture Using Millions of Digitized Books” (Michel et 

al, 2010), and the related supplement, the authors of the GoogleBooks Ngram database 

demonstrate how keyword frequencies can reflect the adoption of technology and other 

cultural phenomena.  That study tracked 154 inventions from the 17th century wwhile 

this study tracks a smaller number of technologies over the last four decades. 

Similar work has used citation counts in academic databases like Web of 

Science, Scopus or, increasingly, Google Scholar, to measure the influence of an article 

or scholar.  Concerns about transparency of the search algorithms and the “low overlap 

or high uniqueness between the three tools” has contributed to the consensus that, 

when doing citation counts, Google Scholar should be used in conjunction with the other 

two major citation tracking engines.  Google Scholar hits on specified keywords are now 

widely accepted as a crude measure of interest in a topic of study: 15,000 hits for 

“Sesame Street” generally indicates that the children’s program has attracted more 

scholarly interest than “Teletubbies”, which has 2,300 hits.  While the longitudinal data of 

this study does not use GoogleScholar queries (many of the data gathering tools are 

explicitly prohibited by the Terms of Service agreement), much of the scholarship and 

criticism of GoogleScholar applies to the use of frequency analysis on other databases. 

Not withstanding concerns about the impact of search engines on the production 

of academic knowledge (van Dijck, 2010), these keyword counts suggest provocative 

questions about the development of information communication technologies (ICTs) in 

the 20th century,  
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3.3. Sources of error and bias 

Since there is no clear line available to demarcate the modem from the 
postmodem, the latter comes to express both an ‘end’ of the former 
and a radical continuation of it.6 

Any attempt to perform quantitative textual analysis on historical records 

encounters several sources of error, some obvious and others hidden.  Databases are 

always incomplete, biased towards one language or another, and often over-represent 

some repositories while omitting others.  In this study, the bias of omission is most 

noticeable when searching for relevant trade publications known to have existed: Lexis-

Nexus contains few and GoogleBooks’ Ngrams contains none.  For example: neither 

database includes Board Watch, a trade publication for vendors of bulletin board system 

software and technology, and an influential trade magazine for early Internet Service 

Providers.  Conference proceedings and popular computer magazines (like Byte 

Magazine and InfoWeek) were examined as part of the qualitative investigation, but are 

not represented in the quantitative results because they do not appear in the Lexis-

Nexus or GoogleBooks’s Ngram databases. 

Furthermore, when pre-digital texts are scanned, the optical character 

recognition (OCR) process introduces new errors that may inflate or deflate keyword 

counts; if OCR errors mutate a more common word into a keyword, it may necessitate 

the elimination of an important sample or, worse, lead to erroneous conclusions.  The 

opening quote to this section illustrates one such OCR error discovered in the mutation 

of “modern” into “modem”, the latter being the piece of equipment used to connect a 
 

 

6 This quote about “the modern” and “the postmodern” took on new meaning after passing 
through the GoogleBooks optical character recognition (OCR) system. The original appears 
in a chapter, by Michael Power, entitled “Modernism, postmodernism and organization” 
(Hassard & Pym, 1990). 
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personal computer to a telephone line, and former being one of the most popular words 

in Anglophone academia.  A similar phenomenon can be observed when searching 

Google Ngrams for “because” and “becaufe”: the former replaced the latter between 

1795 and 1805.  The term “Internet” exhibits similar problems in OCR’d database 

records, which results in a great many mentions dating back to the 15th century.  No 

effort was made to eliminate those erroneous hits because “Internet” becomes so 

popular during the period under study that it overwhelms both intra-keyword error and 

inter-keyword comparisons: since the year 2000, over 50% of books contained the term 

“Internet” and over 70% contained a webpage URL.  As mentioned above, some chosen 

keywords (especially company names) were eliminated because they were frequently 

used in other contexts. 

Instead of using concordances to verify keyword hits, this study occasionally 

reports the sum for each cluster as if each keyword hit were a distinct text.  For example, 

a book in the Ngram database which mentions Viewdata, PRESTEL, videotex and 

teletext will be reported four times for the cluster, inflating the true frequency.  This 

approach discourages statistical comparisons between clusters while providing greater 

confidence that the differences observed within clusters are real and not the result of 

error. 

3.4. Lexis-Nexus 

Longitudinal frequency analysis of keywords in the Lexis-Nexus ‘Major World 

Publications’ database and Google Books’ Ngram search engine reveal similar trends in 

interest among English-language journalists and book publishers. 
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Figure 1 illustrates the rapid growth in news media coverage of videotex formats 

(especially Canadian Telidon and French Minitel) in 1981, followed by a gradual decline 

beginning around 1985-1986.  The key discovery from Figure 1is the enduring popularity 

of the “teletext” keyword, which is primarily attributable to content syndicated by Teletext 

Ltd (teletext.co.uk), a British media company and subsidiary of the Daily Mail newspaper 

trust.  Teletext Ltd, an operating teletext content provider in the UK7, runs services 

including sports information, travel services and sections for gambling, racing and 

bookmaking.  The company also offered opinion polling and original reporting 

occasionally published by the British press. 

 

Figure 1. Frequency of BBS, 
teletext and videotex 
keywords in Lexis-Nexus 

 

 

Figure 2. Frequency of technology 
keywords in Lexis-Nexus, 
without teletext 

Figure 2, which excludes “teletext” and breaks down the components of the 

“videotext” keywords, shows that (1) while Telidon captured a dominant share of 

attention between 1979 and 1984, mentions of Minitel persisted through the 1990s and 
 

 

7 Teletext Ltd’s offerings include SMS and mobile phone content services, and the company’s 
website emphasizes it’s dominance in racing and booking information services. 
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2000s, and (2) BBSes and Fidonet enjoyed a brief spike in interest between 1993 and 

1996.  A sampling of late Minitel mentions reveals many references of a historical 

nature.  The success of Minitel was often used to contextualize the Internet in Europe 

and to explain the slow adoption of the World Wide Web in France. 

The BBS-corpus is varied, and probably worthy of a more detailed content 

analysis, but some initial samples reveal that BBSes were an accepted feature of the 

digital landscape.  Prosecutions of BBS-based software pirates were widely considered 

newsworthy and many introductory articles about the Internet included references to 

BBSes, either by way of explaining the Internet, as alternatives to the Internet or as the 

location of community in cyberspace.  An article in the New York Times, for example, 

reviewed NYC BBSes to interview proprietors and callers (Hayes, 1994) while the 

Washington Post discussed the challenges of law in cyberspace as manifested by the 

BBS (Reid, 1994).  In November 1995, USA Today ran an article entitled “The lingo to 

know” which began with ‘Bulletin board service’ and ended with ‘World Wide Web’ 

(Miller, 1995) and the Toronto Sun tabloid ran a similar glossary in April 1996.  The 

Toronto Star ran an 1100-word “Step-by-step guide to dialling a BBS” in January 1995 

(Jasmine, 1995) and The Australian reported on the publication of a directory of over 

10,000 American BBSes (Bray, 1996). 8 

3.5. Worldcat 

WorldCat.org’s global database of library holdings was queried to generate 

counts of theses and dissertations with abstracts containing keywords of interest.  Table 

 

 

8 Blaine Morrow and Sara Burak’s 1081-page volume, “Dial up!: Gale's bulletin board locator”, 
was published by Gale Research in December 1996 (ISBN-10: 0787603643). 
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1 reports the number of articles, theses and dissertations found by Google Scholar and 

Worldcat for each of thirteen different CMC technologies.  Commonly recognized terms 

like “Internet”, “America Online” and “World Wide Web” were omitted because they have 

carried so many different meanings, or are included so extensively in document 

metadata, that the results are meaningless without detailed content analysis.  For 

example, Worldcat reports over 150 theses and dissertations with the keyword “Internet” 

from 1802 to1902. 

Table 1. Number of articles and graduate studies by technology keyword 

Technology Articles1 Theses / Dissertations 

Facebook 733,000 141 

Twitter 471,000 18 

TCP/IP 221,000 1005 

YouTube 118,000 78 

Telnet 39,400 19 

Myspace 32,200 77 

ARPANET 24,300 16 

Teletext 11,300 48 

Minitel 10,700 95 

Videotex 10,600 269 

FidoNet+CBBS 8,470 15 

Computer "bulletin board system" 6,520 13 

FidoNet 1,950 2 

Telidon 973 20 

Note. Data compiled from keyword counts for queries of Google Scholar and WorldCat.org 
Thesis/Dissertation database in September 2010. 

It is no surprise, perhaps, that three of the four most popular topics for articles 

are the Web 2.0 phenomena Facebook, Twitter and YouTube.  MySpace, another Web 

2.0 service, is the sixth most popular topic, but only as long as the teletext-research 

projects of the 1970s and ‘80s are kept separate: nearly 34,000 scholarly articles have 

cumulatively been written about teletext, videotext, Minitel and Telidon. 
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The frequency counts of theses and dissertations tell a slightly different story 

from article counts: the most popular topic for graduate study is the data protocol 

underlying the contemporary Internet (TCP/IP), followed by videotex, Facebook and 

Minitel.  Cumulatively, the teletext research projects have been more popular (to date) 

for graduate studies than the giants of Web 2.0 social networking.  The trends strongly 

suggest, however, that Web 2.0 studies will catch up in the near future: 100% of the 

theses and dissertations about Facebook (est.  2004), Twitter (est.  2006), YouTube 

(est.  2005) and Myspace (est.  2004) were published over a period of three years 

(2006-2009). 

The long-term trends, represented as a cumulative frequency graph in Figure 3, 

show a shift in graduate student interest from teletext projects to ARPANET and TCP/IP.  

The ARPANET keyword first appears in 1980 but the frequency count of Internet 

protocols does not hit double digits until 1990, and does not surpass interest in teletext 

projects until 1993.  This figure suggests a Kuhnian paradigm shift among graduate 

students, their advisers and funding agencies.  Relative to Internet technologies, the 

videotex/teletext model appears to have dominated the attention of graduate students 

through the 1980s and early-1990s.  Given that theses and dissertations follow years of 

research, the rapid shift of focus from videotex/teletext to the Internet between 1992 and 

1994 suggests a paradigm shift among academics: the technologies of the 1980s had 

failed to live up to expectations and a new paradigm promised new, more exciting 

avenues of research. 

Figure 4, is a cumulative frequency graph of the number of theses and 

dissertations concerned with each of the four branches of the teletext project that make 

up the “Teletext + Videotex” curve in Figure 3.  This figure shows a rapid growth of 

interest in videotex in 1983 followed by a long decline beginning about 1987.  Telidon, 

the Canadian contribution to the project, arrives in 1983 with substantial interest, only to 

virtually vanish after 1987.  The French Minitel project, in contrast, remained a subject of 

interest through the 1990s, well after Internet protocols began to dominate. 
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Figure 3. Percent of graduate studies per year per keyword cluster 

 

Figure 4. Frequency of graduate studies on teletext, videotex, Telidon and 
Minitel 
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Table 7 lists, by year, the number of theses and dissertations in each technology 

cluster, as reported by the Worldcat database.  By terminating this graph in 1994, before 

the “dot-com boom”, we can represent the Internet Cluster with linear-scaled axes, as in 

Figure 3, a stacked column graph.  In Figure 5, which excludes the Internet Cluster, it is 

evident that Social Media cluster keywords have only recently begun to feature in 

graduate work, while videotex, teletext and national projects were in their heyday in the 

1980s.  Out of 3.4 million theses and dissertations searched in the 39-year period, the 

technology clusters report a total of 58,787 hits: the Internet with over 57,000 hits, 

Videotex with 450 hits, Social Media with 170 hit, Teletext with 163, BBS with 114 hits, 

National Projects with 107 hits, and Mainframe systems with 49 hits. 

The frequency of hits on the Internet and Social Media Clusters were still rising 

though 2007, suggesting they had not yet reached their peak, and hits on the Mainframe 

Cluster are so few as to lead to only one conclusion: they attracted very little interest 

from graduate students.  Conversely, the Teletext, Videotex and National Project 

 

Figure 5. Percent of graduate studies per year per keyword cluster 

0.0000%

0.0200%

0.0400%

0.0600%

0.0800%

0.1000%

0.1200%

0.1400%

1
9
7
0

1
9
7
1

1
9
7
2

1
9
7
3

1
9
7
4

1
9
7
5

1
9
7
6

1
9
7
7

1
9
7
8

1
9
7
9

1
9
8
0

1
9
8
1

1
9
8
2

1
9
8
3

1
9
8
4

1
9
8
5

1
9
8
6

1
9
8
7

1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

Social Media

BBS

Mainframe

National Projects

Videotex

Teletext



 

35 

Clusters show substantial change over time and appear to have long passed their peaks 

(Figure 5).  The Videotex Cluster hits an average of 11.5 theses per year, with a high of 

39 in 1985 and 1987, and 68% of the hits falling between 1981 and 1991.  The Teletext 

Cluster hits on an average of 4.2 theses per year, with a high of 19 in 1983 and 69% of 

the hits falling between 1978 and 1988.  The National Projects Cluster, concerning 

French Minitel and Canadian Telidon, while less popular, exhibits a similar profile: it hits 

on an average 2.7 theses per year, with a high of 15 in 1987 and 70% of the hits falling 

between 1982 and 1992.  We observe strong positive correlations between these last 

three research clusters: the Pearson coefficient between videotex and teletext is 0.74, 

between videotex and national project is 0.73, and between teletext and national project 

is 0.66.  In contrast, videotex has a negative correlation to the internet (-0.43) and BBS (-

0.45) Clusters (which have a 0.58 correlation to each other).  Table 10 in Appendix D 

contains the Pearson coefficients for each pair of keyword clusters. 

