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          1 Introduction
 
        
 
         
          Since its advent, computer technology was perceived as revolutionary.1 Its development was accompanied by a sense of excitement about the future, a promise of endless possibilities and radical changes that the widespread use of computers would bring. The computer came to be envisioned as a powerful tool for information processing by promising a solution to almost any problem. From its origins in research and computing centers, it soon found its way into workshops, factories, offices, leisure centers, classrooms, and private homes. But for the computer to become established in so many areas of the economy and society, the wider population first had to make sense of this new technology and its role in society.2
 
          In education, the establishment of the computer as, for example, a powerful calculator, a pluripotent information processor, or even a universal teaching and learning aid, focused much more on its ascribed utility value, the possibilities and expected effects of its use, rather than on the device itself as a piece of technical hardware.3 Thus, as educational policymakers in most industrialized countries were faced with the challenge of responding to the technological innovation of modern computers, a fundamental concern was the question of how and for what purposes a future society would use them. In this situation, normative visions of a desirable computerized future provided decisionmakers with general principles for deciding whether and how to introduce computers into education, and how to design computer curricula to prepare people for the envisioned future. In this sense, the development of a shared understanding of a desirable computerized future was a prerequisite for the acceptance of the computer and its place in education. It enabled a common vision of who the future users would be, what they would use the computer for, and how they would use it. These shared visions of a desirable future involving computer technology, thus, provided a basis for educational policymakers to consider what kinds of knowledge, skills and values needed to be imparted to people in the present in order to prepare them for the imagined future.4 At the same time, the political mission to bring computers into education can also be understood as an attempt of policymakers to actually help make the imagined future a reality – by setting the course of educational policy in the present to orient social and technological development towards the imagined social and technological order of the future.
 
          This book is about the process of introducing computer technology into the education system of the German Democratic Republic (GDR) from the 1960s, when the first university courses in computer science and information technology were established, until 1990, when the GDR was reunified with West Germany. More specifically, it focuses on the imaginary of a desirable computerized future that guided this process. During the Cold War era, politicians, and educators in both the East and the West imagined possible roles, uses, and effects of computing in their respective education systems, and in doing so, they envisioned future utopias to strive for and dystopian futures to avert. As a case study of the GDR, it pursues, in particular, the historical reconstruction of a specific imaginary of socialist computerization propagated by the authoritarian socialist regime of the GDR, which guided policymaking and curricular reforms aimed at introducing computer technology into education.
 
          The first modern computers were developed during the Second World War, motivated by the need to perform calculations at much higher speeds to solve practical problems. These early digital computers were massive, bulky machines made up of thousands of vacuum tubes and easily occupied the space of a whole room.5 The first of its kind was the ‘Z3’ designed by the German engineer Konrad Zuse, who presented a fully functional model of the computer to the public in 1941. During the Cold War, the arms race between the USA and the Soviet Union fueled the development of more powerful computer technology, which played an important role in the military’s development of sophisticated weapons and defence systems. The second generation of computers replaced vacuum tube technology with transistors, and the third eventually used integrated circuits, which proved to be faster and more reliable.6 While the large mainframes and minicomputers7 developed in the period from the 1950s to the mid-1970s were highly specialized computers, developed for the use in science, business, and government, the mid-1970s saw the birth of the idea of the general-purpose home computer.8 The year 1977 came to be known in the history of computer technology for the “1977 trinity,” as it saw the launch of the first three ready-made personal computer models. Three American companies had each launched their product all in the same year, targeted at a wider market than just electronics hobbyists: Commodore with the PET 2001, Apple with the Apple II, and Tandy with the TRS-80.9 These microcomputers were delivered fully built, and ready to be plugged in and switched on, rather than consisting of bare circuitry or having to be assembled from a do-it-yourself computer kit.10 This development significantly lowered the barriers of entry into computing for the wider population. In addition, the creation and spread of simplified programming languages such as BASIC (Beginner’s All-purpose Symbolic Instruction Code)11 and later the availability of graphical user interfaces,12 and off-the-self software13 helped to make the computer more accessible to non-expert, casual computer users.
 
          The “1977 trinity” had ushered in a new era of home computing in the 1980s, as the new microcomputers were now marketed to non-technical users as an affordable and more accessible consumer product. The development of the “micro” was based on the key invention of the microprocessor. The microprocessor has been at the heart of the development of ever smaller and more powerful consumer technology, from desktop computers to portable laptops, smartphones, and today’s computing devices that can be carried in one hand, worn as a wristband, or slipped into a pocket.14 Starting in the 1970s and 1980s, the innovation of the microprocessor affected industrialized countries all around the globe. In the GDR, the first microprocessor was manufactured in 1978, the “U808”. Only two years later, it was followed by the much more powerful “U880,” an 8-bit microprocessor and an unlicensed replica of the US-American Zilog’s Z80.15 The U880 was produced by the “VEB Mikroelektronik Karl Marx” in Erfurt and was the basis of most of the GDR’s domestically produced 8-bit computers.
 
          In the late 1970s, microelectronics and computer technology became a key element in the strategy of the GDR’s authoritarian regime to overcome the permanent economic crises of the 1980s and to stabilize its political system.16 In 1977, the leadership of the Socialist Unity Party (ger.: Sozialistische Einheitspartei der DDR, SED) decided to create a domestic microelectronics industry and devoted a staggering amount of money and human resources to the task of computerizing the socialist economy and society.17 The centerpiece was the “Robotron” combine in Dresden, which became the most important hardware and software producer in the GDR.18 Robotron was not only the heart of the GDR’s computer industry, but also became a leader in the field of electronic computer technology within the Eastern Bloc.19
 
          As a result of the SED’s ambitious microelectronics program, political leaders soon recognized the need to train not just a few experts, but also the general public for the future use of the new computer technology. To this end, the Politburo and the Council of Ministers of the GDR passed a resolution in 1985 on the consequences that were to be drawn from technological developments for the education system. Educational policymakers and educators were instructed to initiate the necessary curricular adjustments at all levels and in all areas of the GDR’s educational system.20
 
          This ambitious plan to computerize the GDR, together with the rapid pace of technological change, posed a major challenge to education policymakers and educators in the GDR. They were faced with the task of preparing new generations for an uncertain future: What skills would be needed in tomorrow’s world, shaped by a technology with a yet unknown trajectory? What skills and knowledge would be rendered obsolete by technological change? At a time when ground-breaking scientific and technological advances were turning the gaze of political leaders and the general public towards the future, the role of education systems became focused on preparing children not only for the present, but increasingly for an anticipated world to come. As Arthur J. Lewis put it in 1981: “To educate children for the status quo is to educate them for obsolescence. Education for a prefigurative culture needs to build bridges between the present and the future.”21
 
          Today, historians might look back at the mid-20th century and call it the start of the computer age or refer to the 1980s as the early days of home computing and the cradle of the digital society. However, for the politicians and educators back then, it was by no means clear where technological change would lead them. In his book Die Geschichte der Zukunft (eng.: The History of the Future), Joachim Radkau highlights the fallacy of retrospective coherence and the limitations of our understanding of history. He suggests that historical events and transformations appear conclusive, explainable, and even meaningful only in hindsight, when they are reconstructed with the knowledge and perspective of our present time. In this sense, the inclination to impose current understandings and biases onto the past leads to the creation of a narrative that aligns with present perspectives. Radkau makes a compelling argument about the inherently unpredictable nature of the future, as our attempts to forecast or shape the future are often based on flawed assumptions and a limited understanding of the intricacies at play. Rather than rooted in factual knowledge, our understanding of the future is often rooted in hopes and fears — or in other words— in fictional expectations and collective imaginaries of what the future world could look like.
 
          
            1.1 Research Interest
 
            The research interest that motivated this study stems from the following consideration: Faced with an unknown trajectory of technological change and an uncertain future, political leaders, and educational policy makers in the 1970s and 1980s had few other options than to draw upon on compelling collective imaginaries of how they anticipated, hoped for, and desired the computerized future. In the interdisciplinary field of Science and Technology Studies (STS), the concept of “Sociotechnical Imaginaries” was coined in 2009 by Sheila Jasanoff and Sang-Hyun Kim to describe what particular communities or societies envision as both achievable and desirable in terms of the intertwined dynamics of technological innovation and social change in the future.22
 
            In the introduction to their edited volume Dreamscapes of Modernity, Jasanoff and Kim define sociotechnical imaginaries as “as collectively held, institutionally stabilized, and publicly performed visions of desirable futures, animated by shared understandings of forms of social life and social order attainable through, and supportive of, advances in science and technology.”23 The authors point out that sociotechnical imaginaries can develop from the visions formed by small groups of people or even individuals, and subsequently “gain traction through blatant exercises of power or sustained acts of coalition building. Only when the originator’s ‘vanguard’ vision comes to be communally adopted, however, does it rise to the status of an imaginary.”24 This applies, for example, to setting a common agenda within a political party — whether through a democratic process of consensus-building or by imposing a particular vision of the party leadership on its members. The latter would apply to the SED’s authoritarian style of leadership.
 
            Sociotechnical Imaginaries are thus a suitable analytical concept for investigating the collectively shared hopes, desires, and expectations about the future co-evolution of computer technology and the socialist society among the party members and the leadership of the SED, and, by extension, the powerful visions that guided the decisions and actions of the SED’s educational policymakers in response to technological change.
 
            The aim of this study is to investigate and understand how educational policies and curricular changes in response to the advent of computer technology are intertwined with particular political agendas and ideologies regarding a computerized future, cast in the form of specific sociotechnical imaginaries. This perspective acknowledges that the integration of new technology into education is not a neutral process, but crucially shaped by broader social, cultural, and political contexts. By exploring these dynamics, this book intends to contribute to a deeper understanding of the complex relationships between education, technology, politics, and ideology. My research objective comprises of two elements: The reconstruction of an ideologically charged sociotechnical imaginary on the one hand, and an analysis of the educational policy response to technological change on the other. The first of two research questions is thus aimed at the sociotechnical of the GDR’s political leadership, which dominated during the introduction of computer technology in the GDR:

             
              
                1) How was the development and use of new computer technology envisioned by the SED, and what effects on the future socialist society and economy of the GDR were desired and anticipated?

              

            
 
            In this sense, the aim of my research is to identify a possible future that has been normatively asserted as desirable within the framework of a specific imaginary in an institutionalized and powerful way. My second research question, then, asks about the concrete changes in education policy and curricula, such as the introduction of new subjects or the integration of new information technology into teaching and learning:

             
              
                2) What was the SED’s education policy response to the advent of computer technology, and in what way was it shaped by the dominant sociotechnical imaginary of this new technology?

              

            
 
            In this regard, the focus lies on the interactions between sociotechnical imaginaries and education policymaking: What was the role assigned to education in bringing about the desired sociotechnical future the SED imagined for the GDR? And in turn, in what way was the education system expected to help propagate, stabilize, and reinforce the SED leadership’s sociotechnical imaginary of computer technology among the people of the GDR?
 
            My research aims to explore the entanglement between sociotechnical imaginaries, educational policymaking, and curricular development from a historical perspective, focusing on the case of the GDR. There are several reasons why the GDR makes for an appropriate and interesting case study with this research interest in mind. For one, the GDR was governed by an authoritarian regime with the power to translate its sociotechnical imaginaries into policy without the “interference” of democratic processes of consensus building. In contrast to democratic political systems, in which a multitude of stakeholders and interest groups can put forward and garner public support for their different sociotechnical imaginaries, the development of alternative imaginaries was suppressed by the SED’s authoritarian regime. While individuals and small groups may have certainly had their own visions of a computerized future in the GDR, these imaginaries could not achieve the status of a sociotechnical imaginary as defined by Jasanoff (2015), that is, as a “collectively held, institutionally stabilized and publicly performed vision of a desirable future,”25 without the backing of the government and the wider public. Unlike the SED, individuals and smaller opposition groups had neither the political power nor the democratic means to turn their visions and ideas into concrete policies – or they were simply silenced by the oppressive regime.26 The case of the GDR, with one dominant sociotechnical imaginary proffered and promoted by its authoritarian leadership, thus allows for a more direct analysis of how a specific sociotechnical imaginary was translated into concrete policy, rather than necessarily having to shift focus to the power struggles and discursive practices of a multitude of groups competing for the primacy of their own sociotechnical imaginaries. But even within the SED apparatus there were power struggles and hidden rivalries, which, however, were not allowed to come out in the open.27 Therefore, the sociotechnical imaginary of computerization in the GDR, as it was presented to the people of the GDR and enacted through policy changes in education, had to be brought forward as a unitary consensus, backed by an ostensibly unified party.
 
            The GDR leadership’s capacity to enforce and realize its sociotechnical imaginary of a “socialist” computerization in the GDR, however, was constrained by economic and technical feasibility, as well as the will and capacity of the people to support the cause of the leadership. While economic and technical constraints were more difficult to change through political intervention, a more promising approach was to turn to education to mobilize public support and to develop the necessary technical skills among the working population. The GDR thus makes for an interesting case to investigate the nexus of sociotechnical imaginaries, changes in educational policy, and curricular development. Microelectronics and computer technology were high on the SED’s political agenda since the late 1970s, and education was assigned a paramount importance in realizing the party’s social, political, and economic vision for the computerization of the GDR.
 
            Furthermore, the unique combination of the GDR’s geographical, political, and economic situation in the 1970s and 1980s make it a particularly fascinating case to explore its educational response to technological change in the context of the Cold War. For one, the GDR was a small country on a coherent territory with a relatively homogenous population in terms of its ethnicity and language. This allowed the SED leadership to roll out changes in education policy and curricula much faster and comprehensively than, for example, in the Soviet Union, where the equipment of schools with computers and teaching materials for computer education was mostly concentrated on larger metropoles such as Moscow or Novosibirsk.28 Wedged between the capitalist countries of Western Europe and the Socialist Bloc in the East, the GDR was neither geographically, nor politically isolated. It had political and economic ties to the Soviet Union and other socialist countries in Eastern Europe, but also to the capitalist West – most notably to West Germany.29 Although the GDR was economically, politically, and militarily dependent on the Soviet Union, it did not have to follow Moscow’s orders unconditionally. Especially under Honecker’s rule during the 1980s, it gained more room for manoeuvre and opened the possibility of rapprochement with West Germany.30 Finally, the GDR was technologically more advanced than most other countries in the Socialist Bloc, perhaps with the exception of the Soviet Union. It was a highly industrialized country where the challenge of the emergence and development of new computer technology and its impact on the education system was felt immediately and with full force, comparable to the situation in other industrialized capitalist countries in the West.31 For this reason, the findings of this study on the case of the GDR will also be highly relevant for other individual country case studies, as well as comparative research on the educational policy consequences that were drawn in various socialist and capitalist countries from the rapid development of computer technology in the second half of the 20th century.
 
           
          
            1.2 State of Research
 
            Historical research on the development of computer technology has highlighted the key role of electronic data processing and computers within broader socioeconomic transformation processes. In particular, it has focused on the analysis of its effect as a pacemaker of change in workplaces and in the organization of the economy and social relations, shaped by political and societal actors, institutions, and discursive formations.32 The history of digital technology is a highly interdisciplinary field of research, as it is not just a history of technical developments of the computer. It is media and social history, encompassing cultural-historical approaches as well as elements of the history of economics and informatics.33
 
            For the most part, the histories of computers in education and computer education have been studied by historians of technology rather than historians of education. Most publications focus on Western countries with capitalist economies and democratic systems, most prominently the USA34 and the UK.35 However, over the past decade, a growing number of historical case studies have also been published on the introduction of computers into the education systems of socialist countries. Noteworthy contributions on this subject have been published in edited volumes, for example on the cases of Hungary,36 Latvia37 and Poland.38 In the recently published book by Victor Petrov on computing in Bulgaria,39 chapter six covers state efforts to introduce computer education in universities, vocational training, schools and to establish after-school youth clubs and computer hobby magazines. The case of the Soviet Union was studied by Gregory Afinogenov, who focuses on Andrei Ershov, a prominent Soviet computer scientist and vocal advocate of universal computer literacy in the Soviet Union and abroad.40 In the mid-1980s, Ershov’s appeals to the Ministry of Education and the Politburo led to the introduction of school informatics in the USSR. Afinogenov describes how Ershov sought to persuade the socialist leadership of the USSR to introduce a far-reaching computer literacy program, arguing that such an initiative was in line with the goals of perestroika. However, the computer literacy campaign he imagined was also meant to help realize his own utopian vision of “democratizing the information structure of society”.41 Ksenia Tatarchenko tells the story of the Soviet computer literacy campaign through Ershov’s correspondence, highlighting how the state failed to provide classrooms with computers in time to teach them ‘algorithmic thinking’, essentially turning the large-scale initiative into a dry run in many places, where programming had to be taught using blackboards and chalk rather than new computer technology.42 Zbigniew Stachniak looks beyond the large-scale state programs for computer literacy, focusing instead on everyday cultural practices within the computer hobby scene in the Soviet Union.43 In a similar vein, the book Gaming the Iron Curtain by Jaroslav Švelch tells the fascinating history of amateur programmers and the emerging computer game culture in Czechoslovakia.44 In both countries, the socialist regime responded to the grassroots movement of computer enthusiasts with benign indifference or sometimes even selective support for the creation of computer clubs and magazines to distribute instructions for building microcomputers or to swap homebrew games and programs.
 
            With regard to the history of computer technology and computing in the GDR, five broad strands of research can be distinguished: (1) The economic and political history of the microelectronics and computer industry, (2) imaginaries of the future and sociotechnical visions of technology-led progress of the GDR’s socialist authoritarian regime (3) the social history of the computerization of workplaces, (4) the cultural history of computing, and (5) the history of computer education and the formation of the academic discipline of informatics.
 
            The bulk of historical research on computer technology in the GDR is concerned with the political and economic context, in which the country’s microelectronics and computer industry developed. Among them are historical accounts by contemporary witnesses who were themselves involved in the development and establishment of computer technology in the GDR, and who subsequently explored their first-hand experiences from a historical perspective and shared their insights.
 
            Erich Sobeslavsky and Nikolaus Joachim Lehmann recount the SED’s technology policy from 1957 to 1968 as part of both the economic and political history of the GDR, describing in detail the political decisions of the SED leadership in building up an electronic data processing industry in the GDR.45 The first part of the book tells the history of how in the 1960s, the GDR leadership attempted to reduce the technological gap between the GDR and the western industrialized countries in the field of computer technology through the targeted and substantial deployment of financial and human resources. In 1964, the GDR’s Politburo and Council of Ministers adopted a “data processing program,” which was a comprehensive political and economic program to build up the domestic electronic data processing sector and to promote the use of this technology in state planning and economic production.46 The program also included the training of skilled personnel in the production and use of data processing machines, and for the management and supervision of the implementation of electronic data processing projects on site. However, Sobeslavsky and Lehmann argue that the inefficiency of the socialist planning system and the shortcomings of the centrally planned economy only further widened the technological gap in comparison with the capitalist West.47
 
            It is worth noting that within the historiography of the GDR microelectronics industry, the search for the reasons for its “decline” or diagnoses and analyses of the “failures” of the SED’s technology policy seem to be of particular interest to authors. Gerhard Barkleit also studied the SED’s economic and technology policy in the development of a domestic microelectronics industry, examining in detail the policy decisions and arguments of the SED’s Politburo in the late 1970s that led to the establishment of a largely self-sufficient microelectronics industry in the GRD.48 Attending more closely to the global economic and political context, Barkleit points out the key importance of international relations in analyzing and explaining the trajectory of the GDR’s technology policy and development. A key driver behind the Politburo’s decision in 1977 to develop a domestic microelectronics industry was the concern to ensure the exportability of the GDR’s mechanical and electrical engineering products, which was of great importance to the competitiveness of the national economy in the global market. However, creating a largely self-sufficient domestic microelectronics industry, which attempted to produce almost the entire range of microelectronic components and devices, proved to be a risky and ultimately unwise decision for a relatively small country like the GDR. But as Barkleit argues, this path was taken in response to the specific predicament the GDR found itself at the time: On the one hand, the capitalist West had imposed an embargo on high-technology goods against the Socialist Bloc,49 and on the other, the socialist partner states in the East had either proved unreliable or refused to cooperate meaningfully in the development of computer technology. The Soviet Union, in particular, was unwilling to cooperate in the development of high technology because it was part of the Soviet military-industrial complex to which the GDR was denied access.50 Olaf Klenke makes a similar argument by foregrounding the challenge of globalization to frame the GDR’s economic and political struggles with its domestic computer industry.51 Klenke argues that the failure of building an innovative and successful computer industry cannot be explained with system-immanent factors alone. Instead, a crucial factor in explaining these struggles was the GDR’s exclusion from the processes of internationalization: free trade of high-technology goods, the international division of labor, and cooperation in technological development with the economies of the Western world.
 
            Raymond Stokes examined East German technology policy from 1945 to 1990, with a particular focus on high-tech industries such as semiconductors and electronics, petrochemicals, and automation.52 The author departs from the question of why the socialist system and economy of the GDR failed and, in particular, what GDR-specific factors might explain its persistent technological lag behind the FRG, given that both countries had inherited a rich German technological tradition and a vibrant culture of innovation. In the GDR, earlier German efforts in field of microelectronics and computing53 were resuscitated under Honecker in the 1970s with massive material, financial, and human resources, accompanied by a strategy to copy Western developments. Despite significant technological breakthroughs and successful imitation of innovations from the West, the author paints a picture of steady economic and political decline. He explains this decline as much in terms of the political failures of the SED and the inherent contradictions of the socialist system, as in geopolitics and wider changes in the global economy. Stokes concludes that the SED’s research and development strategy of closely shadowing the Western leaders in computer technology and focusing on cutting-edge technology was “utterly inappropriate for its own demographic, economic, and technological conditions” and contributed to the country’s eventual collapse by starving other sectors of the economy of ideas and funding.54 James Cortada adds to this research by highlighting how the SED leadership rhetorically elevated microelectronics and computer technology to a field of decisive importance for the social and economic prosperity of the GDR.55 In no other socialist country, he claims, had a single technology been so closely tied to national intentions and public policy by its political leaders.56 In Cortada’s account, it was not least the failure of the political leadership to deliver on its promises and effectively leverage new computer technology, that contributed to the discrediting of the SED party leadership in the late 1980s and its eventual downfall.57
 
            The SED’s strategy for the development to combine domestic innovation with both legal and illegal technology transfer to develop its computer industry is the focus of publications by Simon Donig (2010), Rüdiger Bergien (2019) and Martin Schmitt (2019). Donig points out that, despite the SED’s assertions of computer technology’s ideological “neutrality,” the appropriation of Western technology by the socialist states was only possible because fundamental ideas such as efficiency, cost-benefit relations or rationality were shared on both sides of the Iron Curtain.58 An example of this was the strong influence of IBM59 system concepts on computer development in the GDR. IBM’s “System/360” also became the technical model for the COMECON-wide development of mainframe computers in the “Ryad” series (German: ESER), at the behest of the Soviet Union and the GDR. The clandestine import of semiconductors for copying, industrial espionage, and the smuggling of Western technology for reverse engineering were the domain of the “Stasi” (Ministerium für Staatssicherheit, eng.: Ministry for State Security), which played an important role in the SED’s strategy for advancing the domestic microelectronics and computer industry. However, Western computer manufacturers, too, profited from and played their part in circumventing the embargo, as Bergien shows: In 1970, the West German company Siemens sold four mainframe computers to the Central Institute for Information and Documentation (ger.: Zentralinstitut für Information und Dokumentation, ZIID), a branch of the GDR’s Ministry for State Security, for 20 million Marks.60 Already in the second half of the 1960s, the Stasi had acquired computers of the French manufacturer Bull and sent staff and unofficial collaborators to Paris and Munich to attend computer courses at Bull and Siemens and pass on their knowledge to other employees of the GDR’s secret service.
 
            More recently, Martin Schmitt provided a detailed technological and economic history of the digitalization in the financial sector from the late 1950s to the early 1990s, comparing the developments in the two Germanies with regard to the use of computers in savings banks.61 In contrast to other scholarship on the history of digital computing which foregrounds its origins in mathematics and engineering,62 Schmitt draws attention to the fact, that computing also had roots in the spheres of clerical work and office machinery such as tabulating and accounting machines. Furthermore, while the research discussed previously focused predominantly on the economic and technology politics of the SED leadership, Schmitt also accounts for the concrete effects of technological change in the financial sector; namely the changes in how financial services were provided, how payment transactions were administered, or how the new technology altered the work of bank clerks and the experience of clients. The first to encounter computer technology in the 1960s in this branch of the economy was the back-office staff without customer contact. Bank clerks were introduced to computer terminals in the 1970s, but it was not until the 1980s that customers came into contact with computer technology in the banking sector, with the introduction of ATMs and bank statement printers. Because the SED leadership prioritized industry over non-manufacturing sectors in the computerization of the GDR’s economy, the impact of new information technology unfolded slower and with a delay in comparison with the financial sector in West Germany. Despite striking structural parallels between technological change in the GDR and West Germany, Schmitt identifies a number of systemic and cultural characteristics of the pathway to a “socialist digital era.”63 While West Germany took a more decentralized approach, with individual banks going to great lengths to migrate their own control systems into the digital age, the GDR took the opposite approach, seeking to create a centralized collective system for all. In West Germany, optical readers were deployed to make receipts computer readable. In banks in the GDR, on the other hand, data was entered manually by mostly female, low-paid workers. Schmitt explains this difference in the approach to data input not simply with the GDR’s “technological backwardness,” but also refers to systemic differences in wage costs, workers’ interests and the centralized political system of the GDR.64 Regarding the question of a distinctly “socialist” computerization, Schmitt argues that the historical context of socialism in the GDR did not produce “socialist” computer technology, but rather structured the spatial expansion of new information technology and the practice of its use in the form of software. The author thus calls for historians of computerization to consider the programming code of software as a source worthy of historical investigation. Schmitt goes as far as to argue that “traces of socialism” can indeed be found in the software of the GDR’s savings banks: The software of savings banks contained the banks’ logics and modes of operation and were thus documenting their workflows and routines.65 In addition, the program code was designed to run smoothly on the specific hardware available at the time when the software was created. In the form of “legacy systems,” old routines dating back to the days of punch-card machines were migrated and converted to new systems – constituting a digital form of path dependency within software systems.
 
            A second strand of historical research on the GDR, which is closely related to the literature on economic and technological policy, is concerned with the discourses and visions of automation66 as well as future expectations67 propagated by the SED. As these discourses, visions, and expectations are closely related to “sociotechnical futures” in the broader sense, this strand of research is particularly relevant for informing my own research.
 
            Martin Sabrow coined the term of the “socialist expectation society” (ger.: Sozialistische Erwartungsgesellschaft) to describe the SED’s constant invocation of imaginaries, hopes, and promises for the future. Imaginaries of the future, of social progress and thus the permanent production of high expectations – albeit often detached from reality – were a central part of the SED’s political propaganda to legitimize its rule.68 Sabrow analyzes the SED’s rhetoric of social progress and pathos of the future from the 1950s until the end of the 1980s. While the concept of progress in the GDR retained its lexical meaning unchanged, its significance in the political culture of rule in the GDR changed from a utopian concept of political awakening with totalitarian features in the 1950s to a scientifically calculable planned variable in the 1960s. In the 1970s, the concept of progress increasingly became an externally determined challenge, and finally lost the rest of its legitimizing binding force along with its cultural development function over the course of the 1980s.69
 
            Uwe Fraunholz emphasizes that visions of the future, which extrapolated current trends and developments, were essential to stabilize the socialist system and the SED’s claim to power. At the same time, these visions served to postpone the realization of an imagined society to a more or less distant future.70 Fraunholz shows how the shared understanding of the transformative power of computerization contributed to a new sense of planning optimism in both East and West Germany. In particular, the use of computer and automation technology in production served as the basis for this new-found optimism. The ability to automate various aspects of production processes was seen as a significant advance and a potential catalyst for social progress. Socialist visions of automation were fuelled by the belief that automated production would eventually lead to the triumph of communism over capitalism. Accordingly, computer and automation technology were heralded as the basis for the desired future of communism. Simultaneously, computerization and automation would inevitably expose the contradictions of the capitalist system, which was portrayed as inherently incapable of uniformly controlling entire sectors of the economy and thus of fully realizing the potential of these new technologies.71
 
            Martin Schwarz found that there were attempts in both the GDR and West Germany to de-couple rationalization from the connotation of economic crisis and unemployment. In the GDR, the SED’s rhetoric juxtaposed a positive “socialist” rationalization to a negative “capitalist” rationalization.72 Automation and microelectronics technology was promoted by the political leadership as a “revolutionary” means to accelerate social and economic progress. However, Schwarz also shows how this rhetoric increasingly lost in appeal and persuasiveness over the course of the 1980s, since there was less and less hope for the future to be drawn from the technical present.73
 
            Annette Schuhmann studied the imaginaries of the future, expectations, and “technocratic illusions” that underpinned three of the SED’s political-economic reform projects: the chemistry program in 1958, the economic reform of the new economic system in 1963, and the microelectronics program in 1977.74 The development of microelectronics was part of a broader program of economic rationalization in response to a shortage in labor and low work productivity.75 The technocratic utopia of automating industrial production and computerizing administrative work was deemed visionary and unavoidable both in the East and West already in the 1950s and 1960s. While in the West, public discourse in the 1970s turned to questions of whether the social impact of microelectronics was a blessing or a curse, in the GDR, the SED’s rhetoric of social progress and positive expectations remained unchanged. However, the tangible impact of technological innovation in the GDR was limited, and yet, the practical implementation of new technologies in workplaces led to social conflict and resistance on part of the workforce.76 Schuhmann concludes that the doubts about the attainability of the ambitious goals in the field of microelectronics did not, however, lead to the kind of pessimism about technology in the GDR that could be observed at least in part in West Germany. Rather, the economic and technical stagnation increasingly counteracted the official political rhetoric of progress.77
 
            A third strand of research on the computerization in the GDR is concerned with the social history of how it impacted workplaces and workers. Peter Hübner tells the history of work, workers, and technology in the GDR between 1971 and 1989, albeit not focusing primarily on perspective of workers themselves, but rather the SED’s labor policies in response to challenges such as the use of computer technology to rationalize economic production and the social effects of computerization on the workforce.78 Throughout the 1970s and 1980s, the SED leadership launched campaigns to increase productivity and quality of production, in particular in key sectors such as the microelectronics and computer industry. The extensive use of automation technology and industrial robots was seen as a solution to alleviate the chronic shortage of labor. In addition, a system of performance- and skill-based wage differentiation was introduced. Financial incentives were introduced to encourage workers to accept shift work to fully exploit the potential of scarce and expensive computer technology by running the machines around the clock. However, the initiatives largely failed to achieve their goals. Shortcomings in the provision of materials and interruptions in the production process due to technical failures led to unplanned breaks, thus hampering rationalization efforts.79 Olaf Klenke describes how such downtimes, in turn, led to periodic peaks of stress for workers trying to compensate for lost time. Klenke’s study focuses on the social impact of technology-driven rationalization on workers in the GDR’s microelectronics industry. The analysis also examines the reactions and forms of resistance on the part of the socialist workforce. In doing so, he highlights the blatant contradictions between information technology modernization rhetoric of the party leadership and the work reality of people working in microelectronic production.
 