3.6. Ngram 

The googlebooks-eng-all-20090715 dataset contains keyword frequencies for the 

3.9 million English-language books in the Ngram database (Michel et al, 2010, Table 

S3).  It is orders of magnitude larger than the WorldCat thesis database and indexes full 

texts, instead of just abstracts.  This Ngram analysis uses the number of books that 

contain cluster keywords, as opposed to the total frequency of those keywords, so as to 

minimize the impact of individual texts that use any of the words many times.  This 

ensures that a single book on teletext, for example, does not massively inflate the 

keyword count.  Figure 6 is a stacked column graph representing the percent of 

GoogleBooks in the Ngram database which contain hits for each technology cluster.  

Figure 12, Figure 13 and Figure 14 (Appendix ?) illustrate the explosion of internet-

related keywords in the following two decades.  Table 8 and Table 9 in Appendix C list 

keyword percent values for the clusters and technologies within each. 

The Ngram data represented in Figure 6 shows the rise and fall of interest in 

videotex and teletext, which we also saw in the Worldcat data, and the beginning of the 

Internet take-off of the mid-1990s.  In corroboration of the WorldCat observations, the 
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Videotex, Teletext and National Projects Clusters all reached their Ngram peak in 1985 

and over 50% of the related keyword hits fall between 1980 and 1990. 

In contrast to the Worldcat data, however, the Mainframe and BBS clusters are 

more apparent.  An examination of the raw counts reveals that 67,691 books hit on 

mainframe keywords (about equal hits each for AOL and CompuServe) and 22,046 on 

BBS keywords (of which 1,148 are for FidoNet).  The Mainframe Cluster reached its 

peak in 2002 and 69% of hits fell between 1997 and 2007 (another 25% fall between 

1984 and 1996).  The BBS Cluster is the most diffuse observed in the Ngram data: the 

cluster reaches its peak in 1995 but only 43% of the hits fall between 1990 and 2000.  

The FidoNet keyword, which is likely to be more accurate than the BBS acronym, also 

peaks in 1995, after making its first appearance in 1985, 63% of FidoNet hits fall 

between 1990 and 2000 and 34% between 2001 and 2008. 

Table 11 in Appendix D reports the correlations between keyword clusters in the 

Ngram data, which are similar to those observed in the WorldCat data: Pearson 

coefficients between videotex, teletext and National Programs are between 0.94 and 

0.98, indicating an almost direct positive correlation.  The Ngram data describes a much 

 

Figure 6.  Percent of GoogleBooks mentioning technology clusters 
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stronger correlation between the Mainframe and Internet Clusters (0.82) and a weaker 

correlation between the Internet and Social Media Clusters (0.46). 

3.7. Interpreting the Results 

 Qualitative investigation of these quantitative phenomena suggests a number of 

lessons for researchers of technology and digital policy.  First, as predicted by Pinch and 

Bijker, during the early stages of development technologies are subject to a greater flux 

in definition, meaning and naming.  The early years of teletext and videotex are rife with 

maddening confusion about what defined each technology, what they should be called 

or how they should be understood. 

Second, institutions tend to develop technologies through the frame of their 

existing paradigm; both newspaper and television companies attempted to reproduce 

their business models in videotex and teletext.  The institutional developers of each of 

the technologies expected their work product to revolutionize retailing, business services 

and the consumption of information by home users.  As predicted by Kuhn, these 

expectations persisted despite dozens of trials in which consumers failed to use services 

expected.  Researchers can be forgiven for believing interviewees who often stated that 

they would be willing to use or pay for services, which they opted not to adopt when 

ultimately offered the choice.  There are many instances, however, where researchers 

dismissed findings because the users sampled were considered atypical, this is usually 

manifested in the statement that hobbyists are not “normal”.  Most commonly, users who 

said they wanted to obtain useful information were more interested in recreation or 

communicating with other users.  These findings (as predicted by Pinch, Bijker and 

Latour) only prevailed after intense conflict within institutions sponsoring the research. 

Third, we should inquire why, of the research programs targeted in this study, the 

most widely adopted appears to have been the least studied.  By 1993, the FidoNet BBS 

network had grown to a globe-spanning 20,000 nodes but was mentioned in only four 

books.  BBSes had already reached a market size sufficient to support a small industry 

of software developers and trade publications, yet WorldCat lists only one thesis or 

dissertation using the FidoNet keyword between 1991 and 1995. 
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The last lesson is that technologies do not die: we simply stop talking about 

them.  In June 2011, telnetBBSguide.com lists 354 active BBSes, and Syncro.net, a 

BBS software publisher re-launched in 1999, lists another 133 on a separate network.  

FidoNet still carries new messages and Egypt recently experienced a BBS revival after 

the government cut off the country’s connection to the Internet.  The PRESTEL videotex 

system was purchased by the Financial Times and converted to an information services 

product for the financial industry.  There is reason to suspect that some videotex 

systems live on in the legacy systems of early-adopting industries.  Teletext technology 

persists in closed-captioning and subtitles of movies and television shows, as well as in 

marquee displays in airports and institutions around the world. 

 

In July 2011, this section was presented at the annual conference of the 

International Association of Media and Communication Researchers, in Istanbul, Turkey.  

Conversations with residents of Istanbul, aged mid- to late-20s, revealed early childhood 

memories of teletext being available in their homes.  While the exact dates are unknown, 

we can estimate that the service started and ended sometime between 1985 and 1994.  

Scholars from Iran reported that teletext is still broadcast on that nation’s television 

networks, and a scholar from South Africa reported that teletext is encoded in that 

country’s satellite transmissions.  Dutch researchers, while overjoyed that someone was 

taking an interest in the teletext they have integrated into their daily activities, were not 

aware of any recent research into its contemporary role in Dutch society. 
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4. The Technologies 

The following case studies demonstrate that industry engineers, marketers and 

academics all attempted to fit new information technologies into dominant frames of 

mass media.  In each of these cases, top-down, centralized diffusion models of 

innovation and meaning are challenged by evidence of a persistent bottom-up, 

decentralized social construction of the meaning of computers and computer-mediated 

communication.  Children were the early-adopters of home computers and most active 

social diffusers of computer skills.  They were consequently free to set the terms on 

which the technology would be integrated into the residential setting and society at large. 

4.1. Videotex and Teletext 

Teletext and videotex were twin research projects for digital media distribution in 

the late-1970s and early 1980s.  Differing primarily in the means of transmission, they 

expressed a common institutional assumption of the uni-directionality of information 

flows.  Both used the CEPT1 standard (and derivatives) to digitally encode frames9 of 

information which were distributed from centralized repositories to client machines for 

display on television screens. 

 

 

9 The literature on teletext and videotex shows many instances of authors using either “frames” or 
“pages” to describe the same thing. A content analysis is outside the scope of this essay, but 
I suspect the choice of metaphor reflects an allegiance to either TV or newspaper interests. 
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The engineers of teletext recognized that analogue television signals, like 

filmstrips, contained unused space between video frames – the vertical blanking interval 

(VBI) – and sought to employ that un-used radio spectrum real estate for the 

transmission of static (digital) text and images.  With a specialized set-top television 

receiver, an end-user was able to surf the static content between broadcast (or cable) 

television frames as easily as the television channels to which they were accustomed 

(Figure 7).  While there was no limit to the number of terminals which could use teletext 

at any one time, technical limits forced broadcasters to make trade-offs between the 

scope of their system  – the number of frames served per channel – and the speed at 

which frames were loaded by terminals.  Frames were sent in a continuous loop so the 

number and size (in bytes) of frames determined how long a receiver would have to wait 

to display information requested. 

 

Figure 7. Teletext network 

Table 4 in Appendix A, from Teletext and Videotex in the United States 

(Tydeman, et al 1982, p. 97), illustrates the trade-off between the number, and 

complexity, of pages in a database and the wait time experienced by the end user.  Most 

service providers opted to reduce wait-times for the most frequently requested frames by 

repeating them several times each cycle.  Some teletext services delivered via cable TV 

systems in the United States were able to increase the number of frames delivered to 

several thousand, but were rare exceptions (Tydeman et al, 1982, p. 42). 

Videotex used similar hardware and encoding protocols to distribute content via 

the telephone network; instead of selecting frames from broadcast or cable TV, videotex 

users downloaded to a set-top terminal via telephone modem (Figure 8).  Videotex 
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service providers developed a variety of different models for routing content, the two 

primary ones recognizable to today in the form of telephone prefixes (1-800 versus 1-

900 numbers) and PBX telephone extensions (“dial 0 for a customer service agent”). 

 

Figure 8. Videotex network 

Both Minitel (France) and PRESTEL (UK), developed by national telephone 

monopolies, routed content by assigning unique prefixes to each information provider, 

which then numbered content within their domain (Larratt in Godfrey & Chang 1981, 

p.21).  Most American videotex systems, in contrast, required that clients dial-in to a 

proprietary server before requesting content.  Relative to teletext, videotex did not face 

constraints on the number of pages delivered – PRESTEL had a theoretical maximum of 

one million pages for each of one thousand information providers – but individual content 

servers were limited in the number of requests they could handle at one time. 

4.1.1. Timeline of development  

Because the early development of videotex and teletext occurred nearly 

simultaneously on both sides of the Atlantic, a brief timeline development will be helpful 

for contextualizing the case studies which follow. 

1967: HOMEFAX 

The first use of the vertical blanking interval (VBI) for information distribution 

probably belongs to RCA’s Acoustical and Electromechanical Research Laboratory.  In 

the mid-1960s RCA developed HOMEFAX, a system for using the field VBI of broadcast 

television signals to transmit analogue “frames” to a remote hard-copy printer 
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(Graziplene 2000, p. 22).  RCA’s continuing organizational restructuring, and the 

industry’s unenthusiastic response to RCA’s 1967 product announcement, effectively 

ended RCA’s HOMEFAX research program (Graham 1986, p.89-90). 

1974-1975: CEEFAX & ORACLE (teletext) 

Perhaps inspired by HOMEFAX’s attempt to make use of the VBI, the BBC and 

Independent Broadcasting Authority (IBA) began their own in-house research projects in 

the United Kingdom.  In 1972, the BBC announced the first plans for a teletext system 

and rolled out a public trial of CEEFAX in 1974 (Morgan 1980, p.341); IBA followed suit 

in 1975 with ORACLE (Graziplene 2000, p. 22).  Using a common data protocol, these 

systems established a protocol commonly referred to as “British Context”, later extended 

to “World System Teletext”. 

1976-1979: Viewdata & PRESTEL (videotex) 

The British Post Office began developing Viewdata — the first videotex system 

— in 1970-71 (Richard Laratt in Godfrey & Chang 1981, p.20) and Sam Fedida 

demonstrated the first working model of that system in 1974 (Tydeman et al 1982).  In 

1976, the BPO launched the first public trial of a service, which later went into 

commercial operation as PRESTEL in 1979 (Tydeman et al 1982).  PRESTEL acted as 

a portal to services run by independent information providers and users paid a number 

of different fees to access systems.  In addition to the equipment rental and monthly 

telephone connection rates, users had to pay toll charges for the telephone calls, a 

monthly network access fee and system connection charges required by individual 

information providers. 

1978-1982: Telidon 

In the mid-1970s, the Canadian Department of Communications began investing 

in teletext and videotex research, and by 1978 it had developed a technology it called 

TELIDON (Tydeman et al, 1982, p.15).  By 1981, the Canadian government had 

committed over $36 million to development and marketing of the technology (Tydeman 

et al, 1982, p.15), with official estimates of private/public expenditures of over $100 

million (Godfrey & Chang 1981, p.1).  Canadian researchers went to some pains to 

emphasize that TELIDON could mean either the second-generation graphic protocol 
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(CEPT2) or the electronic technology of a videotex/teletext system (Godfrey & Chang 

1981, p.2), but it often also referred to an installed TELIDON system or the technological 

paradigm of digital communication.  The TELIDON project marked a departure from 

earlier teletext and videotex research programs in that it was medium-agnostic and effort 

was invested in courting independent service providers (Godfrey & Chang 1981, p.2).  

Small trials were run on broadcast TV, radio, cable TV and telephone networks but, 

unlike the British before them or the French after, substantially less institutional effort 

was invested into commercialization of TELIDON technology or subsidizing end-user 

adoption. 

1978-1980: ANTIPODE & Minitel 

The early development of teletext in France has been somewhat obscured by a 

focus on the relative success of Minitel videotex in the mid-1980s.  A 1978 report 

authored by Simon Nora and Alain Minc10 is widely recognized as the impetus for the 

French research program (Rheingold 1993, chapter 8; Fletcher 2010, p. 110-111), 

though research began much earlier.  In 1977, French teletext using a national-standard 

ANTIPODE teletext/videotex protocol entered a testing phase and a “complete teletext 

public service” began broadcasting in May 1979 (Guillermin 1980, p.29).  When French 

ANTIPODE and Canadian TELIDON researchers signed a knowledge exchange 

agreement in October 1979 (Graziplene 2000, p. 35), the French had already begun 

marketing their technology in North America.  By 1980 ANTIPODE technology was being 

used by CBS in Saint Louis, USA (Guillermin 1980, p.37). 

 

 

10 Nora and Minc's report became a national best-seller and coined the term “télématique”, which 
acquired richer nationalist connotations concerning France's proper position in post-war 
technological globalism. See France enters the information age: A political history of minitel 
by Amy Fletcher (2010). 
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Minitel, the poster-child for videotex success, was announced in February of 

1979 as a national electronic telephone directory (Peckham 2007).  “Plans and 

Projection for the Electronic Directory Services”, presented to the Viewdata ‘80 

conference by J.P.  Maury, relates that “the S3 project was launched in 1978 so as to 

replace the consultation of microfiches by the inquiry of data base by means of display 

consoles” (Maury 1980, p. 40).  The costs of updating paper phone directories, he 

explained, were “increasing more or less with the square of the number of subscribers”, 

and were no longer being offset by advertising income (Maury 1980, p.40).  In July 1980, 

France Télécom launched the first public residential trial of the Minitel videotex service, 

in Saint-Maio (ille-et-Vilaine) (Peckham 2007).  At Viewdata ‘80, Termens announced 

that the France Télécom intended to distribute (free of charge) 250,000 terminals to 

telephone subscribers in Ille et Vilaine Department by the end of 1981, with hopes to 

expand service to the whole country by 1992 (Termens 1980, p. 25-26).  At the same 

conference, the Director General of Marketing for SOPRITEL discussed the government 

corporation’s mandate to develop international markets for Minitel technology (Bright 

1980, p. 23-24). 

4.1.2. Teletext & Videotex Case Studies 

These four technologies – teletext, videotex, Telidon and Minitel – were all in 

market tests by the end of 1980.  Together, they defined a research program and 

established the terms of debate for the future of videotext/teletext research.  While 

sharing forums and recognizing each other as competitors, each developed in distinct 

milieus, within different national cultures, consumer markets, technical metaphors, 

institutional interests and political economies.  The historical and rhetorical evidence, 

however, suggests that they were born of shared assumptions about end users and the 

future information society, to define a common scientific paradigm. 

In a 2004 article, Pablo Boczkowski applied the “mutual shaping of technology” 

approach to the development of videotex, arguing for the integration of shaping and 

diffusion approaches “by looking at the interpenetration of technical construction and 

societal diffusion, the ongoing character of this process, and the influence of the 

historical environment in which it takes place” (Boczkowski 2004, p. 258).  He found that, 

especially among the print news organizations, institutional adoption of videotex was 
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driven by concerns that new technologies would erode monopoly profits extracted from 

oligopoly control of content distribution channels.  The self-identity of these organizations 

as “information providers” positioned their digital research projects as sentries on watch 

for threats to entrenched business models.  To the extent that their customers were 

unwilling to abandon their core product for new technologies, it was evidence that the 

technology posed no threat.  That customers might be willing to use the technologies for 

some other purpose was of little interest. 

A similar analysis of teletext would discover that the technology’s proponents 

were primarily television broadcasters acutely aware of profits earned by premium 

services (especially satellite and cable TV, and pay-per-view).  The dozens of teletext 

trials run by US television broadcasters reveals a supply-side willingness to turn the new 

technology to a new product, and there is evidence that the industry invested in 

marketing the services to the public.  The February 16, 1980, cover story of TV Guide, 

for example, proclaimed “You’ll have a library in your TV set” (Hickey 1980 in Sommers 

1980, p. 512). 

The identification of hobbyists as a social group unlike the larger consumer 

market arises in each of the four research programs.  In the case of Minitel, it was 

assumed that hobbyists were willing to use ugly and complicated equipment that would 

frighten away the general public, so designers sought a telephonic image (Feenberg 

2010, p. 102).  Similar assumptions were expressed by videotex and teletext 

researchers in dismissing competition from microcomputers, which were regarded as too 

ugly and complicated for widespread commercial success. 

The “hobbyists are weird” bias extended beyond just the physical form of the 

technology to the uses which would make it attractive to end users.  Videotex 

researchers, upon observing that COMPUSERV customers preferred chat and 

messaging to information consumption, dismissed the findings as unrepresentative of 

how “normal” consumers would behave.  There are few examples of researchers 

resisting this feature of the paradigm, but in one case their contribution radically 

redirected the trajectory of the technology.  "By 1984, a few people like me and others 

thought that videotext is not the point of this (Minitel) network,” Henri de Maublanc told 

Howard Rheingold (Rheingold 1993, chapter 8).  “The point is to know what kind of 
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service through the network and screen we can provide that is competitive with their 

other sources of information." 

While references to field trials are plentiful, the original reports are scarce.  This 

is an irony with which scholars of digital preservation are well familiar: digital records are 

only preserved if considered important enough to be copied to newer media, and many 

of the paper records are lost or destroyed before being digitized.  The following sections 

discuss the user-practice findings of field trials of teletext, videotex and Minitel. 

Case Study: Washington D.C.  teletext trial 

In 1983, a 30-month trial of teletext was ended in Washington D.C.  (Elton & 

Carey 1983).  Teletext was described as a model of digital communication in which 

“frames” of information are encoded within a broadcast signal, in this case from a local 

TV station, which are then received and decoded by a device and displayed to a user on 

a TV monitor.  The user selected a frame number with keypad attached to the decoder, 

which displays and holds the frame when it next cycles through the broadcast signal.  

Technical limits restricted the broadcast to “approximately 100 frames of information, or 

four to five thousand words” (Elton & Carey 1983, p. 170), which cycled every 7-12 

seconds.  Because users found the wait-time for frames to load to be “painfully slow” 

(Elton & Carey 1983, p. 166), the developers repeated some frequently requested 

frames (like the index page) several times throughout the broadcast cycle which reduced 

the wait between frames and increased load times.  The reliance on broadcast signals, 

as opposed to local disk caching of frames, is uncritiqued by Elton & Carey, but disk 

memory may have been deemed too expensive for the consumer market at the time of 

the trials. 

The D.C. Teletext Trial studied consumer use of terminals placed with 40 high-

income households and at 10 public spaces.  The researchers’ interest at the time was 

clearly to explore the possible commercialization of teletext as a next-generation 

broadcast receiver, but their study, particularly of use in public spaces where social 

interaction occurred, contains valuable observations about the social construction of 

digital communication. 
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First, the teletext terminals became sites of social interaction which broke down 

status barriers between local service staff and site patrons.  “(A)t some locations a guard 

or maintenance worker did occasionally help people who approached the terminal but 

could not understand how to use the keyboard.  This form of help emerged 

spontaneously” (Elton & Carey 1983, p.163). 

Second, while the researchers themselves borrowed metaphors from print 

media, describing two forms of content offered by teletext as an “electronic newspaper” 

and an “electronic feature magazine,” they discovered that users approached teletext 

with strategies borrowed from a variety of familiar media including print media, 

telephones, video game consoles and casino gambling machines (Elton & Carey 1983, 

p.167-168).  Young users’ familiarity with video games and computers provided them 

with keypad facility, which was absent among older users, and provided a metaphorical 

frame for understanding the technology (Elton & Carey 1983, p. 166).  “(M)any people 

perceived teletext as a form of video game.  They asked where the ‘cartridge’ was and if 

they could buy an adaptor for their Atari in order to get teletext” (Elton & Carey 1983, 

p.168). 

Thesis argues that gregarious uses are a key driver of innovation adoption, and 

that new technologies are interpreted the familiar frame.  Elton & Carey’s report on the 

D.C teletext trial offers substantial support for both claims.  We can observe that security 

guards and maintenance workers (1) had adopted the technology sufficiently to want to 

explain it to others, (2) in teaching others, acted as agents of diffusion of teletext 

knowledge, and (3) adopted this role without direction from supervisors or researchers.  

We do not know through which frame those workers first adopted the teletext terminals, 

or which frame these workers used to explain the teletext terminal to new users.  We do 

know, however, that people familiar with cartridge games interpreted the terminals 

through that frame, and that children applied practices from gaming and computing to 

the unfamiliar technology.  The researchers set out to learn how users would value 

information transmitted via teletext, but discovered that the most important information 

was actually exchanged about the terminal. 
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Case Study: Green Thumb videotex trial 

“Green Thumb” was a 16-month videotex trial sponsored by the US Department 

of Agriculture in Kentucky, beginning in 1980 (Paisley 1983).  Videotex was understood 

as a mode of digital communication in which a console retrieved text from a server via a 

telephone line, stored the data locally and then displayed it to the user, on demand, via a 

TV monitor.  The amount of content which could be delivered by videotex was not limited 

by the constraints of the delivery mechanism: the number of frames available to videotex 

was limited by the library stored on the server (Paisley 1983, p.155).  The 200 Green 

Thumb consoles were slow to receive frames and were limited in disk memory: each 

frame took about 15 seconds to download and the consoles stored only twelve frames at 

a time. 

The researchers evidently approached videotex as a top-down information 

distribution technology, like the periodicals distributed by the USDA Extension Service.  

In contrast to the French Minitel experience (Feenberg 1992a), there was no mention of 

avenues for user-contributed content or store-and-forward correspondence.  While the 

Green Thumb databases were initially designed to include a variety of information from 

weather and market information to local community news and social recreational 

information, the agricultural specialists responsible for creating content only updated the 

most business-relevant frames.  “(T)he system was reshaped by circumstance into a 

special-purpose weather and marketing information system” (Paisley 1983, p.160).  No 

doubt this contributed to the relatively high access rates of weather and market 

information relative to a collapse in requests for non-business frames. 

The top-down, business orientation of Green Thumb notwithstanding, some 

interesting observations can be drawn from the study.  First, while farmers were the 

principal consumers of the information, in many cases teenagers were the delegated 

users who accessed business-related frames on behalf of their parents (Paisley 1983, p. 

158).  It is not clear to what extent the surveys distinguished farmers using the system 

from farmers using information retrieved by their teenager children.  Second, spouses 

and children also placed “many calls,” though the nature of the frames accessed was 

unreported in this study.  Third, information about (and from) videotex was spread 

through social networks: families participating in the trial demonstrated their videotex 
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consoles to an average of 16 non-family members and passed along Green Thumb 

information to an equivalent number (Paisley 1983, p. 159). 

It is not reported how family members demonstrating their Green Thumb 

terminals explained the technology to others, but there are interesting lessons to be 

drawn from how Paisley himself framed the trial’s technology.  Paisley defined 

interactivity “as the ratio of user activity to system activity” (Paisley 1983, p. 155).  He 

gave the example of user-autonomous scrolling text on cable TV as an example of low 

interactivity, in contrast to high interactivity of real-time text conversations “exemplified 

by the ‘Chat’ or ‘CB’ services of The Source and CompuServe” (Paisley 1983, p. 155).  

“Chat” evokes telephone or face-to-face verbal communication and “CB”, short-hand for 

“citizen band” radio (also known as HAM radio), is a direct appropriation of terminology 

from the short-wave radio hobbyist community.  So, in locating Green Thumb on the 

spectrum of interactivity, Paisley used the frames of television and mainframe computer 

information services, the latter of which had adopted the frames of amateur radio, to 

explain real-time text communication. 

Case Study: Minitel trials 

There is wide consensus that Minitel11 was intended to be a replacement for 

telephone directories; it was hoped that electronic publication would save the PPT 

millions of Francs in publishing costs.  This cost-cutting business interest in promoting 

adoption of the technology translated into aggressive distribution of free Minitel 

terminals.  Telephone subscribers were offered a choice between a terminal and a 

printed telephone directory, reducing the cost of trying the technology to zero and super-

 

 

11 The proper term for French videotex is Télétel. Minitel, the name of the terminals with which 
end-users connected to France Telecom’s TRANSPAC packet switching network, has come 
to refer the entire system. 
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charging the rate of diffusion.  The success of Minitel, however, is owed to a more 

complicated process than simple institutional subsidies. 

The form of the artifact – particularly the awkward keypad – betrays the 

engineering assumption that Minitel would be used for information retrieval (not input).  

Concerned that users would reject anything which resembled a microcomputer, 

designers and engineers packaged Minitel in a “telephonic disguise” (Feenberg 2010, p. 

102).  Andrew Feenberg discusses this paradox at some length in Between Reason and 

Experience: the telephonic packaging of Minitel terminals “invites communications 

applications not anticipated by the designers” (Feenberg 2010, p.102). 

Two applications – inter-user messaging and text chat – contributed to the 

acceptance of Minitel by consumers.  Reportedly the result of unexpected user activity, 

these innovations have developed origin myths.  One legend holds that, during the 

Saint-Maio (ille-et-Vilaine) MINTEL trial, a support technician implemented a ticketing 

system to provide customer support; users discovered how to send each other help 

tickets, thus inventing inter-user messaging similar to email.  While no authoritative 

account of this event has been unearthed in the course of this research12, it seems likely 

that this myth is a variant of the verified origins of real-time text chat on Minitel systems.  