            The research of Dolores Augustine, in contrast, is concerned with the “educational elite” in the domain of computer technology, namely the software experts and computer scientists of the GDR.80 Augustine’s work is based on oral history and aims to reconstruct the gendered socialization and professional biographies as well as the self-image and work habitus of GDR engineers and mathematicians in the field of software development. Augustine’s findings expose the myth of socialist meritocracy, as party membership was often a prerequisite for career advancement, and elites with the SED’s approval to travel had access to foreign technology and international experiences. Women were at a disadvantage in entering the field of computer science and technology compared to men, who were more likely to have had access to electronics kits in their childhood and youth and were often less involved in domestic work and child rearing. Despite being at a disadvantage in terms of a successful career in the field of new information technology, women made up the majority of students in software-related majors in the GDR.81 Augustine attributes this largely to “pronatalist state policies” aimed at encouraging women to “combine motherhood and work outside the home,” and the SED’s efforts to bring more women into computer science and engineering professions.82 However, the author also points out the importance of gendered socialization: While women accounted for more than half of the students enrolled in the software-focused major “Information Processing,” they were outnumbered by male students in the more hardware-oriented major “Information Technology.” Software development appealed to women with an aptitude for mathematics and science, who did not want to work directly with machines. Moreover, computing was portrayed as a field that would thrive in the future, and a career in this area promised an opportunity to advance economically and socially. However, the persistence of traditional gender roles in reproduction meant that women still bore the main responsibility for children and the household also in the socialist GDR. Thus, despite being highly qualified, female computer experts often found themselves in non-supervisory and non-managerial jobs more readily compatible with family responsibilities.83
 
            A fourth strand of research focuses on the cultural history of computing in the GDR. Jens Schröder analyzes the computer games scene in the GDR in the context the country’s economic history and the SED’s efforts to develop a domestic microelectronics industry.84 Schröder shows that the state-supported development of a computer game scene in the GDR was politically motivated and intended to play a system-stabilizing role: According to Honecker’s maxim of the “unity of economic and social policy,” the microelectronics industry was not only to develop high technology for research and industry, but also to contribute to providing the GDR population with modern electronic consumer goods that were already widely available in the capitalist West.85 From the mid-1980s, the availability of domestically produced microcomputers, which could be connected to a joystick, formed the basis for the development of a computer games scene in the GDR. However, as computers were mostly distributed to educational institutions and companies, they hardly ever found their way into private households. Thus, the computer game scene took place mainly in state-run youth and leisure centers. Even before the advent of digital networks such as the Internet, social networks of computer-enthusiastic young people who met in computer clubs or formed pen friendships to exchange computer games, made it possible to build up extensive game collections, which often included self-programmed games or pirated copies of Western computer games.86 As Schröder points out, the SED’s cultural policy in the area of computer gaming also served another important purpose, namely the cultivation of a new generation of skilled computer users for the computerization of the GDR’s economy. Educational policymakers and educators hoped that computer games would spark young people’s enthusiasm for computers and informatics and that, in the medium term, they would be able to recruit from a pool of qualified young people for the domestic computer industry and the computerized working world of the future.87
 
            More recently, Julia Gül Erdogan published her comprehensive study comparing the social phenomenon of “hackers” or computer hobby cultures in the GDR and West Germany.88 Her work highlights the role of the computer as a means of self-empowerment and curious exploration, by recounting the history of the self-determined appropriation of computer technology by young, and predominantly male computer enthusiasts in the late 1970s and 1980s. Erdogan (2021) shows that “hacking” and the creative use of computer technology was a community-building practice – not only in the GDR, where the lack of private computers made working together on a single device even more common than in West Germany. The hackers in West Germany built decentralized networks for both local and cross-border communication, using bulletin board systems. While the West German scene was dominated by the Chaos Computer Club which also pursued a subversive political agenda, computer hobbyists in the GDR were supported by the regime through socialist youth organizations, state-sponsored computer clubs and the state-run technical press – but were also to some extent controlled and monitored. The inadequate telecommunication infrastructure and state surveillance hampered the establishment and use of private digital networks.89 In-person meet-ups in computer clubs thus became a decisive element of community-building among young computer enthusiasts in the GDR: Computer hobbyists could meet like-minded peers, share experiences, and learn from each other. Especially in the GDR, where comparatively few you people had their own computer at home, it was only the computer clubs that gave them the opportunity to use computers for their very own purposes and even get to know Western computer models. Computer clubs thus allowed young people to use computers in an alternative way to the pedagogically guided computing in schools and other educational institutions and offered a different way of learning about computer technology through creative exploration.90
 
            Finally, a fifth strand of research is concerned with the history of the establishment and development of informatics as an academic discipline, and computer education in the educational system of the GDR.
 
            Already in 1990, in the midst of the political upheavals of the German reunification, an edited volume was published under the authority of the West German Federal Ministry of Intra-German Relations, providing a comprehensive comparison of the educational systems of West Germany and the GDR.91 One chapter in the volume focuses on the particular issue of education in information technology and was contributed by Wolfgang Hörner, a West German educational scientist who later became professor for comparative education at the University of Leipzig. Hörner provides a brief overview of the changes in education policy and curricula in response to the development and introduction of new information technology in the two Germanies.92 Hörner notes that despite ideologically motivated demarcation attempts, the conceptualization of the phenomenon of new information technology and its consequences in the East and West are strikingly similar. This seems particularly evident in the case of the two Germanies, which, due to their similar levels of industrialization, were confronted with analogous problems at about the same time – not least in view of the conclusions that were drawn for the development of the education system.93 Hörner highlights that the GDR, in contrast to West Germany, chose the direct way of a mandatory “informatics instruction for all.” This general computer education was strongly focused on computer use, despite the policymakers’ assertation that not user skills, but problem-solving skills were foregrounded.94
 
            Between 2006 and 2010, three edited volumes on the history of informatics in the GDR were published, in the form of the proceedings of the German Informatics Society’s symposia on informatics in the GDR, which provide a rich collection of historical accounts on the broad field of research, development, teaching and learning with and about new computer technology.95 To a considerable extent, this literature represents a history written by contemporary witnesses, consisting of first-hand accounts of their own experiences as pupils, teachers, mathematicians, engineers and computer scientists in the GDR. The contributions cover diverse topics from hard- and software development in the GDR to the use of computers in science and industry, as well as the institutionalization of informatics in higher education. Overall, the topic of computer education in schools is covered in only two chapters in one of the edited volumes. In one, Werner Schmidt recounts his own experience as a student in the early 1960s, long before schools were equipped with computers or taught programming.96 As a participant in the first mathematics Olympiad in the GDR in 1961/62, he had the opportunity to see the “OPREMA” computer in Jena.97 The other chapter pertaining to education in the same volume is by Immo Kerner, who had been involved in the development of a computer science curriculum for grade 11 in general education and co-authored several textbooks, teaching and learning materials both for pupils and for the training of mathematics teachers in informatics and programming. His contribution consists of a recollection of his own memories of the introduction of calculators in schools and, soon after, the introduction of computer education in general education, the equipping of schools with computer technology and the preparation of teachers to teach computer science.98
 
            Christine Pieper compared the establishment and further development of informatics and computer science in higher education in West Germany and the GDR until 1989/90.99 The detailed description of the development of higher education structures and study programs in the field of higher education informatics, which stays close to historical sources and institutional records, provided a valuable source of information for my own research. Pieper traces the origins of informatics as an academic discipline back to its beginnings in the fields of mathematics and engineering. As computer technology and informatics gained both in scientific and political relevance, the different departments argued over the shape of the disciplinary core and institutional affiliation of the emerging field.100 Eventually, the field of informatics and computer science developed into and was institutionalized as an academic discipline in its own right. Pieper describes in detail the individual development of information technology research and education at the six universities of the GDR in Leipzig, Halle-Wittenberg, Berlin, Jena, Rostock, and Dresden, as well as at the more vocationally oriented technical colleges and engineering schools. The author focuses on the multiple processes of negotiation between the Ministry of Higher Education, universities, and industry in defining and shaping the academic research field and subject of informatics.
 
            While changes in curricula and educational policy in response to the development of new information technologies in higher education in the GDR have been the focus of historical research, very little has so far been written about the introduction of computer technology in other areas of the GDR’s system of education. Moreover, a comprehensive view of the changes in education in response to the development of modern computer technology in the GDR is still lacking, one that brings these threads together, fills in the missing pieces, and places them in a broader historical and technological context. I address this research gap in two ways: 1) by situating my historical investigation of curricular changes and educational policy responses within the economic and political context GDR at the time; and 2) by linking these changes and responses to the sociotechnical imaginaries of computer technology which were propagated by the SED to pave the way for an anticipated computerized future under socialism. Thus, this research not only contributes to enriching the history of education in the GDR regarding modern computer technology, which was a key area of economic and technological policy in the 1970s and 1980s. It also sheds light on the role of sociotechnical imaginaries and future expectations in educational policymaking, particularly with regard to technology education. Against the background of ongoing debates about the role of computers, digital tools, and artificial intelligence in education today, it is worthwhile to explore how present expectations, hopes, and fears of our digital future impact education policies and curricula – or in other words, how sociotechnical imaginaries shape education. From a methodological perspective, this study seeks to demonstrate that the concept of sociotechnical imaginaries can be fruitfully applied to the historical study of education and to the analysis of educational policymaking.
 
           
          
            1.3 Methodology and Sources
 
            This study draws upon the theoretical concept of sociotechnical imaginaries, which originated in the field of Science and Technology Studies and was first suggested by Jasanoff and Kim in 2009,101 and subsequently elaborated by Jasanoff in 2015.102 The concept of sociotechnical imaginaries focuses on “shared understandings of forms of social life and social order attainable through, and supportive of, advances in science and technology.”103 Based on the fundamental conviction that technological development is decisively shaped by social processes – driven by collectively shared imaginaries – the concept of sociotechnical imaginaries also brings into focus how people imagine and hope for technologically induced social change. The notion of sociotechnical imaginaries, thus, integrates both the idea of socially driven technological change and the idea of technologically driven social change. At its core is the idea of a “mutual shaping,” which emphasizes that the social and technological must be seen as interdependent and intertwined, as mutually constituting each other.104
 
            In the following, I will focus in detail on four components which Jasanoff includes in the definition of sociotechnical imaginaries, namely the premise that they are “collectively held,” “institutionally stabilized,” “publicly performed,” and that they constitute “visions of desirable futures.”105
 
            The definition of sociotechnical imaginaries as “collectively held” raises the question as to what kind of collective stands behind any identified imaginary. In an earlier version of their definition, Jasanoff and Kim associated sociotechnical imaginaries with nation-states, as “collectively imagined forms of social life and social order reflected in the design and fulfillment of nation-specific and/or technological projects.”106 However, the unit of the nation state, taken as a more or less homogenous “collective” is inherently problematic. Carol Bacchi, for example, argues that “any suggestion that ‘sociotechnical imaginaries’ find their origins in national political cultures, therefore, raises a question about the way in which the term may suppress recognition of contestation of the assumed norms in any selected imaginary.”107 When Jasanoff further elaborated their definition in 2015, she stated that actors other than nation-states can also create sociotechnical imaginaries, namely corporations, social movements, or professional societies.108 However, Bacchi criticizes that while this perspective acknowledges that multiple imaginaries may coexist in a society, it tends to neglect the examination of any tensions that may arise within these imaginaries.109
 
            In response to these concerns, my work focuses not on an assumed national sociotechnical imaginary of the GDR, but rather on the imaginary produced and propagated by the country’s authoritarian political leadership, the SED. This conception leaves room for the possible presence of alternative sociotechnical imaginaries shared by other, non-state groups and social collectives in the GDR, which, however, did not have the political means and power to assert their visions and imaginings among the broader public. In addition, I conceptualize the SED’s imaginary not as a homogenous, monolithic imaginary, but as a multifaceted one, which opens up the possibility to investigate how different aspects of the same imaginary led to both symbiotic effects as well as tensions among these aspects of the same imaginary. This particular point will be further elaborated in the second chapter, which discusses the various aspects of the SED’s dominant sociotechnical imaginary of computer technology.
 
            The notion of sociotechnical imaginaries as “institutionally stabilized” refers to the idea that sociotechnical imaginaries are often associated with and backed by powerful institutions such as state authorities, expert bodies, foundations, or companies. Institutions often have the means and resources at their disposal to be effective creators and disseminators of sociotechnical imaginaries, by generating the necessary public attention and support for their own visions of a desirable future. Political institutions, media organizations, professional communities of practice, or schools can help to reinforce and legitimize a particular sociotechnical imaginary by incorporating it into their policies, practices, and programs. Educational institutions can serve as powerful agents in propagating a specific imaginary, by shaping the way how society thinks about and relates to a technology.110 In the GDR, all of these institutions were under state control and subject to the SED’s authoritarian regime. The SED leadership thus had virtually unbridled power to determine how computer technology was to be developed, used, and regulated – and by extension, the power to influence the people’s beliefs, values, and assumptions related to computer technology. Furthermore, the SED stabilized its sociotechnical imaginary of computer technology by aligning it with socialist ideology, and the party’s political values and priorities, which had been embedded within and reinforced through the GDR’s institutions long before the advent of new computer technology.111 Sociotechnical imaginaries develop within the historical context of already established social frameworks of technology and society, and draw on existing sociotechnical ideas, problematizations, and values.112 They are shaped by and embedded in the local cultural, social, political, and institutional context of their time, which in turn, can serve to stabilize a sociotechnical imaginary.
 
            Closely related to the institutional stabilization is the public performance of sociotechnical imaginaries. On the one hand, this can refer to the affirmation of the imaginary itself, its public reuse and endorsement by authority figures, or quite literally, public performances and spectacles to showcase a country’s innovativeness and technological prowess (see Figure 1).
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                Figure 1: The delegation of the district of Erfurt during the big parade through the city center of Berlin to celebrate the 750th anniversary of Berlin on 4th July 1987. The photo shows the presentation of desktop computers from Sömmerda (the Robotron PC 1715) as part of the celebrations.

             
            On the other hand, public performance of sociotechnical imaginaries refers to how they are deployed and shape the present. Once imaginaries become widely accepted and integrated into a society, they have the power to shape research and technology development, as well as the allocation of public and private resources. Sociotechnical imaginaries thus promote collective narratives and facilitate a shared understanding of social reality. But most importantly, they have significant normative consequences. While they may initially serve as descriptions of potentially attainable futures, they can quickly turn into prescriptions for the desired futures that ought to be attained.113
 
            In this sense, sociotechnical imaginaries constitute a “crucial reservoir of power and action [that] lodges in the hearts and minds of human agents and institutions.”114 Lösch et al. point out that “any imagination of new technologies is necessarily coupled with the shaping or even inventing of novel kinds of users and usages, of images of altered social relations or even societal regimes.”115 These imagined usages and users as well as the anticipated social effects of technology use provide an orientational framework, for example, to guide the design of new curricula, by outlining who would use computer technology in this collectively imagined future, in what ways and for what purposes, and in what kind of social context. In this sense, sociotechnical imaginaries are enacted and performed by the developers and users of a technology, but also by educational policy makers, the designers of new curricula, and the educators who teach their students about technology. Crucially, they provide orientation and a framework for the coordination and motivation of action.116 Uli Meyer argues that the credibility of an anticipated sociotechnical future is not the decisive factor in determining whether it is successful.117 Instead, sociotechnical imaginaries provide useful scripts to guide political decision-making and action, as well as professional practice, especially under conditions of uncertainty. Thus, despite often telling a general and rather vague story, an imaginary can still effectively achieve the goal of reducing uncertainty: “It does so by creating an impression of urgency, which is connected to existing debates, and at the same time providing a solution for this problem.”118
 
            Finally, the specification of sociotechnical imaginaries as “visions of desirable futures” highlights the normative character of imaginaries, which are typically grounded in “positive visions of social progress.”119 It also suggests that any sociotechnical imaginary is an expression of the community’s preferences for what is considered “desirable” and worthy of pursuit in the first place, that is, the community’s shared understanding of which goals technology is meant to help accomplish, and how it should or should not be used.120 The concept of the sociotechnical imaginary thus emphasizes that “political agendas are driven by culturally-specific belief and value systems that produce different forms of technopolitical order. […] In this sense, the notion of sociotechnical imaginaries invites a close reading of the various expectations and concerns, the diverse norms, mores, and ideologies that guide and inform the articulation of national policies.”121
 
            The concept of the sociotechnical imaginary is a suitable tool to identify and discuss computer technology-related normative visions of the future in the SED’s official policy discourse, as well as in the discourse among pedagogues and computer scientists, and in the public media. Focusing on the case of the GDR and its authoritarian political leadership, the notion of sociotechnical imaginaries serves to highlight the role of the SED in how a “global” technology such as the computer was discursively and imaginatively appropriated and adapted to specific socio-political system of the GDR – its established social order and relations, practices, values, and beliefs. Investigating the political leaderships’ imagination and political propaganda of a “desirable future” involving computer technology seems particularly pertinent in the case of the GDR, as previous research on its history has pointed out that the constant production of anticipated futures, filled with promises of social progress, was a prominent feature of the SED’s political discourse throughout its rule.122 The concept of sociotechnical imaginaries, thus, seems well suited to investigate how a specific vision of a sociotechnical future mediated and shaped policies to introduce computers into education in the GDR.
 
            The SED’s sociotechnical imaginary of new information technology was performed, enacted, and manifested in technical artefacts, public and specialist discourse, curricular materials, and policymaking. Methodically, my approach combines discourse analysis with the analysis of historical policy documents and curricula. The historical sources analyzed include GDR newspaper articles, books and magazines on computing, as well as policy documents, and school and university curricula regarding the introduction of computer technology into the GDR’s economy and society, and more specifically, of informatics and computing into education.
 
            With regard to archival sources, this study draws upon government policy papers, drafts, political decisions, minutes of negotiations, and correspondence of state ministries and central institutes for education,123 the Council of Ministers, as well as party documents, decisions and programs from the SED’s Central Committee and its Politburo, which are all kept at the German Federal Archive in Lichterfelde, Berlin. With regard to the introduction of computer technology and curricular development in schools, the study draws upon archival materials stored at the Research Library for the History of Education at DPF (ger.: Bibliothek für Bildungsgeschichtliche Forschung des DIPF, BBF) in Berlin, in particular the documents, reports, working papers, draft curricula, and correspondence of the GDR’s Academy of Pedagogical Sciences (APW), as well as the BBF’s collection of GDR school curricula and the collection of Pedagogical Lectures.124
 
            The monthly journal Einheit – Zeitschrift für Theorie und Praxis des Wissenschaftlichen Sozialismus (eng.: Unity – Journal for Theory and Practice of Scientific Socialism) was included in the analysis of historical discourse of computer technology in the GDR, as it is a rich and informative source for the study of sociotechnical imaginaries shared among high party functionaries of the SED. The articles in the journal cover predominantly political, theoretical, and philosophical deliberations on state socialism and the socialist society, as well as economic matters. Of particular interest for this study were articles pertaining to new information technologies and computing and its expected or desired effects on the socialist society and economy of the GDR. As the official mouthpiece of the SED, the journal was aimed at party functionaries at all levels of the party hierarchy, to support them in their practical day-to-day work and to convey the party leadership’s position on virtually every topic of interest to the SED.125 The authors were leading SED functionaries or carefully selected senior employees of central party institutes and academies. Between 1967 and 1989, the journal Einheit was the responsibility of the SED Central Committee Secretary Kurt Hager. Hager headed the ideological commission of the SED’s Politburo and was secretary for science, education, and culture, playing a decisive role in shaping GDR education and cultural policy in the 1970s and 1980s.126
 
            While the above-mentioned sources document policymaking processes and curricular development, they also contain useful information regarding the discourse among SED functionaries, computer technology experts, and pedagogues regarding computer technology and its integration into education. They reveal little about the public discourse on computer technology in the GDR, or put differently, how the SED broadly communicated their sociotechnical imaginary to the people. For this reason, I have also included two SED-controlled daily newspapers in my analysis, Neues Deutschland and Berliner Zeitung, as well as popular science and technology magazines, books published by the GDR’s state press on computing, and children’s and youth magazines such as technikus,127 Jugend + Technik,128 and Frösi.129 Children’s and youth magazines, played an important role in educating the younger generation about new computer technology beyond the confines of formal schooling, thus extending the reach of the SED’s sociotechnical imaginary into the sphere of children’s leisure activities and interests.
 
            For the purposes of this study, all quotations from historical sources in German have been faithfully translated into English. In cases where the English translation does not adequately capture the German meaning, or in the case of specific GDR idioms, the original German expression has been added to the approximate English translation.
 
            An important limitation of this study, both due to its methodological framework and the selected source materials, concerns the future expectations, imaginations, and visions of the less powerful, less organized, and less articulate members of society. While this study focuses on the sociotechnical imaginary put forward and propagated by party leaders and high ranking party members in their role as SED functionaries, the available historical sources in the form of written documents do neither contain information on possible alternative imaginaries shared among certain communities or groups of people in the GDR, nor do they provide indication of whether the people of the GDR, including SED party members, believed in or endorsed the dominant sociotechnical imaginary officially propagated by the SED. What this study can do, however, is to explore the powerful sociotechnical imaginary of the SED’s upper echelons. Regardless of whether this imaginary was able to persuade and win over the hearts and minds of lower-level SED officials, party members and the rest of the population, it was effective in shaping economic and educational policy in the GDR, and both triggered and guided the development of new curricula and courses of study.
 
            Furthermore, this study does not aim to capture the practice of teachers and learners in relation to computer technology. It focuses on how prescriptive policies and documents, such as curricula and teaching materials, envision educational practice, rather than whether and how a particular sociotechnical imaginary of computer technology was realized in teaching and learning.
 
            The study begins with a chapter, that unravels and explores the SED leadership’s sociotechnical imaginary of computer technology, by drawing on articles published by party functionaries in the journal Einheit and the state-controlled newspapers Neues Deutschland and Berliner Zeitung. Different aspects of the imaginary are identified, which have each been activated and operationalized to varying degrees in the different educational sectors within the framework of educational policy reforms and curriculum innovations. How this process of educational and curricular reforms played out in the different sectors of the GDR’s educational system, as well as the role of the SED’s dominant sociotechnical imaginary in these processes, is the subject of the following empirical chapters.
 
            The third chapter follows the process of the institutionalization of computing and informatics in higher education. It traces the origins of the computer imaginary back to an earlier discourse on cybernetics and tells the story of how the socialist leadership of the GDR, after initial ideological reservations, appropriated cybernetic theory and, soon after, embraced computer technology. The emergence of computer technology in the GDR was accompanied by the creation of dedicated study courses in higher education. The new field of knowledge found fertile ground in various disciplines such as mathematics, engineering, and economics, which took on the task of training computer experts.
 
            The fourth chapter focuses on developments in vocational education and training (VET) in response to the advent of computer technology. The development of a domestic computer industry and the SED’s plans to computerize the GDR’s economy required the education and training of computer users, developers, maintenance, and repair personnel. The party leadership recognized the need for a substantial transformation of the GDR’s occupational system and the qualification structure of its workforce to accommodate for the SED’s sociotechnical imaginary of socialist computerization. VET policymakers were thus faced with the challenge of undertaking a major curriculum reform project, despite the unknown trajectory of computer technology and its uncertain impact on jobs and skill requirements. The chapter also shows, how the SED’s sociotechnical imaginary of socialist computerization in some instances conflicted with the reality in workplaces, threatening to spark discontent among workers and a loss of trust in the political leadership and its promises of a desirable computerized future.
 
            The fifth chapter tells the story of how and why computers were introduced into general education in the second half of the 1980s. A new compulsory computer course was to be introduced for all schoolchildren, prompting a debate about the value, importance, and content of computer education in general education among educators, computer experts and education policymakers, but also about possible cooperation with other socialist countries in this matter. Similarly, the development of a dedicated national school computer caused dissatisfaction among educators and pedagogues because of its technological conservatism, which seemed at odds with the SED’s promises and sociotechnical visions of progress.
 
            The sixth chapter takes a closer look at how children and the youth learned about computers and experimented with their use outside of formal education. While the SED encouraged and supported extracurricular activities involving computer technology, it was wary of giving the younger generation too much leeway in how they appropriated this new technology and for what purposes they would use it. Thus, extracurricular computer use was to some extent controlled by the SED by largely restricting access to computers to educational institutions and youth centers, as well as by providing pedagogical (and ideological) guidance to computer-savvy children and young people. Books on computing and magazine articles were meant to provide young people with the necessary knowledge and suggestions for computer projects and programming activities that were in line with the values, purposes, and uses of computer technology as envisioned by the SED.
 
            The final chapter summarizes the findings on the GDR’s pedagogical and educational policy response to the advent of the computer and relates them to the SED’s sociotechnical imaginary. It highlights the ways in which, on the one hand, the SED’s imaginary of computer technology was propagated and reinforced through the educational system and thus aimed at shaping people’s understanding of computers and the purposes for which they should (and should not) be used. On the other hand, the dominant sociotechnical imaginary guided the work of educational policymakers and pedagogues in drafting new curricula, skill profiles and descriptions for new jobs involving computers in an envisioned computerized future in the socialist GDR.
 
           
        
 
      
       
         
          2 A Sociotechnical Imaginary for “Socialist” Computerization
 
        
 
         
          In 1988, the GDR computer expert Gerhard Saeltzer published a reference book for workers with the title Kollege Personalcomputer (eng.: My colleague, the personal computer).130 The book promised an easy-to-understand introduction to the world of using personal computers. In the book, Saeltzer emphasized the historically unprecedented scale and speed with which computers were entering society and the economy. He painted a vision of the near future, in which hundreds of thousands, if not millions, of workers would be using computers in their workplaces and would need to be trained to do so. Computer education, Saeltzer argued, was becoming a decisive key to sustained and strong growth in productivity, quality, and efficiency of work, products, and services in the GDR. Importantly, he stressed that it was not the computer itself, but in fact the “education of its users,” that was the key to unlocking the envisioned future of social and economic progress.131
 
          Saeltzer’s book reflects on a number of contemporary expectations and hopes for the future computerized society of the GDR, and the role assigned to education in bringing about this particular desired future, which were propagated at the time by the SED leadership. Crucially, the SED’s sociotechnical imaginary contained a variety of political, ideological, economic, and social aspects. For the purposes of my research, I therefore conceptualize the sociotechnical imaginary of computer technology in the GDR as a single, albeit multi-faceted imaginary which became dominant during the 1970s and 1980s within the context of the authoritarian SED regime. Rather than speaking of a plurality of contending sociotechnical imaginaries, I argue that the concept of multiple aspects of a single, more or less coherent imaginary is a more accurate reflection of the political landscape in the GDR.
 
          The SED leadership had good reasons not to allow for multiple imaginaries to compete in a free market of ideas, but rather to assert a single, comprehensive imaginary in line with its political, technological, and economic agenda. A multiplicity of imaginaries would have held the potential for conflict and dissent that could have threatened the party’s claim to power. Through its monopoly of power, the SED was able to put forward a single sociotechnical imaginary, politically legitimized by the party leadership, rather than having to contend with a multiplicity of different, perhaps even conflicting, imaginaries that would potentially divide the population over the ideal realization of computer technology’s potential. Promoting a single monolithic imaginary, however, might have been disadvantageous, as it could prove to be too rigid to be adapted over time and in response to specific challenges without losing popular support. A multifaceted sociotechnical imaginary, on the other hand, allowed the SED leadership to present a variety of interconnected aspects, which could be dynamically highlighted or promoted in response to specific target groups, current political issues or to call upon fundamental sociocultural beliefs and political ideologies. For example, the vision of computer technology as a tool to reduce the burden on workers could be foregrounded to mobilize the workforce in support of a policy program to computerize workplaces, or the envisaged positive effects of computer technology on productivity and economic competitiveness could be emphasized in response to prevailing economic crises. However, these facets can form part of the same sociotechnical imaginary, promoting a common vision of a desirable future in which computer technology is used for the advancement of the common good of the people living and working in the GDR.
 
          While sociotechnical imaginaries can be invoked to garner support for a political program or intervention, they also contain certain “blind spots,” whether intentional or not.132 This is particularly evident in the case of the GDR, where the authoritarian regime of the SED did not allow for the emergence of alternative sociotechnical imaginaries that might have provided a corrective, pointing out certain aspects that were omitted by the imaginary promoted by the party leadership. For example, the SED’s dominant sociotechnical imaginary of computer technology completely concealed any negative social effects of computer technology under socialism, as well as contradictions or conflicts that might arise between different aspects of the imaginary. For example, the imagined future impact and use of computers as a means of increasing economic productivity and competitiveness might run counter to the expected relief of workers from stress and heavy workloads as illustrated in the chapter on vocational training. A multifaceted imaginary can serve to deliberately obfuscate the potential conflicts between these different aspects, which could potentially threaten the harmonious larger picture of the ideal sociotechnical future envisioned. Certain individual facets of the imaginary could be invoked by party leaders depending on the situation and target group at hand, without necessarily having to confront the contradictions and gaps in the larger vision of the future that they presented as desirable.
 
          The SED used a variety of media and communication channels to propagate and consolidate its sociotechnical imaginary among the people of the GDR – not least through the means of the educational system. In what follows, I will unravel the sociotechnical imaginary of computer technology that was prevalent in popular science and technology books, political speeches, policy documents, and newspaper and magazine articles. At least six defining aspects of this politically dominant imaginary can be identified in the historical sources. They are often not present in the sources in isolation but are intertwined with one or more of the other aspects. The six aspects are: (1) The computer as a tool controlled by the working people, (2) Computer-aided governance, (3) Computer technology as an engine of economic growth, (4) Computers as a symbolic arena in the ideological battle between the systems, (5) Computer technology as a driver of social progress, and (6) The computer as a tool to further the development of the socialist personality.
 
          
            2.1 Computers as a Tool Controlled by the Working People
 
            The cornerstone of the SED’s sociotechnical imaginary was the notion of a “computerization for the benefit of all people,” which was considered a hallmark of the socialist vision of the development and use of computer technology. A first characteristic of the dominant sociotechnical imaginary propagated by the SED was thus the idea of computers as tools in the hands – and under the control of – the working people. Humans were regarded as the masters of production and as the masters of technology.133 Workers were considered active shapers of the computerization of the world of work and society. It would not be some technocratic elite, but the broad masses of computer users themselves, who decisively influenced the economic and social effects of the development and use of this new technology.134 The role of people in shaping technological change, and in determining the aspirations and values that underpin this process, has thus been consistently emphasized by the authorities: “Technology can only ever be the object of human, social interests. The most complicated and meaningful computers and robots are, outside of this reference to human goals and purposes, simply a meaningless accumulation of pieces of metal and glass.”135
 
            This emphasis on human control and shaping of technological innovation and change – presented as an innate value of the socialist society – was contrasted with the alleged technological determinism prevalent in capitalist societies: “The theory, so much strained by bourgeois philosophers of technology today, about an alleged independence of technology from humans, the assertion that technology is following increasingly its own laws, which are moving further and further away from the goals and purposes desirable from a human and social point of view, is wrong in its entirety. It is a false reflection of the fact that capitalist society is not able to use the progress of technology unhindered and directly for the enrichment of human life.”136
 
            Despite the strong emphasis placed on human agency, technology was still seen as a key driver of social change in its own right. Technology was conceptualised by the SED leadership as a guiding force that in and of itself triggers societal change and progress – albeit mediated by the sociopolitical context. This kind of “soft” techno-determinism leaves space for human choice and intervention, in contrast to purely or “hard” techno-deterministic visions of computer technology.137 According to the latter, society organizes itself in order to meet the needs of technology, the societal effects of which are beyond society’s control. Instead, the political authorities of the SED emphasized the importance of social context and human agency. In reference to Marx, political authorities of the GDR pointed out the role of political, social, and organizational aspects intertwined with material-technological affordances. In this sense, the development and use of technology were not to be understood and treated as a purely technical process, but always in connection with the productive activity of human beings, and thus, as an interaction between technology, economy, and society.138
 
            As a consequence of this conception, the participation and necessary inclusion of all people in the GDR in the “scientific-technological revolution” was considered to be of great importance. According to the authoritarian leadership, the tasks at hand could and should not be left solely to specialists, as the socialist society required and enabled the mass participation of the working people.139 Education and training for the broader masses was perceived as an imperative in face of an envisioned future in which computer technology would gain such fundamental importance in the lives of the working people of the GDR, that dealing with computers “will be as much a part of daily life as reading and writing.”140 In order to make working people the masters of this new technology and to realize its ascribed potential, the GDR’s education system was tasked with familiarizing the imagined future users with computers, as well as providing them with political and ideological guidance in their mental appropriation of computer technology and conscious engagement with its use.141
 
           
          
            2.2 Computer-Aided Governance of the Economy and the State
 
            The SED’s sociotechnical imaginary of computers also covered the idea of efficient centralized state planning and economic management with the aid of computer technology and large-scale information processing. This aspect was particularly prominent in the early days of the development of computer technology and was part of the debates on cybernetic theory.142 Accordingly, the economy, or the state were considered as complex organisms controlled and regulated by a plethora of information and communication processes. Computers, then, were perceived as powerful tools to capture, process, and manage the flow of information in governing the planned economy and the socialist society of the GDR. As such, computers were imagined as a remedy to the shortcomings of planned economies in the Socialist Bloc, driven by the idea that state planning and the socialist economy could operate far more efficiently, if planners were provided with large amounts of relevant information, and the technical means to process and make use of it.143
 
            Visions of computer-aided governance of the socialist economy were also apparent in other countries, and historical attempts to make them a reality bear witness to this fact. In the 1960s, Soviet cyberneticist Viktor Glushkov proposed a National Automated System for Computing and Information Processing (OGAS), which aimed to create a nationwide computer network for economic planning and management. OGAS sought to connect various sectors of the economy, allowing for centralized data collection, analysis, and decision-making. However, the project faced significant technical and bureaucratic challenges and was ultimately abandoned in 1970 after failing to secure extensive government support. Another notable example is the project Cybersyn in Allende’s Chile.144 Project Cybersyn was an early computer network developed between 1970 and 1973 under Chile’s socialist president Salvador Allende. Led by the British cyberneticist Stafford Beer, a multidisciplinary team in Chile drafted cybernetic models of factories and created a computer network to transmit data between government and the factory floor. Cybersyn sought to enable real-time decision-making and enhance centralized control in the management of the socialist economy, by providing decision-makers with up-to-date information on production levels, resource allocation, and market conditions.145
 
            Despite high hopes for making socialist planned economies and societal governance more effective, cybernetic theories of societal governance were by no means perceived as unproblematic by the authoritarian leadership of the GDR, as the opening of the chapter on higher education in this book will show. Ideas of a technocratic and potentially emancipatory way to govern the socialist society and economy threatened the established power structures and the administrative status quo. From an ideological viewpoint, computer technology as a tool of cybernetic control posed the danger of machines ruling over humans – or in other words, that computers, “the supposed tools of man,”146 would become the masters of state planning. Against this dystopian vision, the SED’s sociotechnical imaginary of computer technology as a tool of governance thus foregrounded the paramount role of political leaders and economic policymakers in setting the goals for the economic system. The party remained the unquestioned political authority, while computers were merely imagined to support their decision-making, and a powerful tool to control and regulate the planned economy more meticulously to reach the goals set by the SED leadership. Therefore, what the SED leadership envisioned in terms of computer-aided governance was no reorganization of society and political power structures, but merely an adjustment of its governing techniques aimed at stabilizing the status quo of autocratic party leadership. Against this background, computer-aided governance of society and the economy was seen as a way to further support the legitimacy of party decisions through the rationality of the computer, and to increase the efficacy of political interventions to reach the SED’s goals. It was envisioned that computers could not only support decision-making, but that through simulation, it would become possible to foresee the consequences of decisions to an unprecedented extent. This, in turn, would allow for political decisions and actions based on pure rationality.147
 
            In particular, computers were imagined as indispensable tools for the effective coordination and control within the GDR’s system of “democratic centralism,”148 and the hierarchical chain of command in governing the economy. Accordingly, computers could serve in planning and management in state-owned enterprises and government, as well as in the administrative-command system of reporting economic indicators to higher authorities and coordinating production according to the decisions and the national economic plans of the party leadership. In 1962, the State Planning Commission acquired a French “Bull Gamma 3” vacuum-tube computer for the purpose of economic-mathematical modelling of the economy, which was not possible with the domestically available punch card technology.149 In 1965, GDR cybernetician Klaus Dieter Wüstneck attempted to develop a cybernetic model of the new economic system of planning and management of the national economy. In his work, he conceived of the entire economy of the GDR as a system that is in a constant state of adaptation and can be adapted through feedback loops of information.150 Two years later, Wüstneck became a candidate for the SED Central Committee and was appointed head of the newly formed Commission for Cybernetics at the Ministry of Higher Education, with the task of establishing cybernetics in research and higher education.151 The honor bestowed on Wüstneck can be understood as an expression of the party’s acceptance of cybernetic theories for the control of the socialist economy and society – as long as they did not challenge the party’s claim to power.
 
           
          
            2.3 Computer Technology as an Engine of Economic Growth
 
            The SED leadership and economic policymakers in the GDR were convinced of the broad applicability of microelectronics, robotics, and computer technology in the economy, and their potential to serve as powerful means to modernize the material basis of production.152 Increasing economic productivity was a key promise of the SED’s sociotechnical imaginary of computer technology use in workplaces. As computer technology increasingly permeated the production and reproduction process, it was envisaged that it would enable new levels of automation, a sharp increase in labor productivity, a reduction in costs, and an improvement in product quality.153 In the late 1970s and the 1980s, microelectronics and computer technology became keywords among politicians and economists of the GDR for boosting economic performance and productivity by using computers and automation technology.154 The sociotechnical imaginary promoted by the SED promised not only a higher quality and precision that was beyond human capabilities, but also a higher productivity and a reduction in labor cost. Automation technology promised that human work functions would be taken over by the machine, especially the control of the production process. This, in turn, was expected to result in an increase of labor productivity by leaps and bounds, even while maintaining the previous processing speeds for the individual work operations, because considerably fewer workers would be needed for the production process.155 Notably, the anticipated economic growth through the use of computer technology was not perceived simply as a pleasant benefit, but as a necessity. The development and application of new technologies were considered decisive in whether or not the GDR’s economy would be able to satisfy the people’s needs and compete successfully on the world market: “It is in this area that decisions are made about the rate of growth of labor productivity, which determines how our economy will meet the needs of our people, the diverse internal requirements of our country’s development and how it will hold its own in the world.”156 The SED saw economic growth, based on the mastery of new technologies, as vital to meeting the growing demands of consumers both domestically and on the world market.157 According to the SED’s sociotechnical imaginary, which posited computer technology as an engine of economic growth, the development and use of this new technology was therefore necessary not only to appease its own people, but also to gain the upper hand in the ideological conflict of the Cold War, which in the 1980s was to a large extent also fought in the economic arena. For this reason, this facet of the imaginary, which posited computer technology as an engine of economic growth, was closely intertwined with another facet related to the ideological conflict between capitalist and socialist systems.
 
           
          
            2.4 Computers as a Symbolic Arena in the Ideological Battle Between the Systems
 
            In political speeches and papers covering the topic of computer technology, SED leaders often referred to the ideological and political competition between the systems, as well as a “race against time.” In this regard, the dominant sociotechnical imaginary positioned new information technologies as a decisive arena in the political battle between the systems, and consequently, a challenge for the socialist leadership of the GDR to prove their political mettle.158 The rhetoric of a symbolic or ideological battle both against capitalism and time reflects a sense of urgency behind the ambition to stay ahead of the curve. The SED leadership claimed that the speed and dynamism of the “scientific and technological revolution” in all industrialized countries would only bring tangible productivity advantages to those who determined the international state of the art themselves, at least in some areas.159 According to the SED narrative, however, the pace of the necessary increase in labor productivity was set by the increasingly rapid international scientific and technological progress.160 In this regard, the leading global competitors were Western capitalist countries. The SED leadership posited that the USA and NATO were seeking to strengthen their economic, political, and military position in the confrontation with socialist states through excellence in the field of key technologies. Accordingly, the socialist community also had to achieve scientific and technological excellence to consolidate its own economic position worldwide.161
 
            Computer technology, in particular, played a paramount role in this competition between capitalist and socialist systems, which was primarily conceived as a matter of economic competitiveness. The SED leadership was convinced that socialism, to prove its superiority and to establish its economic and political weight on the world stage, needed a higher labor productivity than capitalism.162 The positive sociotechnical imaginary, envisioning a desirable future of computerization under socialism, was contrasted with an imagined dystopia of high technology under capitalism. In this capitalist dystopia, as envisioned by the SED, high technologies were linked to growing exploitation of workers, social cuts, and mass unemployment. Moreover, scientific, and technological innovations were allegedly subordinated to the “imperialist pursuit of power and profit,” and thus misused to create “ever more diabolical weapons of mass destruction.”163 In this sense, the SED’s imaginary posited that computer technology under capitalism would be turned into a threat to the existence of humanity, while by contrast, it would open up to humanity the perspective of high productivity and a betterment of living and working conditions under socialism. However, the political leadership of the GDR also noted that capitalist countries nevertheless succeeded in driving forward technological progress at a rapid pace, which made them serious contenders in the technological and economic competition of the two political systems.164
 
            While the sociotechnical imaginary propagated by the SED painted a peaceful picture of socialist computerization for social and economic progress, it linked the development and use of computer technology in capitalist countries to the “military-industrial complex.” In the SED’s imaginary, computers played an important role in the Cold War between the systems, too, albeit in a “peaceful competition” of technological and scientific innovation and economic power. In the eyes of the authoritarian leadership, the mastery of the “modern key technologies” became even more important in the struggle to secure peace and strengthen socialism. It was considered an “objective necessity” to rule out war in the confrontation between socialism and capitalism, by instead resorting to a peaceful competition, in which making effective use of the newest technologies and scientific findings in economic production was of utmost importance.165 According to the SED’s sociotechnical imaginary, computer technology was thus propagated as a means of securing peace and strengthening socialism in the conflict with capitalist systems. As illustrated by one of the political slogans of the SED in the second half of the 1980s – “My workplace, my battleground for peace” (ger.: Mein Arbeitsplatz – mein Kampfplatz für den Frieden)166 –, every worker in the GDR was called upon to do his or her best to develop and use the new technology in the most effective way in order to gain the upper hand in the ideological conflict between socialism and capitalism. Only in this way, the SED leadership declared, could the GDR maintain its place among the advanced countries, further strengthen the “forces of peace,” secure its achievements, and continue its social policy for the benefit of the working people.167
 
           
          
            2.5 Computer Technology as a Driver of Social Progress
 
            According to the principle of “unity of economic and social policy” under Honecker,168 the SED leadership attempted to incentivize higher economic productivity, while at the same time fulfilling the party’s promise of higher living standards. With this strategy, the SED aimed not only to ensure the long-term economic viability of the GDR, but also to rally popular support for the party’s rule by promising a more “consumer-oriented socialism”169 and introducing comprehensive social welfare measures.170 Consequently, the SED’s sociotechnical imaginary conceived of the computerization of the GDR not only as a contribution to economic growth, but crucially also as a sociopolitical program aimed at improving the living and working conditions of people in the GDR. Contrasting their own imaginary with the capitalist West, the political authorities claimed that in the socialist GDR, unlike capitalism, there was no reason for workers to fear for their jobs in the process of introducing new technologies. The provision of high-quality education and training for all would not only guarantee a job for everyone in the future but would also make workers the true masters of modern productive forces, giving them job satisfaction and the feeling of being needed and useful.171
 
            In this line, the SED’s sociotechnical imaginaries of computer technology promised the improvement of working conditions, as computers and computerized machines would free workers from doing repetitive, or dirty and strenuous work, allowing instead for more creative, mentally stimulating activities. It was envisioned that the “key technologies,” and especially microelectronics, would pave the way for “fully realizing the advantages of socialism, bringing the fountains of social wealth to full flow, liberating human labor more and more from monotony and drudgery, enhancing its creative character, and promoting the development of socialist personalities to a greater extent.”172 A powerful image to illustrate this vision was the replacement of loud and dirty traditional industrial plants with modern, clean and emission-free factories in the budding field of microelectronics. In particular, the manufacture of electronic components was heralded as a pioneering example of the new high-tech production style, which was praised for radically improving working conditions. It was reported that production took place in bright and very clean, air-conditioned rooms, which allegedly increased the workers’ enthusiasm and willingness to work.173 Furthermore, the broad introduction of new technologies in economic production was promised to make it possible to increase the share of intellectually demanding, lively work by replacing simple manual labor and routine intellectual activity with technical means.174 Crucially, this sociotechnical imaginary did not envision a replacement of human workers by machines, but on the contrary posited that the effective use of new computer technology would both enable and necessitate human creativity and responsibility to a greater extent than ever before. Therefore, an elevated role of workers and their level of qualification was anticipated. The SED asserted that new computer technology would not diminish the role of the human being in economic production, but instead even increase it: “Superficially, it might seem that the opposite is the case, that by transferring human functions also in relation to the control of production, the human worker is being ‘pushed out’ of the production process by automation. Examples of unmanned factory halls visually reinforce this impression. […] Indeed, as a result of automation, fewer workers are needed in the production process, but they have to be more highly qualified. The workers, foremen and engineers who were previously responsible for a narrowly defined sub-section now bear responsibility for the mastery of an entire technological process.”175
 
           
          
            2.6 The Computer as a Tool for the Development of the Socialist Personality
 
            Closely related to the imagination of computers as liberators of the workforce from monotonous and inhumane work was the aspect of envisioning the new technology as a means to expand the potential of humans beyond their physical and mental limitations,176 and to contribute to the free development of the individual socialist personality.177 The potential risk posed by the widespread use of new technologies, that humans would no longer remain the masters of technology and would instead be dominated by it, and that human thinking and feeling have to be increasingly subordinated to technology, only figured in the SED’s dystopian sociotechnical imaginaries that was attributed to the capitalist countries. In socialism, on the other hand, technology was to serve the development of human personality; and humans must always remain its masters. This particular aspect of the SED’s sociotechnical imaginary thus consisted in the promise that humanistic goals would always take precedence in the application of key technologies would under socialism: Technology should and would never be able to surpass or replace the human being as a total personality, but could only support and multiply his or her abilities.178 The transfer of mental and manual work functions from humans to machines would therefore not equate to a loss, but was considered a prerequisite for a higher level of “humanity” in the work process, in which thinking as a typically human characteristic was supported, promoted, and positively challenged by technical means. In the SED’s imaginary, the personal computer was envisioned as an instrument for amplifying and improving human capabilities – and crucially, it would always remain a mere instrument, and nothing more.179
 
            However, the sociotechnical imaginary of computer technology to enhance individual personality development was not detached from the SED’s strong emphasis on socialist collectivism.180 Thus, it needed to be coupled with the imperative of balancing individual desires and collective needs.181 The interests and desires of the envisioned future users of computers needed to be aligned with societal – that is, the SED’s political and economic goals. SED officials posited that the “modern productive forces.” such as new computer technology, require a type of worker who is highly educated and skilled, who identifies personally with their work task, and who relates to the product of their labor and to the means of production as if they were their own. This, in turn, was thought to be possible only under social conditions in which both the product and the means of production belonged to the workers – that is, under socialism.182 Against this background, the paramount task of the socialist education system was emphatically stressed, namely to educate people to become “socialist personalities” whose actions and behavior are characterized by a sense of responsibility for society as a whole and for themselves.183
 
            In their work, Jasanoff and Kim point out that calling upon a certain sociotechnical imaginary can serve to “create the political will or public resolve to attain it.”184 In the GDR, the six aspects of the SED’s sociotechnical imaginary of computer technology described above, were invoked to garner the support of the workers, teachers, and learners of the GDR to realize the political leadership’s goals for the computerization of the country’s economy and society. Additionally, they also informed the work of education policymakers and educators in the introduction of computers into schools and universities, as well as in developing new curricula, teaching, and learning materials for computer education. Together, the different aspects of this sociotechnical imaginary which became to dominate the political discourse around computer technology in the GDR, shaped both state policies and interventions, as well as the everyday practices of workers, teachers, and learners in their dealings with computer technology. It was under the guidance of the SED’s powerful imaginary that the people of the GDR made up their minds about how and what computers should be used for, what needed to be learned about this new technology and for what purpose, and finally what kind of broader societal goals it should help to fulfill.
 
           
        
 
      
       
         
          3 Cybernetics and Computer Science: Emergence of a New Discipline
 
        
 
         
          The development of computer science and informatics in higher education in the GDR was built upon, and closely related to earlier efforts in the field of cybernetics. Cybernetics, as a theory of the (self-)regulation and control of systems, established itself in the socialist GDR in the 1950s and 1960s against initially fierce ideological reservations, and not entirely fading criticism over the next decade. In this process, as will be shown in the following, a specific sociotechnical imaginary of automation and information processing technology gained form and political persuasiveness. While cybernetics fell into disrepute again at the end of the 1960s (especially its application in the humanities and social sciences) and corresponding research eked out a niche existence, computer science was able to gain a foothold as a new scientific discipline in research and teaching over the course of the 1970s and 1980s.
 
          With a similar ambivalence that characterized the adoption of cybernetics in the GDR, and as a continuation of this process, computer science initially struggled to establish itself as a field of research and development that fitted into the ideological foundations of the socialist political and ideological system. To gain a foothold in the GDR’s higher education system, the young and still underdetermined field of computer science and technology had to be supported by a strong conviction that it served the interests and values of the socialist society and its political leadership. Therefore, the early phase of establishing computer science as an academic discipline and its institutionalization in the GDR’s higher education system is closely linked to the creation of a powerful and durable sociotechnical imaginary of computer science and technology within the GDR’s socialist system, which will be explored in this chapter.
 
          
            3.1 Cybernetics as an Intellectual Precursor of Computer Science and Informatics
 
            The field of cybernetics has played an important role in the historical development of modern information and communication technologies. The term cybernetics refers to the study of communication, control, and the processing of information in complex systems, which may be biological, social, mechanical or electronic in nature.185 A key figure in the history of cybernetics is Norbert Wiener, who coined the term “cybernetics” in the 1940s and wrote a book of the same title in 1948.186 Wiener’s work laid the foundations for the field of cybernetics and had a significant influence on the development of computer science and technology. In fact, much of the research and teaching later carried out in the GDR under the label of “electronic data processing” or “computer science” had its origins in the cybernetics research institutes and research groups founded in the late 1950s and 1960s.187 The invention of electronic computers made it possible to process and communicate information much faster and more efficiently than ever before and laid the foundations for the automated control of industrial processes. As a result, the early history of computing and the disciplines of computer science and computer engineering in the GDR was shaped by cybernetic concepts and methods and, what is of particular importance here, by their historically uneasy relationship with socialist ideologues in both the Soviet Union and the GDR.
 
            The stance of the Socialist Bloc towards the field of cybernetics appears as somewhat paradoxical. On the one hand, there was a strong ideological opposition towards the “imperialist” theory of cybernetics, which was initially outright rejected in the Soviet Union and the GDR as a “pseudoscience.”188 The opponents of cybernetics – above all the representatives of the philosophy of materialist dialectics – criticized that cybernetics transferred technical concepts to biology and society, i.e., that it pursued a mechanistic-materialist approach. Conversely, by transferring biological concepts to the inorganic world or society, it attempted to “biologize” the entire system of science.189 On the other hand, however, there was also serious interest in a theory of regulation and automation among scientists in the Soviet Union and the GDR, who carried out outstanding research work in the field. As an area of scientific research concerned with the regulation and control of processes, cybernetics was closely linked to the discourse on “electronic brains” and robots, which served the purposes of information processing and automatic control of production processes.190 Its proponents, both in the GDR and abroad, discursively linked a compelling sociotechnical imaginary to cybernetics and cybernetic machines, which posited that their deployment in the socialist economy would allow for a significant boost in productivity, as well as freeing workers from physical and mental routine work, who would then be enabled to engage in more creative work on scientific and technical problems.191
 
            Towards the end of the 1950s, the theory of cybernetics was rehabilitated to a certain degree both in the Soviet Union and the GDR.192 Wiener, who had coined the term cybernetics, had openly criticized the American society and its educational system and engaged in opposition to nuclear weapons. He was thus no longer considered an “imperialist” researcher. Moreover, the Soviet military had recognized the significance of cybernetics for its purposes.193 Already in 1956, Khrushchev had explicitly mentioned cybernetics as an important means to automate the Soviet industry. The program of the Soviet Union’s Communist Party of 1961 stated that cybernetics, electronic computers, and automated control systems were to be applied in industry, research, and administration.194 In the GDR, the First Secretary of the Socialist Unity Party, Walter Ulbricht, announced at the 6th Party Congress in 1963 that cybernetics ought to be vigorously promoted and that cybernetic teachings should be applied in the comprehensive construction of socialism.195
 
            It was the East German philosopher Georg Klaus who campaigned for the acceptance of cybernetics against the widespread belief in the Socialist Bloc in the 1950s that it was a “bourgeois pseudoscience.”196 In 1958, his lecture “Zu einigen Problemen der Kybernetik” (eng.: On some problems of cybernetics) was printed in the SED journal Einheit.197 This was a significant step in the political acceptance of cybernetics in the GDR, essentially providing Klaus’ standpoint, that cybernetics was not only compatible with socialist ideology, but could even contribute to its advancement, with the party’s official zeal of approval.198 Yet the article was understandably not sufficient to break all resistance to cybernetics in the GDR and establish cybernetics as a legitimate science. Strong objections continued against the new interdisciplinary theory by Marxist-Leninist philosophers, but also natural scientists, who feared the softening of firmly institutionalized disciplinary boundaries.199 In 1961, Klaus published his book Die Kybernetik in philosophischer Sicht (eng.: Cybernetics from a Philosophical Perspective),200 providing the first significant East German contribution to the field of cybernetics. Its aim was to point out the ways in which cybernetics could prove useful to Marxist philosophical thought, and to demonstrate that it was in fact compatible with dialectical materialism rather than contradicting it. Klaus called for a reappropriation of cybernetics by Marxist philosophy and argued that the notion of control was deeply rooted in dialectical materialism. In essence, the book developed both a cybernetic interpretation of Marxism, as well as a Marxist reading of cybernetics.201
 
            In addition, the further acceptance of cybernetics as a new field of science in the GDR was helped by practical technological advances in computer technology, such as the development of the relay calculator “OPREMA,” the first working computer built in the GDR in 1955,202 and the vacuum-tube based Programmable Calculator “D1” (‘Dresden 1’) built in 1956 at the Technical University of Dresden.203 Klaus argued that cybernetics could provide a means to scientifically investigate and meet the GDR’s social and economic challenges by extending the potential of Marxist thought and providing a new kind of cybernetics machines: “Computing machines are obviously instruments of production of a completely new kind. Their existence is equally interesting for epistemology and historical materialism. In view of these new developments, the concept of productive forces, which is fundamental to historical materialism, undergoes essential extensions and new differentiations. Learning machines, adaptive machines, and Markov machines (random machines) are the starting points of an evolving dialectical machine world, whose first initial elements were machines with built-in feedback loops.”204 As a new productive force, these new kinds of cybernetic machines were expected to help automate production processes, thus alleviating problems like the dramatic labor shortage that the GDR was struggling with.
 
            As Klaus elaborated in a newspaper article in 1965, automation and computer technology would lead to a new relation between humans and machines, and thus create new roles for workers in the production process, shifting qualification needs from unskilled or low skilled manual labor to skilled occupations: “Whereas man has hitherto been coupled with the machine, a component of the machine as it were, he now steps beside the machine. The automatic self-regulation and self-optimisation of modern systems of machine production increasingly requires humans to be constructors, supervisors, maintenance workers or at least helping repairmen of the machines.”205 In line with Marxist philosophy, Klaus concluded that under socialism, a higher level of professional qualification for all workers was necessary to elevate humans above the new cybernetic machines and avoid relegating workers to a position subordinate to the machine, as was allegedly the case under the capitalist system: “The position of man in relation to automata is dialectically contradictory: either he does not acquire the new scientific and technical knowledge, in which case he really becomes a mere helper, a button-pusher, or, if he refuses to accept this, he is forced to acquire the qualifications of a technician, engineer, programmer, and so on. He MUST ascend to a level that makes him the controller of the machine, of the electronic calculating machines and control devices, the master of the technical revolution.”206 This implied that the appropriate response of a socialist society to scientific advances in cybernetics and technological change was a broad educational intervention that would enable all workers to acquire the necessary skills to become masters, not slaves, of the new machines.
 
            By the early 1960s, the debate on cybernetics in the GDR had not yet been finally settled, but at least it had been defused. As a response to the growing importance of cybernetics, the German Academy of Sciences at Berlin (1972 renamed the Academy of Sciences of the GDR) set up a commission on cybernetics, with Georg Klaus as its chair.207
 
            Simon Donig has pointed out the significance of the political and economic climate at the time for assigning a role to cybernetics in socialist society.208 Notably, the erection of the Berlin wall on 13th August 1961 to stop the mass exodus of people from the GDR to the West heralded the start of a phase of increased political demarcation from the capitalist West and a focus on internal reforms for political stabilization and economic growth. In addition, the New Economic System of Planning and Management (ger.: Neues Ökonomisches System der Planung und Leitung, NÖSPL) was introduced in 1963 to reform the planned economy and increase economic growth by introducing free market elements, albeit to a very limited extent. Within this context, electronic data processing was perceived as a decisive instrument in realizing the planner’s vision of systematic control over the GDR’s economy.209 The role of cybernetics in socialist governance and management was further substantiated by scientific publications such as the book by Heinz Liebscher, a former student of Georg Klaus, on “Kybernetik und Leitungstätigkeit” (eng.: Cybernetics and Management).210 The book introduced its readers to cybernetic theories and methods, and highlighted the significance of cybernetics for socialist management and governance, which was explained to be an informational process that could be modelled and optimized using cybernetic theories and methods. A year later, a newspaper article boldly stated: “By the year 2000 at the latest, there will hardly be any jobs that do not require a minimum of cybernetic knowledge. In a few years, no senior executive will be able to do without cybernetics.”211 Virtually identical statements would be made 20 years later but replacing “cybernetics” with computer knowledge and programming skills.212
 
            The discourse on cybernetics in the GDR in the 1960s was influenced by the reception of research output from both the Soviet Union and Western capitalist countries. However, the “capitalist West” played an ambivalent role in the political and scientific discourses on cybernetics and computer technology in the GDR. On the one hand, the imaginary of the “West” appeared as a threat and a competitor, providing a consistent benchmark in terms of scientific and technological progress as well as the perceived social and economic implications of the development and use of new technologies. On the other hand, the “West” served as a supplier of ideas and cultural transfers from which it was necessary either to strictly distance oneself or to ideologically appropriate the received ideas and inputs and integrate them into the edifice of socialist philosophy and politics.213
 
            However, most important for the political acceptance and promotion of cybernetics was the conviction that its theory, methods, and machines would prove vastly more efficient and economically useful within the socialist planned economy than within capitalist systems. In an article dated March 1964, the GDR newspaper Neues Deutschland wrote: “The capitalists also use electronic calculators. But […] modern calculating machines (lack) the space to develop fully if they cannot process the data of the entire national economy under uniform planning aspects. In this field, too, technology has outgrown capitalist private property. […] One must want the right thing. One must want the prosperity of the people, the strengthening of the people’s power, the consolidation of peace. All this shows that socialism can and will make more fruitful use of cybernetic machines than is ever possible under capitalism.”214 The SED leadership shared this belief in the superiority of the socialist system in fully exploiting the potential of cybernetics to gain the upper hand in the systemic conflict with the capitalist West.215
 
            As the acceptance of cybernetics in the GDR grew during the 1960s, it was perceived as less problematic when applied as a purely technical science, for example to technical systems such as electronic computers, but raised more ideological concerns when applied to the social sphere, such as society or the educational system.216
 
            One example of this was the application of cybernetics in educational research. This involved the idea that the processes of education and the formation of the socialist personality could be understood as a cybernetic system that could be made more efficient and better controlled. In the GDR, the application of cybernetics in educational research quickly became virtually synonymous with research into programmed instruction, which began in 1962.217 Initially, these endeavours were focused on the study of approaches and experiences in other (including Western capitalist) countries and attempts to transfer them to the socialist educational system of the GDR.218 From an ideological viewpoint, a heavy focus on algorithmic modelling of instruction as an operational process was rejected, as were references to the works on programmed instruction by the American Psychologists Burrhus Frederic Skinner and Norman Crowder.
 
            In practice however, educational researchers in the GDR heavily drew on Skinner’s and Crowder’s methodology, albeit not explicitly mentioning doing so. Likewise, the algorithmic modelling of instructional processes was central to theoretical research on programmed instruction in the GDR.219 By the mid-1960s, educational researchers in the “Forschungsgemeinschaft Programmierter Unterricht” (eng.: Research Group on Programmed Instruction) at the DPZI (“Deutsches Pädagogisches Zentralinstitut,” the German Pedagogical Central Institute and the predecessor of the Academy of Pedagogical Sciences of the GDR) began to develop and test their own programmed instruction materials for the use in general schools, primarily in mathematics and natural sciences. The efforts culminated in a large-scale pilot test to assess the effectiveness of programmed instruction between 1966 and 1968, involving roughly 5000 students in 160 school classes. But the mixed, if not disappointing results of the test, the high cost of developing teaching machines and programmed instruction materials, as well as persistent ideological concerns about the de-ideologization of socialist education, increasing individualization and a compromise of the teacher’s role as a leader in the classroom led to a marked decline in enthusiasm for cybernetic pedagogy in the GDR.220
 
            As a result, cybernetic pedagogy was increasingly relegated to a niche existence over the course of the 1970s. In 1980, research on programmed instruction was abandoned for good, as the advances in computer technology seemed to promise a more effective way to increase the efficiency of educational processes.221
 
            Similarly, in 1967, the GDR cyberneticist Klaus-Dieter Wüstneck was elected as a candidate for the Central Committee of the SED and soon after was appointed head of the Commission for Cybernetics in the Ministry of Higher Education. The commission had the task of developing and implementing curricula on cybernetics in higher education. However, its proposals were never acted upon, and Cybernetics was never able to establish itself as an independent course of study in the GDR.222 From 1969 onwards, cybernetics disappeared from the SED’s educational policy agenda. The new focus in the 1970s and 1980s was on microelectronics, automation technology, computers, and programming. Electronic data processing and informatics were now the center of political attention, and as a result, corresponding research centers and study courses were created.
 
            Both Segal and Donig identify an “anti-cybernetic turn” in the GDR in the year 1969.223 The reasons for this were the increasingly harsh criticism of SED ideologues over referencing Western capitalist cyberneticians, as well as growing fears that cybernetics could challenge the party’s leadership role. The latter was a reaction to the growing body of cybernetic research on the self-regulation of social and economic systems. At its core, the cybernetics movement of the 1960s sought to create a unified theory of all systems, namely a theory of the principles and patterns that govern the behavior and interactions of all systems that would be applicable to all fields and disciplines – from engineering to biology, psychology, and the social sciences. This goal was potentially dangerous to an authoritarian political leadership that claimed sole power over the governance of society and the national economy, since such knowledge could empower individuals and groups to challenge its authority and question its methods of control. Furthermore, the cybernetic approach of bringing together different disciplines under the umbrella of a unifying theory could also reveal the interconnections and interdependencies between different systems, which had the potential to challenge disciplinary boundaries as well as traditional power structures and hierarchies. For these reasons, certain political and scientific elites in the GDR, who feared that it could threaten their established position in society fiercely opposed cybernetics. When Erich Honecker officially took power at the 8th Party Congress in 1971, he crushed the universalist aspirations of cyberneticians in the GDR and their remaining hopes of transforming scientific disciplines and, more broadly, the socialist system. The new General Secretary of the GDR solemnly announced that it was now finally proven that cybernetics and systems research were “pseudosciences.”224 Cybernetics once again fell out of political favor and disappeared for good from the SED leadership’s scientific policy agenda. Nevertheless, the concepts of cybernetics had already permeated many disciplines and fields of academic study, including computer science and information theory, robotics, economics, and organizational theory. It did not achieve the status of a universal science in the GDR but was rather fragmented into separate disciplines – similar to the fate of cybernetics in the Western academic establishment.225
 
            However, the same year of the “anti-cybernetic turn” also saw the founding of the Central Institute for Cybernetics and Information Processes (ger.: Zentralinstitut für Kybernetik und Informationsprozesse, ZKI), which existed until the end of the GDR. In contrast to the application of cybernetics in the social sciences and humanities, or even its conception as a universal theory, the ZKI focused primarily on technical cybernetics. Its research was mainly concerned with technical cybernetic systems such as information processing machines and the development of automated control systems, later also with artificial intelligence and software development for computer-integrated manufacturing.226 This rather narrow technical focus of cybernetics seemed less problematic for the party’s ideologues and lent itself to integration into the state technology policy of the late 1970s and 1980s, with its focus on automation and computer technology.
 
            Thus, by the late 1960s, the sociotechnical imaginaries of what could be achieved with cybernetics and automation were enshrined in the imaginary of computer technology, which consolidated the utopian hopes and ideals for the future of socialist society and economy that had emerged from cybernetic ideas: increasing productivity and freeing workers from boring and repetitive tasks. This imaginary gained popularity at a time marked by a political shift that Morandi (1998) describes as the “economization of the GDR’s national mission.”227 Economic productivity was now foregrounded by the SED as a decisive factor in the conflict between capitalist and socialist systems, and in turn the increased importance of technological and scientific progress in achieving this goal was emphasized. Thus, in the 1970s and 1980s, the “scientific-technological revolution” became a common catchword on the SED’s political agenda.228 In this context, the computer was particularly well received as a cybernetic machine capable of processing information and automatically controlling production processes.
 
            Subsequently, the political discourse on cybernetics in the GDR was gradually replaced by microelectronics, electronic data processing, and computers. Notably, in the Soviet Union, the designation of cybernetics did not disappear. On the contrary, the term was retained without reservation, and informatics or computer science, indeed the whole use of computer technology, was subsumed under it.229 Only in the 1980s, the notion of informatika (informatics) gradually replaced the use of the word kibernetika (cybernetics) to describe the field of computing). In the GDR, automation, and rationalization, aided by technological advances, increasingly became a kind of panacea in the SED’s political repertoire for responding to social, political, and economic challenges.230 The SED leadership was convinced that the promised benefits of scientific and technological advances in computing and data processing could be much better exploited within the socialist system and its planned economy. Consequently, the SED’s nascent sociotechnical imaginary of modern computer technology emphasized the paramount role of the working people in shaping the development and use of this new technology in the socialist society, as well as the claim that computer technology would serve the benefit of all people in the GDR.
 
           
          
            3.2 Institutionalization of Computer Science and Informatics in Higher Education
 
            The start of the 1960s saw the establishment of computer centers in the GDR within the context of a push to establish research and development in the field of cybernetics and information processing. Calculating machines and automatic control systems were developed for the use in industry, research, and administration. Therefore, a need arose to train personnel with a high degree of expertise in these new technologies. From an educational point of view, we can therefore start our search for the roots of computing as an academic discipline in the GDR with the following questions: Where were the first computers built, and in which academic disciplines were the people educated and trained to build and work on these machines, to maintain and repair them, and ultimately to work on the further development of computer technology?
 
            The question of the disciplinary origins of computer science also alludes to the question of naming the new field of knowledge. The title of this chapter deliberately refers to two different terms: Computer science and informatics. While these two terms may be used interchangeably today, in the early days of computing they implicitly referred to two different emphases in the conception of the new field of knowledge. While computer science focused on the device of the computer itself, the hardware, and the design and construction of computer systems and programs, informatics emphasized the process of information processing and the fundamental role of information in a variety of systems and processes.231 This fundamental distinction reflects the bivalent nature of the emerging discipline, which was situated somewhere between technology and engineering on the one hand, and mathematical computation and data processing on the other – although the boundaries between these two spheres were by no means clear-cut.
 