In Virtual Communities, Howard Rheingold relates a 1992 interview with Michel 

Landaret, who had been in charge of DerniŠres Nouvelles d’Alsace’s Minitel trial in 

Strasbourg: 

“We were running an experiment with a very small number of users, to 
determine whether professional associations and institutions would use 

 

 

12 In fact, Rheingold states that “people had access to information but not person-to-person 
communications” during the 1981 Velizy trial (Rheingold 1993, chapter 8), which followed the 
1980 Saint-Maio trial. 
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data banks.  The DGT had not focused on Minitel’s communication 
functions.  What happened with Grétel altered the users’ relationship 
to the service in a crucial way.  We had only a few dozen users who 
called into the service.  For research purposes, we monitored their 
usage.  We could see how people new to the system could get 
confused and enter a series of ineffective commands.  So we designed 
a system to communicate with those users by sending a message 
directly to their screen, and receive messages back from them, to help 
them learn how to use the system.  One of our users just cracked that 
part of the system and used it to talk with friends.  As soon as we 
found out what was happening, we made improvements on the service 
and made it a legitimate part of the system.  They loved it.” (Landaret 
in Rheingold 1993, chapter 8) 

The implementation of chat during the Strasbourg trial resulted in a doubling of 

user activity, as measured by the number of hours spent connected to the system, as 

compared to the Velizy trial (Rheingold 1993, chapter 8), but institutional interests 

remained wedded to their original metaphor of a telephone directory.  When Henri de 

Maublanc, an executive at France Telecom familiar with the Strasbourg trial, tried to 

explain to engineers that Minitel should be sold as a communications system, “they said 

I was crazy, it would never work, the entire idea is to deliver good information, not to 

deliver chat lines” (Maublanc in Rheingold 1993, chapter 8).” Because Minitel 

decentralized the provision of content and information services, however, companies 

soon began launching messagerie services (chat servers).  Maublanc, who left France 

Telecom to launch such a service, related that “as soon as we opened communication 

services, they very quickly became the largest ones” (Maublanc in Rheingold 1993, 

chapter 8).  While end-users did use Minitel to retrieve information like phone numbers 

and train schedules, messagerie services (especially the “pink” sex-chat services) were 

so popular as to raise concerns about addiction (Rheingold 1993, chapter 8), and 

eventually came to define the technology. 

4.2. Bulletin Board Systems (BBS) 

“Bulletin board system” is used here to describe the specific form of digital 

information system descendent from the CBBS (Christensen & Suess 1978), which 

allowed a consumer-grade computer to act as a server for the exchange of messages 

and files over a modem connected to a telephone network.  In May 1984, two hobbyists 
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linked San Francisco and Baltimore via Fidonet, the first BBS network (Jennings, et al 

1985).  Within five years, that network had exploded to several thousand globe-spanning 

nodes and a great number of independent Other Nets had propagated from the open 

standard.  While in the 1980s mass media heralded the BBS as the glorious future of 

cyberspace and digital democracy (Reid 1985; Reid 1989; Smith 1989; Whipp 1989; 

McGuire 1989), these early digital communities are now largely ignored in histories of 

the mass Internet. 

When at all focused on early digital communities, studies of early CMC generally 

selected the largest and most populous centres like USENET (Grossman 1997; Abbate 

1999), The WELL in San Francisco (Rheingold 1993; Turner 2006) or ECHO in New 

York (Horn 1998).  When bulletin board systems were sites for the study of computer 

mediated communication (Garramone, et al 1986; Meyers 1987; Trawick 2001; van den 

Besselaar 2001), the focus of scholarship was primarily on hackers, computer crime and 

deviancy (Thomas & Meyer 1990; Sterling 1992; Walleij 1998; Thomas 2002).  The sites 

of these studies contributed to how the “Wired City” (Rockman 1978) was socially 

constructed, each study also relegates the grassroots of community-level information 

services to the margins.  This thesis argues that the view is quite different at the 

margins, where bulletin board systems gain new importance as Spaces of Flows for 

distributed innovators and early-adopting apostles of computer-mediated 

communication.  They become networks which spatially distribute technical support, 

training and socialization of new arrivals in cyberspace.  Bulletin board systems 

established the frames through which domestic microcomputer adopters understood 

later digital communication technologies, like the Internet. 

Castells’ The Rise of the Network Society (2000) and Internet Galaxy (2001) both 

touch on the development of BBSs, asserting that “the practice of BBSs and the culture 

exemplified by Fidonet were influential factors in the configuration of the global Internet” 

(Castells 2001, p.13) but that “DOS/Mac people never became a self-aware culture 

themselves” (Castells 2001, p.44).  Grossman argues that “what makes a community is 

a mark of difference between the community members and the rest of the world and, 

more importantly, an external threat, real or imagined” (Grossman 1997, p.7). 
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Ethnographic research done on the Computer Underground (Meyer 1989), 

Fidonet in Ottawa (Dodd 1992) and BBS users in various locales (Meyers 1987), 

bolstered by contemporaneous texts found in digital archives (i.e.  TextFiles.com), offer 

compelling evidence of a distinct and self-aware digital subculture in the 1980s and 

1990s.  This thesis argues that not only did such a digital subculture exist but that it 

socialized digital communication technologies, establishing the social context for 

widespread adoption of the mass Internet. 

4.2.1. Diffusion of the BBS, 1977-1984 

In early 1977, Ward Christensen of Chicago wrote a number of programs for the 

CP/M microcomputer13, which enabled the use of an acoustic coupler modem to transmit 

data in beeps and tones.  Originally used to backup data on tape, he released 

MODEM.ASM to the CP/M user group in the summer of 1977 so he could swap files with 

other members.  The release of this document sparked two paths of innovation: it 

initiated the development of hobbyist-friendly data transfer technologies and it 

encouraged the practice of data transfer between geographically-distant hobbyists. 

First, as a (relatively) standardized and easy to configure file transfer protocol, 

MODEM.ASM became a lingua franca for microcomputers of different manufacturers.  

This protocol spawned a plethora of hacks and system-specific variants (often referred 

to as the “Christensen Protocols”).  Some of these improvements were compiled by 

Keith Peterson into a revision that Christensen christened XMODEM (1977).  It became 

the de facto standard protocol for microcomputer communication so that, by 1988, 

 

 

13 CP/M was the market-dominant, cross-platform microcomputer Operating System (OS) of the 
1970s. The OS ran natively on many of the most popular hardware brands, including Altaire, 
Commodore and Osborne, and could easily run on slightly upgraded Apple and BBC Micro 
machines. CP/M later lost market share to Microsoft’s MS-DOS. 
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Chuck Forsberg wrote “There is hardly a communications program that doesn’t at least 

claim to support this protocol” (Forsberg 1988).  The decedents of XMODEM include 

Forsberg’s ubiquitous YMODEM (1985) and ZMODEM (1988) and, most recently, 

Synchronet’s SEXYZ (June 2005).  It is worth noting that Forsberg developed ZMODEM 

for Telenet Inc, a commercial X.25 packet switched network operator, which was looking 

for a more efficient data protocol (Forsberg 1988).  This is one of many instances in 

which innovations developed by hobbyists were adopted and commercialized by 

institutions. 

Second, the common protocol inspired Dave Jaffe to write a routine which 

allowed other users to operate a remote CP/M when connected over the modem.  While 

allowing the use of applications on the host machine, the primary utility of the “RCPM” 

was uploading and downloading files.  Christensen briefly ran an open file server using 

Jaffe’s routine and his own protocol, but eventually took the system offline because 

“Keith Peterson would call from Michigan and fill the diskette in one night” (Christensen 

& Suess, 1989).  This practice of voluntarily uploading files to a remote servers, to share 

them with anyone who might want them, became a core practice of BBS culture and 

later the internet, much to the enduring annoyance of software publishers and other 

copyright holders. 

Christensen was a member of an ARPANET group called PCNET, which 

discussed the potential for a wide-area microcomputer network.14  He and Randy Seuss, 

both members of Chicago Area Computer Hobbyists’ Exchange (CACHE), had 

 

 

14 No archives of these ARPANET discussions have been found, but archives of the fa.human-
nets USENET group contain messages referring to a microcomputer project called “PCNET”. 
One message from dated October 1982 claims that “PCNET has tried for over 5 years to 
build a WorldNet using volunteer labor and still doesn't have even a 3-node network working” 
(Maas, 1982). That reference locates the origin of PCNET discussions around 1977. 
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discussed replacing the user group’s answering machine with a microcomputer (the 

metaphor they used was of a push pin bulletin board then common in public spaces).  

They began work on the project when snowed-in on January 16, 1978, and began 

testing their Computerized Bulletin Board System (CBBS) in early February.  The first 

machine consisted of a kit-built S-100 motherboard with an Intel 8080 CPU, upgraded 

with Microsoft’s Z80, EPROMs with a CP/M BIOS, and a Hayes 300 modem 

(Christensen & Seuss, 1989).  The result of their work was similar to Jaffe’s routine, in 

that it allowed a remote user to access the host system’s file system, but was 

specialized for entering, editing and retrieving messages. 

 

Figure 9.  Bulletin board system or BBS network 

They announced their system to the world in a November 1978 article in BYTE 

Magazine entitled “Hobbyist Computer Bulletin Board” (Christensen & Seuss, 1978).  

Christensen and Seuss offered their software for sale, at a symbolic price intended to 

discourage requests for assistance, but the idea was released into the public domain.  

Their article described the workings of the CBBS such that the software could be 

replicated by other programmers, and it was.  In the following years, the RCPM and 

CBBS models diffused throughout the microcomputer hobbyist culture, jumping technical 

divides between users of different hardware and operating systems. 

The Remote CP/M Software Exchange Systems lists, started by Kelly Smith of 

Southern California, sought to compile a calling directory of “all known (and running) 

remote CP/M software exchange systems using XMODEM for file transfers” (Bronson et 

al, 1980).  The technical and geographical diversity of the listings, and the extensive 

notes in each issue, testify to the vibrancy of the microcomputer hobbyist culture.  The 



 

56 

audience of these lists was limited to CP/M users, so those seeking software for other 

systems (e.g.  “PET, APPLE, TRS-80 and NORTHSTAR systems”) were encouraged to 

“ask experienced users in your area, or check through ‘other systems’ listings on local 

CBBS’s, ABBS’s, FORUM-80’s, etc” (Ibid).  So, while the lists probably only report a 

fraction of the RCPM and CBBS systems, and certainly exclude CBBS-inspired remote 

systems for other operating systems, the size and composition of the lists are reflective 

of, not inclusive of, a much larger phenomenon. 

The List reported 16 RCPM and CBBS systems in North America in January 

1980, 53 in June 1982 and 97 in June 1983 (issues 5, 26 and 38).  By June 1984 (#51), 

the number of hosts had more than doubled to 217, and growth continued in the 

following year: the total hosts reported climbed to 261 in April 1985 (#61), the last month 

for which this data is available.  Figure 10 charts the state-by-state geographical 

January 1980

 

June 1982

 

June 1983

 

June 1984

 

Figure 10. Geographical distribution of RCPM and CBBS hosts (1980-1984) 
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diffusion of known RCPM and CBBS systems.  The April 1985 list has 75 different 

systems in the state of California, many for users of specific systems (e.g.  Epson, NEC-

APC, Kaypro, Osbourne) and one entry for Sutter Hospital in Sacramento.  Packet radio 

first appears in June 1982 (from Hamilton, Ontario) and the 1985 list includes two listings 

only accessible via packet radio (location unknown). 

There is early evidence of new CBBS-inspired software diffusing across the 

country: the January 1980 issue (#5) makes reference to Keith Petersen’s MINICBBS – 

a stripped-down version of CBBS dedicated to file transfers – and no mention of RBBS, 

a relatively easy to install (though resource intensive) alternative.  RBBS accounted for 

18 of the 53 hosts reported in June 1982 (#26), and 95 of 261 systems reported in June 

1985 (CBBS accounted for only 11).  The listings show that many systems operators ran 

RCPM alone or alongside either CBBS or RBBS. 

The discussions in the fa.info-cpm ARPANET group reveal widespread 

awareness of the CBBS and the Christensen protocols as early as 1981.  In May 1981, 

Keith Peterson notified fa.info-cpm that “RCPMLIST.15 is now current”.  In June of the 

same year, Richard Conn sent fa.info-cpm a message entitled “C/PM vs **NIX in the 

Office Environment”.  Conn related “an interesting discussion and controversy 

concerning the selection of an Operating System (OS) for a micro-computer-based office 

automation system has recently taken place between and within members of DARCOM 

(Dept of the Army Readiness Command) and others on the ARPA Network.  Central to 

the controversy are two basic groups – those for the CP/M OS and those for 

UNIX/UNIX-like OS’s” (Conn, 1981).  In weighing the merits of both OS environments, 

he made specific reference to CBBS software and revealed that his message was 

written on a CP/M before being transmitted to APRPAnet.  Other messages in the same 

group discuss the installation of C/PM on Atari and Apple machines, and using 

Christensen protocols on TRS-80 and IBM machines. 