            In West Germany, the cybernetician and engineer Karl Steinbruch first introduced the term Informatik (eng.: Informatics) in 1957 as a portmanteau that combines the words “information” and “automatic” to name the new field of automated information processing.232 In the West German tradition, informatics was thus technically oriented and focused on automated information processing machines and their theoretical-mathematical foundations. In France, the term Informatique was coined by Philippe Dreyfus in 1962 through the foundation of the “Société d’Informatique Appliquée,” the Society of Applied Informatics. However, his conception encompassed a broader definition of the field that also included the social and economic effect of rationalization and automation, as well as aspects of communication. In 1966, the French Academy established the official use of Informatique to designate the “science of information processing.”233 In the Soviet Union, the term Informátika was introduced in 1966 by Mikhailov, Gilyarevskii, and Chernyi, to refer to a “scientific discipline that studies the structure and properties of scientific information.”234 In this way, Informátika brought the meaning of the term closer to library science rather than to a technically oriented computer science. But the meaning of the term subsequently changed, and towards the end of the 1970s and the beginning of the 1980s, informatics was interpreted as a “science focused on the theory of programming and the use of computing hardware.”235 However, the Russian Kibernetika (eng.: cybernetics) remained in use as a catch-all term to describe everything that had to do with automated information processing.236 In the GDR, the name of scientific groups and institution concerned with computing changed from “cybernetics” and “data processing” in the 1960s to “information processing” in the 1970s and 1980s. The latter was a reference to the name of the field favored by the IFIP, of which the GDR became a member in 1970, with Nikolaus Joachim Lehmann as its delegate.237 Only towards the very end of the GDR was the designation of study courses and university institutes changed to “informatics” – once again in reference to the IFIP, which had decided in 1989 to rename the discipline from “information processing” to “informatics.”238
 
            The different cultures and traditions of naming the field of computing and information processing reflect different understandings of what the new science was supposed to be, what it was concerned with and what constituted it. In other words, the search for a name also mirrored the struggles to reach a common understanding regarding the newly emerging discipline’s scope, paradigms, and methods, and from there, to deduce the implications for content and form of computer education and training in higher education.
 
            As reflected in the name, the new field was broadly understood as the science of informational processes in the GDR, rather than putting a narrow focus on the computer itself. However, this understanding did not remain unchallenged, but formed the subject of academic disputes about the nature of the emerging new domain of knowledge, as exemplified by a fundamental disagreement between scientists at the Humboldt University in East Berlin and at the Technical University of Dresden in the 1960s and 1970s. The latter had a decidedly technical profile, and its Institute for Computing Machinery (ger.: Institut für Maschinelle Rechentechnik, IMR) was led by Nikolaus Joachim Lehmann, professor for applied mathematics since 1953, who had developed a series of pioneering programmable electronic computers, the “Dresden computers” “D1” (1956), “D2” (1959), as well as a smaller desktop computer, the “D4a” (1963).239 At the Technical University of Dresden, the developing field of electronic computing followed a relatively narrow, technical conceptualization of information in data processing. The science of computing and informatics was considered a purely technical discipline. In contrast, researchers in information processing at the computing center of the Humboldt University of Berlin understood informatics as a broad and far-reaching fundamental discipline that was concerned with both human and machine information processes.240 In 1972, Klaus Fuchs-Kittowski, a philosopher of science who had habilitated with a thesis on bio-cybernetics and had subsequently worked as a university lecturer on philosophical problems of cybernetics at the Humboldt University of Berlin, was appointed to the full professorship of information processing at the Humboldt University of Berlin.241 His research on information processing focused on philosophical-scientific questions about the phenomenon of information, as well as the study of interactions between computer machines and social organizations in the form of sociotechnical systems.
 
            Thus, despite identical or similar designations of the newly emerging discipline, the research profiles and the teaching offered at the various faculties and universities varied significantly. This was due to different university policy decisions regarding the institutional affiliation of newly established computing centers and information processing departments, but also due to the staffing of chairs and related research groups with people from different disciplinary backgrounds in mathematics, engineering, or philosophy. In other words, the science and teaching of computing in higher education were not formally defined for the whole of the GDR in these early days, but its defining paradigms and methods rather emerged from the everyday practices of groups of informaticians and computer scientists in research and teaching, with different conceptualizations of what the new field of knowledge should be. These processes of disciplinary formation, in turn, can be conceptualised through the emergence of a dominant sociotechnical imaginary of computer technology that came to define the academic discipline of information processing in the GDR.
 
            As mentioned earlier in this chapter, the new field of computing and electronic data processing drew on core concepts of cybernetics and referenced a corresponding sociotechnical imaginary. Cybernetics, and later the new discipline of information processing, were conceived as new scientific fields that would provide the tools, methods, and theories for studying, controlling, and optimizing information processes in technical and social systems. In these early days of computing in the GDR, three facets of a nascent sociotechnical imaginary can be identified that played a crucial role in the early development of both computer technology and the academic discipline of information processing during the 1960s and early 1970s, shaping the goals and priorities of researchers and developers, as well as the ways in which this new knowledge found its way into university curricula.
 
            The first is related to the material and technical effects of computing and focuses on the optimization of technical systems. It envisions techno-scientific progress to boost the socialist economy, and in turn, the computer as a tool for automating and streamlining processes of economic production. The emphasis here is on increasing efficiency and productivity, by replacing certain elements of human labor with programmable machines, which were expected to be able to carry out tasks in a faster and more precise fashion. Accordingly, knowledge and skills related to information technology would need to be taught to students in engineering and electrotechnology, as well as in agricultural science, to modernize and boost productivity.
 
            The second facet relates to a technocratic vision of social and economic planning and focuses on the optimization of social systems. This facet of the imaginary includes the idea that computers can be used to support and enhance the central planning and decision-making processes of the socialist government.242 In the Soviet Union, a similar sociotechnical imaginary of the computer as a tool of technocratic control was prevalent among Party elites, which Eugen Loebl described as “Computer Socialism.”243 The running of simulations and the collection, analysis and interpretation of large data sets to inform economic planning and decision-making, as well as the use of new information and communication technologies, were imagined to greatly facilitate the flow of information in a centrally planned economy. This vision went hand in hand with the economic policy reforms under the NÖSPL introduced by Walter Ulbricht in 1963.244 The envisioned potential of computer technology to optimize the planned economy is exemplified by the following statement, which was printed in the SED’s official party newspaper Neues Deutschland in 1964:
 
             
              Only with the help of electronic data processing systems can the complicated, multifariously interwoven relationships in our economy be processed in such a way that flawless, forward-looking decision-making is made possible. In fact, it is really only with the electronic calculating machines that the planned economy obtains the necessary technical basis. Now, planning can be substantially optimized.245
 
            
 
            To support the effective implementation of the NES, managers and economists would need to be familiarized with the tools of modern information processing and computer technology so as to make the best use of the new tools and methods in the organization of workplaces, production processes, planning and accounting.
 
            Finally, the third facet is related to the social and ideological effects of computing, focused on the role of computer technology in the socialist struggle for a world in which work is no longer a source of exploitation, alienation, and oppression. Accordingly, this facet of the imaginary posited that only under socialism would the computer serve as a means of empowering the people. The new computer technology is envisioned as a means of freeing people from tedious, repetitive work and allowing them to fully exploit their intellectual and creative potential for problem solving, as well as supporting and enhancing their efforts in scientific research innovation. This vision suggested the development of computers for scientific purposes in higher education and research institutions, as well as a broad effort to provide students in all disciplines with knowledge and skills in computing and information processing.
 
            The three facets were part of a newly formed, still unpolished, sociotechnical imaginary shared by pioneering scientists, engineers and state authorities who drove the introduction of information processing technology and related methods and theories into university curricula. In particular, the focus on automation and rationalization, with its seductive promise of cybernetic control and planning of the socialist economy and society, quickly found common ground among engineers and politicians in the 1960s. This imaginary also resonated with proponents of the discourse of the “scientific-technological revolution,”246 in which new technology was presented as a crucial means of achieving the goals of socialism and gaining the upper hand in the struggle between the socialist and capitalist systems.
 
            The sociotechnical imaginary of computer technology as a tool for increasing productivity and scientific and technological innovation, as well as a means of making the planned economy more efficient, was reinforced by the successful domestic development and production of the first mainframe computers in the GDR. The “OPREMA” and the “ZRA1” were both developed at Carl Zeiss Jena, a manufacturer of optical systems and optoelectronics.247 In 1955, the “OPREMA” was used in the GDR’s first computer center at Carl Zeiss Jena to increase the speed and accuracy of optical calculations. Development of the “ZRA1” was completed in 1960 and around 30 “ZRA1” computers were subsequently used in industry, universities, and research for scientific and technical calculations. As mentioned above, Lehmann simultaneously developed a small digital vacuum tube computer called “Dresden 1” (D1) at the Institute of Applied Mathematics at the Technical University of Dresden.
 
            The domestic production of computer technology in the GDR was a vital step towards realizing the anticipated gains in productivity and efficiency. The COCOM embargo248 was imposed by the US and its allies on the Socialist Bloc to prevent a growing war potential of the socialist states during the Cold War.249 It prohibited the export of Western computer technology to the GDR, thus making sanctioned imports costly.250 The small number of Western computers imported into the GDR in the 1960s, including many from the French manufacturer Bull, were primarily deployed in government departments such as the State Planning Commission, the Ministry of State Security, industry ministries or the Central State Administration.251 Computers imported from the Socialist Bloc, on the other hand, often proved to be unreliable and technically inadequate for the tasks at hand. As a result, the serial production of domestic computers was essential for the introduction of computing courses in higher education. The use of GDR computers in computing centers in industry and universities made it possible to offer training courses in the programming, use, maintenance, and repair of electronic computers, and to gradually extend these courses to more students.252
 
            
              
                Table 1:Higher education computer centers in the GDR (1964).

              

                      
                    	Higher Education Institution 
                    	Institute 
                    	Established 
   
                    	Technical University of Dresden 
                    	Institute for Computing Machinery 
                    	1956 
  
                    	University of Halle 
                    	Institute for Numerical Mathematics 
                    	1962 
  
                    	University of Leipzig 
                    	Institute for Computing Machinery 
                    	1962 
  
                    	Technical University of Ilmenau 
                    	Institute for Computing Machinery 
                    	1962 
  
                    	Technical University of Magdeburg 
                    	II. Institute of Mathematics 
                    	1962 
  
                    	College of Architecture and Civil Engineering, Weimar 
                    	Institute of Mathematics 
                    	1962 
  
                    	Technical University of Karl-Marx-Stadt 
                    	Institute of Mathematics 
                    	1963 
  
                    	University of Rostock 
                    	Computing Center 
                    	1964 
  
                    	College of Economics, Berlin 
                    	Institute for Economic Data Processing 
                    	1964 
  
                    	Humboldt University of Berlin 
                    	Institute of Mathematics 
                    	1964 
 
              

              
                 
                  Source: Adapted from Pieper, Hochschulinformatik, 185.

                

              

            
 
            All computing centers were involved in mathematical basic research or applied mathematics in economics and computer systems (see Table 1). Consequently, they initially focused on training of students in mathematics.253 At the Universities of Berlin, Halle, Jena, Leipzig, and Rostock, as well as at the Technical University of Dresden, mathematics students received an additional computer-oriented education and training in one of three possible fields: “Mathematical Methods of Economics, Technology and Planning,” which was offered at the Humboldt University of Berlin, “Mathematical Cybernetics,” offered at the Universities of Leipzig, Jena, Berlin and the Technical University of Dresden, and “Numerical Mathematics and Machine Computing” which was taught at the Universities of Halle and Rostock, and the Technical University of Dresden.254 The latter included a lecture on programming in ALGOL, as well as a practical introduction to electronic computers on the digital computer “ZRA1” and the analogue computer “Endim 2000.”255
 
            Against the background of the narrative of the “scientific-technological revolution” and the reforms of the New Economic System in the 1960s, the academic discipline of mathematics came under political pressure to increase its relevance to industrial production. The SED’s narrative of “science as a primary productive force” made it imperative for academic disciplines to be as practice oriented as possible in their research and teaching.256 For mathematics, as a “pure” science, this posed a serious challenge. In particular, the SED called for the “unity of scientific education and productive practice,” that is, for university teaching to be more oriented towards the economy and the labor market, and for greater cooperation with industrial partners in order to meet their demands for research and education at universities. As a response, a new type of “industrial mathematician” was envisaged, whose economically oriented qualification would enable mathematicians to be employed in industry, to develop new technologies and take on tasks in the planning and management of production.257 Expertise in the application of computer technology was seen as crucial for these mathematicians, who were expected to be able to help harness the potential of modern computer technology in order to increase economic productivity. The introduction of new fields of study in mathematics such as “Mathematical Cybernetics and Computer Technology,” which would be reshaped into “Information Processing” in the 1980s, precisely served this purpose. This qualification was intended to open a broad field of employment for mathematicians in all areas of the national economy, in which automation projects involving electronic data processing systems played a central role.258
 
            In 1964, the SED ratified the “Program for the Development, Implementation and Enforcement of Electronic Data Processing”259 to kickstart organizational reforms and economic growth with the help of a domestic computer industry.260 Electronic data processing had become an economic and political priority. In contrast to both the Soviet Union and the USA, where a substantial part of research and development in the field of computer technology was financed through military budgets,261 the program stated clearly that the tasks of GDR electronics were not to be determined by military technology, but primarily by the civilian aspects of data processing and by operational control technology.262 In line with the prevailing sociotechnical imaginary described above, the program listed a number of objectives.263 These included the optimization of economic planning and management with the help of data processing machines, the automation and rationalization of research and development through the use of computer technology, which was expected to contribute decisively to increasing the speed of scientific and technological progress, and the automation of economic production by integrating computers into automated systems in industry.
 
            The 1964 “Data Processing Program” involved the establishment of new or the expansion of existing computing centers and computing departments in universities, as well as the development of training programs for highly skilled experts in electronic data processing. It envisaged the training of 26,000 specialists for the production and operation of data processing systems by 1970.264 This ambitious number included 19,000 specialists for computing stations, 3,000 specialists for the development and production as well as 2,000 for the organization and maintenance of data processing systems. It also set a target to train 1,000 to 2,000 planners, economists, and technologists, as well as 1,000 “mathematical-technical assistants” for the operation of computing machines (a job title that later changed to “programming engineer”).265
 
            The computer pioneer Nikolaus Joachim Lehmann and the engineer and informatician Gerhard Merkel, who at the time was deputy director of the Central Institute for Automation (ger.: Zentralinstitut für Automatisierung, ZIA), were key players in the development and implementation of the electronic data processing program. While Lehmann believed that computer experts should be trained as engineers, Merkel argued that they should be trained as mathematicians. This debate had had a direct impact on the institutional affiliation and design of the new degree programs to be established.266 The rooting of higher education programs on electronic data processing and informatics in university departments of mathematics is therefore only one side of the story. During the same period, computer technology and electronic data processing also played an increasingly important role in engineering and electrotechnology, as exemplified by the research into computing machines at the Institute for Computing Machinery at the Technical University of Dresden under the direction of Nikolaus J. Lehmann.
 
            As a technical discipline, primarily concerned with machine systems in industrial production, the need to introduce courses on information processing and computer technology in engineering and electrotechnology study programs seemed evident. According to the 1964 data processing program, the system of higher education was thus not only put in charge for the education of mathematicians, but also of engineers for the research and development of data processing technology, and the use of such technology in computing centers. In addition, economists and planners needed to be trained, responsible for the implementation, organization, and use of data processing technology in the industry and state administration of the GDR.
 
            In consequence, institutions of higher education introduced a variety of study courses on computing throughout the 1960s.
 
            
              
                Table 2:Introduction of higher education study courses on computing and informatics in the GDR during the 1960s.

              

                      
                    	1962 
                    	Specialization study course “Theoretical Informatics” 
                    	Friedrich Schiller University of Jena, Faculty of Mathematics 
  
                    	1963 
                    	Engineering study course “Electronic Data Processing” 
                    	University of Rostock 
  
                    	1963 
                    	Study course “Computer Electronics” 
                    	Technical College of Ilmenau, Faculty of Light-current Technology 
  
                    	1965 
                    	Study course “Information Processing and Computer Electronics” 
                    	Technical University of Karl-Marx-Stadt, Faculty of Electrical Engineering 
  
                    	1965 
                    	Study courses “Electronic Data Processing Systems” and “Programming” 
                    	Engineering School for Mechanical and Electrical Engineering of Dresden 
  
                    	1965/66 
                    	Advanced study course “Mathematics and Data Processing” 
                    	Martin Luther University of Halle-Wittenberg, Faculty of Agriculture 
  
                    	1966 
                    	Specialization study course “Mathematical Cybernetics and Computer Technology” 
                    	University of Greifswald, Section of Mathematics 
  
                    	1967 
                    	Engineering study course “Data Processing” 
                    	Technical University of Magdeburg 
  
                    	1968 
                    	Mathematical study course “Informatics” 
                    	University of Rostock 
  
                    	1969 
                    	Specialization study course “Mathematical Cybernetics and Computer Technology” 
                    	Humboldt University of Berlin & University of Leipzig 
 
              

              
                 
                  Source: Data from Pieper, Hochschulinformatik, 362.

                

              

            
 
            The examples listed in Table 2 illustrate the fact that starting in the 1960s, computer specialists in the GDR were in most cases either educated as mathematicians (Universities of Jena, Greifswald, Berlin, and Leipzig) or engineers (Technical Universities of Karl-Marx-Stadt, Magdeburg, Dresden, as well as at technical colleges such as in Ilmenau and Dresden). The University of Rostock trained computer specialists both as mathematicians in “Informatics” and as engineers in “Electronic Data Processing.”
 
            Starting in 1965, the Engineering School for Mechanical and Electrical Engineering in Dresden offered a postgraduate study program in electronic data processing for engineers, which covered technical subjects on machine computing technology and programming courses in ALGOL, as well as cybernetics, econometry, and the organization and planning of industrial production. In addition, “Electronic Data Processing Systems” was introduced as a new field of study.267 In 1969, the Engineering School was re-established as the Dresden College for Engineering in Electronics and Data Processing (ger.: Ingenieurhochschule Dresden).268 It was to serve as a lighthouse for the higher education and training of engineers in computer and automation technology as well as information processing with a strong orientation towards the qualification needs of industry. Dresden was as a hub for microelectronics and computer technology in the GDR. Key institutions for training, research, and development as well as production facilities in the field of data processing were located there, such as the Central Institute for Automation (ger.: Zentralinstitut für Automatisierung, ZIA), the German Academy of Science’s Institutes for Data Processing (ger.: Institut für Datenverarbeitung, IDV) and Electronics (ger.: Institut für Elektronik Dresden, IED), as well as the IMR at the Technical University of Dresden and the Robotron combine.269 Both the Technical University of Dresden and the Dresden College for Engineering in Electronics and Data Processing maintained a close cooperation with the Robotron combine, as well as the local microelectronics and automation research institutes. This was particularly important regarding their curricula in the field of computer technology, as a large part of their graduates – the engineers, mathematicians, and engineer-economists with qualifications in the field electronic data processing – would go on to work in the local data processing and automation industry, computing centers, or research facilities. Following the re-profiling of the Dresden College of Engineering, two new fields of study were introduced in response to the qualification needs of industry: “Systems Engineering of Data Processing” (renamed as “Information Processing” in 1972) and “Information Electronics,” with subsequent specialization courses in programming, application preparation, production, measurement and test engineering, process control, and testing and maintenance.270
 
            The development and introduction of new information technologies to automate economic production also went hand in hand with new theories and methods of data-driven management and organization in industry – fuelled by a sociotechnical imaginary of computer technology as a powerful means of rationalization. This process contributed to the emergence of the field of business informatics. As a result, certain university departments and schools of economics such as the College of Economics in Berlin-Karlshorst trained specialists who were skilled in socialist business management and administration, as well as in data processing and computer technology. The successful use of new information technologies in industrial production was seen as dependent on new ways of planning and organizing work and production processes. Therefore, highly educated management and administrative staff with a thorough understanding of new technologies were considered essential to prepare and implement the introduction of computerized machines and systems in factories and plants.271 The SED politburo candidate Günther Kleiber272 argued in 1968 that managers of socialist enterprises did not need to be trained as electronic data processing specialists, programmers, or maintenance technicians. Rather, he elaborated, it was necessary to start with the basics of socialist management and economic cybernetics, and to teach “[…] such knowledge of data processing that the managers will be able to recognise the possibilities of its use, to determine the tasks to be worked on and to control them regularly; in short, they must be able to decide what is to be done where and in what period of time with the help of data processing.”273
 
            In 1968 the section “Economic Cybernetics and Operations Research” (ger.: Ökonomische Kybernetik und Operationsforschung) was established at the Humboldt University of Berlin.274 The section included a department for “System Design and Automated Information Processing” for the training of electronic data processing organizers and systems analysts. The qualification of these highly skilled specialists was intended to contribute to the effective integration of automated data processing into social organizations and, focus on the sociotechnical aspects of creating and managing complex human-machine systems.275
 
            The computing centers in institutions of higher education were also tasked with the education and training of field-specific specialists in other disciplines, usually in the form of specialization or advanced courses of study. The training agricultural students in “Mathematics and Data Processing” at the University of Halle can serve as an example of this. The use of computer technology to modernize farm accounting and administration, or of data-processing technology to monitor and increase the yield of crops or dairy cows, for example, were promoted early on in the GDR press as concrete applications of the new information technology.276 Teaching the next generation of agronomists the basics of the new information technology was a means of promoting the use of computers and data processing in agriculture in the GDR. Advanced or specialization courses were aimed at providing students and experienced practitioners with the necessary computer skills and knowledge to find innovative ways of solving tasks and problems in their field of expertise, thus developing new computer-based solutions to improve productivity or product quality.
 
            An important juncture in the disciplinary development of computing and information processing was the third reform of higher education in the GDR, which began in 1967 and was closely linked to the economic reforms of the New Economic System at the time.277 The SED leadership’s aim behind the major reform was threefold. On the one hand, it sought to pervade the universities both politically and ideologically, and to assert the party’s claim to leadership. On the other hand, it also aimed to forge closer links between science and industry, particularly in the natural sciences and engineering, to increase the function of science as a “productive force” in the socialist economy. Finally, the reforms aimed to increase the efficiency of research and teaching through structural reorganization and the streamlining of study programs. For the field of informatics and computing, the dismantling of the traditional structures of higher education institutions was a particularly significant development – namely, the dissolution of the existing institutes in favor of a much smaller number of new interdisciplinary units, the so-called “sections”. In 1969/70, merely 170 sections had emerged from the formerly more than 900 institutes at the universities and technical colleges of the GDR.278 For the field of information processing, this was an opportunity to step out of the shadows of the mathematics and engineering institutes which it had been a part of, and to form its own unit – an important step towards becoming its own discipline.
 
            At the Karl-Marx-University in Leipzig, a new section for “Computer Technology and Data Processing” was created in 1969, in which the former Institute for Computing Machinery with the university computing center was integrated.279 The section for mathematics had strongly, but unsuccessfully opposed the separation of its mathematical information processing branch. The new section for “Computer Technology and Data Processing” moved away from a strong focus on mathematical computing and broadened its scope in the teaching of electronic data processing specialists. In addition to the computer education and training of mathematicians in “Mathematical Cybernetics and Computer Technology,” it also taught electronic data processing and computing to students in other disciplines, as well as the postgraduate course in electronic data processing for senior executives in the local economy.280
 
            Similarly, new sections for mathematics and information processing were created in 1968 and 1969, respectively, at the Technical University of Dresden. The section for mathematics was responsible for the education of Diploma Mathematicians, which were taught in “Mathematical Cybernetics and Computing,” probability theory and mathematical statistics, as well as numerical mathematics. Teaching in information processing focused on theoretical informatics and its mathematical foundations.281 The section for information processing, on the other hand, offered a dedicated study program in information processing. After eight (later nine) semesters of studying, focusing more on the aspect of application and programming technology in electronic data processing systems, graduates were awarded the degree of Diploma Engineer.282 In Dresden, the creation of a dedicated information processing section in 1969 thus led to a shift away from mathematically oriented informatics towards a more engineering-oriented curriculum with a far greater emphasis on the technical aspects of computer systems. The establishment of the Dresden College of Engineering with a dedicated information processing section in the same year served to further expand the capacity for higher education and training of computer engineers.283
 
            In contrast, at the Universities of Halle-Wittenberg, Rostock, and Berlin, no sections for information processing were established in the late 1960s, and university computing centers were instead integrated into the new sections for mathematics. This meant that the education and training of experts in computing and information processing was carried out under the auspices of the section for mathematics, leading to the degree of a Diploma Mathematician. The respective courses for both mathematicians and students of other disciplines focused on numerical mathematics and programming, including practical courses at the university computing centers.284 In the case of these three universities, the field of computing remained strongly linked to the discipline of mathematics, both in terms of its institutional ties and the focus of its research and teaching. It was not until 15 to 20 years later, that a dedicated section of department for information processing or informatics was established. In Rostock, a section for information processing was created in 1984 which took over the training of informaticians from the section of mathematics.285 In Halle, an institute for informatics was finally established in 1989,286 and at the Humboldt University of Berlin, a department for informatics was created in 1990.287
 
            Despite these differences between universities, the establishment of information processing departments at several universities and the creation of dedicated information processing study programs in Dresden – notably technically rather than mathematically oriented – was a breakthrough for the nascent discipline of informatics in the GDR. The Dresden Technical University’s program for training engineers in information processing was subsequently developed by the Ministry of Higher Education into a binding national academic curriculum in information processing, which was implemented in 1976.288
 
            The study program consisted of four and a half years of studies and led to the award of a diploma in “Information Processing Engineering”.289 It had a decidedly technical orientation, and prepared students for the development and use of computer systems for automated information processing in industrial production and economic management and planning. Programming instruction and the theory, development, and implementation of automatic information processing systems accounted for the largest share of the study program in terms of teaching hours. Students were taught in the theory and methods of machine- and problem-oriented programming, “algorithmic thinking,” and introduced to the hardware basics of automated information processing systems. In addition, a significant share of teaching was dedicated to fundamentals in physics and mathematics related to information technology (e.g., numerical mathematics, automation, and algorithm theory), as well as the basics of Marxism-Leninism and socialist business administration. The practical orientation of the course was supported by practical exercises on computers, a four-week internship in a socialist company, as well as a practical semester involving a work placement in industry.290
 
            The national basic study program for information processing was an important step in the emergence of informatics as an independent discipline in the GDR, but clearly positioned it as a field of engineering science. At a colloquium in 1984 on the further development of the education and training system for engineers and economists in the GDR, the Minister for Higher Education, Hans-Joachim Böhme, spoke of the “emergence of informatics as an independent engineering discipline” in the context of the growing role of production automation and the accelerated development and application of microelectronics.291
 
            In the field of mathematics and economics, on the other hand, information processing did not constitute a basic study program (ger.: Grundstudienrichtung) in its own right but was part of the mathematics and economics study programs in the form of a possible specialization amongst others (ger.: Fachstudienrichtung). While the basic study program for mathematics of 1976 listed “Mathematical Cybernetics and Computer Technology” as a specialization encompassing 256 hours of instruction,292 the new study program of 1982 included 300 hours of instruction in “Information Processing” as part of the basic study in mathematics, followed by a possible specialization in the field encompassing another 360 hours of instruction.293 At the Humboldt University of Berlin, however, a special variant of the basic study program in mathematics was offered, which expanded the subject area of information processing at the expense of instruction in mathematical analysis.294 In addition to the basic education in mathematics, students of mathematics at the Humboldt University of Berlin received a more extensive basic training in informatics consisting of 740 hours, which included the programming languages PASCAL, PL/I, MODULA or CDL, as well as instruction in compiler technology and computing architectures, operating systems, and computer simulation.295
 
            In economics, the national study programs of 1972 and 1982 both list the subject area “Mathematical Methods and Data Processing in the Economy” as a possible field of specialization. It was aimed at preparing students for the development and implementation of data processing systems in combines, government bodies, higher education, research institutions, as well as organization and computing centers.296 In 1986, a dedicated section for “business informatics” was established at the College for Economics in Berlin. It included the scientific fields of data processing, operations research, accounting and statistics, and management of the socialist economy, as well as the computing center.297 The creation of the section for business informatics in Berlin was an expression of a further branching out of the field of information processing into a new discipline. Positioned in the field of economics, the newly institutionalised discipline of “business informatics” was far less technically oriented than the conceptualization of information processing at the Technical University and College of Engineering in Dresden, and instead focused on aspects of computer-assisted organization, planning, and management of the socialist economy.
 
            In the field of agriculture, students were trained either as agricultural engineers or agricultural economists at technical colleges, schools of engineering or schools of agricultural engineering.298 Informatics was introduced as a subject in the degree programs following a decision by the SED leadership in 1986, which stipulated that a sound knowledge of modern information processing should become an objective of higher education for agricultural engineers and economists.299 However, the amount of time dedicated to informatics, and the contents of the course varied greatly between agricultural and economic specializations. In the former, informatics was taught in merely 68 hours and included the development, organization and aims of data processing in agriculture, the basics of informatics, the use of standardized software, and the practical use of computers to model various aspects of an agricultural business. The students would, for example, use ready-made computer software to calculate and optimize the feeding of farm animals.300 In contrast, 140 hours were dedicated to the teaching of informatics in economic specializations, focusing additionally on the basics of algorithms and programming, data collection and information processing project development, as well as the use of computers for the rationalization of management, planning, and administration.301
 
            Informatics in the field of agriculture was thus divided into a more technically oriented “engineering” branch on the one hand, focusing on computerized agricultural machinery as well as computer hard- and software to automate tasks and control processes in agricultural production, and a more management-oriented “business economics” branch on the other, that focused on economic rationalization, socialist management, and planning on farms using computers as powerful information processing tools.
 
            Following the institutionalization of information processing and informatics in higher education in the form of dedicated sections and study programs, the next big step was the formation of a Society for Informatics in the GDR. In West Germany, such a Society had already been established in 1969.302 The GDR equivalent, the “Gesellschaft für Informatik der DDR” (GIDDR) was founded in 1985 by computer scientists as a “scientific society” affiliated with the Academy of Sciences of the GDR.303 Its members organized scientific meetings and conferences as well as continuing education events. The executive committee published the GI-Mitteilungen, a journal containing scientific contributions as well as information and reports on events and activities of the GIDDR. In particular, the Society used the term “informatics” rather than “information processing” in its name – an expression of its understanding of informatics as a scientific discipline, rather than a collection of automated methods of data processing.
 
            At the same time, the basic study program “information processing” was further developed and renamed to “informatics.” New curricula for informatics were implemented in 1986 at the Technical Universities of Karl-Marx-Stadt, Magdeburg, and Dresden, as well as at the Engineering College in Dresden, and the University of Rostock.304 The new study program included specializations in “Theoretical Informatics,” “Systems Software,” “Applied Informatics,” as well as “Computer Systems Design and Operation.” In contrast to the previous study programming in information processing, the new basic study program in informatics provided an explicit definition of informatics as a scientific discipline with its own merits, scientific methods, and research interests, beyond its practical value for the socialist economy. In the context of the new study program for informatics, it was defined as follows:
 
             
              Informatics is a very young and rapidly developing science. It deals with the systematic processing of information, the basic procedures for obtaining, processing, storing, retrieving, and transmitting information and the general methods of application. It is based on abstraction and modelling of objects and processes of objective reality with the aim of effectively controlling informational processes. Informatics provides the scientific basis for modern information and communication technologies. It uses computer and communication technology based on microelectronics.305
 
            
 
            The 1976 curriculum, on the other hand, had viewed information processing under the primacy of economic development, which required intensive study of the new computer technology and the training of highly educated specialists to operate and develop it. While this earlier engineering course in information processing had been primarily a pragmatic educational response to the economic policy task of qualifying engineers for the development and use of computer systems in the economy, the new study course was an expression of the growing recognition of informatics as its own scientific discipline.
 
            The new study program not only included goals for the professional qualification of the training, but also for the education of the future computer engineers to become “socialist personalities” with ideological and party-political steadfastness.306 To prepare students for the job of a computer engineer in the socialist society, a higher education was required that would provide graduates with a high “sense of political responsibility and moral attitude” and a “firm socialist class stand.”307 For this purpose, the study plan included a basic education in Marxism-Leninism, which was mandatory for all students in higher education since the higher education reform of the 1950s, regardless of their field of study. Students in informatics were also expected to demonstrate an exemplary work ethic, creativity, perseverance, determination, and modesty.308 In addition, the study program also listed four specific qualities that future computer engineers needed to have.309 First, the work in collectives required good communication and cooperation skills. This was deemed as particularly important, as information processing technology was considered as a field where skilled workers from quite different fields and educational backgrounds would have to work together. Second, and related to the first point, was the readiness of computer engineers to familiarize themselves with new areas of expertise, as this would allow for a successful implementation and use of computer technology in new fields of application. For example, the automation of fruit plucking on a farm would require for the computer engineer to get acquainted with the work processes on a fruit farm, to be able to model them and find an appropriate solution where computers could successfully take over certain tasks or even entire workflows. Third, the continued willingness to undergo further training was stated as a prerequisite, as both computer technology and the field of informatics were rapidly progressing, and thus required for experts in this area to continuously update their knowledge and skills. Finally, the study program listed the need for the ability to withstand intense physical and psychological stress to be able to successfully execute the demanding job of an informatics engineer in the GDR economy.
 