Bill Blue, author of the Apple Bulletin Board System (ABBS), compiled a general 

purpose list of North American bulletin board access systems.  The December 1982 

issue of Public Access Message (and file transfer) Systems listed 524 hosts, including 

65 running ABBS, 97 C/PM systems, and 362 running other BBS software (Blue 1982).  
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By September 1984, Blue’s P.A.M.S. list had grown to 988 systems, including 51 for IBM 

PCs and 30 FIDONET nodes, neither of which appeared two years earlier (Blue 1984). 

The Remote CP/M Software Exchange Systems, Public Access Message 

Systems, and ARPANET messages imply a widespread awareness, and exchange of 

information about BBSing.  While the lists consist of individual contact numbers, their 

compilation required a de facto network of communication across great distances.  The 

listing of access numbers in the United States, Canada, Australia and United Kingdom 

testify to the international scope of that network.  From the earliest documents, it is clear 

that hobbyists called long distance to distribute files between BBSes, acting as human 

routers in an ad hoc computer network, but there is also evidence that BBS-related 

communication piggybacked on other networks.  Bill Blue’s 1982 PAMS list states that 

updates could be found on “CompuServe MAUG XA4, The Source PUBLIC 112, and 

most participating independent P M S systems” (Blue 1982).  The June 1982 RCMP list 

references CP-MIG on MicroNet, which was available to Compuserv users by June 

1983. 

It would be an error to conclude that the networks leveraged by bulletin board 

hobbyists were exclusively electronic.  Knowledge about microcomputers and bulletin 

board systems spread through the amateur radio hobbyist community, both via radio 

conversations and print media.  This over-lap of interest partly explains the frequency 

with which BBSes were framed in terms of CB radio.  In a 1982 article in the Globe and 

Mail, Stephen Strauss wrote that “[i]n the last three years this computer-to-phone link 

has become part of a bubbling social development that in many ways has replaced CB 

radio as the new communications craze of the 80s.  Already an estimated more than 

20,000 people across North America are plugged into it… unlike CB, your messages 

last” (Strauss 1982). 

BBS information also propagated via the microcomputer industry’s dedicated 

print publications, including Byte Magazine, InfoWorld and Computer Shopper.  

Computer Shopper (est.  1978), a free weekly catalogue carrying advertisements from 

regional computer retailers, published a classified section for BBS operators.  In April 

and May 1984, InfoWorld, primarily a computer industry trade magazine, reviewed three 

separate print computer telephone directories: The BBS Directory (700 entries), The 
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National Computer Bulletin Board Directory (with 1200 entries) and The Computer 

Phone Book (400 listings) which offered monthly updates with a subscription (Rae 1984; 

InfoWorld 1984). 

4.2.2. Formalization of Network: FidoNet 

The watershed moment for BBS networks came in May 1984 when the first two 

nodes of Fidonet exchanged messages.  By all accounts, FidoNet began by accident 

when Tom Jennings wrote software to automatically exchange messages between his 

BBS in San Francisco, and one run by John Madill in Baltimore.  "They designed a 

system where, as a nightly event, [each BBS] would shut down and run utilities that 

automatically transferred the changed files between author’s BBSs" (Harry Newton in 

Dodd 1992).  Jennings wrote that the purpose of the project was “to see if it could be 

done, merely for the fun of it, like ham radio” (Jennings, 1985), but the value of the 

system quickly revealed itself.  Since the system could be configured to run at night, long 

distance calling rates were much lower, and the messages could be compressed into 

packets, which transmitted more quickly.  Jennings shared the software with other BBS 

operators and the network began to grow rapidly. 

At first, the system was simple: a BBS operator told Fido #1 that a new node was 

ready and Jennings would add it to the calling list.  As long as everyone knew each 

other, the system worked smoothly but by August 1984, the number of FidoNet nodes 

was approaching 30 and the weaknesses of an ad hoc network were becoming 

apparent.  Wrong numbers, busy signals and modem errors caused confusion and 
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embarrassment15.  Redundancy became costly while also offering new opportunities for 

network efficiency: “There were by now six nodes in St.  Louis, and Fido #1 was making 

separate phone calls for each, when obviously one could be made” (Jennings, 1985). 

Managing the nodelist was turned over to a group of FidoNet system operators 

(sysops) in Saint Louis, Missouri.  A national meeting of FidoNet sysops was held in Ken 

and Sally Kaplan’s living room and a new, hierarchical network was designed around 

geography, area codes and toll calling rates (Jennings, 1985).  The Saint Louis team, 

consisting of Ken Kaplan, Ben Baker, Tony Clark, Jon Wichman and Mike Mellinger, 

took over design and testing of routing, forwarding and setting up local networks.  While 

FidoNet grew from about 50 nodes, in September 1984, to over 160, in February 1985, 

the error rate fell “down to practically zero” (Jennings, 1985). 

The nodelists, first generated  manually and later by automated software, provide 

a reliable monthly record of the growth of the minimum boundaries of FidoNet.  Figure 

11 charts the growth of FidoNet from 1984 to 1993, as reported by Randy Bush in the 

August 1993 issue of the Communications of the Association for Computing Machinery 

(Bush 1993).  By 1993, FidoNet consisted of about 20,000 BBSes but both the true 

reach of the network, the total number of BBS and size of all BBS networks was 

substantially larger. 

Membership in FidoNet required a history of operation, an adherence to common 

codes of conduct (including non-commercial use), generally encouraged the use of real 

 

 

15 “To impress on you the seriousness of wrong numbers in the node list, imagine you are a poor 
old lady, who every single night is getting phone calls EVERY TWO MINUTES AT 4:00AM , 
no one says anything, then hangs up. This actually happened; I would sit up and watch when 
there was mail that didn't go out for a week or two, and I'd pick up the phone after dialing, and 
was left in the embarrasing position of having to explain bulletin boards to an extremely tired, 
extremely annoyed person” (Jennings, 1985). 
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names and eventually required 24-hour access.  Many BBSes were unable or unwilling 

to meet the membership requirements.  FidoNet messages and forums were frequently 

carried by BBSes not on the official nodelist, as operators of FidoNet nodes sometimes 

pooled messages for friends who did not qualify.  Furthermore, the idea of networked 

BBSes, and wide availability of the FidoNet technology, encouraged BBS operators to 

build their own message networks, broadly called “Other Nets”, unaffiliated with the main 

FidoNet. 

 

NirvanaNet, for example, started in 1990 by Jeff Hunter’s “The Temple of the 

Screaming Electron” (est.  1989) and two other San Francisco-area BBSes, adopted a 

radical interpretation of free speech: member BBSes were prohibited from censoring 

messages and were required to allow anyone to connect to their systems anonymously.  

While the size of the network is unknown, there is evidence in USENET archives that the 

network had nodes nationwide, and was widely known to both Internet users and law 

enforcement. 

Other Nets mentioned in USENET messages include the general purpose 

MicroNet, ACnet, Intelec, RIME, RoseNet and Yo!Net networks.  Some networks 

 

Figure 11.  Growth of FidoNet by number of nodes (1984-1993) 
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targeted specific demographics, like TeenNet (for teenagers) and PrideNet (for 

homosexuals).  Many networks targeted users of specific hardware, like Amiga or Apple 

users, or hobbyist activities, like the games-oriented VirtualNet.  There were 

geographically-targeted BBS networks, like MSNet (for Mississippi), and information-

provision networks, like AEGIS, the AIDS Education General Information System.  Many 

companies (especially BBS software vendors) established their own networks: Mustang 

Software had WildNet and MSI-SupportNet; Telegard Software had NetWork and 

TGNet; and, as of 2012, SynchroNet Software still operates DoveNet.  The variety of 

Other Nets are perhaps best illustrated by the contrast between the Christian-themed 

networks, like FamilyNet and Orthodox Christian Network (OCNet), on one hand and the 

adult networks, like ThrobNet, DreamNet and LightNet, on the other. 

No retrospective list of Other Nets can hope to be complete, not least because of 

the clandestine nature of many BBSes.  Through the 1980s and 1990s, bulletin board 

systems were the medium of choice for pirates, hackers, crackers and phreakers16 

(Meyer 1989, Sterling 1993, Cuisinart n.d.).  In 1993, the a group of MIT hackers calling 

themselves the Cult of the Dead Cow (CuD) attempted a history of the notorious “Legion 

of Doom” hackers.  Former members uncovered correspondence from underground 

BBSes including OSUNY, Twilight Zone, Forgotten Realm, Black Ice Private, Phoenix 

Project, Face to Face, Alliance, and Plover-NET (CuD Moderators 1993). 

The informal networks which predated FidoNet persisted in the FidoNet era, and 

human beings continued to act as routers for messages and files.  This is especially true 
 

 

16 In the subculture terminology of the day, pirates were people who distributed copy protected 
software (“warez”), crackers those who broke copy protection so anyone could use the 
software, hackers penetrated secure systems and phreakers specialized in penetrating 
telephone networks.  These terms are at odds with distinctions, common in Internet 
historiographies, of hackers as elite computer programmers and crackers as their criminal 
brethren. 
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among the “computer underground” and particularly among software pirates, for whom 

being the first in their area to distribute a newly cracked piece of software translated 

directly into social status.  Some files, like the Phrack e-magazine, were distributed 

almost universally despite the absence of a formal distribution network. 

4.2.3. The Currency of Content 

An extended history of every BBS-era subculture and practice is outside the 

scope of this study, but a cursory mention of some of the most influential practices is in 

order.  File transfer practices, descendent from Dave Jaffe’s RCMP paradigm, 

developed into niche interests and subcultures.  In addition to the distribution of 

freeware, shareware and pirated software, BBS culture developed three native art forms: 

text files, ANSI packs and Demos. 

Networks like FidoNet generally carried conversational messages, a loose 

analogue of letters and precursor to today’s blog comments.  The so-called “text files” 

were more akin to zines: longer text files, generally written at leisure and often with more 

than one contributor, did not fit within a conversational model and were usually 

exchanged in file transfer sections of BBSes, separate from message forums.  The most 

famous examples of this file type are Phrack and 2600.  Some bulletin boards 

specialized in text files; one famous example, Temple of the Screaming Electron, 

specialized in text files because the limited hard drive space prohibited file types which 

consumed more resources. 

ANSI packs were also frequently found in file transfer sections.  Using the full 

color and character set made available by extended ANSI, electronic artists produced 

tens of thousands of images – often influenced by cartoons, graffiti and heavy metal – 

which came to define the visual aesthetic of the BBS.  Some ANSI art groups, like ACiD 

and iCE, were distributed worldwide.  ASCII art, illustrations composed from the ASCII 

character set, is similar to ANSI art, but were created by ARPANET users and TTY 

teletype operators long before the BBS  

MIDI packs, digital music scores used by musicians, were distributed widely on 

BBSes but Demos were a unique blend of audiovisual digital art.  Essentially digital 

music videos, including full color moving graphics (often in 3D CGI) and a sound track, 
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Demos had large file sizes which made their distribution slow and expensive.  While 

sometimes packaged as stand-alone executable programs, Demos were often 

transferred on diskette but were sometimes distributed among software pirates, for 

whom large files and long transfer times were a matter of course.  In the later stages of 

the BBS underground, software pirates collaborated with Demo authors to distribute 

custom introductions to cracked commercial software (Shore & Eyal 2004). 
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5. Falling Through The Net 

Qualitative studies support the arguments advanced in this thesis but the 

extensive quantitative studies were not conducted until long after hobbyists established 

the social practices of digital communication.  This section discusses qualitative studies 

before reporting the findings of nationwide polls.  It is particularly noteworthy that the 

latter do not interrogate the frames and practices revealed by former. 

“Early adopters of microcomputer played video games extensively.  
But more instrumental uses of home computers are rising in 
importance” (Dutton, Rogers & Jun 1987, p.244). 

Through discourse analysis of editorials and advertisements, Jean Kelly argues 

that hegemonic discourses were enlisted to frame microcomputers as household 

appliances (Kelly 2009).  Kelly found that 71.2% of advertisements and 30.1% of 

editorials framed microcomputers as tools that make “business functions and/or 

household chores more cost-efficient, controlled, productive, fast and easy” (Kelly 2009, 

p.37).  The literacy frame, which positions computer mastery as a fundamental skill 

necessary for academic and career success (or computers as inherently educational), 

was used in 8.5% of advertisements and 12% of editorials (Kelly 2009).  User surveys 

suggest that consumers and educational institutions collapsed the frames when 

justifying the purchase of computers in terms of the children’s future (Marvin & Winther 

1983; Murdock, Hartmann & Gray 1992; Anderson 2005): the spread of computers in 

business itself implied that computer skills would be valuable, so that the tool frame 

became a literacy frame by proxy.  By 1995, 20 million American households had 

purchased computers and 96.5% of those had purchased educational software (Kelly 

2009). 

Early memory storage systems were expensive and unreliable, and software 

code was compact enough that computer magazines could print working games in the 

back of each issue.  Gamers would then type the magazine’s code into their machine 
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each time they wanted to play, a distribution model which became impractical as 

software became more complicated.  CompuServ evolved from selling dial-in mainframe 

time to businesses to selling subscriptions to an online games library.  Subscriber would 

connect to servers to download games over a modem instead of running them off to 

expensive storage media.  This commercial distribution model lost market share in the 

1980s and 1990s, as the price of storage media dropped and gamers adopted cartridge-

based gaming consoles, so the company evolved into an information service provider.  