            Until 1986, the Technical University of Dresden and the Dresden College of Engineering had been educating students in information processing in parallel. The same year that the new curricula in information processing were implemented, the two educational institutions were brought together in autumn of 1986 to form a unified university center for computer education and research in Dresden. The former College of Engineering was merged with the Technical University’s section for information processing into the newly established “Informatics Center of Higher Education” at the Technical University of Dresden on 4 October 1986.310 With an annual enrollment of 400 to 500 full-time and distance learning students, the “Informatics Center” quickly became the largest academic training center for informatics and computing in the GDR. The right to award doctorates, however, remained with the Faculty of Electrical Engineering and Electronics.311
 
            During the 1970s and 1980s, the emerging field of informatics found fertile ground in several other disciplines, as its theories, methods and tools were seen as applicable to a wide range of sociotechnical systems. This is illustrated by the branching out of the field of computing and information processing in different directions within the spheres of engineering, mathematics, and economics, as described above, but also in agriculture and the natural sciences. Particularly in the 1980s, the development of smaller, more powerful, and cheaper microcomputers made it possible to expand computing education in higher education, as practical training no longer had to rely solely on mainframe computers in large computing facilities.
 
            This expansion of computing in higher education is illustrated by the 1985 action plan devised by the Ministry of Higher Education, which envisaged a massive increase in computer equipment by 1990: In addition to more than 1,000 office computers and data processing systems, the plan stipulated an annual need for 2,000 domestically produced small computers for the training of students in higher education and technical colleges.312 This figure even exceeded the needs of the entire vocational training sector, estimated at 6,000 small computers in total,313 as well as the needs of the elementary school system, estimated at 1,600 to 1,700 computers in the same period.314
 
            The action plan, drawing on the SED’s sociotechnical imaginary of computer technology, expressed the conviction that all students needed to receive an education and training in computing. Several facets of the SED’s imaginary were invoked, specifically the political and economic importance of the new technology for the development of the GDR and in the struggle between socialism and capitalism, as well as its intrinsic value for the development of human forces and the socialist personality:
 
             
              In the unity of communist education and technical education, a deep understanding of the political and economic significance of informatics for the development of the productive forces in all spheres of society must be achieved among all students. Recognizing the value of informatics for the development of human creativity should instil in students the will to use their education in informatics […] for the development of their own personality. Every student must become aware of the class character of the use of informatics in confrontation with the anti-human use of this key technology in the imperialist states.315
 
            
 
            However, the aim was not to train all students in all disciplines to become computer experts. Rather, a four-tiered model was developed for a differentiated higher education of skilled personnel in computing and information technology.316
 
            
              [image: ]
              Source: Graphical representation by the author, based on SAPMO DY 30/J IV 2/2/2138, “Standpunkte zu Konsequenzen aus der Entwicklung der Informatik und informationsverarbeitenden Technik für das Bildungswesen,” 5–8.

                Figure 2: Four-tier model of computer technology education in higher education in the GDR.

             
            The lowest tier encompassed the teaching of basic computer science skills to large numbers of students in all disciplines, especially also in the humanities and social sciences.317 It was aimed at teaching students the necessary knowledge and skills to use computer technology in their specific field. This strategy of introducing computer technology to all students across disciplines reflects the underlying sociotechnical imaginary, which posits computers as powerful tools that penetrate all areas of human thought and work. As a result, highly educated professionals in all branches of industry, business, and science needed to understand the potential of this new technology to advance their respective fields in line with the SED’s vision of how computers could be used to modernize and grow the socialist economy of the GDR.
 
            The second tier involved a more in-depth, user-oriented computer education and training in CAD/CAM, aimed at students in the natural sciences, engineering, economics and agriculture. Their instruction involved the knowledge of a higher programming language, as well as the necessary skills to use data management and software systems to solve tasks in their respective field of expertise. The third level was aimed at providing an advanced education and training in informatics and computing for approximately 15% of the students in technical, economic, and agricultural disciplines, that would enable the sophisticated use of this technology for specialized purposes, such as the creation of application software specific to a particular field of application in research or industrial production. These students received in-depth programming training in a second programming language, instruction in computer and operating systems, as well as training in the implementation, further development, and maintenance of user software in their field. The training of subject-specific specialists at levels two and three corresponded to the SED’s sociotechnical imaginary of computer technology as a means of increasing economic productivity by optimizing sociotechnical systems in technical fields, economics, and agricultural sciences. The introduction of comprehensive computer training for students in these disciplines was therefore prioritized.
 
            The final and highest level of higher computer education was reserved for the training of highly qualified computer experts through a dedicated study program in informatics. These graduates in informatics needed to be enabled to work in close cooperation with users to develop hard- and software tools and systems according to specific user needs. Their task consisted in the further advancement of GDR computer hard- and software in both interdisciplinary and international cooperation within the Socialist Bloc.
 
            In contrast to its historical roots in mathematics, informatics and computing had become a highly interdisciplinary field, both in terms of research and higher education. The availability of microcomputers, alongside a vigorous political push for modernizing the GDR’s industry with the help of computer-aided manufacturing and design (CAD/CAM) in the 1980s318 had further shifted the focus of higher education and training in informatics and computer technology closer to the technical sciences. By the second half of the 1980s, most graduates of universities and technical colleges that were educated in informatics or computer-aided manufacturing and design had a background in the technical sciences, followed by economic sciences, agricultural sciences and finally mathematics and natural sciences.319
 
            
              
                Table 3:University graduates with a higher education in informatics and/or CAD/CAM, differentiated according to the level of computer technology education they received (see Figure 2).

              

                           
                    	Field of Study 
                    	Level 
                    	Number of Graduates in the year  
  
                    	 
                    	 
                    	1986 
                    	1987 
                    	1988 
                    	1989 
                    	1990 
                    	Total 
   
                    	Mathematics and Natural Sciences 
                    	I 
                    	1400 
                    	1400 
                    	1400 
                    	1400 
                    	1400 
                    	7000 
  
                    	II 
                    	100 
                    	200 
                    	500 
                    	750 
                    	900 
                    	2450 
  
                    	III 
                    	n/a 
                    	20 
                    	50 
                    	100 
                    	150 
                    	320 
  
                    	Technical Sciences 
                    	I 
                    	7500 
                    	7500 
                    	7500 
                    	7500 
                    	7500 
                    	37500 
  
                    	II 
                    	3500 
                    	5000 
                    	7500 
                    	7500 
                    	7500 
                    	31000 
  
                    	III 
                    	375 
                    	750 
                    	1125 
                    	1125 
                    	1125 
                    	4500 
  
                    	Economic Sciences 
                    	I 
                    	2750 
                    	2750 
                    	2750 
                    	2750 
                    	2750 
                    	13750 
  
                    	II 
                    	100 
                    	1600 
                    	2750 
                    	2750 
                    	2750 
                    	9950 
  
                    	III 
                    	n/a 
                    	n/a 
                    	130 
                    	275 
                    	410 
                    	815 
  
                    	Agricultural Sciences 
                    	I 
                    	1250 
                    	1250 
                    	1250 
                    	1250 
                    	1250 
                    	6250 
  
                    	II 
                    	n/a 
                    	1250 
                    	1250 
                    	1250 
                    	1250 
                    	5000 
  
                    	III 
                    	n/a 
                    	60 
                    	125 
                    	190 
                    	190 
                    	565 
  
                    	Information Processing (1990: Informatics) 
                    	IV 
                    	250 
                    	250 
                    	250 
                    	270 
                    	380 
                    	1400 
  
                    	Total 
                    	I 
                    	12,900 
                    	12,900 
                    	12,900 
                    	12,900 
                    	12,900 
                    	64500 
  
                    	II 
                    	3,700 
                    	8,050 
                    	12,000 
                    	12,250 
                    	12,400 
                    	48400 
  
                    	III 
                    	375 
                    	830 
                    	1,430 
                    	1,690 
                    	1,875 
                    	6200 
  
                    	IV 
                    	250 
                    	250 
                    	250 
                    	270 
                    	380 
                    	1400 
 
              

              
                 
                  Source: BArch DR 3/26974, “Dienstbesprechung beim Minister,” dated December 22, 1986, attachment no. 1, “Vorlage Nr. 189/86: Volkswirtschaftliche Gesamtkonzeption zur Qualifizierungsstrategie auf dem Gebiet CAD/CAM,” 14.

                

              

            
 
            Notable across all fields of study is the relatively low share of graduates trained in informatics on levels III (field-specific specialists) and IV (generalized computer specialists) compared to those who received a basic user training with no or very limited programming instruction. The SED’s push for a computer education for all students must therefore be understood as an effort to provide students of all disciplines with a basic understanding of computing, but above all to inculcate in them the SED’s sociotechnical imaginary. According to the SED’s vision of a computerized future under socialism, highly qualified graduates were to be familiarized with the myriad possibilities offered by modern computer technology for achieving economic prosperity and social progress in the GDR. In contrast, only a limited number of students, especially in the technical sciences and in special courses of study on information processing, received in-depth specialized training in computer science.
 
           
          
            3.3 Continuing Education and Training in Computing and Information Processing
 
            Computer technology and its application in economic production developed rapidly during the 1970s and 1980s. The political program of the SED reflected these changes and made it imperative to respond quickly to new developments on an international scale and to the new skill requirements that resulted from them. The SED’s economic strategy for the 1980s reaffirmed the paramount importance attached to microelectronics and automation technology in rationalization and boosting economic productivity, as well as to overcome work activities that were deemed detrimental to health, physically heavy, and monotonous.320 The further development of microcomputers, industrial robots, and CAD/CAM systems for the use in industrial production was an essential component of this economic program. Consequently, the rapid adoption of the latest technological innovations in research and development and their transfer to the workplace was an essential aspect of the SED’s plan to increase economic competitiveness of the GDR’s socialist economy. This in turn meant that to realize the sociotechnical imaginary of computing as a driver of economic competitiveness and progress, it was essential that the highly skilled people working on and with computers constantly updated their skills and knowledge to keep up with this rapidly evolving technology. Against this background, lifelong learning became an increasingly important role for higher education institutions to facilitate the transfer of skills and knowledge between research and industrial practice. A 1977 report by the Training Center for Electronic Components at the Technical University of Karl-Marx-Stadt emphasized this close link between technological progress, economic competitiveness, and continuing education:
 
             
              Especially under the conditions of the scientific-technological revolution, the demands for continuous targeted further education as part of all-round personality development are particularly high, since scientific-technological progress is the main factor in the intensification of our national economy, and socialist intensification is the decisive issue in increasing the effectiveness of social production. […] Once acquired, education and experience alone are no longer sufficient to survive in modern research, development, and production or to be able to positively influence and advance them.321
 
            
 
            The political and economic importance that the SED attached to modern computer technology and the characterization of informatics as a constantly and rapidly developing field of knowledge thus played an important part in promoting the notion of “lifelong learning” in the GDR and, at the same time, in assigning a key role to universities as providers of further education and training in this regard.322 In anticipation of the rapid scientific and technological advances in the new information processing technologies, higher education institutions were tasked with providing various forms of continuing education and training. To meet the different needs of highly qualified personnel in research and industry, the following four forms of further education and training were offered:323
 
             
              	
                The first involved the transfer of knowledge between science and industry, in the form of so-called “problem seminars”. These were regular organized exchanges of experience between academics in higher education and research, and practitioners in industry, focusing on specific new developments and findings in the field.

 
              	
                Secondly, institutions of higher education arranged further education and training for their own staff, namely university lecturers and junior researchers. This served both as a means of transferring knowledge and expertise between different scientific research and higher education institutions, as well as to ensure up-to-date education and training for students and emerging researchers.

 
              	
                Third, universities were tasked with the further development and expansion of postgraduate studies in informatics. These courses were aimed at highly skilled practitioners in industry to acquire an in-depth education in new information technology, the theories and methods of automated information processing, and their practical application.

 
              	
                Finally, institutions of higher education also offered a broad range of further education and training courses in the field of computing and information technology, in coordination with the Chamber of Technology (germ.: Kammer der Technik, KdT) and other training institutions. These courses were designed as a short-term adult and continuing education measure, focusing on specific aspects of new computer technology and its applications, and tailored to the needs of local industry.

 
            
 
            The new role of higher education institutions in providing continuing education and training for highly skilled scientific and industrial personnel was further consolidated with the institutionalization of centers on continuing education in key fields of the SED’s science and technology policy. In 1978, a first center for continuing education in the field of microelectronics was set up,324 which was to coordinate the content and organization of continuing education programmes on microelectronics and computer technology offered by the various educational institutions.325 Fifteen universities and colleges formed part of the coordination center, as well as three engineering schools, all district and professional associations of the KdT, and a number of relevant institutes of the GDR’s Academy of Sciences. A new center for coordinating continuing education in “informatics” was set up at the “Informatics Center for Higher Education” which had been established in 1986 in Dresden, replacing six territorially oriented “Leading Centers for Continuing Education in Information Processing” (ger.: Leitzentren der Weiterbildung für Informationsverarbeitung).326
 
            However, continuing education not only played a role in keeping the academic and industrial expert’s knowledge on computer technology up to date with scientific and technological advances, but also to strengthen and secure their ideological and political alignment with the SED’s sociotechnical imaginary. In a report on the experiences gained at the center for continuing education on electronic components at the Technical University in Karl-Marx-Stadt, the authors explicitly pointed out that continuous further education was not only aimed at contributing to technical progress and increases in productivity, but always had to foster the “all-round development and education of socialist personalities” which “consciously shaped social life.” The tasks for the GDR’s system of further education were therefore “not be derived unilaterally from the development of technology.”327 It was seen as essential that socialist workers, as the “owners of the means of production,” possessed a sound understanding of the inner workings and regularities of society in order to be able to consciously shape the socialist society in a “planned and organized manner”.328 Further education therefore had to form a unit of both technical and political-ideological instruction to enable workers to assess and actively control the social impact of the development and use of new technologies according to socialist ideals and values, so as to achieve the desired results.329
 
            Crucially, within the SED’s sociotechnical imaginary, the computer was regarded as politically “neutral,” allowing it to be adopted in the GDR despite its origins in the USA.330 The SED’s sociotechnical imaginary suggested that it was not the machine itself, but rather the way how it was appropriated and used within a certain political, social, and economic system, which would determine its effects on the people. In line with the socialist leadership’s assertion that computer technology was used in a destructive way under capitalism,331 it was argued that to avoid such detrimental social effects on the working class, its further development and use in the GDR needed to be closely aligned with the socialist ideology and, by extension, the political programmes of the SED. Students needed to be “made aware of the use of informatics in the imperialist states, which is against the interests of the working people,”332 replacing people with machines. In the socialist GDR, by contrast, the SED promised that students would not end up unemployed, but able to use their skills and knowledge for the benefit of all: “Where people, not profits, are the measure of all things, even the most complex problems of the scientific and technological revolution are solved for the benefit of mankind. The spectre of unemployment does not grin at graduates here; elsewhere it is part of the wake of new technologies, and there it often devalues the efforts of years of training.”333
 
            Thus, only if the developers and users of computer technology in the GDR were firmly rooted in socialist values and beliefs, and their actions aligned with how the SED envisioned the further trajectory of computer technology in the GDR, could the new technology be considered “safe” from the party’s ideological point of view. Particularly in higher education, where the computer experts who were to play a major role in the development and future applications of computer technology in the GDR were educated and trained, it was of paramount importance to the party leadership to ensure that the sociotechnical imaginary and the political priorities of the SED were firmly anchored in the study programs and regularly reaffirmed through continuing education. Accordingly, socialist higher education needed to instil a “sense of responsibility” in scientific and technological elites, to guide the future trajectory of modern computer technology into the “right” direction: “The higher the level of education and the greater the wealth of experience of a scientist, the better this sense of responsibility can develop. However, the sense of responsibility flattens with incomplete, superficial and out-of-date education, because then one’s own possible actions and decisions can no longer be fully kept track of.”334 The role of continuing education was thus also to renew the “sense of responsibility” in computer experts by revitalizing the normative function of the SED’s sociotechnical imaginary, thus preventing computer experts from “unaware wrong action and decision-making,” which was “very often connected with a lack of willingness to rectify the situation, precisely because in such cases the lack of deeper insight, the lack of thorough knowledge and the ensuing impediment of the ability to communicate with the collective of co-workers, limit the rational, factually correct ability to think, act and decide.”335
 
            With regard to the social implications of the self-proclaimed “scientific-technological revolution,” the SED leadership declared it imperative for institutions of higher education to undertake interdisciplinary research into how the application of microelectronics impact on planning and management of economic production, the role of workers and the character of their work as well as the qualification and skill requirements of the workforce.336 While the SED’s plan for research on the broader impact of microelectronics and computer technology did not mention possible undesirable effects that could manifest in the GDR, it explicitly called for a “pro-active confrontation” with the social consequences of the application of microelectronics under capitalism, as well as the “demonstration of the superiority of the socialist social order” in this regard.337 The results of such research endeavors were thus predetermined and merely served to confirm the SED’s sociotechnical imaginary, in which the social effects of the widespread use of computers within a given society were determined by its dominant political ideology. In this context, the contrasting juxtaposition of the socialist and capitalist systems prevented a differentiated discussion of the desirable, but also the possibly undesirable negative social consequences of the use of technology in the GDR.
 
            At the same time, the politically motivated confrontation between capitalist and socialist systems in the competition for new computer technology led to a focus on exclusive cooperation with countries of the Socialist Bloc in higher education and the training of computer specialists. The GDR’s political leadership and educational policymakers were convinced that only together with the Soviet Union and the other countries of the socialist community could the potential of informatics for the GDR’s performance growth be fully exploited.338 It was argued that the rapid changes in production, the implementation of the scientific and technical revolution, the increase in the efficiency of socialist production, and the requirements of the “class struggle with imperialism” made it absolutely necessary to fully develop the potentials resulting from the socialist economic integration of the COMECON countries.339 Socialist integration, in turn, was expected to place new demands on the content of education and to contribute to the deepening of cooperation in the education and training of cadres.340
 
            Consequently, the SED leadership called for increased international cooperation in higher education with other socialist countries, especially regarding new technologies, through the exchange of students, emerging researchers, and guest lecturers, as well as the organization of international conferences and study visits. The knowledge gained from such international contacts were then to be transferred into practice in the GDR’s research institutions and industry.341 Moreover, it was suggested to follow the example of the Soviet Union and set up further education courses for foreign graduates from the socialist member states at GDR universities. As this was seen as a completely new task for the GDR higher education system, but one that would become increasingly important and necessary in the future, a limited number of continuing education courses were established for this purpose by 1980. The courses were designed to focus on scientific fields which were deemed attractive for socialist states, and which related to key fields of scientific and technical cooperation within COMECON, such as microelectronics.342
 
            However, cooperation and the exchange of knowledge in the field of new computer technology between socialist countries was not as free and unrestricted as the rhetoric of systemic conflict between socialism and capitalism and the SED’s repeated calls for collaboration between socialist “brother states” might suggest. In fact, the competition for economic and technological progress went beyond the level of ideology and manifested itself at the level of individual countries struggling to ensure the competitiveness of their national economies. This is illustrated by the fact that the same document, which had suggested the establishment of further education and training courses for foreign graduates which had studied at universities in the GDR, advised against the opening of already existing further education courses in the field of new technologies directed at GDR cadres to foreign specialists of socialist states, since these courses were “very specifically tailored to the needs of the GDR, and in many cases confidential in character.”343 Instead, a number of courses on selected topics such as the production of integrated semiconductor components, theoretical electrotechnology, and microelectronics were set up specifically for the further education of foreign specialists from COMECON countries. In return, the GDR expected for its own graduates from foreign universities in socialist countries to be able to undergo short-term further education and training courses at these institutions of higher education abroad.344
 
            Thus, even among the states of the Socialist Bloc, there was a certain degree of secrecy surrounding cutting-edge expert knowledge in microelectronics and computing, as it was shared within the scope of continuing education at university level. In contrast to the more broadly themed undergraduate programs, problem-oriented seminars and postgraduate studies were tailored to the immediate skill needs of GDR industry and focused on the latest research findings and technological innovations.
 
            While the SED’s imaginary posited computer technology as a matter of critical importance in the power struggle between socialist and capitalist systems, the decision to keep certain knowledge from its ideological partners, hints at the fact that in practice, the struggle was perhaps not so much about strengthening socialism in the ideological battle against capitalism, but rather to strengthen the GDR as a nation-state, its national economy and the legitimacy of its political leadership by showcasing its technological prowess and innovativeness in a global competition against both capitalist and other socialist states. Similarly, the Soviet Union assigned research and development in microelectronics and computer technology largely to the secretive military complex, thus keeping the latest findings in this field under wraps.345 Even the socialist partner countries were denied access to the Soviet Union’s expertise in high technologies, severely hampering international cooperation in computer development within the Socialist Bloc, which the SED had counted on. The global economic and technological competition between industrialized nation-states was therefore not only fought out between the two blocs of the socialist East and the capitalist West, but also, to a certain extent, between countries within the same bloc – each on its own against all the others, even among the socialist “brother states.”
 
           
          
            3.4 Chapter Conclusion
 
            The emergence of modern computer technology in the GDR initially was concentrated in higher education institutions, such as the Institute for Computing Machinery at the Technical University of Dresden, where Nikolaus Lehmann developed pioneering programmable computing machines, or in large industrial combines such as Carl Zeiss in Jena, where the “ZRA1” and “OPREMA” were created. In its early days, it was a new technology that was developed and used by a small fraction of society. Few researchers and highly educated specialists had access to the large and expensive mainframe computers, which were stationed in computing centers associated with universities, research institutes, state ministries and large industrial complexes. In the 1960s, most computing centers in higher education were institutionally associated with mathematics departments. Their work was driven by an interest in numerical computing, as well as by efforts to make the “pure” science of mathematics more practice-oriented by further exploiting the potential of scientific computing for applications in industrial production. At the same time, computer technology also took root in more technically oriented disciplines such as engineering, where researchers were more interested in system design and architecture of hardware and software.
 
            Concurrently with the development of the first modern computers, a sociotechnical imaginary of computer technology developed, shaped by pioneering researchers and engineers, that was soon readily adopted by the SED and imbued with the party’s ideological and political stamp. Drawing upon the discourse on cybernetics, that both predated and accompanied the development of the first programmable digital computers in the GDR, the SED promoted a sociotechnical imaginary of computer technology as a potent instrument of information processing, that would form the basis of scientific, data-based political decision-making and control of the socialist planned economy. Moreover, computers were imagined as a technology that would revolutionizes industrial production and significantly boost the GDR’s economic productivity. In the context of the Cold War, it was anticipated that these effects would catapult the GDR to the forefront of the competition between socialist and capitalist systems. An important element of the SED’s imaginary was the claim that computer technology was inherently “neutral” and that its social effects were determined by the political and ideological system that guided its development and use. The sociotechnical imaginary of socialist computerization, which envisioned a desirable future of social and economic progress for the GDR, was thus contrasted with the dystopia of inhumane “capitalist” computerization, which was envisioned as unfolding to the detriment of the working class and prioritizing profits over the well-being of the people.
 
            The sociotechnical imaginary’s focus on increasing economic productivity and raising the effectiveness of centralised planning and governance of the socialist economy fostered the spread of computer technology and computational methods from mathematics and engineering into research and higher education in the field of economics, socialist business management and administration, and agriculture. With the advent of smaller and cheaper microcomputers in the 1980s, the dominant sociotechnical imaginary no longer conceived of the computer solely as a technology for increasing efficiency in management, planning and industrial production, but also as a tool that could be used universally in all kinds of disciplines to support and expand human mental abilities in research, teaching, and learning. As a result, the SED leadership decided to introduce computer education courses in all disciplines that would train students in the use of this new technology and show them the wide range of applications and benefits of computers for socialist society and the economy. However, more in-depth knowledge of computer technology and advanced programming skills remained reserved for a select number of students, the majority of whom were in technical disciplines.
 
            The SED identified modern computer technology as an area of paramount importance for the future of the GDR, but one that would be subject to rapid change due to the rapid pace of scientific and technological progress – as epitomized by the rhetoric of the “race against time.”346 Consequently, an urgent need for continuing education in this field was identified, which became a task of growing importance for higher education institutions. Universities and technical colleges were tasked with providing a wide range of continuing education programs and short courses for staff in both academia and industry, in order to update the skills and knowledge of these highly skilled people with the latest advances in the field, and to ensure a seamless transfer of knowledge and exchange of experience between academics, researchers, and practitioners.
 
            Despite the SED’s rhetoric of fruitful socialist cooperation in higher technologies among the COMECON member states, and in particular the partnership with the Soviet Union, cutting-edge research results and the latest, highly industry-relevant knowledge and skills imparted in continuing education courses were kept to some extent confidential, even among the socialist partner states. This reluctance on the part of both the Soviet Union and the GDR to cooperate fully and without restrictions in the field of high-technology research and training suggests that computer technology was seen not only as a matter of competition between socialism and capitalism as to which system could better exploit its advantages and achieve a higher degree of social and economic progress, but also as a matter of national prestige and political legitimacy of a country’s leadership. The sociotechnical imaginary promoted by the SED saw the computer as a technology of the future that would bring prosperity to the GDR and help to cure its economic and political ailments.347 The SED publicly proclaimed and celebrated its “national” technological achievements, in what appeared to be an increasingly desperate effort to establish itself internationally as a serious economic competitor,348 but also on a domestic scale, to secure the political support of the people in the GDR and increase their confidence in the government’s ability to deliver on its ambitious goals and promises for a bright and prosperous future.349
 
           
        
 
      
       
         
          4 Training the Socialist Workforce for the Computer
 
        
 
         
          The very first integrated circuit was created in 1959 by Jack Kilby and patented 1964 in the USA.350 It formed the basis for microchip technology, which was at the core of the development of increasingly smaller and more affordable computers in the following decades. The low cost and high-speed information processing potential of microelectronics technology, its flexibility and wide range of applications promised considerable improvements in productivity in industrial production, office management and other areas of the economy and society. The production of early types of integrated circuits soon also started in Japan, Great Britain, France, and West Germany between 1965 and 1968.351
 
          In the GDR, the first integrated circuits were manufactured in 1970.352 In these early days, thus, the GDR was not all that far behind the international competition in the development of microelectronics. Unlike the socialist leadership of the Soviet Union, the GDR’s SED leadership had already officially recognized and promoted since the mid-1950s also the civilian use of electronic computer technology outside the military complex as an important engine for social and economic progress. However, when Walter Ulbricht had to resign from his post as the SED’s First Secretary and Erich Honecker took his place in 1971, Honecker’s new political program called for “unity of economic and social policy” and set new priorities. The socialist leadership would continue its efforts to promote technological innovation but shifted priority to producing more consumer goods and housing to improve living standards and ensure the political loyalty of the people. As an immediate consequence, the SED leadership decided to drastically reduce the investment in high technologies.353 Thus, during the early 1970s, as microelectronics and electronic computing became key technologies in many advanced industrial states, the political and economic conditions in the GDR for building up a potent microelectronics industry were rather unfavorable.
 
          
            4.1 Building a Computer Industry in the GDR
 
            Over the 1970s, the GDR’s technological backlog compared to Western competitors and Japan increased significantly.354 The impact of Honecker’s restrained technology policy was exacerbated by the effect of the COCOM embargo, which had been imposed by the USA on socialist countries. It successfully prevented the legal import of specialized technological equipment and state-of-the-art computing technology that GDR scientists and engineers could have taken advantage of for reverse-engineering and imitation. The undermining of these regulations with the help of the GDR’s secret service consumed large amounts of the already scarce foreign currency and was only successful in isolated cases.355 From a strategic point of view, the GDR’s approach of imitating Western technology instead of developing their own innovations was unsuitable to eliminate the technological backlog. For the most part, it was not possible to acquire the very latest devices to serve as models for their own copies. And until the efforts of reverse-engineering bore fruit, more years passed, so that the domestically produced components and devices were already far behind the state-of-the-art. In the best case, the copycat strategy could help the GDR not to fall back too far behind the leading competitors in the field of computer technology – but it could not create the kind of innovation that would have been necessary to put the GDR at the global forefront of technological development.356
 
            In addition, a serious willingness to cooperate in the development of microelectronics among the Eastern Bloc was largely absent, especially in the case of the Soviet Union. There, the development of high technologies took place primarily in the top-secret military complex, to which the GDR was not given access to information that could have helped its efforts in microelectronics research and development. The latest technological developments from these “closed-off” areas of military research could therefore not be transferred to the field of civilian production.357 Especially as the US-Soviet relations worsened in 1983, the Soviet Union tried to involve the states of the Eastern Bloc more closely in their armament programs. As a result, the Soviet Union increased pressure on the political leadership of the GDR to prioritize military uses of microelectronics in their research and development efforts.358
 
            But by the mid-1970s, the civil use of microelectronics to build state-of-the-art industrial machinery and boost the productivity of industrial production became a key concern of GDR economists and political leaders. As export numbers for GDR machine tools had plummeted, the accelerated and intensified development of microelectronics was seen as vital to secure the exportability of important economic products, especially in mechanical engineering.359 In addition, microelectronics had internationally become a key field to prove the competitiveness of national economies and ability of countries to keep up with the rapid progress in high-technology research and development. As such, it played an important role – ideologically, economically, and militarily – in the political competition between socialist and capitalist systems.360 At the domestic level, the development of microelectronics and computer technology also offered an opportunity for socialist propaganda and in fulfilling the SED’s political pledge regarding the betterment of working and living conditions in the GDR. Computers and computerized machines promised to relieve the working people of monotonous and heavy labor, and to boost productivity to increase economic prosperity and make desired consumer products available more quickly and in greater numbers. Especially also the supply of modern electrotechnical and electronic consumer goods for the GDR population was crucial in the comparison with West Germany, as GDR citizens were well aware of the shortcomings of the socialist economy in fulfilling their consumption needs.361
 
            Thus, in line with Honecker’s paradigm of “unity of economic and social policy,” the SED’s sociotechnical imaginary in the second half of the 1970s emphasized in particular the aspects of computer technology as a powerful means of increasing economic productivity and competitiveness of the GDR industry on the world market, as well as the positive social effects of the use of computer technology in economic production, namely better working and living conditions for the people of the GDR.
 
            In response to the increasingly pressing economic and political challenges, and the promises of the dominant sociotechnical imaginary which posited computer technology as a potent remedy, the SED leadership decided in 1977 to launch an initiative to build and expand its own capacity for the development and use of microelectronics and computer technology in GDR industry.362 While the Soviet Union continued to perceive microelectronics technology primarily as a means in the attempt to gain the upper hand in the arms race with NATO, the GDR primarily (but not exclusively) invested in the development and use of microelectronics and computer technology to overcome its national economic crises in the late 1970s and over the course of the 1980s.363 In 1978, the SED initiated the creation of the Microelectronics combine in Erfurt as a socialist conglomerate of different factories and enterprises related to the production of semiconductors, microprocessors, and other microchip technology.364 The VEB combine Robotron became the focal point of electronic data processing in the GDR, and a leader in the field of computer technology among the states of the Socialist Bloc. The Robotron combine was responsible for the development, production, and distribution of electronic data processing machines, small and microcomputers amongst other electronic equipment and consumer goods, as well as operating systems and software.365 In addition, Robotron also provided its clients with training and services for electronic computer technology and office machines.366
 
            The GDR’s political leadership anticipated that the massive investment in building up a domestic microelectronics industry would pay off, on the one hand, by triggering modernization effects for the entire economy, including enormous increases in productivity. On the other hand, it was hoped that exports of microelectronic components and devices, computer technology, and computerized machines would bring much-needed foreign exchange into the country.367 Against this background, the “microelectronics program” launched in 1977 was first and foremost an extensive political program for economic modernization and rationalization, driven by the SED’s sociotechnical imaginary of computer technology as a driver of economic progress. But to get the working people of the GDR on board with this ambitious strategy of widespread computerization, the SED’s propaganda also had to include promises of the expected positive effects on the people, by envisioning the new technology as a harbinger of “social progress” – in the form of better conditions of working and living in the GDR.
 
           
          
            4.2 A Workforce for the Era of Mainframe Computers
 
            In 1967, the Robotron 300 (R 300) mainframe computer went into serial production, which was to become one of the most widely used mainframes in the GDR for both scientific and commercial applications (see Figure 3). The R 300 was a fully transistorized computer of the second generation, and more powerful than any of the previously developed computers in the GDR.368 It was praised as an important working tool for organizing the complete and continuous processing of all the masses of data in the reproduction process and heralded as a means of modernizing the GDR’s economy, but also as a potentially lucrative export product.369 The operation of the R 300 required a high number of skilled workers: It was estimated that in a two-shift operation, as many as 75 workers were necessary for operating a single machine.370 While less than a third of these workers would require a higher education, roughly two thirds were to be trained through vocational and adult education. The latter included 25 workers fully skilled in electronic data processing, and 25 with a partial training in this field, as well as two mechanics and a steno typist.
 
            In addition to preparing workers to operate and maintain the machine, the introduction of the R 300 into companies and other institutions also required extensive and careful planning on the part of top management. To coincide with the start of serial production, a two-day seminar was held for the directors of the select number of companies and institutions that were due to receive an R 300 in the same year or the following year.371 The seminar’s purpose was to prepare the directors for the deployment of the powerful and expensive computer they were about to receive, focusing in particular on the tasks that the SED leadership had set with regard to the computerization of the GDR’s economy, and the envisioned economic benefits that were to be achieved with the help of the R 300.372 The fact that the seminar was chaired by none other than Günther Kleiber, State Secretary for Data Processing, underlines the economic and political importance attached to the operational preparations for the deployment of the R 300.
 
            Since there were not yet any official, GDR-wide vocational curricula and job profiles for the future operators and maintenance staff of the computer, local training centers set up specialised short-term courses in the use and maintenance of the R 300. The training center of the VEB Bürotechnik in Leipzig, for example, was equipped with an R 300 for the practical training of engineers and technicians. Within just three years, more than 15,000 workers were to be trained there in short courses lasting between three and six weeks.373
 
            
              [image: ]
              Sources: “Facharbeiterin für Datenverarbeitung am Magnetbandgerät, 1973” Photograph by Eugen Nosko, © Deutsche Fotothek / Eugen Nosko‎; “Robotron R300,” 2009, Procolotor, CC BY-SA 3.0, via Wikimedia Commons.

                Figure 3: Magnetic tape units (top) and control panel (bottom) of the R 300.

             
            Within a short time, the limited but growing availability of mainframe computers created an urgent need for skilled operators and maintenance staff, especially if the potential of the expensive mainframes was to be exploited to its full potential through shift operation.
 
            Consequently, and in face of the envisioned scale of deploying electronic data processing machines in the GDR, their operation could no longer be limited to professionals with a higher education degree. Instead, new job profiles for electronic data processing specialists were developed for vocational training and adult education, to meet the increasing demand for qualified personnel that was able to operate and program the new electronic data processing machines.374 These early computers of the second generation used magnetic tapes and drums for data storage and had to be programmed in machine and assembly language. Paper tape and punched cards were used for the input and output of information.
 
            In the 1960s, the operation sites of new data processing technology – research facilities, combines and companies – were responsible for planning their own need of qualified workers for data processing, and arranging adequate training measures.375 Some companies, combines and research facilities trained “technical computers” since the early 1960s and “skilled workers for data processing” since 1965,376 but only to cover their own demand for qualified personnel, and tailored to their specific technical skill needs.377 These workers underwent a short training in the practical operation of specific computer machines available in their workplace, without being taught an adequate level of fundamental theoretical knowledge.378 However, in face of the fast-paced advancement of computer technology, vocational policymakers saw a need for a broader education and training in the use of electronic computers that went beyond a practical introduction to and working knowledge of one specific machine. Instead, the education and training of skilled data processing workers needed to provide a solid theoretical foundation to enable them in the future to familiarize themselves quickly and easily with newly introduced machines and devices and use them for their work.379 It was expected that over the next few years the proportion of data processing workers employed on punch-card machines would gradually decrease, while the share of workers employed on electronic computers and as programmers would increase significantly.380 It was argued that a more theoretically sound and broader practical education and training in electronic data processing would allow a smoother transition of workers originally trained on punch card machines to newer electronic computers.
 
            At the time, there was no centralized oversight over the number of qualified workers in these jobs, as these occupations as well as ad-hoc training measures had been created somewhat spontaneously on a local level as the need arose. Therefore, these qualifications had not been planned for, and thus, also did not feature in the reports on plan fulfillment to central state authorities.381 By and large, there was a wild proliferation of special training and further education measures to qualify workers for the use of electronic data processing, such as short and weekend courses, training cycles of vocational academies and evening schools, as well as courses in adult education centers.382 This hotchpotch of various short courses and unsystematic training efforts was the result of a short-term response to urgent skills demands, as computer technology began to take hold in industry.
 
            The lack of territorial coordination in the further training of skilled workers for the use of electronic data processing technology had led to fragmentation of training contents, as well as insufficient planning and overview of existing training capacities and teaching staff.383 Individual in-company training academies developed their own continuing education courses for electronic data processing personnel without planning and implementing training beyond their own skill needs. To counter such fragmentation, vocational education experts suggested the centralized development of training materials and curricula for the qualification of skilled workers in the use of electronic data processing machines and systems. As a result, in 1967, the two occupations of “technical computer” and “skilled worker for data processing” were merged to form a new basic occupation under the name of “skilled worker for electronic data processing.”384
 
            The “VVB Maschinelles Rechnen,”385 which was among the first to receive an R 300 mainframe computer, was tasked with developing an official job profile and a framework document for the vocational education and training of “skilled workers for electronic data processing” in the GDR.386 According to the official job description contained in this document, skilled workers for data processing needed to be able to stand for long periods of time, as the large mainframe computers had to be operated whilst standing, and capable of logical thinking, as operators had to be able to judge whether the computer’s output was reasonable or whether an error had occurred. The main duty of data processing workers was to translate the tasks, that had previously been structurally prepared and conceptually resolved by mathematicians, economists or engineers, into a machine program and then process it on the computer.387 Several newspaper articles picked up on the development of the new job, and presented the skilled occupation of data processor as particularly suitable for girls and women.388 The strategy of vocational policymakers to advertise it as such seems to have been fruitful: By the early 1970s, around 80% of trainees in data processing were female.389 It was also emphasized that the career prospects of skilled workers for data processing were bright, as computer technology was deemed “future-proof”: “The job is well paid, its prospects are enormous, because in many cities – especially in industry – computing machines are currently being set up; in Berlin they are already operating in large companies.”390
 
            Within the framework of the so-called scientific-technological revolution, which Walter Ulbricht had proclaimed in 1967 as a key mission for the GDR, the political salience of technical education and training increased significantly.391 In the eyes of the SED leadership, the technological foundation for this “revolution” as well as the planned modernization and automation of the socialist economy was formed by electronics, operational technology, and data processing.392 According to their sociotechnical imaginary of a sweeping computerization of the GDR’s socialist economy, the use of new computer technology was expected to soon spread to workplaces beyond commercial and scientific data-processing centers, and that all working people in the GDR would be confronted with this new technology directly or indirectly, to a greater or lesser extent.393 It was therefore considered necessary to train not just a few specialists in the new computer technologies, but to involve all working people in preparing for the planned all-embracing computerization of socialist society in the GDR. Vocational education and training policymakers concluded that a modern vocational education and training had to provide all workers with the necessary theoretical and practical tools in the field of automation technology and data processing so that they could become “conscious and active masters and co-creators of modern production” and contribute to the realization of the scientific and technical revolution in the socialist society of the GDR.394
 
            Consequently, it was decided on 11 June 1968 to introduce three new basic subjects into initial VET to strengthen technical education and training, covering the foundations of electronics, data processing, and “BMSR” – the latter referring to the common abbreviation used in the GDR for operational measurement, control, and regulation technology which was considered essential for the automation of industrial production.395 Together, the three new subjects added up to a total of 190 hours of instruction dedicated to data processing and automation technology. All three technical subjects were declared mandatory for all apprentices who had finished the 10th grade of the polytechnic secondary school, regardless of the occupation they were trained for. The new subjects served as a form of general computer technology education in basic vocational education, and as a foundation for further specialized vocational training to build upon. The theoretical and practical instruction in data processing and automation technology was meant to empower learners to master and control the new technology, and “mentally open up to them the wealth and abundance of tasks for the realisation of the scientific-technological revolution in socialist society.”396 The subject “Basics of Electronics” sought to provide learners with an understanding of the electrical engineering fundamentals and functionality of electrical components that make automation and electronic data processing possible in the first place.397 The goal of “Basics of BSMR-Technology” was to familiarize students with the control and regulation of technical systems, and some of the core concepts of cybernetics. In addition, the subject covered the principles and functioning of automation technology in industrial production, for example, the automated measurement and control of pressure, temperature, and flow rate.398 Finally, the subject “Basics of Data Processing” was meant to introduce students to the use of data processing machines, and in particular, digital computer technology in their future workplace.399 But the goals of instruction, as stated in the syllabus, did not stop at the technical details on the modes of operation of various machines and computers. A higher priority was given to the objective that learners understood the aims, requirements, possibilities, and organization of data collection, as well as the tasks of the socialist skilled worker in the introduction and application of data processing technology.400 The latter referred to an understanding of the “revolutionary” impact of data processing technology on the management and division of labor in socialist companies and combines, and demanded an active participation of workers in overcoming outdated organizational structures. This included the acceptance of changing working tasks and conditions, as well as a willingness to continue to acquire the necessary qualifications in response to new and changing skill demands.401
 
            Together, the three basic vocational subjects were intended to form a sound foundation of technical skills and knowledge in face of an uncertain technological future. Vocational education experts hoped that this education would allow skilled electronic data processing workers to familiarize themselves with new devices and equipment in the future, as new computer technology would become available in their workplace. In the short term, a solid technical education was intended to help workers adapt flexibly to new skill requirements by building on their initial education with short courses of continuing and adult education. In the medium term, however, training materials would need to be regularly adapted to reflect the transition to new generations of computer technology, which would potentially lead to fundamental changes in the vocational skills required of workers operating these new computers and computerized machines.
 
            However, in contrast to what the sociotechnical imaginaries propagated by the SED seemed to imply, technological progress did not map directly and linearly onto the use of technologies in the real world of work. This was especially true in the case of the GDR, where there was a significant backlog of five to seven years compared to the international state-of-the-art in computer technology,402 and new technological developments only slowly and gradually found their way into industry. Initially, skilled electronic data processing workers were still mainly working on punch-card machines, but from the late 1960s and early 1970s they were gradually required to switch to new electronic computers such as the Robotron 300,403 depending on how quickly the latest technology was made available to their particular industry and workplace, in accordance with the economic plans of the SED authorities. A concept for the deployment of computer technology laid down in the mid-1970s provided for all second-generation computers (such as the Robotron 300) to be phased out by 1980 and replaced by more potent mainframes.404 But many of these old computers remained in use for longer, especially in small and medium-sized enterprises. The chronic shortage of computers and microelectronics components necessitated not only a relatively slow change of generations, but also an economic use of scarce computer capacities that were controlled and managed by the state. Thus, the use of old mainframes and large second-generation computers continued, even while new microcomputers were introduced piece by piece starting from the mid-1980s, spreading the use of computer technology to new areas of the economy.405
 
            In the second half of the 1960s, the international state-of-the-art in computer technology shifted to integrated circuits, where a variety of transistors were placed on silicon chips. These third-generation, microelectronics-based computers were more powerful and efficient than the previous transistor computers. The technology of integrated circuits also allowed for a significant reduction in the size of the machines. Finally, the large-scale integration of circuits on a single microchip allowed from the 1970s onwards even more powerful and smaller computers. These microcomputers no longer relied on magnetic tape or punch cards, but on semiconductor memory (such as RAM and ROM), keyboards, monitors, and printers for data input and output. Not only were they smaller and much more affordable than their predecessors, but also more approachable for a wider user base. Over the course of the 1980s, microcomputers became a mass consumer product in many industrialized countries, heralding the new era of personal and home computing.
 
            
              
                Table 4:Generational shifts in the GDR’s domestically produced computer technology in comparison to international developments.

              

                      
                    	 
                    	International State of the Art 
                    	GDR Computers 
   
                    	1st Generation (vacuum tubes) 
                    	1945–1959 
                    	ZRA 1 (1960) 
  
                    	2nd Generation (transistors) 
                    	1960–1964 
                    	R 300 (1968) 
  
                    	3rd Generation (integrated circuits) 
                    	1964–1970 
                    	R 21 (1970)
EC 1040 (1974) 
  
                    	4th Generation (microprocessors) 
                    	Since 1970 
                    	Z 9001 (= KC 85/1) (1984)
HC 900 (= KC 85/2) (1984) 
 
              

              
                 
                  Source: Adapted from Eberhard Prager and Evelyn Richter, Software – Was ist das? (Berlin: Verlag die Wirtschaft, 1986), 25–27.

                

              

            
 
            In the GDR, these technological shifts took place with a delay of several years compared to its western competitors (see Table 4). Until the year 1980, the GDR microelectronics industry had produced over 36 million integrated circuits of 210 different types. But only a fraction of these qualified as large-scale integrated circuits.406 Moreover, it was not until 1980 that the first 8-bit microprocessor was manufactured by the VEB Mikroelektronik Karl Marx in Erfurt, laying the foundation for the development of microcomputers made in the GDR. This lagging and uneven transition to newly available computer technology, whilst the use of older technology persisted, made it difficult if not futile to attempt and establish solid and standardized curricula and training materials that would be applicable to the skill demands in a wide variety of computerized workplaces.
 
            Consequently, a pragmatic approach to preparing workers for the use of new technology dominated, that focused primarily on the specific type of computer technology and software currently available and used in the trainees’ workplace. The specialized preparation of workers for the introduction of new computer technology was usually organized in the form of on-the-job training on newly acquired machines and equipment, building on the basic computer training they had received as part of initial vocational training. In this sense, continuing training in the 1960s and 1970s provided a flexible approach for rapidly updating the existing skills and knowledge of workers who had operated older computers and computerized machinery, in line with the changing skill requirements of their individual workplaces.
 
           
          
            4.3 Envisioning the Computerization of Industrial Production and Offices
 
            In the wake of the SED’s campaign for industrial modernization during the 1980s, industrial robots, computer-aided design and manufacturing (CAD/CAM) as well as microcomputers became powerful key words that were circulated in the GDR’s magazines and daily newspapers, loaded with sociotechnical imaginaries of a more prosperous future for the GDR’s people and economy. Numerous reports were published on how workplaces in industry and offices had been and would continue to be transformed by the introduction of new technology, highlighting the increased efficiency of work processes and the new skills that workers on these computerized machines would need to acquire.
 
            In particular, CAD/CAM in industrial production was frequently mentioned in the popular media from the mid-1980s onwards, as it promised to enable manufacturers to produce products with much greater precision and efficiency.407 It allowed for developers and design engineers to simulate and compare a variety of draft variants in order to select the version with the most promising parameters for production.408 Computer-aided industrial production was thus expected to increase the quality of products while also reducing the consumption of materials and energy. It also promised a faster and more flexible response to changing consumer demand, both domestically and in the global marketplace.409 At the same time, CAD/CAM was seen as a technology that would enrich the content of work, freeing workers from physical and monotonous tasks and allowing them to engage in more creative, mentally stimulating activities as part of the production process.410 In this sense, computer-aided design and manufacturing was perceived as a tangible, concrete example of how computer technology could serve to realize the desired future of economic prosperity and social progress as envisioned within the framework of the SED’s sociotechnical imaginary.411 Similar imaginaries were also propagated in capitalist countries, for example in the discourse on computer-integrated manufacturing (CIM) in West Germany.412
 
            The use of such technology in the textile industry was a frequent topic of news articles, as the production of fashionable clothing was a fitting example to illustrate the exciting possibilities of new technology to satisfy rapidly changing consumer needs – a change that would be felt in the everyday life of people in the GDR (see, for example, Figure 4).413
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              Source: “Computergelenkt schweben die Blusen durch den Raum,” Berliner Zeitung, July 26, 1988, 3.

                Figure 4: Article in the newspaper Berliner Zeitung dated July 26, 1988, entitled “Guided by a computer, the blouses float through the room – Berlin ladies’ fashion relies on new technology / Over 7200 more products per year” (translated from German).

             
            The newspaper articles provided concrete examples of how the sociotechnical imaginary of a computerized future was already on the way of being realised in the GDR, for example by deploying computerized machines that would mark and sort laundry in the combine Rewatex in Berlin, thereby relieving the often female workers from strenuous physical labor and reducing the frequency of errors.414 In the VEB Berliner Strickmoden, the computer-aided design of knitting patterns and programmable knitting machines allowed for a faster adaptation of production to new fashion trends, resulting in a reduction of monotonous work and an increase in work satisfaction for the predominantly female workforce.415 In this sense, by focusing on the female-dominated textile industry, the newspaper articles also emphasized the “feminine” side of the new computer technology, stressing that women were just as capable and suited to operate computerized machines as men, and encouraging them to acquire the skills and knowledge necessary to use the new technologies in their workplaces.416
 
            The SED propagated a sociotechnical imaginary of socialist computerization, according to which a highly skilled workforce with a positive attitude towards learning, further training and technological progress would enthusiastically deploy the computer as a new work tool to automate routine tasks and create new spaces for human creativity. The SED’s sociotechnical imaginary of computer and automation technology, thus, was decidedly techno-utopian in nature: Computer technology would bring “unencumbered joy of discovery” to a growing number of workers, which would, in turn, result in “positive economic effects.”417 In other words, the SED claimed that exploiting the potential of new computer technology for the economic growth of the national economy would go hand in hand with social prosperity in the GDR.
 
            Importantly, the computer was imagined merely as a tool in the hands of humans, and it was humans that would decide on the purposes, values and beliefs guiding its use: “All such automata offer the opportunity to increasingly relieve humans of intellectual routine work, which they also perform faster and more precisely. Nevertheless, they remain auxiliary means for humans, tools. [ … ] As ever, only human beings can consciously change and shape society, although they will make use of increasingly powerful and sophisticated tools – such as the ‘intelligent’ computer.”418 The techno-utopian imaginary, thus, was closely linked with socialist ideology. Capitalism as a social and political system was deemed incapable of harnessing the potential of new technology for social progress and the benefit of all.419 Instead, the SED posited that computerization under capitalist conditions would lead to growing unemployment, an anti-human and discontented society. Workers would have to submit to the compulsion of technology to maximize profits and maintain the political, military, and economic influence of the capitalist powers in the world.420 Negative sociotechnical imaginaries regarding the social effects of computer technology were thus dismissed as being exclusively problems of capitalist systems. Under socialism, on the other hand, a techno-utopian future would be attainable, as computer technology would be used exclusively for the benefit of the people, to better their conditions of working and living.421
 
            Closely related to this was another key concern that the SED’s sociotechnical imaginary for technological change in the GDR economy highlighted: the improvement of working conditions. Robots and computerized machines, the SED leadership proclaimed, would take over physically demanding tasks form many workers, thus reducing occupational health hazards. Computers and robots would be deployed to automate monotonous and repetitive work tasks, and as a result, create more room for satisfying, qualified, creative activities.422 In November 1981, the Politburo reported that 9,260 industrial robots were in use across GDR industry.423 The new five-year plan foresaw that until 1985, an additional 40,000 to 45,000 industrial robots were to be produced and deployed in the domestic industry, and as a result, as many as 112,500 workers would be freed up to take on new tasks elsewhere in the socialist economy.424 Considering the GDR’s constant labor shortage,425 the anticipated streamlining and labor-saving effects of new technology were an exciting prospect for economic planners.
 
            In 1986, at the occasion of the 11th Party congress of the SED, the 5-year-plan for the years until 1990 was announced, which continued along the same lines as the previous plan. Namely, the politically enforced computerization of the economy was to be pushed even further and faster. The economic planners of the GDR proclaimed that 160,000 to 170,000 personal and office computers were to be produced, and the number of computer-aided workstations (CAD/CAM) in the GDR was to be increased from 16,000 in 1986 to anywhere between 85,000 and 90,000 in 1990. The number of skilled workers using this technology, they announced, would increase at least fivefold to half a million or more over the same time span.426 However, very modest progress had been achieved with regard to the modernization and automation of industry. In 1984, official reports mentioned the deployment of 32,000 industry robots in the GDR. But these were largely very basic automated machine systems only capable of carrying out a single set of tasks following a fixed program without deviation. More sophisticated systems which allowed for flexible automation, on the other hand, were scarce in the GDR industry.427 Moreover, the SED’s proclamation that 100,000 would be using CAD- and CAM-stations by the end of 1986 was not as ambitious as it first might appear. Related to the total number of people working in the industry of the GDR at the time (3.2 million), this envisioned figure of computerized workplaces amounted to merely 3% of the workforce.428 In comparison with western capitalist countries, the GDR was far behind in terms of the computerization. In 1986, the GDR reached merely 14 CAD/CAM stations per 100,000 employees, compared to 111 in West Germany and 215 in the USA. In terms of microcomputers, the GDR was able to provide 393 microcomputers per 100,000 employees, compared to 3,472 in West Germany – almost ten times as many.429 In view of the adverse circumstances that left the GDR little choice but to build up its own, largely self-sufficient microelectronics industry, it is nevertheless remarkable how much was achieved in just a decade.
 
            Guided by the SED’s sociotechnical imaginary of modern computer technology spreading into all areas of social and economic life over the following decades, the question increasingly arose as to what consequences this development would have for the basic and specialized vocational training of the various skilled trades. In quantitative terms, significantly more skilled workers would be needed for both the development and use of hardware and software, as computers and computerized machines gained in importance in the eyes of the GDR’s economic planners.
 
            This issue had become particularly pertinent since the Robotron combine was commissioned to develop the GDR’s first microcomputer in the 1980s.430 The number of prospective users was expected to increase significantly, as soon as microcomputers could be deployed in a wide range of occupations, including the sphere outside of large industrial plants. While only one or two decades before, computers had been large, centralised data processing machines operated by a whole group of workers, the small microcomputers of the 1980s could be used by a single person in a clerks’ office, at the counters of post and savings bank,431 in design and construction offices, and control centers of factories and combines. In addition, microcomputers allowed the use of more accessible problem-oriented programming languages such as BASIC,432 and the development of user-friendly software further lowered the skill barrier to computer use. While the use of bulky and cost-intensive computer technology had previously been concentrated in scientific research and industrial production, the advent of office computers, databases, computer networks, and data communications now also provided a sound technical basis for the widespread use of modern computer technology in office administration, management, and planning.
 
            In contrast to the economic strategy of the first half of the 1980s, which had predominantly focused on the production of industrial automation hardware,433 the SED’s five-year-plan for the years 1986 to 1990 now also mentioned software development as an area of considerable importance to the technological progress and economic prosperity in the GDR.434 With the introduction of microcomputers in more and more areas of the economy and the extension of the range of possible applications, software played an increasingly significant role as a flexible means to adapt computer technology to different user needs, and to solve the specific technical problems at hand. While the provision of hardware remained a major concern,435 software development came to the fore as the essential means of transferring functions of human intelligence onto machines.436 The growing user base of computer technology also placed new demands on the user-friendliness437 and quality of software, requiring a greater commitment of human and financial resources to software development. In 1984, the VEB Robotron-Projekt Dresden was established as part of the Robotron combine, focusing on the development of operating systems and user software.438 In order to meet the new demand for a wide variety of software applications faster and despite very limited capacity, many Western software products were copied and distributed under a new name in the GDR, bypassing Western licensing rights and costs: The database program “Redabas” was based on “dBASE” from the US software corporation Ashton-Tate, the word processor “Text30” was a clone of the popular “WordStar” developed by the US software company MicroPro.439
 
            As a result of these developments, preparing workers to use the new computer technology of the 1980s had to take a very different form from training data-processing machine operators in the 1960s and 1970s. A deep knowledge of the hardware and the use of punched cards became less and less important. Instead, it was expected that an increasing number of skilled workers would work with what was called “decentralized information processing technology,” such as terminals and microcomputers.440 With the availability of ready-made software, it was no longer necessary for every computer user to be able to develop their own programs. In 1984, a report devised by the Central Institute for VET stated the following: “Overall, […] there was unanimity in the view that skilled workers, no matter in which direction they are trained, do not develop software. That is the domain of experts. Rather, skilled workers should use ready-made software packages for their tasks in the best possible way. The programming of, for example, CNC machines or office computers, is reserved for technologists or economists. The typist at an automatic typewriter must also mainly have secure skills in operating it. This includes saving texts, the procedure for changing texts, etc. How this is technically realized and programmed internally is beyond their knowledge and ability.”441 Consequently, a very basic knowledge of programming in problem-oriented programming languages such as BASIC, and some rudimentary knowledge about hardware and the general principles of how new information technology functioned were deemed sufficient for most.
 
            With the expected long-term increase in demand for large numbers of workers with a variety of skills related to new computer technology, the GDR’s vocational training system could no longer rely primarily on workplace training and short-term continuing education measures as it had in the 1960s and 1970s. So how would the system of initial vocational training have to be adapted to prepare trainees in all areas of economic life for technological change?
 
           
          
            4.4 Introducing Computer Technology in Vocational Education and Training
 
            In the 1980s, the GDR’s occupational system was divided into over 300 basic occupations and around 630 fields of specializations. A vast majority of around 85% of school leavers in the GDR entered a vocational apprenticeship in one of these skilled trades.442 However, their career choice443 was heavily guided by career counsellors who were mandated to steer young people onto appropriate career paths in accordance with the SED’s economic strategy and workforce planning.
 
            In most occupations, the duration of initial VET was two or two and a half years. While for many training professions the completion of the 10th grade was a prerequisite, some professions required prospective apprentices to have only completed the 8th grade of the Polytechnic Secondary School (ger.: Polytechnische Oberschule, POS). A specialty of VET in the GDR was the double qualification of Vocational Training with Abitur (ger.: Berufsbildung mit Abitur, BmA). Some, but not all professions allowed a selection of well performing apprentices to attain a general higher education entrance qualification as part of their vocational education. Within just three years, these apprentices acquired the skills and knowledge required for completing their vocational training, as well as for entering higher education.444 While the practical part of vocational instruction was reduced for these apprentices, they attended special classes for their vocational and general education with a higher requirement level, and finally had to pass the same final exam as pupils who attended the Extended Secondary School (ger.: Erweiterte Oberschule, EOS). The BmA, in conjunction with appropriate entry quotas, represented a significant instrument for adapting the training and education of young people to the needs of the national economy and for raising the level of qualification, especially in new technologies.
 
            The principle of a dual system of vocational training can be considered as a common historical root of VET in both West Germany and the GDR. However, the different political and economic systems led to a diverging development of the structure and organization of VET in the two countries. In West Germany the dual-system referred to the two mutually complementary pillars of VET: On the one hand, practice-oriented in-company training of apprentices within the responsibility of the private sector, and on the other hand, school-based vocational education under the auspices of the state, focused on theoretical aspects of and general education. Within the socialist command economy of the GDR, cooperation, and division of responsibilities between state and the private sector were absent, as companies were publicly owned and subject to centralized planning by government authorities. Essentially, they had extremely limited influence over their own production level, allocation of human and material resources, as well as contents and organization of vocational training. The “dual system” of VET in the GDR thus primarily referred to the conceptual divide between predominantly practical and theoretical vocational training and instruction. Practical vocational training was provided by experienced skilled workers who served as instructors part-time or full-time, as well as engineering pedagogues. Theoretical instruction, on the other hand, was delivered by graduate teachers with university degrees for the teaching of the various vocational subjects.445
 
            However, there was no meaningful division of vocational training into two sites of learning – the company and the vocational school, with their separate administrative and didactical systems. In the GDR, vocational schools for theoretical instruction were either under company or communal sponsorship.446 By the second half of the 1980s, around 80% of all apprentices attended vocational schools under company sponsorship, the so-called “industrial vocational colleges” (ger.: Betriebsberufsschule).447 These training facilities covered both practical and theoretical VET and formed an integral part of the larger socialist combines of the GDR, consisting of training workshops, classrooms for theoretical instruction and often also apprentice dormitories. Industrial vocational colleges served to train apprentices to fulfill the combine’s own need for young talent, but also took on the task of educating apprentices from other companies that did not have their own in-company vocational college for theoretical instruction. Directors and teachers at industrial vocational colleges were appointed by the management of the combine but needed to be approved by local state authorities. Communal vocational schools, which provided for the more theoretical parts of VET for the trainees of smaller companies, were directly subordinate to the local authorities for vocational education, training, and counselling.448
 
            The responsibilities for the planning, organization, and carrying out of VET in the GDR were laid out in the decree on skilled worker professions of December 21, 1984.449 Accordingly, the State Secretariat for Vocational Education determined the basic requirements for the planned continued development of the contents and profiles of the skilled worker professions. Its main concern was the management and coordination of the overall process of continued development of the skilled worker professions. The State Secretariat for VET worked closely together with the line ministries and other central state organs to determine the consequences for vocational education contents and occupational profiles in the various fields of the economy according to the SED’s five-year plans (see Figure 5). In the first half of the 1980s, the State Secretariat for VET reviewed and revised the training content and documentation of skilled trades to address the growing influence of microelectronics and flexible automation, focusing on the most affected professional fields. In the second half of the 1980s, with the rise of microcomputers and spreading of computer technology across all spheres of the economy, curricular revisions focused on the use of personal computers and CAD/CAM. In line with the SED leadership’s imaginary of a virtually all-encompassing computerization of the GDR economy and society, efforts were concentrated on curricular revisions in basic technical training for all skilled trades, as well as the introduction of occupation-specific computer training for skilled trades in which computer technology would be playing a decisive role. This applied to jobs in the production of microelectronic components and devices, in industrial manufacturing involving microelectronics technology such as the production of computerized machine tools, and in the broad and diverse field of workplaces involving the use of personal computers and computerized machines.
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                Figure 5: Simplified governance structure for the determination of curricular content in VET.

             
            For each of the skilled trades, the State Secretariat for VET together with the competent line ministry in each case designated the “responsible authorities.” These were usually companies or combines that were accorded special priority in the respective industrial sector, had a high internal demand for skilled workers in the respective occupation, and were equipped with modern technical equipment, as well as the necessary professional competence regarding the further development of the skilled occupation concerned.450 For example, the VEB Kombinat Robotron Dresden was appointed as the responsible authority for the creation of the skilled trade “maintenance mechanic for data processing and office machines” in the second half of the 1960s,451 as well as its further development over the following decades, as new electronic data processing machines and computers were introduced.
 
            The responsible authorities for each skilled occupation then appointed a “Vocational Expert Committee” (ger.: Berufsfachkommission) as a permanent, part-time working body in the professional field concerned. For the activities in these committees, scientific-technical and economic experts, proven practitioners in the relevant field, as well as occupational pedagogical and occupational hygienic experts were recruited.452 It was up to the Vocational Expert Committee to propose updates to the vocational profile of the skilled occupation they were responsible for, reforms of the curricular materials for VET, and make propositions for new teaching and learning materials, as well as the further training of vocational trainers and teachers. As such, the Vocational Expert Committees played a vital role in adapting job profiles and vocational training curricula to the present and anticipated technological change. However, curricula for certain vocational subjects, in particular theoretical instruction, were centrally predefined by the State Secretaries for VET and General Education, amongst them the three basic technical subjects, and their successor “Basics of Automation.”453 However, in the special case of the latter, the Vocational Expert Committees were at least granted some influence in formulating the contents and goals of a subject intended to introduce all apprentices to new computer technology.
 
            A close cooperation of the Vocational Expert Committees with technical experts of the respective responsible authorities, Central Offices for VET, and scientific institutions was intended to ensure that the Vocational Expert Committees were well informed not only about the current status, but also about emerging trends in the technological and framework conditions of production, and the latest scientific findings in the respective field.454 In the late 1970s, the State Secretariat for VET mandated the “Central Institute for VET” (ger.: Zentralinstitut für Berufsbildung, ZIB) to support the various Vocational Expert Committees with consultations, scientific insights, and studies regarding technological change and new skill demands. The role of the ZIB was to prepare a “scientific” foundation for curricular reforms in VET, that is, to analyze the vocational implications of introducing new computer technology into workplaces in all spheres of the economy, give recommendations regarding the adaptation of VET to cater for new skill requirements, and make sure that vocational curricula were reformed accordingly.
 
            In May 1979, the ZIB published an extensive study on the prospective effects of microelectronics on the further developments of the contents of skilled trades.455 The aim of the study was to identify, which occupations would be affected over the course of the 1980s, and how the profiles and work contents of these jobs would change. Regarding the application of computerized machines and systems, there were still only few practical experiences in the GDR in the second half of the 1970s. To predict general trends for the 1980s, the researchers of the ZIB drew upon the examples of a few pioneering domestic companies to discuss possible applications in industrial production. But they also relied on international literature on the digital transformation of finance, insurance, banking, and office technology, which had not yet manifested itself in the GDR because it had not yet been a political priority for the SED.
 
            However, the study’s authors also asserted that the specific form that technological change would take was not simply a direct result of or inherent to microelectronics but was mediated by a variety of contextual factors and depended on certain conditions that had to be primed for the desired technological effects to manifest. They expressed their conviction, that only such a “complex view” of sociotechnical dynamics and taking into account the specific context of the GDR economy would allow for an accurate assessment of the digital transformation under way.456 Thus, although the GDR’s technical backlog offered the opportunity to learn from the more advanced capitalist countries and to anticipate coming developments more easily, there was still a great deal of uncertainty as to how these developments would translate to the political and economic context of the socialist GDR.
 
            The study predicted that until 1985, industrial automation would significantly increase, but primarily in the form of partial automation, that is, the automation of individual devices and workplaces. Complex automation was not anticipated to be implemented in the GDR on a substantial scale until the second half of the 1980s. Until the mid-1980s, computerized controls would continue to be predominantly used in the production of machine tools and only marginally extend to other areas of industrial production, for example in the form of welding robots, or modern computerized controls in textile machines, plastic processing machines, and a variety of industrial robots.457 However, with regard to the second half of the 1980s and the 1990s, the study authors predicted that the application of computer technology would largely permeate all areas of economic and social life: “This is when the effects will be most intensive in quality and extent, but also most differentiated.”458 Quantitatively, the focus of computer education and training requirements would shift from workers in hardware manufacturing to a large and diverse crowd of computer users, software developers, as well as service and maintenance personnel for computer technology.
 
            Most notably perhaps, the study’s authors pointed out that, regarding the use of new technology as a working tool, computerized machines and systems would not substitute conventional technology, but rather complement it. Thus, workplaces in the GDR would be characterized throughout the 1980s by a coexistence of both old and new technologies, which would necessarily lead to a differentiation of work contents and skill demands, depending on what kind of technology was available to workers in performing certain tasks.459 Fully integrated computerized systems, as envisioned in the imaginaries of SED leaders, would only be built up gradually over years or decades in the industry of the GDR, due to the lack of technological resources. The resulting patchwork of partially automated and computer-controlled systems meant that worker had to assume the function of human “links” where computerized solutions were missing.460 Whereas political leaders had promised that computers would relieve workers from tedious work, such linking positions required for workers to do stressful work in tune the rhythm of computerized machines. Often, this involved doing repetitive and monotonous tasks that left little room for human agency and variation. While these “linking positions” filled by humans were intended to be substituted by computerized machines, the slow and patchy progress meant that incomplete computerization had, paradoxically, created such unpleasant work tasks in the first place.
 