CompuServ’s connect-and-play model persisted elsewhere in the form of Multi-User 

Dungeons (MUDs), and later Massively Multi-Player Online Games (MMPORGs), which 

required that customers connect to servers to interact with other players. 

Computer games on accessible storage mediums allowed users to manipulate 

the code, experiment, learn and create (Murdock et al 1995).  Games could be shared 

illegally by trading tapes or modem transfer and many teenagers had “great fun trying to 

crack protections systems” which restricted such practice (Murdock et al 1995, p. 155). 

“Without systematic procedures incorporating children into a survey 
sample, children are likely to be underrepresented in survey research 
studies of computer diffusion” (Dutton, Rogers & Jun 1987,p.231). 

A number of researchers followed the computers into the home, where they 

discovered that both industry and adults lost the struggle over the meaning of the 

computer: children – especially boys – refashioned computers into games and the focus 

of a games-oriented subculture (Haddon 1992).  Wheelock found that computer 

knowledge usually diffused upwards in the family, from the children to the adults.  While 

children learned through peer social networks of friends and siblings, both wives and 

fathers were dependent on their children, and everyone participated in computer gaming 

to varying degrees (Wheelock 1995, p.108).  Leslie Haddon’s early 1980s interviews 

with families and children record three phenomena which are also recollected by 

interviewees in BBS: The Documentary (Scott 2008): (a) a games-centred school-yard 

social system among boys; (b) joking rivalry over competing brands; (c) illegal trading of 

games and game tips, and software generally.  “Although games were played 

individually, the activity remained grounded within the social life of the peer group” 

(Haddon 1992).  While the role of computers as a social locus was strongest among 

boys, there were parallels among fathers using older hobbyist electronics: “Mr Potts, a 
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lorry driver, finds that his hobbyist activities in CB radio and PCs ‘make life worth while’” 

(Wheelock 1995, p.109). 

In a 1985 article, James Chesebro explores computer bulletin board systems as 

a kind of computer-mediated interpersonal communication, putting his focus on the 

home user.  He adopts the definition of BBSs as “telephone-linked networks formed by 

users of personal computers that constitute free public-access message systems 

(Capron and William 1982 in Chesebro 1985, p.203-204).  Recognizing Kerr and Hiltz’s 

1982 reports on twelve BBS case studies, Chesebro notes “all of the computer bulletin 

board systems examined focus only upon the communication styles of managers, 

administrators, and professionals participating in educational, research, and corporate 

systems” (Chesebro 1985, p.206).  He notes similar deficiencies in the 1983 issue of the 

Journal of Communication, dedicated to telecommunications, in which “findings reported 

deal solely with the effects of computer-mediated communication in business, consumer, 

and educational contexts” (ibid). 

These findings are surprising, considering home purchases constituted 40% of 

the American microcomputer market by 1982 (Dutton, Rogers & Jun 1987, p. 226).  A 

survey by Louis Harris & Associates conducted in 1983 found that 14% of home 

computers were being used to transmit and receive information over a telephone line 

(Dutton, et al, p.237).  In 1985 it was estimated that 10-15% of home computer users 

owned modems and virtually all used them to connect to bulletin board services 

(Chesebro 1985, p. 205).  Gallup estimated that user base at 945,000 to 1.6 million 

users (ibid).  A 1987 study on the “Diffusion and Social Impacts of Personal Computers” 

(Dutton, et al 1977) cites bulletin board systems as an example of the interactivity, 

demassification and asynchronicity which “set computers off from either print media or 

the one-way electronic media of radio, television, and film” (ibid, p.234) and appealed to 

home users.  While recognizing that “(t)he early uses of home computers were (1) 

playing with computing (in the hobbyist sense), (2) playing video games, and (3) word 

processing” (ibid, p.225), the emphasis these researchers put on demographic and 

economic statistics hid the social networks formed by both hobbyists and gamers. 

“Most past studies focus on home computing rather than on the use of 
the new communication technologies per se in the home setting” 
(Dutton, Rogers & Jun 1987, p.245). 
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Technology use surveys conducted by the US government and media firms 

reveal that the instrumentalist frame for home computing persisted among institutional 

researchers well into the 1990s.  Despite abundant evidence that computers were 

overwhelmingly used for recreational purposes – including both gaming and gregarious 

communication – surveys focused on their use for work-related activities, education, 

civic engagement, and consumer purchases. 

In the 1990s, the National Telecommunications & Information Administration 

published a series of reports, entitled Falling Through the Net, which surveyed 

Americans’ access to telecommunications: “In 1989, only 3.3% of the nation’s 

households possessed modems; by 1997, the figure had rocketed to 26.3%” 

(McConnaughey, et al 1999).  The 1997 report found that among those households 

possessing a modem, usage rates in 1995 for any service rarely topped 20%, indicating 

that about 80% of modems were inactive.  However, the metrics themselves reveal the 

public policy agenda: depending on the year, the report includes statistics on the use of 

on-line services to send e-mail, do job-related tasks, search for information or jobs 

(1999), search classified ads and access government reports (1995), or take courses 

(1995, 1999), all broken down by race, education, age and income.  Clearly, owning the 

technology does not translate into actually using the technology. 

Pew Research Center for the People & the Press maintains a database of 

surveys, conducted by a number of media companies, which includes polling questions 

concerning the use of personal computers by the American public.  The earliest such 

survey, conducted by Gallup/Times Mirror in February 1990, found that 36% of 

Americans regularly or sometimes used a personal computer and 58% never use such a 

device (Gallup, Times Mirror, U.S.A., 1990a).  A second survey, in March 1990, received 

a similar response: 38% regularly or sometimes used a personal computer versus 57% 

which never did so (Gallup, Times Mirror, U.S.A., 1990b).  The first polling questions 

which delve into computer use were conducted in 1994. 

In January 1994, 31% of respondents reported owning a personal computer and 

46% of home personal computers had a modem.  53% of respondents with a modem 

often or sometimes dialed up to a computer bulleting board and 48% connected to a 

commercial information services.  81% of home computer users reported the personal 
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use,  65% work-related activities and 46% activities related to school work.  65% of 

home computer users reported that they would miss their computer "alot" and 55% of 

modem owners felt the same about their modem.  41% of online users reported that 

someone else in their household also went online.  This survey asked nine questions 

about how family members under 18 years old use computers.  It found that children 

were the expert computer users in 49% of household, and that 70% of children with 

access to a computer played computer games sometimes or often.  No questions were 

asked about whether children used online services (Princeton Survey Research 

Associates, Times Mirror, U.S.A., 1994). 

In May 1995, 36% of respondents who reported owning a personal computer and 

56% of home personal computers had a modem.  55% of computers with modems were 

used to connect to bulletin boards, information services and computers at other 

locations.  38% of respondents had been online the previous day, 50% of those from 

home and 39% from work.  19% of online users used computer services exclusively for 

pleasure.  Of online users who also did work online, 29% reported their use was mostly 

for pleasure, and 39% for work and pleasure equally.  Of computer owners, 15% had 

purchased a computer within the last twelve months, 85% had owned a computer for 

over one year and 65% longer than two years.  42% of all respondents had never heard 

of the Internet and only 23% accurately described it as a computer network (Princeton 

Survey Research Associates, Times Mirror, U.S.A., 1995). 

More recent studies of Internet use reinforce the suspicion that the primary uses 

of modems were not included in the surveys conducted by the NTIA, Gallup or Survey 

Research Associates.  A 2008 study conducted by Pew Research Center found that 

64% of internet users play video games (Lenhart 2008) and 47% of internet users 

frequent social networking sites like Facebook, MySpace and Orkut (Fox, Zickuhr & 

Smith 2009).  While further research into statistical records is required, the 

contradictions between these findings suggest that policy agendas may have caused 

earlier surveys to ignore what we now know as the primary domestic uses of digital 

communication: socializing and play. 
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6. CONCLUSION 

The model advanced by this thesis is one of co-existing, yet distinct cultures of 

adoption and innovation.  Each individual will interpret a novel innovation through 

familiar conceptual frames developed with some previously adopted technology.  

Because technologies are social artifacts, individuals within a cultural milieu will have 

shared experiences and frames of reference.  These shared metaphors provide the 

homophily required to socialize new innovations and develop shared social and technical 

practices.  Neither frames nor practices, however, necessarily accompany the diffusion 

of a technical artifact itself.  It is therefore quite likely that designers, engineers, 

marketers, academics, government officials, teachers, parents and children will interpret 

an innovation in incompatible ways.  While direct conflict between interpretations may 

sometimes arise, it is possible for conflicting interpretations to coexist indefinitely.  To the 

extent that a technical artifact is “generative” enough to be used in different ways, the 

closure of debate can only truly occur when the same consensus is shared across all 

social milieus.  If the process of replacement discontinuance proceeds faster than social 

consensus, competing metaphors may be used to interpret successive generations of 

technology in incompatible ways. 

By applying quantitative methods to large corpuses of published materials, I have 

described a relative boom in published works – both popular and scholarly – preceding 

the Internet take-off of the mid-1990s.  The publishing phenomenon represents the 

adoption, by researchers and writers, of teletext and videotex as subjects of study and 

discussion, and often as representative of the dawning Information Age.  While these 

technologies ultimately failed to dominate the future of information services, they both 

expressed and shaped the interpretive frames of innovative milieus into which they were 

born.  Even if, in retrospect, the rhetorical investment in these technologies was 

disproportionate to their material impact, this too foreshadowed the Internet boom which 

followed. 
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A closer reading of scholarship on technological innovation and diffusion shows a 

persistent preference for centralized control and concentrated influence.  Peer-reviewed 

articles, conference papers, news reports, case studies and user surveys all show 

evidence of researcher-bias towards a technocratic social structure and uses of 

technology which conform to capitalist social relations.  When institutions invested in 

developing information services, they doggedly attempted to recreate their existing 

business model in cyberspace, despite the repeated examples of consumers 

demonstrating preferences for incompatible (or unrelated) gregarious uses.  

Technologies described as potentially revolutionary were engineered in uninspired (if not 

downright reactionary) ways: newspaper companies produced digital newspapers, TV 

companies produced premium television services, and government agencies 

disseminated government publications in digital form.  The agency of end users was 

rarely considered, and early-adopting hobbyists were not infrequently dismissed as 

atypical, weird, and unrepresentative of the (less sophisticated) general public.  

There is, however, a significant role for user innovation and decentralized 

diffusion in the social construction of digital communication.  Recreational users were 

consistently the early adopters of computing technologies, which they interpreted 

through recreational frames.  Both British school boys and American engineers used the 

microcomputers of the 1980s as MacGuffins for social activity.  The evidence suggests 

that other digital innovations were used as social catalysts and that, despite the hopes of 

researchers, this may have been the primary use of these new technologies.  Certainly, 

the social and conceptual contribution of user innovation and hobbyist-driven diffusion 

was much greater than is conveyed by the scholarly literature. 

While institutional researchers ignored hobbyist activities, and hobbyists were 

largely oblivious to institutional projects, multiple concurrent cultures of practice and 

innovation argue against binary analysis.  Children, as domestic propagators of 

computer skills, had a much greater influence than the mass media on how parents 

adopted microcomputers.  It would be an error, however, to conclude that parents, when 

confronted with school-yard digital cultures, abdicated their preferences for educational 

interpretations.  We should expect concurrent cultures of practice to exist within the 

home, as well as between the home and industry and between different industries.  
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Collectively, the observations contained herein demand a reconsideration of the 

adoption of the Internet in the 1990s through the lens of social practices established by 

recreational users of computer-mediated communication in the 1980s.  This thesis 

argues that incompatible conceptual paradigms of digital communication developed in 

distinct ecosystems during the 1970s and 1980s, and co-existed in parallel trajectories 

until the mid-1990s.  It further argues that rapid adoption of Internet technology, 

beginning around 1995, was not a spontaneous event, nor a simple paradigm shift, but 

the partial closure of a long-standing disagreement about the nature of digital 

communication.  Within the space of a few short years, videotex, teletext and BBS 

paradigms all collapsed into a new technical paradigm, while leaving many of the pre-

existing frame conflicts unresolved.  It is not out of the latest technological 

developments, but rather out of these long-standing frame conflicts – these 

disagreements over the meaning of technologies – that contemporary digital policy 

conflicts arise.  

The weaknesses of the widely accepted, contemporary history of the Internet are 

not unique to this technology or this era.  They are, instead, indicative of the practice of 

writing history as a genealogy of the present.  If we are to seriously confront the 

teleological charms of Whig History, we will have to look past the rhetorical closures of 

artifacts and into the deliberative social process of paradigm shifts.  We will have to 

acknowledge the contributions of silent actors and “failed” technologies.  We will have to 

resist the seductive myth of the omnipotent Internet, in which all human knowledge is 

online, always growing and never fading. 

The twin challenges of “grey literature” and digital preservation loom large over 

this thesis, as they will over any research subject which departs the well-worn path.  On 

one hand, semi-public, institutional documents are rarely deemed worthy of digitization 

or archival restoration.  On the other, the challenges of digital preservation – cementing 

in time an ephemeral message stored on a volatile medium – threaten to obliterate all 

evidence of any history but the ones we repeat.  We might begin by re-opening the 

histories of radio, press, telephone and television, and integrating amateur radio 

enthusiasts into computing history.  If we hope for democratic technologies, it is 

imperative that we record, preserve, present and repeat evidence and histories of the 

democratic technologies, both past and present. 
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Appendix A  
 
Statistics Regarding Teletext and Videotex 

Table 2. Teletext Systems in Operation by 1984 

Country Generic System System Operator Extent of Service 

Australia Ceefax Private TV network 40,000 

Austria Ceefax ORF (Australian TV Authority) 125,000 

Belgium Antipode BRT (French speaking) 50 

 

Ceefax BRT (Flemish speaking) 8,000 

Canada Telidon TV Ontario 55  

Finland Ceefax Finnish Radio 20,000 

France Antipode Telediffusion de France 1,500 

Holland Ceefax NOS (Dutch television) 170,000 

Sweden Ceefax Sveriges Radio 80,000 

United Kingdom Ceefax BBC 350,000 

 

Oracle IBA 

 United States Unknown KSL Unknown 

 

Unknown NCI Captioning Unknown 

 

Unknown WFLD Unknown 

 

Unknown KNXT/KCET/KNBC Unknown 

 

Unknown WETA Unknown 

 

Unknown KPIX Unknown 

 

Unknown Cabletext Unknown 

 

Unknown Time Inc. Unknown 

West Germany Ceefax 
ARD/ZDP (Association of German 
Radio Broadcasters) 14,000 

Note. From Teletext and videotex in the United States by John Tydeman.  Most countries’ systems were 
reported to be in operation by 1982 (p.16) but the American systems listed here were reported 
undated and unspecified extent (p.53). 
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Table 3. Videotex Systems in Operation by 1984 

Country Generic System System Operator Extent of Service 

Canada Telidon Bell Canada and provincial companies 2000 

  

Infomart 300 

  

Department of Supply and Services 200 

Denmark Prestel PTT 200 

Finland Prestel Company consortium 200 

France Teletel/Minitel PTT (1) Videotex 3000 

 

Teletel/Minitel PPT (2) Electronic directory 2000 

Holland Prestel PPT 4000 

Japan Captain PPT 1000 

Spain Prestel PPT 200 

Sweden Prestel PPT 100 

Switzerland Prestel PPT 150 

United Kingdom Prestel British Telcom 15000 

United States Unknown QUBE Unknown 

 

Unknown The Source Unknown 

 

Unknown CompuServ Unknown 

 

Unknown Comp-U-Star Unknown 

 

Unknown Bison Unknown 

 

Unknown OCLC Unknown 

 

Unknown Green Thumb Unknown 

 

Unknown Dow Jones Unknown 

 

Unknown EIS Unknown 

 

Unknown Viewtron Unknown 

 

Unknown INDAX Unknown 

 

Unknown Times Mirror Unknown 

 

Unknown CBS/AT&T Unknown 

 

Unknown Continental Telephone Unknown 

 

Unknown Express Info. Unknown 

Venezuela Telidon OCEI 30 

West Germany Prestel PPT 6000 

Note. From Teletext and videotex in the United States (Tydeman 1982, p.16 and p.53). 
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Table 4. Trade-offs Between Average Waiting Time and Teletext Service 
Characteristics 

N umb er of 
pag es in 
d atab ase 

A verag e 
b ytes/pag e 

T ransmission 
speed  

(M b its/sec) 

N umb er of 
V B I lines 

used  
T otal cycle 

time (second s) 
A verag e w ait time 

per frame (second s) 

100 500 4.6 2 22.8 11.4 

200 500 4.6 2 45.6 22.8 

100 1000 4.6 2 45.6 22.8 

200 1000 4.6 2 91.2 45.6 

100 500 5.7 2 18.4 9.2 

200 500 5.7 2 36.8 18.4 

100 1000 5.7 2 36.8 18.4 

200 1000 5.7 2 72.6 36.8 

100 500 4.6 4 11.4 5.7 

200 500 4.6 4 22.8 11.4 

100 1000 4.6 4 22.8 11.4 

200 1000 4.6 4 45.6 22.8 

100 500 5.7 4 9.2 4.6 

200 500 5.7 4 18.4 9.4 

100 1000 5.7 4 18.4 9.4 

200 1000 5.7 4 36.8 18.4 

Note. From Teletext and videotex in the United States (Tydeman 1982, p. 97). 

Table 5. Most Popular Services on The Source, January 1980 

Rank Videotex Service 

1. Electronic mail 

2. Bulletin board (classified advertising 

3. Chatting (terminal-to-terminal communication 

4. User directory associated with items 1-3 

5. UPI (news and sports) 

6. New York Times Consumer Data Base 

7. Unistox (financial data) 

Note.  From Teletext and videotex in the United States (Tydeman 1982, p. 61-62). 
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Appendix B.  
 
Graduate studies in CMC technologies (WorldCat) 

Table 6. Technology by theses and dissertations indexed (WorldCat) 

Year Technology 

 

T
eletext 

V
id

eo
tex 
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itel 

T
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id
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et 

C
B
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T
eln

et 

F
aceb

o
o
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yS

p
ace 

T
w

itter 

Y
o

u
T

u
b

e  

             

1976 0 1 0 0 0 0 0 0 0 0 0 0 0 

1977 2 1 0 0 0 0 0 0 0 0 0 0 0 

1978 4 0 0 0 0 0 0 0 0 0 0 0 0 

1979 0 1 0 1 0 0 0 0 0 0 0 0 0 

1980 2 1 0 1 0 0 1 0 0 0 0 0 0 

1981 2 2 0 0 0 0 0 0 0 0 0 0 0 

1982 2 7 0 0 0 0 0 0 0 0 0 0 0 

1983 5 28 0 6 0 0 0 0 0 0 0 0 0 

1984 5 30 1 3 0 0 1 0 0 0 0 0 0 

1985 1 35 4 1 0 0 0 1 0 0 0 0 0 

1986 3 23 10 4 0 1 1 4 0 0 0 0 0 

1987 3 29 13 2 0 1 0 3 0 0 0 0 0 

1988 4 24 10 0 0 0 0 3 0 0 0 0 0 

1989 0 15 7 0 0 2 0 4 0 0 0 0 0 

1990 1 20 7 0 0 0 1 15 2 0 0 0 0 

1991 3 13 6 1 1 0 0 13 0 0 0 0 0 

1992 2 10 6 1 0 1 0 10 0 0 0 0 0 

1993 1 4 3 0 0 1 0 16 0 0 0 0 0 

1994 0 5 2 0 0 1 4 25 1 0 0 0 0 

1995 1 3 1 0 0 1 1 25 1 0 0 0 0 

1996 2 4 6 0 1 2 0 25 1 0 0 0 0 

1997 1 2 3 0 0 1 1 51 1 0 0 0 0 

1998 0 4 5 0 0 1 0 47 2 0 0 0 0 



 

87 

Year Technology 
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1999 1 3 3 0 0 0 0 67 2 0 0 0 0 

2000 0 0 1 0 0 0 1 60 1 0 0 0 0 

2001 0 2 3 0 0 0 0 80 1 0 0 0 0 

2002 0 2 3 0 0 0 1 68 1 0 0 0 0 

2003 0 0 0 0 0 0 1 81 2 0 0 0 0 

2004 3 0 1 0 0 0 0 122 1 0 0 0 0 

2005 0 0 0 0 0 1 2 98 1 0 0 0 0 

2006 0 0 0 0 0 0 1 73 1 4 3 0 0 

2007 0 0 0 0 0 0 0 56 0 16 19 0 12 

2008 0 0 0 0 0 0 0 31 0 57 37 1 30 

2009 0 0 0 0 0 0 0 27 1 64 18 17 36 

Note. Data compiled from queries of the Worldcat.org Thesis/Dissertation database in September 2010. 

Table 7. Technology cluster by theses and dissertations indexed (WorldCat) 

Year Technology Clus ter 

 D
efen

ses 

p
er year 

T
eletext 

V
id
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M
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M
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et 

 

        

1970 45188 0 1 0 0 0 0 20 

1971 49633 0 10 0 0 0 0 27 

1972 51125 0 4 0 0 0 0 17 

1973 50694 0 6 0 0 0 0 17 

1974 51782 0 7 0 0 0 0 23 

1975 60544 0 4 0 0 0 0 28 

1976 68515 0 9 0 0 2 0 21 

1977 71798 4 8 0 0 0 0 10 

1978 75929 12 1 0 0 0 0 9 

1979 81452 0 6 1 0 0 0 11 

1980 87622 6 2 1 0 0 0 8 
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Year Technology Clus ter 

 D
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1981 87771 4 10 0 0 2 0 11 

1982 87853 6 13 0 0 1 0 17 

1983 87904 19 35 6 0 2 0 13 

1984 90787 17 37 4 0 2 0 23 

1985 92813 8 39 5 0 4 0 15 

1986 95627 11 34 14 0 0 0 19 

1987 91911 18 39 15 0 0 0 13 

1988 94276 12 35 10 0 1 0 23 

1989 94889 2 24 0 0 1 0 25 

1990 96897 3 25 7 3 0 0 41 

1991 93065 8 17 7 1 2 0 28 

1992 98229 4 17 7 2 5 0 61 

1993 102889 3 9 3 0 5 0 81 

1994 102700 0 6 2 0 3 0 152 

1995 102145 4 8 1 1 6 0 311 

1996 103660 7 5 6 1 5 0 691 

1997 101610 3 3 3 0 4 0 1,378 

1998 99141 1 7 4 1 7 0 2,280 

1999 96688 4 3 3 5 5 0 2,676 

2000 95115 0 2 1 0 5 0 3,938 

2001 95813 0 2 3 6 10 0 4,187 

2002 98291 0 4 3 5 3 0 4,441 

2003 100697 0 6 0 5 3 1 4,841 

2004 100162 6 2 1 5 3 1 5,611 

2005 100604 1 0 0 5 6 1 5,698 

2006 98043 0 1 0 5 10 16 6,520 

2007 94820 0 4 0 2 14 44 7,326 

2008 87962 0 5 0 2 3 107 7,123 

 Note. Data compiled from keyword counts for queries of Google Scholar and WorldCat.org 
Thesis/Dissertation database in September 2010. 
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Appendix C.  
 
Books published mentioning CMC technologies (Ngram) 

Table 8. Technology cluster keyword by percent of GoogleBooks (Ngram) 

Year Technology Clus ter 

 

Teletext Videotex 
National 
Projects  Mainfram e BBS Social Media Internet 

1970 0.0000% 0.0607% 0.0000% 0.0767% 0.3293% 0.0000% 0.9047% 

1971 0.0000% 0.0439% 0.0000% 0.0777% 0.3582% 0.0000% 1.0170% 

1972 0.0000% 0.1072% 0.0000% 0.1137% 0.4159% 0.0000% 1.1308% 

1973 0.0136% 0.0781% 0.0000% 0.0747% 0.3634% 0.0000% 0.9170% 

1974 0.0104% 0.0659% 0.0000% 0.1109% 0.3848% 0.0000% 1.0226% 

1975 0.0462% 0.1385% 0.0165% 0.1286% 0.5144% 0.0000% 1.1375% 

1976 0.1044% 0.1175% 0.0000% 0.1109% 0.4568% 0.0098% 1.4521% 

1977 0.1898% 0.1244% 0.0000% 0.1244% 0.3502% 0.0098% 1.6265% 

1978 0.3435% 0.2748% 0.0000% 0.1505% 0.4906% 0.0000% 1.4981% 

1979 0.5884% 0.8506% 0.0672% 0.1151% 0.4253% 0.0128% 2.6798% 

1980 0.8784% 1.3127% 0.1371% 0.2024% 0.5616% 0.0163% 1.6457% 

1981 1.2350% 2.0676% 0.3538% 0.2498% 0.5689% 0.0000% 2.0780% 

1982 2.0071% 2.9383% 0.5561% 0.4968% 0.5232% 0.0000% 2.4645% 

1983 2.1964% 3.3540% 0.7621% 0.6689% 0.5949% 0.0000% 2.5565% 

1984 2.1158% 3.5912% 0.5403% 1.0291% 0.7043% 0.0091% 2.9871% 

1985 2.2023% 4.1165% 0.7981% 1.2332% 0.8551% 0.0000% 3.2254% 

1986 1.9044% 3.3530% 0.5051% 1.1612% 0.7954% 0.0000% 3.5881% 

1987 1.9341% 3.7146% 0.3982% 0.9727% 0.7907% 0.0057% 3.9592% 

1988 1.7714% 3.4329% 0.5081% 1.2468% 0.9035% 0.0055% 4.5397% 

1989 1.3467% 2.6512% 0.2799% 0.8714% 0.8635% 0.0053% 4.8323% 

1990 1.2388% 2.3804% 0.3498% 1.1076% 0.9983% 0.0049% 6.0335% 

1991 1.1207% 2.1805% 0.3050% 1.3495% 0.9708% 0.0051% 7.3217% 

1992 1.0883% 1.8748% 0.1558% 1.4292% 1.1784% 0.0049% 10.7738% 

1993 1.0131% 1.6950% 0.2372% 2.0632% 1.4504% 0.0025% 12.2829% 

1994 0.8649% 1.4341% 0.1972% 2.6217% 1.4520% 0.0045% 15.5959% 
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Year Technology Clus ter 