            The ZIB’s early study on the effects of technological change on workplaces and skill requirements, thus, clearly pointed out that the introduction of computer technology would lead to both an increase in highly skilled, but also low skilled jobs. With regards to the political initiatives of the 1980s to significantly raise the qualification level of the whole workforce as a response to technological change, certain tensions were therefore anticipated. The GDR’s political leadership seems to have been aware of the paradox, but insisted, that the tension of requiring well qualified workers to do low qualified work would only further promote efforts to computerize these jobs so workers would be freed up to do more skill adequate, and mentally stimulating work. Essentially, the creation of new low skilled jobs involving repetitive and mentally unstimulating tasks was considered a temporary phenomenon, and in turn, the overqualification of workers in such positions was a compromise that the SED was willing to accept. Overqualification was legitimized with the argument that, in face of the rapid progress in science and technology, workers needed to be prepared well in advance for new tasks involving computer technology in the future. As skill demands were expected to change quickly and multiple times over a working life, workers had to be broadly skilled so they could be deployed in several different jobs and functions in the future. After all, in face of changing economic demands, economic planners expected for workers to be required to move between job positions and functions more often and quickly, as new technologies made some job positions redundant and created new manpower needs in other areas.461
 
            In addition, for ideological reasons, it was deemed unacceptable within the socialist system to deny a part of the labor force a sound education in order to place them in unskilled jobs. After all, such a divide between a technically literate elite and unskilled labor was exactly what GDR officials had repeatedly criticized with regard to how computerization in capitalist countries had exacerbated inequalities. Instead, to uphold the sociotechnical imaginary that computer technology under socialism would free workers form such undesired jobs to engage in more creative and mentally stimulating tasks, vocational education and training in the GDR had to provide all people with a high level of technical skills and knowledge. Disappointed overqualified workers in low-skilled positions were fobbed off with the promise that technological change would soon free them, too, from their unsatisfactory work tasks and provide them with more rewarding work where they could finally make full use of their skills and knowledge. However, until the end of the GDR, for many workers this promise was never fulfilled.
 
            In its reports of 1980 and 1981, the ZIB criticized that the Vocational Expert Committees rarely made use of the study results prepared by ZIB, and that many did not follow up on its offers for consultations.462 A number of Committees had voiced that they did not see a need for far-fetching revisions of curricula in initial VET, would rather expand further and adult vocational training to respond to new skill requirements once they were needed, depending on the introduction of new technology in individual workplaces. Thus, it seems to have been obvious to vocational training experts and pedagogues on the level of individual companies and combines, that the real conditions of industrial production and workplace structures in the GDR had not yet been transformed by the new technologies to nearly the extent that might be assumed from the SED’s reports on progress in the relevant areas of innovation. While they had to prepare apprentices for an envisioned future world of work with computer technology, they also had to account for the actual current situation in workplaces. It was concluded that, on the one hand, the vocational training system should systematically provide the anticipated skills needed to deal with the new information technologies “in preparation”. On the other hand, it was considered equally important not to ignore the persistence of traditional work processes and the coexistence of “old” and “new” technologies.463
 
            However, in view of the accelerated use of microelectronics technology and the breakthrough of the first domestically developed and produced microcomputers in the GDR, towards the mid-1980s the question arose as to whether vocational education and training would have to respond with faster and more comprehensive curricular reforms. In order to prepare skilled workers in a wide variety of occupations for the demands of using computer technology, it seemed questionable in the whether the current conception of VET in this field, relying mostly on further education and training measures, could withstand “the onslaught of the 1990s.”464 The researchers of the ZIB were well aware of the GDR’s technological backlog of six to twelve years in international comparison, which is why they saw an urgent need to prepare a skilled workforce well in advance to catch up with technological progress over the coming two decades. The constantly expanding circle of users of computer technology was cited as justification for the introduction of a broad-based vocational computer training. In addition, it was expected that in the near future, the industry of the GDR would be able to provide microcomputers at reasonable prices for educational institutions. Microcomputers were no longer imagined just as a subject matter in education, but also as a means of instruction – an educational technology.465
 
            In December 1983, the Politburo of the SED’s Central Committee and the Ministers’ Council decided on “Measures for the further improvement of Vocational Education and Training.” According to this plan, several measures were taken to reform VET: The reorganization of the “system of skilled worker occupations” (ger.: Systematik der Facharbeiterberufe), a curricular reform of the three basic technical subjects in initial VET, as well as the development of new curricula for all skilled occupations in response to technological change.466
 
            The revision of vocational curricula for all occupations were placed in the hands of the vocational expert committees. The most progressive, standard-setting combines were involved as key stakeholders in defining the form and content of the modernized vocational profiles. The new vocational curricula were gradually introduced over the following years. Starting in September 1987, apprentices in 78 basic occupations were already trained and educated according to new curricula, covering the vocational training of over 80% of all new apprentices.467 The curriculum reforms were aimed primarily at taking into account new technological developments in the field of microelectronics, automation and computer technology.
 
            A new occupational profile of “skilled worker for electronic components” was created to meet the increased demands on skills and knowledge in the manufacture of microelectronic components. In the training of skilled worker for operational measurement, control and regulation technology, a new field of specialization for “microcomputer-controlled systems” was introduced. The training of technical draughtsmen was fundamentally reformed to include learning and working at CAD-stations. As a last example, skilled workers for “writing technology” (ger.: Facharbeiter für Schreibtechnik) – a clerical occupation involving office communications, shorthand and typing, word processing, filing, and general office organization – according to the new curriculum also were to be gradually introduced to working with office computers.
 
            The reform of basic vocational subjects targeted specifically the three subjects that had been introduced 1968 – Data processing, Electronics, and “BMSR”468 – which were now to be replaced by the single subject “Basics of Automation.” The previous subjects had covered a wide range of topics related to automation and early computer technology, focusing on hardware as well as skills and knowledge in electrical engineering. At the heart of the new subject was microelectronics-based computerization. The aim was to teach some theoretical foundations of computer and automation technology and to introduce digital information acquisition, storage, transmission, and processing with the help of computers. However, as the curriculum for the new subject was drafted in early 1984, the practical use of a microcomputer was not yet envisaged and learning to program in BASIC was merely intended as a fully analogue pen-and-paper exercise. Vocational education policymakers deplored this fact, as in their opinion, having an actual microcomputer in the classroom would allow teachers to make their teaching about information technology more vivid, being able to demonstrate learnings on an actual computer. This would both help to make teaching and learning more effective and motivate learners to study the subject matter in greater depth.469 Thus, it was not pedagogical considerations that held back the introduction of computers into classrooms. Rather, it was due to economic reasons: In the first half of the 1980s, computers in the GDR were still too expensive and not available in sufficient numbers to equip vocational training facilities. However, as indicated at the end of the previous subchapter, this changed within the matter of a very short time, as the first microcomputers entered mass production in the GDR. The decision of the Politburo of the SED’s Central Committee and the Ministers’ Council in November 1985 emphasized the need for applied and practical computer training to prepare prospective workers for the use of computer technology in the workplace. Furthermore, the decision provided for the gradual equipping of vocational training institutions with computer rooms starting in 1986.470 Each facility was to be equipped with a set of 10 microcomputers, preferably of the type “KC 85/2,” providing for nine shared student workplaces and one for the teacher.471 In addition, every computer required a cassette recorder model Geracord GC 6020, manufactured domestically by the VEB Elektronik Gera, and a Junost 402 B television made in the Soviet Union.472
 
            When the new course “Basics of Automation” was finally introduced into initial vocational training in 1986, it included the practical use of microcomputers for programming and software applications. On the other hand, education and training regrading industrial computerized machines remained fairly limited. For example, the topic of CNC machines473 made up 11% of theoretical instruction in basic VET (16 out of 144 hours), and merely 3% of practical instruction (10 out of 322 workdays).474 Generally, hardware as a topic of instruction had been pushed back in favor of the use of software. This was in line with the ZIB researchers’ belief that for most students the use of ready-made software applications was the most essential computer skill they would need in their future workplace: “The group of people who work with computer technology as users is clearly in the majority, compared to the manufacturers and the service or repair personnel. But also, the way skilled workers use computer technology […] supports the thesis that the majority of skilled workers should be trained to work with software rather than being equipped with detailed knowledge of the hardware of information processing technology.”475
 
            In contrast to articles in the media, which popularized the notion that computers required users to be capable of programming, vocational education research in the mid-1980s highlighted that higher programming languages such as BASIC only played a minor role in the everyday dealings of skilled workers with computers.476 For the majority of production workers it seemed pointless to acquire more than a bare minimum of programming skills, as their job involved – if requiring any computing skills at all – predominantly the use of ready-made user software. This kind of software for industrial and office applications was largely developed by specialists with a degree in computer science. In industrial production, a working understanding of microelectronic hardware was required, as workers also needed to be able to troubleshoot computer-controlled machines. Outside of the producing sector, however, skills and knowledge related to computer hardware were considered non-essential. Instead, good communication skills, mental agility as well as logic and algorithmic thinking were deemed more important.477 Moreover, a profound understanding and mastery of traditional technologies of their job was considered an essential prerequisite for the use and understanding of new technologies.478
 
            In this sense, the design of a subject curriculum for “Basics of Automation” represented a compromise, the lowest common denominator, so to speak, between different demands and needs of a wide range of professional domains. The ambition behind the introduction of the new subject was simply to teach the basics of the new computer and information processing technology to build upon this foundation within the scope of workplace-specific education and training. Thus, in addition to the basic education and training in computing and automation technology, apprentices in selected occupations were taught occupation-specific computer knowledge and skills, in each case geared to the concrete requirements of the target occupations: Machine tool operators were trained in CNC technology,479 technical draftsmen were prepared for CAD workstations,480 and clerical workers introduced to word processing, file management and spreadsheet software.481
 
            The State Secretariat for VET centrally administered the curriculum for the vocational subject “Basics of Automation” and issued a binding syllabus for the vocational expert committees of various trades to follow. But unlike other centrally administered syllabi, they were granted some degree of influence over the development and content design of the subject “Basics of Automation” in cooperation with the ZIB.482 Moreover, the State Secretariat for VET provided the vocational expert committees with multiple versions of the syllabus to account for diverging interpretations of the subject and setting of priorities in line with different job-specific requirements. The 1988 edition of the “Basics of Automation” syllabus consisted of two parts, one dedicated to the “Introduction to Automation,” the other to “Informatics.”
 
            The course “Introduction to Automation” was offered in two variants, both of which consisted of 68 total hours of instruction each but differed slightly in the distribution of time to individual topics of learning. While version one was the “generic” syllabus in “Introduction to Automation” for all apprentices, version two was adapted for skilled occupations involving management, planning, accounting, and administrative tasks to support trainees in this fields for the mastery of modern office technology.483
 
            The second part of the syllabus on “Informatics” consisted of three different options: Informatics “basic requirements,” “extended requirements,” and “BmA.” The basic version was taught in 33 hours and encompassed a practical introduction to working with microcomputers, an introduction to programming in BASIC, and the use of simple, ready-made user applications. In the other two versions of the syllabus, the informatics part was increased to 66 hours of teaching. The version with extended requirements was geared towards skilled occupations where microcomputers, currently or prospectively, played a significant role. More teaching hours were dedicated to programming instruction, and instead of training the use of simple software applications, the syllabus required to use of “complex user programs” relevant to the respective occupational field. In addition, the syllabus included a section on possible applications of computer technology in the workplace, discussing how a microcomputer could be used to solve various professional tasks. Finally, the third version was geared towards teaching informatics to trainees in a BmA program. In addition to the introduction to working with microcomputers and a more extensive programming course in BASIC, this version also included the development of their own computer programs by trainees as well as the use of existing software to solve scientific, technical, and economic tasks. The version for BmA students was meant to prepare them for their later studies at a technical college. It emphasized algorithmic problem-solving skills in particular, as microcomputers and especially software had gained in importance in applied research as well as applications in economics and engineering.
 
            Despite the great importance attached to the modernization of the production process by deploying new computer technology, in the eyes of the SED, the “socialist work ethic” of the workforce remained the most significant driving force in economic production, it even gained in significance. Accordingly, the inculcation of a “communist attitude to work” remained a central learning objective of polytechnic and vocational education in the wake of the introduction of new technologies in production.484 The curricular goals of the subject “Basics of Automation” stated the need for trainees to recognize that the automation and computerization of the GDR were a necessity, which under socialism (and only under socialism) would go hand in hand with social progress.485 Unlike numerous features in newspapers and popular magazines which foregrounded almost exclusively the civil uses of new technology, the syllabus explicitly mentioned also the significance of computer technology in armed conflict in the context of the system conflict between socialism and capitalism: “[…] automation is an essential means for increasing labor productivity, the effective use of energy and materials and the constant perfection of weapons technology for the reliable military protection of socialism.”486 The stated aim of the subject was to inspire the readiness in all trainees to apply the acquired knowledge and skills in the field of automation technology in their daily life, that is, “in their professional work and during their honorary service in the armed forces.” In addition, the syllabus required the trainees to be willing to constantly further their own education in accordance with the new demands of scientific and technical progress. It was made their responsibility as members of the socialist society to constantly update their skills as new computer technology was developed and became available in the GDR.
 
           
          
            4.5 The Computerization of the Socialist Workplace
 
            In 1986, the GDR’s popular science and technology magazine for young readers technikus published a short fictional story under the title “The New Millennium.”487 The story was about a diligent engineer who one day at work was informed about a substantial restructuring of his workplace. His tasks would be taken over by a computer, the facility closed, and workers were relegated to new jobs elsewhere. Studying the restructuring plans, the engineer grew increasingly angry and distraught: “I cannot discover my workplace anywhere. Instead, a computer with its manipulation system is squatting in my place! Twelve years I have worked there, often more than six hours, voluntarily into the night … and for what? To warm the seat for this soul-dead microtronic (sic!) creature?”488 But instead of becoming unemployed, he was offered to go to Ghana with his entire work collective to work in development aid for the next five to ten years. However, the engineer was unwilling to relearn, rethink, and start all over again. Disgruntled, he went home to tell his wife how unfairly he had been treated, only to be scolded by her for his selfishness. The next day, he found that everyone had signed up for the new mission in Ghana, except for him.489
 
            The moral of the story – at least from the standpoint of the SED ideologues – is easy to discern: The engineer had acted selfishly by not accepting change as an inherent consequence of technological progress. Unwilling to further his education and retrain for a new job assignment, where his work was needed to further the socialist cause, he had isolated himself from the socialist collective. He had behaved in an “unsocialist” manner, putting his own desires first instead of subordinating himself to a higher, collective purpose as part of the SED’s modernization and computerization strategy for economy of the GDR.
 
            The “right attitude” of workers in face of the computerization of workplaces was an important concern for the SED, in line with the centrality of humans in their sociotechnical imaginary of socialist computerization. The SED leadership was convinced that the direction, pace, and success of technological change in the economy of the GDR was strongly influenced by the attitude of the people towards computer technology, and their readiness to set in motion and support the necessary changes in their workplace. This included not only the willingness of young school leavers to enter vocational training in technical fields particularly relevant to the development and use of computer technology, but also of existing workers to undergo further education and retraining, if necessary.
 
            The introduction of a basic vocational education in automation technology and informatics for all apprentices was perhaps the most emphatic materialization of the SED leadership’s sociotechnical imaginary, according to which the entire working class of the GDR was to be tied into the project of comprehensive computerization and made jointly responsible for the realization of the expected economic and social progress. However, the vocational curricula in computer technology education sought not only to teach trainees the technical ins and outs of using new technology. Rather, the new curricular contents and goals were also aimed at getting prospective workers to understand that they were expected to make a significant personal contribution – or perhaps even sacrifice – by taking responsibility for the process of modernizing and rationalizing their workplace, even if it meant making their skills redundant and automating their job, continuously updating their skillset to work on new computerized machines, and further increasing their productivity “for the common good.” Thus, the socialist work ethic required them to put aside their own needs, desires, and inclinations when the SED’s economic plans demanded it.
 
            In capitalist countries, the demand for vocational education and training in new computer technology was driven by individual incentives: On the one hand, people qualified to fully exploit the potential of computers in their field of work were promised a bright career, excellent job prospects and salaries. Workers who had not kept up with the pace of the introduction of computer technology in their field and who had not undergone further training in time, on the other hand, were put at risk of being replaced by computerized machines and ending up in unemployment.490 In contrast, in the socialist GDR, the state guaranteed the constitutional right to work for all citizens, combined with the duty to work for everyone who was able.491 In addition, taking on professional tasks that required in-depth qualifications in computer use was not necessarily accompanied by a significant wage increase.492 On the contrary, in industrial production, the relief of physically demanding work following the introduction of computerized machines could even mean a financial loss if, as a consequence, financial compensation payments for health burdens were withdrawn.493
 
            Within the SED’s depiction of socialist computerization of workplaces as represented in its sociotechnical imaginary, the rationalization of industrial production and increase of productivity with the help of computer technology seemed to go hand in hand with a betterment of working conditions conflict-free. CAD/CAM technology was heralded as a new, highly productive tool for rationalizing production processes. But it was also claimed that it would free workers from many routine tasks, while at the same time extending the scope for intellectually stimulating and creative work.494 The SED’s political propaganda thus foregrounded the anticipated positive effects of computerization for workers, such as the substitution of hard physical labor by machines, and the reduction of harmful emissions such as dust, chemical pollutants, and loud noise. In some male-dominated sectors of industrial production, the resulting alleviation of physical labor even promised to make it possible for the first time to employ women for certain jobs that now required the operation of computer-controlled machines rather than hard physical labor.495
 
            At the same time, however, the SED leadership and economic planners were well aware that the introduction of computer technology into the economy paradoxically also entailed the creation of low skilled jobs that offered little mental stimulation, and a de-qualification of skilled workers in certain areas as computers and robots took over their work tasks.496 In many cases, the monotony of working at automated systems could only be reduced by assigning workers to the simultaneous supervision and control of multiple machines, or adding preparatory, auxiliary and maintenance tasks to their job specification.497 In general, the negative effects of the rationalization and restructuring associated with the introduction of new technology affected disproportionately vulnerable groups of less flexible workers. These included women and mothers, older workers, and those with health problems, and low-skilled or unskilled workers.
 
            The negative aspects of computerization and automation did not feature in the SED’s propaganda regarding the introduction of new technologies, of course. Rather, the conveyance of an entirely positive sociotechnical imaginary, presented as an attainable and desirable future, served to reduce reservations and doubts of workers with regards to learning about and using computer technology.498 Within socialist state propaganda, the SED’s sociotechnical imaginary served as an emphatic motivator and reminder to the working people, that the struggles of the “scientific- technological revolution” and the computerization of the economy could and would be solved under the ideological leadership of the SED. It promised that the resulting improvement in living and working conditions and the economic prosperity of the future socialist society would be a collective gain for the GDR, that was more than worth the personal and professional sacrifices of individual workers, as well as their efforts to undergo further education and training to face new skill needs. Thus, the invocation of the sociotechnical imaginary of a desirable computerized future was of special propagandistic significance, where the short-term effects of the introduction of new technologies consisted in the deterioration of working conditions for some and the devaluation of professional qualifications for others. These struggles were largely dismissed as temporary side effects of an incomplete “scientific-technological revolution” that would be made to disappear in the future with further technological progress.499
 
            A more comprehensive or even public debate on the possible negative social effects of automation and computerization in the GDR could not gain a foothold for two reasons. First, the politically emboldened excessive optimism about science and technology relied on a deterministic understanding of technology, whereby the development and use of a new technology such as computers would lead quasi-automatically to social and economic progress. Such an understanding side-lined more nuanced debates about sociotechnical interdependencies and the possibility of undesired social repercussions. Second, the SED based its hold on political power on the ideological presumption of an already completed construction of socialism, and thus, an ultimately faultless society. Negative social effects of automation and rationalization were reflected as a phenomenon occurring only in the capitalist world, accompanied by the claim that this would not happen under socialist production conditions.500
 
            Nevertheless, research and conferences of experts on social issues of automation and computerization of work still took place in the GDR. The reality of computerized workplaces, where negative effects on workers manifested, called for corresponding investigations and interventions in the field of occupational health and psychology. As a logical consequence, it followed from the claim that monotonous work or unemployment must not occur in socialism or must be avoided or compensated for, that these very real problems needed to be taken care of, both in theory and practice.501
 
            When dealing with the discrepancies between the positive sociotechnical imaginary publicly propagated by the SED, and the more ambiguous reality in workplaces, the “Free German Trade Union Federation” (ger.: Freier Deutscher Gewerkschaftsbund, FDGB) assumed a key role in easing the resulting tensions. The FDGB was the sole national trade union center of the GDR, nominally representing all workers. However, it was not an independent representative body of the labor force, but rather a basic element and tool within the SED’s power structure. The hierarchical structure of the FDGB served to extend the party’s ideological control all the way down into companies and individual workers’ collectives. In preparing the introduction of computer technology into workplaces, the FDGB was tasked with familiarizing workers with the restructuring plans and far-reaching changes in the job demands and tasks during socialist rationalization. The affected workers had to be made aware of the new qualification requirements and motivated to undergo the necessary further training.
 
            In 1982, the FDBG noted that the mass political campaign of the executive committees and leaders was to explain to workers the profound economic significance, as well as the social and labor implications of the introduction of new computer technology. In addition, it was deemed necessary that workers were actively involved in the preparation and introduction phase of new technology in their workplaces.502 For this purpose, the FDGB organized informational events in companies and combines on the strategic importance of microelectronics and robotics technology as part of socialist modernization and rationalization, and informed workers about concrete planned measures in their workplace. These events were focused on highlighting the positive effects of new technology in raising the effectiveness of work and improving working conditions. In addition, the FDGB took on a central role in reconciling personal interests and needs of workers on the one hand, with societal and economic requirements on the other.503 This included, that workers would readily accept challenges and inconveniences, such as taking on shift work or undergo further training and education in their spare time, as part of their duty as individual workers within the socialist society.
 
            Female workers were particularly affected by rationalization and negative effects of the introduction of new technology. Several skilled occupations in the textile and light industry, in which women formed the large majority of workers, were partially automated. Consequently, the remaining tasks, which were often simple and repetitive, took up a larger share of the workday. The resulting monotony was countered in some cases by qualifying these women for multiple work assignments so that they could alternate workplaces and activities several times a day. In addition, women were encouraged to undergo further training to be able to operate, monitor, and troubleshoot industrial robots in addition to their usual duties, thus upgrading the content of their job.504 In other cases, workplaces typically occupied by women were eliminated altogether. For example, the use of 17 industrial robots at the VEB Büromaschinenwerk Sömmerda rendered obsolete the manual winding of VHF chokes (a type of passive electronic component), which previously had been the job of 47 women employed as home workers. Unable to work on site at the plant due to a lack of day-care places or family problems, these women ultimately lost their jobs.505 In most other cases, the workers whose jobs had been replaced by computerized machines were usually transferred to a new position within the company.
 
            At the beginning of the 1980s, women accounted for 49.4% of all workers in the GDR and were employed on average at a level of 85.7%.506 Accordingly, they played a vital role in the GDR’s economy. At the same time, however, 17.1% of all women working in material production did not have a skilled worker’s certificate or were employed in a low-skilled occupation not related to their qualification.507 Moreover, only a small percentage of women acquired qualifications for the emerging skilled trades of electronics and operational technology, which in many areas were prerequisites for working on new technology or for accessing higher education in automation and computer technology.508
 
            For the SED, the active involvement of women in introducing new computer technology into the GDR’s economy was vitally important for several reasons.509 First, the equal participation of both male and female workers in the process of the SED’s “scientific-technological revolution” was a basic principle to be heeded within the framework of socialist ideology. Secondly, from a more pragmatic point of view, the economy of the GDR could simply not do without the major contribution of female workers. This was true in terms of the constant general labor shortage, but especially with regard to the urgent need for skilled workers to be deployed on new computerized machines. Third, the focus on female workers in the process of computerizing the GDR’s economy was also due to sociopolitical reasons. Women whose jobs had been replaced by computerized machines needed to be retrained for new occupations. Job losses mainly affected workers with low or no qualifications, among whom the share of women was disproportionately high.510 Solid retraining, thus, was essential, especially for emerging technical occupations such as those in the setup and maintenance of computerized machinery where the demand for skilled workers was particularly high.
 
            In 1982, the national executive committee of the FDGB investigated the effects of technology on the work of women in companies that had been impacted early on by applications of microelectronics and computers technology.511 The report of the investigation pointed out the need to address the specific issues of working women and mothers in the process of introducing new computer technology into the workplace – the worsening working conditions in the form of increasing shift work and health hazards, and the cutting of women’s jobs as their work was replaced by computerized machines.512 Furthermore, it highlighted the need to find and offer adequate conditions and forms of further training and education of women, and especially mothers. It was declared as the tasks of local trade union leaderships513 and their women’s commissions to resolve these issues, as well as to prepare women in time for the new skill requirements, as laid down in the in-company training concepts and plans for the advancement of women.
 
            A major issue for female workers was the increase of shift work in industrial production. To fully exploit the potential of the few available computerized machines, companies were instructed to keep them running around the clock. This often required the expansion of shift work from a 3-shift rhythm to a continuous 4-shift system. As a result, it became more difficult to assign women who could not or would not commit to shifting work schedules to regular day shifts.514 This concerned, for example, mothers who had the legal right to refuse night shift work according to §243 of the Labor Code of the GDR, and older women with health impairments.515 Although women and men participated almost equally in the labor force, the traditional social role of women as caregivers and housemakers was maintained – resulting in a double burden for working mothers.516 In most cases, it was considered the mother’s responsibility to provide childcare during her working hours and to find alternatives or stay home when the children were sick.517
 
            One notable example that the FDGB investigated in 1986 was the preparation of female workers for the use of computer systems at the general post office in Berlin. A few years previously, computer terminals had been introduced at the counters to raise the efficiency of postal services. The predominantly female employees of the general post office were placed in a higher pay grade after receiving computer training to work on the new terminals.518 However, the new computer technology did not necessarily make the jobs of female terminal workers easier or more pleasant. The computer terminals were very prone to disruptions, and a lack of spare parts and appropriate skilled workers on site to make the necessary repairs resulted in significant downtime. This, in turn, often led to a high stress load and overtime for the female workers at the postal counter.519
 
            Just as in industry, computer technology in the service sector was to be exploited as fully as possible and therefore used in multi-shift operation. However, many women who had been qualified for working on the computers were no longer willing to work shifts after they had given birth to a child and returned to their workplaces. The only employment option without shift work at the post office was in many cases in the mail delivery service, where mothers were employed far below their skill level and their computer skills were not used.520
 
            The financial bonus that was paid in addition to the salary as an incentive for taking on shift work was apparently not a strong enough stimulus for women to bother with the disadvantages of shift work – especially when they had children and a household to care for at home.521 Moreover, trade union representatives noted that not all women were ready to undergo further training for the work on new technology, even if this would mean a pay increase. Part-time working women, in particular, considered their monthly income as sufficient and did not see a need to acquire additional skills to advance in their career.522
 
            The FDGB therefore saw a need for “constant political and ideological intervention with workers to achieve positive results”523 – that is, to remind workers of their socialist duty and to persuade them to undergo further training or work shifts, if deemed necessary for economic reasons. For this purpose, special meetings for female workers were held in some companies, with commented slide shows on the subject of new technologies. Local trade union representatives organized these events, to demonstrate to the women the importance of introducing microelectronics and computer technology into the workplace as an “objective requirement to successfully master the tasks of the 1980s and thus securing peace.”524 These information events were intended to win over female workers to acquire the necessary skills and actively contribute to the successful integration of new computer technology into their workplaces.525
 
            In addition, local representatives of the FDGB sought out personal conversations with workers regarding new qualification demands, to reconcile the personal needs of workers with those of the company and the socialist society. If the job required additional qualifications due to the introduction of new technologies, a so-called “qualification contract” was drawn up with the planned training and development measures, which the employee had to sign and commit to.526 Young mothers were singled out for individual meetings with union representatives and urged to take on shift work.527
 
            Furthermore, the local FDGB units were responsible for organizing the necessary qualification measures for workers, whose jobs were replaced by computerized machines or altered in such a way that new knowledge and skills were required for them to continue to be working in their position within the company. Further training for existing staff usually took place outside working hours, in the evenings or at weekends, and often in the form of self-study courses so as not to interfere with the required daily workload.528 Participation in regional training programs for managers and executives, e.g. at industry academies, universities and technical colleges, or in courses offered by the Chamber of Technology, equally posed a problem for women with family obligations, insofar as they were held outside their place of residence and work.529 To alleviate these burdens, some larger companies set up special women’s courses (ger.: Frauensonderklassen) during working hours for the relevant training and education in the new technologies of mothers or women with care responsibilities in the family.530 In addition, older workers and young mothers returning to work after a longer absence due to maternity leave or a sick child were provided with self-study materials to acquire the necessary skills and knowledge in their free time at their own speed.531
 
            In contrast to the SED’s call for a necessary higher qualification of workers in response to the introduction of computer technology into economic production in the GDR, many workers needed no additional qualifications to continue to do their job. This was especially true for female workers in industrial production. In many cases, the content of their work merely changed insofar as they switched from operating a single machine to operating multiple machines with the aid of computerized controls.532 These machine operators only required basic user knowledge and practical skills in operating the computer control panel, which could be acquired on the job. Maintenance and service personnel, on the other hand, required more thorough further training – but these were occupations predominantly held by men.533
 
            The call for a broad qualification of all workers in the use of new computer technology in industry, thus, went hand in hand with the problem of an overqualification of parts of the workforce, and in particular, female workers. As stated already in the early studies on the educational consequences of introducing new computer technology into workplaces, there was not only an increase in highly skilled experts, but also a substantial need for workers performing monotonous, low-skilled work – especially in the young industry of microelectronics, where many women were employed:
 
             
              In various production sections where microelectronic components are manufactured, a conspicuously large number of highly qualified female electronics workers perform monotonous tasks that are disproportionate to their extensive knowledge. Often, their deployment in such jobs is justified on the grounds that women are well suited for such work because of their dexterity and sensitivity. Some factory directors even claim that many women like monotonous work because they can do it routinely and thus keep their minds free for domestic concerns.534
 
            
 
            The reality of low-skilled, mentally unstimulating work created alongside highly skilled jobs in the process of introducing of new technologies into economic production was only one aspect of how the lived experiences of some workers conflicted with the SED’s dominant sociotechnical imaginary that promised an overall betterment of working conditions. This imaginary of a computerized workplace and all the perks it would offer also created tensions in many cases where young people completed their training and entered a workplace that had been left completely untouched by the new technology. During their vocational training, learners had been taught about the revolutionary ways in which computer technology would transform their work and allow for better quality and higher efficiency. They had been trained in using such technology and were eager to harness the potential of such modern equipment and demonstrate their newly acquired skills when they entered their job. However, one can imagine their frustration when they encountered old, traditional machinery and manually operated devices that relegated them to old work techniques that had been presented to them during training as inferior to the computerized workflow.
 
            A notable example of this was secretarial work. In the GDR, such jobs were filled by so-called “skilled workers for writing technology” (ger.: Facharbeiter für Schreibtechnik), who did clerical work and were responsible for office communication in companies, combines, or government institutions.535 This occupation was one of the most popular among female school graduates in the GDR when choosing their future career, and over 99% of new trainees entering VET for skilled workers for writing technology in the 1980s were women.536 They were traditionally trained in shorthand and type writing, filing of documents, and general office organization.537 In September 1987, new curricula for initial VET of skilled workers for writing technology were implemented to prepare them for the use of computer technology, and specifically text processing software.538 Trained in both traditional typewriting technology and text processing on microcomputers, newly trained skilled workers for writing technology were aware of the efficiency gains resulting from the use of new computer technology. Sections of texts could be copied, saved, deleted, or rearranged without having to retype the whole page. In addition, text processing software allowed for the use of text modules and templates for letters or forms that could be flexibly adapted.
 