 

Teletext Videotex 
National 
Projects  Mainfram e BBS Social Media Internet 

1995 1.0034% 1.5294% 0.1746% 4.2169% 2.0024% 0.0044% 27.2488% 

1996 0.7033% 1.2348% 0.1819% 5.3493% 1.8511% 0.0081% 48.3237% 

1997 1.0118% 1.4205% 0.1100% 6.8823% 1.7427% 0.0098% 80.2216% 

1998 0.8209% 0.9818% 0.0804% 6.5800% 1.5321% 0.0000% 105.3697% 

1999 0.8208% 1.1211% 0.1388% 7.3494% 1.5185% 0.0052% 129.3003% 

2000 0.7132% 1.0860% 0.0954% 7.1350% 1.4132% 0.0249% 151.0691% 

2001 0.8140% 0.9907% 0.0724% 7.7222% 1.4192% 0.0696% 166.9074% 

2002 0.6051% 0.9506% 0.0750% 7.7334% 1.3616% 0.1155% 175.6504% 

2003 0.6310% 0.8165% 0.0701% 6.8601% 1.2722% 0.2155% 184.5911% 

2004 0.5110% 0.7830% 0.0655% 5.2775% 1.1040% 0.4796% 187.5976% 

2005 0.5461% 0.7763% 0.0414% 4.5267% 1.2415% 0.8890% 188.5638% 

2006 0.3838% 0.7501% 0.0441% 3.8302% 1.1650% 1.9215% 177.1972% 

2007 0.3590% 0.5541% 0.0258% 3.5839% 1.1447% 4.6681% 175.4820% 

2008 0.1091% 0.2798% 0.0134% 1.8591% 0.8141% 4.6863% 137.9279% 

Note. Data compiled from keyword counts in the GoogleBooks Ngram database (googlebooks-eng-all-
20090715). 
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Table 9. Technology keyword by percent of GoogleBooks (Ngram) 

Year Clus ter and Technology 

 

National Project Mainfram e BBS Teletext 

 

Minitel Telidon AO L  Com pus erv  BBS FidoNet CEEFAX  

1970 0.0000% 0.0000% 0.0767% 0.0000% 0.3293% 0.0000% 0.0000% 

1971 0.0000% 0.0000% 0.0777% 0.0000% 0.3582% 0.0000% 0.0000% 

1972 0.0000% 0.0000% 0.0715% 0.0422% 0.4159% 0.0000% 0.0000% 

1973 0.0000% 0.0000% 0.0679% 0.0068% 0.3634% 0.0000% 0.0000% 

1974 0.0000% 0.0000% 0.1109% 0.0000% 0.3848% 0.0000% 0.0104% 

1975 0.0033% 0.0132% 0.1286% 0.0000% 0.5144% 0.0000% 0.0066% 

1976 0.0000% 0.0000% 0.1109% 0.0000% 0.4568% 0.0000% 0.0522% 

1977 0.0000% 0.0000% 0.1047% 0.0196% 0.3502% 0.0000% 0.0687% 

1978 0.0000% 0.0000% 0.1439% 0.0065% 0.4906% 0.0000% 0.1079% 

1979 0.0032% 0.0640% 0.1087% 0.0064% 0.4253% 0.0000% 0.1855% 

1980 0.0000% 0.1371% 0.1469% 0.0555% 0.5616% 0.0000% 0.1861% 

1981 0.0069% 0.3469% 0.1457% 0.1041% 0.5689% 0.0000% 0.3053% 

1982 0.0033% 0.5528% 0.1415% 0.3554% 0.5232% 0.0000% 0.3290% 

1983 0.0096% 0.7525% 0.1351% 0.5338% 0.5949% 0.0000% 0.2412% 

1984 0.0000% 0.5403% 0.2004% 0.8287% 0.7043% 0.0000% 0.2823% 

1985 0.0600% 0.7381% 0.2040% 1.0291% 0.8521% 0.0030% 0.2550% 

1986 0.0523% 0.4529% 0.1771% 0.9841% 0.7954% 0.0000% 0.1829% 

1987 0.1081% 0.2901% 0.1593% 0.8134% 0.7736% 0.0171% 0.1763% 

1988 0.1730% 0.3351% 0.1922% 1.0546% 0.8733% 0.0302% 0.1373% 

1989 0.1426% 0.1373% 0.1611% 0.7103% 0.8503% 0.0132% 0.1294% 

1990 0.1700% 0.1797% 0.1506% 0.9570% 0.9570% 0.0413% 0.1360% 

1991 0.1779% 0.1271% 0.2186% 1.1309% 0.9378% 0.0330% 0.0915% 

1992 0.0828% 0.0730% 0.1826% 1.2466% 1.0835% 0.0950% 0.0609% 

1993 0.1730% 0.0642% 0.2446% 1.8186% 1.2453% 0.2051% 0.0494% 

1994 0.1389% 0.0583% 0.3384% 2.2834% 1.2750% 0.1770% 0.0717% 

1995 0.1525% 0.0221% 0.6255% 3.5915% 1.7129% 0.2895% 0.0486% 

1996 0.1213% 0.0606% 1.0104% 4.3389% 1.6693% 0.1819% 0.0667% 

1997 0.0982% 0.0118% 1.6425% 5.2398% 1.5717% 0.1709% 0.0786% 

1998 0.0475% 0.0329% 2.0148% 4.5652% 1.4279% 0.1042% 0.0768% 
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Year National Project Mainfram e BBS Teletext 

 

Minitel Telidon AO L  Com pus erv  BBS FidoNet CEEFAX  

1999 0.0868% 0.0521% 2.5389% 4.8105% 1.4039% 0.1145% 0.0937% 

2000 0.0631% 0.0323% 3.0847% 4.0503% 1.3222% 0.0910% 0.0925% 

2001 0.0417% 0.0306% 4.3105% 3.4117% 1.3316% 0.0877% 0.1030% 

2002 0.0417% 0.0334% 4.9733% 2.7600% 1.2972% 0.0643% 0.0679% 

2003 0.0433% 0.0268% 4.7548% 2.1052% 1.2114% 0.0608% 0.0660% 

2004 0.0378% 0.0277% 3.7713% 1.5061% 1.0671% 0.0369% 0.0701% 

2005 0.0318% 0.0096% 3.2756% 1.2511% 1.1558% 0.0857% 0.0597% 

2006 0.0312% 0.0129% 2.8139% 1.0163% 1.1311% 0.0340% 0.0376% 

2007 0.0151% 0.0107% 2.7706% 0.8133% 1.1180% 0.0267% 0.0428% 

2008 0.0067% 0.0067% 1.4306% 0.4285% 0.7947% 0.0194% 0.0147% 

Note. Data compiled from keyword counts in the GoogleBooks Ngram database (googlebooks-eng-all-
20090715). 

 

Table 9b. Technology keyword by percent of GoogleBooks (Ngram) 

Year Clus ter and Technology 

 

Teletext Videotex 

 

Teletext Videotext PRESTEL  Teletext Videotex Viewdata 

1970 0.0000% 0.0000% 0.0607% 0.0000% 0.0000% 0.0000% 

1971 0.0000% 0.0000% 0.0439% 0.0000% 0.0000% 0.0000% 

1972 0.0000% 0.0000% 0.1040% 0.0000% 0.0000% 0.0032% 

1973 0.0136% 0.0000% 0.0781% 0.0000% 0.0000% 0.0000% 

1974 0.0000% 0.0000% 0.0659% 0.0000% 0.0000% 0.0000% 

1975 0.0396% 0.0000% 0.0758% 0.0033% 0.0297% 0.0297% 

1976 0.0457% 0.0065% 0.0816% 0.0000% 0.0033% 0.0326% 

1977 0.1113% 0.0098% 0.0720% 0.0000% 0.0098% 0.0425% 

1978 0.2355% 0.0000% 0.1014% 0.0033% 0.0098% 0.1603% 

1979 0.3773% 0.0256% 0.3646% 0.0192% 0.0863% 0.3805% 

1980 0.5747% 0.1176% 0.4996% 0.0424% 0.2286% 0.5420% 

1981 0.7285% 0.2012% 0.8048% 0.1006% 0.5030% 0.6591% 

1982 1.2306% 0.4475% 0.9739% 0.2205% 0.7798% 0.9641% 
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Year Teletext Videotext PRESTEL  Teletext Videotex Viewdata 

1983 1.3120% 0.6431% 0.9165% 0.2766% 1.2413% 0.9197% 

1984 1.1414% 0.6921% 0.9623% 0.3370% 1.4753% 0.8166% 

1985 1.2242% 0.7231% 0.9901% 0.4231% 1.8842% 0.8191% 

1986 1.0393% 0.6822% 0.6764% 0.3658% 1.6866% 0.6241% 

1987 1.1206% 0.6371% 0.7793% 0.4352% 1.7975% 0.7025% 

1988 1.0052% 0.6289% 0.6756% 0.4998% 1.6313% 0.6262% 

1989 0.7473% 0.4700% 0.5836% 0.3354% 1.2490% 0.4832% 

1990 0.6291% 0.4736% 0.5562% 0.3303% 1.1950% 0.2988% 

1991 0.5743% 0.4549% 0.5057% 0.2872% 1.1055% 0.2821% 

1992 0.6209% 0.4066% 0.4188% 0.2849% 0.9690% 0.2021% 

1993 0.4794% 0.4843% 0.4003% 0.2520% 0.8846% 0.1581% 

1994 0.3787% 0.4145% 0.4526% 0.1613% 0.7081% 0.1120% 

1995 0.4663% 0.4884% 0.4973% 0.1459% 0.7691% 0.1171% 

1996 0.3557% 0.2809% 0.4547% 0.1273% 0.5396% 0.1132% 

1997 0.6012% 0.3320% 0.5855% 0.1100% 0.5953% 0.1297% 

1998 0.4296% 0.3145% 0.5211% 0.0622% 0.3419% 0.0567% 

1999 0.4408% 0.2863% 0.5692% 0.0885% 0.3662% 0.0972% 

2000 0.4036% 0.2172% 0.5973% 0.0587% 0.3229% 0.1071% 

2001 0.4800% 0.2310% 0.5941% 0.0570% 0.2727% 0.0668% 

2002 0.3788% 0.1584% 0.5694% 0.0393% 0.2895% 0.0524% 

2003 0.4124% 0.1526% 0.5629% 0.0278% 0.1639% 0.0619% 

2004 0.2961% 0.1448% 0.5681% 0.0378% 0.1411% 0.0360% 

2005 0.3487% 0.1377% 0.5663% 0.0289% 0.1397% 0.0414% 

2006 0.2295% 0.1166% 0.5637% 0.0239% 0.1267% 0.0358% 

2007 0.2298% 0.0864% 0.4401% 0.0160% 0.0811% 0.0169% 

2008 0.0649% 0.0295% 0.2269% 0.0080% 0.0328% 0.0121% 

Note. Data compiled from keyword counts in the GoogleBooks Ngram database (googlebooks-eng-all-
20090715). 
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Appendix D  
 
Tables of Correlation 

Table 10. Correlations between trends in graduate work by cluster 

 Teletext Videotex 
National 
Projects  Mainfram e BBS 

Social 
Media Internet 

Teletext 1 0.64 0.59 -0.18 -0.49 -0.63 -0.44 

Videotex 0.64 1 0.75 -0.44 -0.45 0.47 -0.45 

National Projects 0.59 0.75 1 -0.31 -0.34 -1 -0.47 

Mainframe -0.18 -0.44 -0.31 1 0.07 -0.83 0.48 

BBS -0.49 -0.45 -0.34 0.07 1 0.02 0.58 

Social Media -0.63 0.47 -1 -0.83 0.02 1 0.85 

Internet -0.44 -0.45 -0.47 0.48 0.58 0.85 1 

 

Table 11. Correlations between trends in books published by cluster 

  Teletext Videotex 
National 
Projects  Mainfram e BBS 

Social 
Media Internet 

Teletext 1 0.98 0.95 -0.16 0.01 -0.44 -0.36 

Videotex 0.98 1 0.94 -0.12 0.1 -0.37 -0.3 

National Projects 0.95 0.94 1 -0.53 -0.42 -0.43 -0.63 

Mainframe -0.16 -0.12 -0.53 1 0.83 -0.01 0.82 

BBS 0.01 0.1 -0.42 0.83 1 -0.08 0.54 

Social Media -0.44 -0.37 -0.43 -0.01 -0.08 1 0.46 

Internet -0.36 -0.3 -0.63 0.82 0.54 0.46 1 
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Appendix E.  
 
Graphs of the Frequency of Internet Cluster Keywords  

 

Figure 12.  Percent of GoogleBooks mentioning Internet 

 

Figure 13.  Percent of GoogleBooks mentioning UUNet, USENET or ARPANET 
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Figure 14.  Percent of GoogleBooks mentioning WWW or HTTP 
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