            But microcomputers were only slowly introduced into offices in the GDR in the second half of the 1980s.539 As a result, some apprentices were trained to use computers, but ended up in a workplace where no computer technology was available. A young female apprentice wrote in her final assignment for the completion of her vocational education as a skilled worker for writing technology in spring 1990 regarding her practical work experience: “During my work in the 5th Criminal Division of the Supreme Court, I have noticed that the work with pre-printed forms is not yet very efficient, and the visual image of the completed forms is not very aesthetic. Due to the many deletions for what is not applicable, the form looks unattractive. But because of inadequate technology, it has not been possible to design these forms differently.”540
 
            However, the young woman’s completion of her vocational training coincided with the turbulent period of change following the fall of the Berlin Wall, which raised her expectations that the most modern and powerful computers would soon be made available to her for use in her future career as a typist or secretary. Her statement is an example of how, for many young people like her who completed their vocational training in the GDR in the late 1980s and had acquired some skills and knowledge in the use of computers according to the new curricula, the belief in their usefulness remained intact beyond the socialist system of the GDR. The belief in the sociotechnical imaginary of a computerized future, in which skilled computer users would thrive in their workplaces and find ways to use the new technology to make their work more satisfying and rewarding, seems to have lived on – even after the end of the GDR and the SED’s authoritarian regime. However, it was dissociated from the SED leadership’s claim that only under a socialist order would workers benefit from the computerization of the economy and society. Instead, computer knowledge and skills, which in many cases could not be fully utilized in the workplace in the GDR due to a lack of or inadequate technical equipment, now became potential facilitators for working people in the transition to Western computer technology and the capitalist system after the reunification of the two Germanys. In 1992, the newspaper Neue Zeit reported a rapidly increasing demand for vocational further education and retraining measures in East Germany, in particular for computer courses, stating that anything called “electronic data processing” or mentioning “personal computer” triggered a run.541 In this regard, the sociotechnical imaginary of a computerized economy helped to make computer skills and knowledge a sought-after asset for individual to compete in the fundamentally transformed labor market, as the state no longer guaranteed secure jobs for everyone. The “Bundesagentur für Arbeit” (eng.: Federal Employment Agency) implemented and funded retraining, qualification, and further education measures for people at risk of unemployment or who were currently unemployed.542 This, in turn, created a burgeoning market for private companies to provide adult education and training in computing for professional development. In the early 1990s, numerous advertisements for further education and training in computing started popping up in East German newspapers, promising “a secure office job,”543 a “new career start,”544 or a “ladder to success;” some of them aimed specifically at the unemployed in need of retraining (see Figure 6).
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              Sources: Advertisement “Lernen Sie, den PC zu beherrschen!,” Berliner Zeitung, May 8, 1992, 22; Advertisement “Sichern Sie sich Ihre Chance zum beruflichen Neueinstieg,” Berliner Zeitung, June 12, 1993, 65.

                Figure 6: Advertisements in the Berliner Zeitung from the early 1990s for a “Basic course for computer users” (left) and a training course in “Clerical administration and EDP accounting” (right).

             
            In contrast to such imaginaries, in which computer training was deemed a valuable asset, there were also critical voices that publicly called into question the utility of computer and programming training for all. After the fall of the Berlin Wall, it suddenly became possible to openly and retrospectively challenge the SED’s education policy with regard to the comprehensive introduction of computer instruction for trainees in all occupations, regardless of whether their work involved the use of a computer at all now or in the foreseeable future. In February 1990, a vocational teacher of informatics wrote in the newspaper Neue Zeit:
 
             
              We have introduced the subjects “Basics of Automation” and “Informatics” in the past years with a lot of money, time, effort, and propaganda. […] Today we ask ourselves whether this training makes sense for professions such as hairdresser, specialized salesperson, etc. Those responsible remain silent or use the phrase of an all-round educated skilled worker as an excuse for their wrong decision. […] As a teacher of informatics, I believe specialized training should be given to those apprentices who need it later in their profession. But here, too, there needs to be more of a practical orientation. Not everyone can and needs be able to create a program.545
 
            
 
            Clearly, the sociotechnical imaginary of the computer as a universal tool for enhancing human capabilities, and the accompanying belief that everyone, regardless of occupation, should receive a computer education and acquire basic programming skills, had lost its persuasive power. Or perhaps the SED’s imaginary had never been able to convince the people who only now felt that it could be publicly challenged. The SED’s once dominant sociotechnical imaginary of computer technology as the engine of collective social and economic progress for the socialist society of the GDR had been replaced by new imaginaries, some of them propagated by newly emerging providers of continuing and adult vocational education in the new information technologies, which instead foregrounded the promise of individual career success in a competitive labor market.
 
           
          
            4.6 Chapter Conclusion
 
            The first domestically produced computers in the GDR in the 1960s quickly led to a growing demand for personnel that was skilled in the operation, maintenance, and repair of these machines. Initially, large mainframe computers were mainly installed in research institutions and computing centers in higher education and industry. The development and use of computers had been the domain of few highly skilled experts in mathematics and engineering. However, with the rapid advances in computer technology, the computers became more powerful, and in turn, new applications for computers opened in science, the economy, and state administration. The mass production of the Robotron 300 mainframe created a need for a growing number of workers skilled in computer technology in state ministries, combines, and research and computing centers in higher education. In consequence, computer technology could no longer remain the exclusive domain of specialists with an academic degree. New job profiles for the operation and maintenance of mainframe computers in research, industry, and state administration were created. The GDR’s system of vocational education and training was thus tasked with qualifying workers for the jobs of “technical computers” and “skilled workers for data processing.” However, to be able to quickly respond to the new skill needs, companies and combines in the GDR initially resorted to ad-hoc training measures to meet their own immediate skill needs. This resulted in a disorganized landscape of a wide variety of short training programs, each of which only qualified the workers for the available technology and specific work tasks in the respective company where they were being trained.
 
            The GDR’s vocational training policymakers therefore saw the need for more centralized oversight and control of the education and training of skilled workers for computing, electronic data processing, and the maintenance and repair of the computer machines and systems. In 1967, the job profile of “skilled worker for electronic data processing” was created and included in the GDR’s official system of skilled workers’ occupations. At the same time, vocational training documents were drawn up for training in the new, officially recognized occupation, which were provided for a binding and homogenous basis for the vocational training and education of skilled workers in electronic data processing throughout the GDR. The aim was to provide these workers with a sound and broad technical qualification that would enable them to work with computer technology in a variety of sectors of the GDR economy. Equipped with a solid basic understanding of modern computer technology, which the new vocational curricula were designed to provide, it was expected that skilled workers in electronic data processing would be able to quickly familiarize themselves with different types of computers and more easily become acquainted with yet unknown new computer technology that would be developed in the future. In the 1970s, the GDR’s computer industry adopted the technology of integrated circuits, which allowed for the development of production of even more powerful, faster, and smaller computers.
 
            In 1977, the GDR’s political leadership launched an extensive “microelectronics program” aimed at building up the domestic microelectronics industry and modernizing the country’s industry. Dwindling export figures of the economically important machine tool industry of the GDR had alarmed economic policymakers: The economic competition on the world market was increasingly oriented towards machine tools and systems equipped with microelectronics to allow for computerized control, which the GDR was unable to produce. The goal of the microelectronics program was thus to build up substantial industrial capacities to produce computerized machines to export, as well as the use of computer technology in the GDR’s own economy, to modernize and automate industrial production. This strategy was guided by the SED’s sociotechnical imaginary which envisioned microelectronics and computer technology as a powerful means of increasing economic productivity, and the competitiveness of the GDR industry on the world market. Moreover, microelectronics had become a decisive arena in the struggle between the socialist and the capitalist systems, not just in terms of proving technological superiority and innovative prowess, but also as a matter of economic power and competitiveness. The SED’s sociotechnical imaginary stressed this aspect by envisioning a future in which the socialist leadership of the GDR would succeed in exploiting the full potential of new computer technology, thereby proving the superiority of the socialist ideology and economic system over capitalism.
 
            In line with Honecker’s rhetoric of the “unity of social and economic policy,” the authoritarian SED-leadership promised the people of the GDR, that the positive effects of the development and use of microelectronics and modern computer technology would not only be felt in terms of economic prosperity, but that it would also lead to social progress in the form of better working and living conditions for everyone. The propagation of this aspect of the GDR’s sociotechnical imaginary served to legitimize the state’s substantial investment in the emerging microelectronics industry at the expense of other sectors of the economy, and to mobilize the working people of the GDR to actively support the SED’s economic strategy by acquiring the necessary skills and professional qualifications, accepting fundamental changes in their workplaces, and making sacrifices for the common good by accepting shift work, and by working even harder and more diligently.
 
            Through the strategy of reinventing Western technology, the GDR succeeded in developing its own microprocessor, the U880 – modelled after Zilog’s Z80 –, which formed the basis for a range of microcomputers that the GDR mass-produced from the mid-1980s onwards. The development of a domestically produced microprocessor enabled a multitude of new applications of computer technology in the GDR’s economy. Computer technology was no longer confined to computer centers, but also found its way onto the desk of workers in offices in the form of microcomputers and enabled new applications in industry for the flexible automation of production. The newly developed microcomputers were much cheaper to produce, took up less space and offered significantly more computing power. The development of ready-made software for industrial and office applications, as well as operating systems with graphical user interfaces, made them easier to use and required far fewer skills from users than earlier generations of computers, which usually required extensive programming skills or even involved the use of punched cards.
 
            The innovation of the microprocessor fuelled the dominant sociotechnical imaginary of the computer as a universally functional technology that could be used for a wide variety of purposes, and which, above all, would help to increase productivity in all branches of the socialist economy. The SED’s vision of a computerized future for the socialist society of the GDR, in turn, inspired an educational policy aimed at providing the workforce with comprehensive training in the professional use of computer technology. The young generation of future workers was to be prepared ahead of time for the anticipated widespread use of computer technology in the GDR’s economy.
 
            The large-scale reform of vocational curricula in the 1980s account for the advances in new information technology thus included the introduction of the subject “Basics of Automation” which was meant to familiarize apprentices in all skilled occupations with the basics of modern computer and automation technology and informatics. Considering the anticipated spread of computers into all sectors of the economy, it was no longer only predominantly skilled workers in industry and computing centers that were expected to be working on computers and computerized machines, but also those working in clerical jobs and the service industry. Building on the foundation of a basic computer education in general vocational education, trainees would subsequently receive more in-depth training in the specific computer technology and applications used in their workplace. However, the design and implementation of revised vocational curricula posed a significant challenge for education policymakers, as in most jobs and workplaces, old and new technology were used concurrently. Workers thus needed to be qualified for the use of both. But regardless of whether an occupation was already computerized or planned to be computerized in the foreseeable future, all workers were to receive the mandatory basic computer instruction as part of their general vocational education. This was because the basic computer education not only served as preparation for the specific qualification requirements of their future job. Rather, the introduction for a mandatory basic vocational computer education for all was also based on the ideological stance that under socialism, all workers – even those who were not or only indirectly affected by the new computer technology – were meant to acquire a basic understanding of the new technology to support and participate in the realisation of the SED’s sociotechnical imaginary of socialist computerization. The dominant imaginary envisioned computer technology as a tool in the hands of the working people. In this sense, it promised that all workers, and not just an exclusive economic or technical elite, would decide on the development of computer technology and control its use. Consequently, all workers in the GDR needed to be educated and trained in computer technology to become “masters” and “co-creators” of modern computerized production, and active contributors to the “scientific-technological revolution” that would bring about the desired computerized future as envisioned by the SED’s sociotechnical imaginary.
 
            In the second half of the 1980s, and in the context of the recent advances in microchip technology, CAD/CAM technology became a focal point of economic and education policy. The development and deployment of computerized machines, automated systems, and industrial robots in the GDR industry gave rise to visions of the fully automated factory floor, which would enable unprecedented productivity gains and significantly improve the quality of production. As a result, computerized industrial production was expected to also improve living standards in the GDR, by providing the people with consumer goods in greater quantities and of better quality. Moreover, the SED’s sociotechnical imaginary promised an improvement in working conditions, as computerized machines would relieve workers of physically demanding, strenuous or mentally unstimulating and repetitive tasks. The microchip had paved the way for the development of modern computerized control systems and automation technology, thereby appearing to bring the realization of this aspect of the SED’s sociotechnical imaginary into close reach.
 
            However, the promise of social progress, which the authoritarian leadership promised would go hand in hand with economic progress, clashed with the reality of computerized workplaces in the GDR economy. While the use of computer-controlled machines and systems had led in part to a reduction in strenuous and monotonous work tasks, it had also led to the paradoxical effect of creating new tasks and jobs characterized by inferior or even dehumanising working conditions. In particular, jobs where workers had to take on the function of human “links” in the production process due to incomplete computerization often consisted in in the performance of repetitive and monotonous tasks and thus offered little mental stimulation. Moreover, frequent technical failures led to interruptions in production, which in turn caused periods of great stress for the staff to make up for lost time. To maximize economic productivity gains, the expensive computerized machine systems had to be in constant operation both during day and night. As a result of this policy, there was a significant increase in shift work, which led to physical, psychological, and social grievances among the workers concerned. From a Marxist-Leninist point of view, such adverse effects of the computerization of the workplace would have had to be deemed unacceptable in a socialist society. At least in part, the negative effects had resulted from a prioritization of the goal of economic productivity increased over the aim of social progress, such as in the case of increased shift work. The SED leadership, however, attributed the undesirable consequences by and large to the still incomplete computerization. It assured the people that the negative effects were merely a transitory phenomenon, which would be eradicated as these undesirable work tasks, too, would be taken over by computerized machines.
 
            Through the structures of the FDGB, the SED’s propaganda on technical and labor policy reached all the way down to the level of the individual companies. FDGB functionaries were responsible for managing paradoxical effects on the local level with ideological propaganda, by reinforcing the SED’s sociotechnical imaginary and motivating workers to undergo further education and retraining in response to the new skill needs as a result of the development of new computer technology. Their task was to persuade workers to accept the profound changes in their work content and organization of their workplace resulting from the introduction of computer technology. In the pursuit of the anticipated economic and social progress for the GDR’s society as a whole, the authoritarian socialist regime expected socialist workers to accept any burdens arising from these changes and to make individual sacrifices. Female workers became a focal point of the FDGB’s campaigns in the 1980s in this regard, as they were disproportionately affected from negative effects of the computerization of workplaces in the GDR. Taking on shift work and having to undergo further education or retraining proved particularly problematic for women who were facing the double burden of household and care work on the one hand, and a salaried job on the other. Moreover, women were at a particular risk of ending up in low-skilled jobs they were overqualified for, such as dull data entry jobs.
 
            In some cases, workers who had been familiarized with the exciting possibilities and advantages of modern computer technology in during their vocational education and training experienced disappointment as the necessary technical equipment they had been trained on was simply not available in their workplace. The fall of the Berlin Wall revived the hope of these people that Western computer technology would now become available to them and that they would finally be able to apply their acquired knowledge and skills in their jobs. With the demise of the SED government, however, the sociotechnical imaginary that had dominated up until then also lost its clout. Nevertheless, a solid education and training in computer technology remained a sought-after asset, albeit no longer oriented towards realizing the SED’s imaginary of computer technology as a guarantor of collective social and economic progress under socialism. Instead, computer education and training became a crucial part of the vision and promise of individual career success under capitalism and was advertised as a decisive advantage in the competition for jobs in reunified Germany.
 
           
        
 
      
       
         
          5 Informatics For All? Computer Literacy in Schools
 
        
 
         
          The introduction of computers into general schooling in many industrialized followed a twofold approach. On the one hand, computers were introduced as a subject of learning. As a result of rapid technological progress, computers had acquired such a significant status in the industrialized world by the 1980s, that educational policy makers felt that a basic computer education ought to be part of the general education of all citizens.546 Accordingly, pupils had to acquire the necessary skills and knowledge to use a computer and learn about the role of new information technology in automating and modernizing economic production, as well as to reflect on the ways in which the new technology was changing society. On the other hand, in many industrialized countries, computers were also introduced as a tool for teaching and learning. In the 1980s, global players such as the OECD advocated for the use of computers in schools to promote quality and efficiency of education.547 In this context, the computer was touted as a new kind of educational technology that would lead policymakers and educators around the world to rethink and transform the way children learn and teachers teach.548
 
          In the GDR, the introduction of computer education into the general education system was initially met with resistance, from no less than the Minister of National Education herself, Margot Honecker. The first failed attempt to introduce computer education into the GDR’s system of general education dates to 1970. At the time, the GDR computer scientist Gerhard Merkel had been appointed head of a newly established forecasting group on the “Basic Directions of the Automation of Material and Mental Processes” in the Council of Ministers of the GDR. The group’s task was to prepare a forecast with a time horizon of 1980, which was subsequently discussed and adopted by the Politburo of the Central Committee of the SED in November 1970. However, Merkel later recalled that the proposed measures to introduce computer education into general education, which originally had been part of the proposal, had been strongly opposed by Education Minister Margot Honecker.549 According to the proposed bill, computer knowledge was to become part of the general education of all citizens in the GDR. However, Merkel recounts that Margot Honecker raised an objection during the vote on the bill, claiming that the forecasting group’s proposals were not compatible with the principles of communist education. Merkel protested, but the chairman of the Council of Ministers, Willi Stoph, argued that the bill could not be allowed to fail because of the part on education. Stoph advised the group to remove it from the proposal altogether. Merkel took this instruction quite literally and simply removed pages 115 to 132 from the bill, unnoticed by the decisionmakers.550 And indeed, the relevant pages are missing from the approved bill, which is kept in the Federal Archives in Berlin-Lichterfelde.551
 
          Margot Honecker’s intervention in 1970 may have prevented the early introduction of computers into general education in the GDR. It was not until the mid-1980s that her objection was overruled by a Politburo decision to introduce computers into general education. The leadership of the SED, at least according to what it conveyed to the wider population as party consensus in the 1980s, seemed convinced that it was indeed possible to introduce computers into the GDR’s general education system without tampering with its basic socialist principles and philosophy. In fact, it was seen as an indispensable measure to prepare the young generation for the sociotechnical future of socialist computerization as envisioned by the SED.
 
          The GDR’s comprehensive education system, with the polytechnic school at its core, was established in 1965 after a period of reform and retained this structure without major changes until the end of the GDR in 1989 (see Figure 7).552 Throughout the 1970s and 1980s, educational policy in the GDR focused on stabilizing and improving the established structure and organization of the school system without bringing in fundamentally new or disruptive impulses. Especially in general schooling, the structures adopted by the act on the integrated socialist education system in 1965 were largely adhered to, despite the challenges and new educational demands resulting from scientific progress and technological change.553
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              Figure 7: The system of education in the GDR since 1965, with the comprehensive ten-class general educational Polytechnic Secondary School (POS) at its core.

           
          As a consequence, the introduction of computers was not seen as a measure to be taken with the aim of revolutionizing or fundamentally altering the educational system. Rather, computers were considered by education policymakers to support and optimize the educational structures and practices already in place. The curricular reforms of the 1980s followed the explicit premise of preserving what had been tried and tested, while at the same time being oriented towards future perspectives and requirements, in particular concerning scientific and technological advances.554 Accordingly, computers had to be introduced in a way that did not profoundly challenge the status quo in general schooling and that was in line with the core values of socialist education. This meant that the educational use of computers had to first and foremost serve the purpose of forming the “socialist personality” – the “all-round education” of their mind, hearts, and hands, as well as the inculcation of values and virtues which were oriented towards societal requirements rather than individual ambitions and interests.555 The president of the GDR’s Academy of Pedagogical Sciences (APW), Gerhart Neuner, stated in 1985: “The fact that new fields of science or new sciences are coming to the fore does not in itself mean that they must become the content of socialist general education. Rather, it is necessary to ask and prove what they contribute to socialist personality formation, what they amount to in terms of the foundations of all-round personality development.”556
 
          While the integration of computer instruction into higher and vocational education had resulted from the immediate need to train experts and skilled workers for the development, operation and maintenance of new computer technology, the integration of computer technology into general education seemed less straight forward. On the one hand, the main aim of general education in the GDR was to lay the foundations for the “all-round development of socialist personalities,”557 hence Neuner’s question regarding the contribution of computer technology to this objective. On the other hand, there was also a more pragmatic aspect involved, oriented towards the broad preparation of the young generation for the envisioned computerized future.558 In this sense, the general education provided by the Polytechnic Secondary School also had to fulfill its function in the GDR education system of preparing the basis for the subsequent vocational and higher education, which increasingly included knowledge and skills in informatics and new computer technology. It was therefore considered necessary for pupils to acquire a basic understanding of new computer technology and informatics, the specific perspectives and ways of thinking and working associated with computing, and basic skills in the use of computers that they would require in their later life and professional career. It is in this delicate balance between general personal development on the one hand, and vocational preparation for a computerized future on the other, that the educational policy efforts to integrate computer education into the general school system of the GDR took place.
 
          The decisive impetus for the SED to consider introducing computers into education on a broad basis, was rooted in the party’s economic policy strategy for the 1980s and the following decades, guided by the sociotechnical imaginary of a far-reaching computerization of the GDR’s society and economy. Accordingly, to bring about the desired future, the people of the GDR needed to be skilled in the use of computers and persuaded by the assertion that there was no alternative to the potency of computer technology to achieve greater economic and social prosperity in the GDR. Education thus not only served to impart the skills, knowledge and competencies that were anticipated as necessary in the envisioned technological future, but also to stabilize the dominant sociotechnical imaginary of the political leadership. However, especially regarding general education, the more “instrumental” purposes of introducing computer instruction into schools as a pre-vocational preparation for an envisioned future of computerized workplaces, needed to be legitimized and carefully balanced with a rhetoric that foregrounded the value of computer technology in supporting and promoting the development of general mental abilities of pupils.559
 
          In the GDR, the introduction of computers into general schooling focused primarily on instruction about the new technology, how it was to be used and the ways in which it would contribute to social and economic progress in the GDR, as envisioned by the SED’s sociotechnical imaginary. By contrast, the use of computers as an educational technology, that is, as a tool of instruction with the aim of improving education, was of secondary importance to the political leadership. In this sense, the aspect of the dominant sociotechnical imaginary that envisioned the computer as a tool for increasing economic productivity and competitiveness by computerizing industry and training the workforce to use computers at work took precedence over the more pedagogically oriented vision of using computers to develop human intellectual capacity and creativity, and to stimulate learning. Consequently, in the 1980s, the available resources in educational policymaking for the introduction of computer technology into general education – both with regard to research and development capacities as well as technical equipment – were concentrated primarily on the task of introducing a computer education to prepare pupils for the computerized future rather than establishing the computer as an educational technology.560 Teachers and educational scientists identified benefits of computer use in education – as a tool for knowledge retrieval, for instructional demonstrations, and experimentation, or as a teaching machine.561. It was these pedagogical experts who faced the challenge of reconciling the predominantly economic and political motives behind computer integration into schools with the broader pedagogical goals and philosophy of general education. While pedagogues showed awareness of and interest in the pedagogical implications and possibilities of computer use,562 these aspects seem to have played a subordinate role in the eyes of the political leadership. Ultimately, teachers and educational scientists had to conform to the SED’s political agenda, which was underpinned by a sociotechnical imaginary that defined computers primarily as workplace tools for increasing economic productivity, and not as an educational technology.
 
          
            5.1 Electronic Pocket Calculators and Early Curricular Reforms
 
            In the late 1970s and early 1980s, curricular reforms in general education were initiated in response to recent scientific and technological advances. Their purpose was to assess which school subjects and learning contents had gained in importance or needed to be adapted, and which curricular materials had to be revised in response to technological change and new scientific findings. At the same time, the notion of the “scientific-technological revolution” became increasingly influential in educational policymaking, in particular through the SED’s demand to further intensify the polytechnic character of the secondary school. In 1976, Lothar Oppermann and Rudi Oelschlägel, responsible for the department for national education within the SED’s Central Committee, stated: “In order to combine the scientific and technological revolution with the advantages of socialism, it is necessary to further strengthen the polytechnic character of secondary education. Without equipping young people with a high level of general education with a polytechnic character, without linking school with life, the scientific and technological revolution cannot be realized.”563 In other words, the SED wanted to orient general schooling more towards the world of work, by strengthening its pre-vocational function.564 In this sense, polytechnic education served to prepare and familiarize pupils with the requirements of the sphere of economic production. Consequently, its contents had to be adapted in response to the fundamental changes that the economy was currently undergoing and was expected to undergo in the future, as envisioned in the SED’s sociotechnical imaginary of socialist computerization.
 
            At the occasion of the 8th Pedagogical Congress in 1978, educators and pedagogues in the GDR were informed of the practical consequences of recent scientific and technological developments for general education in mathematics and physics, as well as for polytechnic education and elective courses.565 In her speech at the congress, Margot Honecker, Minister for National Education, also brought up the issue of computer technology in general education, specifically by raising the question of the role of electronic pocket calculators in schools. She called for an in-depth investigation into the matter to clarify from which grade level, for which subject areas, and with what aim the use of electronic pocket calculators could prove to be useful – and where and under which circumstances their use was inappropriate.566 A student teacher, who attended the congress, later remembered a “distinct murmur” in the hall as the Minister of National Education talked about the possible introduction of electronic pocket calculators into general schooling,567 thereby for the first time publicly reawakening the specter of automation and computer technology in the classroom since the failed attempts at developing and implementing teaching machines in the 1960s and 1970s.568 None of the teachers and pedagogues present openly expressed their scepticism or opposition, but there certainly seems to have been some resistance among them to the very idea of introducing electronic calculators into schools. In contrast to the teaching machines, which had attempted to automate certain functions of the teacher, the electronic pocket calculator now promised to automate an important function performed by the learner in mathematics instruction. This raised concerns among mathematics teachers that children who used an electronic pocket calculator would become dependent on the device, and forget, or no longer learn how to calculate with no other help than their own minds.569
 
            Following Margot Honecker’s remarks at the 8th Pedagogical, a theoretical and practical investigation on the issue was launched. The Academy of Pedagogical Sciences (APW) of the GDR was instructed to conduct a research project to empirically test the use of the electronic calculator in school classes.570 Between 1979 and 1983, 23 classes were equipped with three different models of electronic calculators for the use in the subjects of mathematics, physics, and chemistry. According to the researchers’ findings, the use of the calculator automated some of the students’ time-consuming written calculations, thus freeing up classroom time for the core content of the subjects in which the calculator was used.571 Instruction in mathematics, natural sciences, and the polytechnical subjects would be rendered more effective and connected to real life. In addition, the introduction of the electronic calculator into general education was considered as a decisive step in the mission to introduce elements of informatics into schools.572 In this sense, the use of electronic pocket calculators in mathematics and other subjects was seen as a means of preparing pupils for the general educational requirements placed on the working population by the development of science and technology,573 and, more specifically, of familiarizing pupils with the “ways of thinking” associated with informatics.574
 
            Because of the positive results of the school pilot project, electronic calculators were introduced in the 11th grade of the extended polytechnic secondary school in September 1984, and in the 7th grade of the polytechnic secondary school in September 1985. This made it necessary to take measures in the training of teacher students in the subject of mathematics, as well as in the further training of teachers already in service. Even though the SR1 was introduced as the official school calculator, other electronic pocket calculators were allowed. This meant that teachers needed to be prepared for the use of various types of calculators that pupils might bring to class. Simultaneously, new teaching and learning materials had to be developed to account for the profound implications which arose from the pocket calculator’s use in the subject of mathematics. Pupils first needed to learn how to enter data into the calculator, perform basic arithmetic operations and to interpret the result. The revised mathematics textbooks, thus, included symbolic representations of the SR1’s display and keyboard, and explained the calculator’s various functionalities. A colorful image of the SR1 featured prominently on the cover of the new mathematics textbook that was published in 1985 for grade 7, in which pupils from now on would first be introduced to this new learning tool.
 
            Fuelled by the concerns that the use of the electronic calculator would negatively affect pupils’ numeracy skills, the materials to prepare mathematics teacher for the implementation of pocket calculators emphasized that particular attention should be paid to the practice of mental arithmetic.575 The basic argument was that pupils should never rely completely on the calculator, but rather to be able to estimate the expected result in advance and then check the calculator’s output against it. Such a rationale was an expression of a variety of concerns on the part of pedagogues and educators about how pupils would interact with and be affected by this new technology. The concerns included a “blind trust in the device” and the output it produced, an unwillingness to check and verify the results it computed, and a loss of key math abilities, such as the understanding of quantities and numerical concepts.576 The teachers were thus required not only to instruct the pupil on the technical functions and handling of the calculator, but also to educate them to use the new device with a critical attitude towards the results they obtained. While it was assumed that the calculator worked flawlessly – apart from the occasional technical glitch or battery failure – pupils had to be made aware that it was their input that mattered, and that it could lead to a false result if they were careless when typing.577 The underlying notion was that these new information technology tools required their users to be conscientious, attentive, and self-disciplined to be able to put these devices to good and effective use.
 
            In this sense, the introduction of electronic pocket calculators into schools were also intended to prepare children for the use of other computer technology later in their educational career and working life, such as microcomputers and computerized machines. By introducing pupils to the electronic pocket calculators, teachers were explicitly tasked to promote the development of certain working attitudes, routines, and mindsets in their pupils, that were deemed essential for the sensible use of information technology. As an example, teachers were encouraged to let their class draw a flowchart of the calculation process when solving more complex math problems.578 Such a visualization of the individual steps leading to the result was meant to make the learners’ understanding of the problem and their problem-solving process more transparent. But it also prepared pupils for the writing of programming flowcharts, which was seen as an important part of informatics and working with microcomputers, for example in after-school computer clubs and workshops.
 
            In parallel, pedagogues and educational policymakers also addressed the question of the extent to which school curricula had to be adapted or supplemented to take account of the growing economic policy significance of microelectronics since the Politburo’s decision on microelectronics from 1977. A first attempt was taken by the APW to introduce microelectronics as a subject of instruction into the curricula of extended secondary schools (EOS) in the early 1980s.579 A draft syllabus for an elective course called “microelectronics” was developed and tested in schools with two separate groups of pupils. The course comprised 50 hours, of which 20 hours were devoted to the basics of microelectronic technologies and digital integrated circuits. Another 18 hours were allocated for a practical work project, in which pupils should collaboratively complete one of two possible assignments. The first option consisted in the development and construction of a speedometer that could be used for industrial robots or CNC machines. The second option involved the development and construction of a digital multimeter, which could be used in a data acquisition system. The remaining hours of the course were dedicated to teaching the importance of microelectronics for the GDR’s national economy, and to cover some supplementary hardware of microelectronic systems. Thus, the draft syllabus was strongly focused on the fabrication of microelectronic hardware components and its specific physical-technical aspects. Notably, the syllabus also explicitly stated the goal to develop the pupils’ technical interests and inclinations in accordance with societal requirements. Moreover, the pupils were to be motivated to enroll in a microelectronics-related technical or economic science degree program or pursue a career in military.580
 
            In October 1982, the curriculum advisory committee of the APW decided to stop the work on the draft syllabus.581 The committee concluded that the draft syllabus could not be implemented, because physics teachers were not adequately qualified to teach it, and the EOS lacked the technical and material requirements. Moreover, the aims and focus of integrating the scientific and technological advancements in microelectronics into general schooling had shifted in the meantime. Instead of emphasizing physical and technical aspects, the curriculum advisory committee was now convinced that pupils rather needed to be familiarized with the application areas of microelectronics and user solutions. The committee consequently drew the conclusion, that the contents of the planned course could not be successfully taught under the given conditions and did not need to be taught within the scope of general education.582 Instead of implementing further new programs, the committee argued that efforts should be concentrated on the implementation of the already approved syllabus for an optional class in “Electronics.” which was to be introduced in the EOS in September 1983.583 The syllabus encompassed the basics of electronic measurement technology, semiconductor diode circuits, amplifier circuits, the basics of digital technology, and the electrical measurement of non-electrical parameters. Together with existing afterschool “Microelectronics” study groups for pupils, the “Electronics” course was expected to allow the APW to gain insights of what worked in practice and to determine more precisely, what should be taught about microelectronics in general schooling.584
 
            Concurrently, the APW was also working on the revision of curricula in the subject “Introduction to Socialist Production” (ger.: Einführung in die Sozialistische Produktion, ESP) for polytechnic secondary schools (POS). This subject formed, together with the subject “Productive Work” (ger.: Produktive Arbeit, PA), the polytechnic core of the POS. It was aimed at raising the pupils’ awareness of the use and applications of knowledge in the national economy, technology and production, while linking this knowledge to regional conditions, and the current political course of the SED as well as the achievements of the “scientific-technological revolution.”585 In PA lessons, pupils from grade 7 and above spent time in local businesses, combines and farms, where they were meant to apply what they had learned in the subject ESP, and gain hands-on work experience in industry, construction, or agriculture, under the guidance of pedagogically trained skilled workers.586
 
            The APW revised the curricula for “Introduction to Socialist Production” for grades 9 and 10, by adding new content to cover the topics of “information electrics” and “microelectronics”.587 The content in “information electrics” focused on various electronic components and their use in the automation of production, in electronic data processing and measurement technology, as well as the transfer and exchange of information in technological processes. With regard to microelectronics, pupils were taught the key applications of microelectronics, and were familiarized with future trends and perspectives of computerized control of machines and microelectronic components such as the microprocessor for the automation of production in the GDR, as envisioned by the SED.588 For the same grades, a new syllabus for PA in the metalworking and electronics industry was drafted to include tasks for pupils that involved automated machine tools and systems.589 The syllabus stated that pupils were to execute simple tasks in preparing, operating, monitoring, and maintaining metal-cutting machines autonomously after prior instruction.590 Where available, pupils were also meant to assist in operating, monitoring, maintaining automated machine tools, and learn about modern industrial robot technology. Working with automated machine tools and systems was meant to give pupils “realistic insights into fundamental trends in the development of scientific-technological progress and the working conditions in automated fields of production.”591
 
            The APW’s curricular revisions regarding the introduction of microelectronics as a new field of teaching and learning in polytechnic instruction thus focused primarily on the electrical fundamentals of the new technology, and its applications in automated and computerized machines in industrial production. Computers as machines for information processing and mathematical computation, as they were used in research facilities and computing centers, did not feature in the revised curricula. The APW also followed an “incremental” approach in its curricular reforms, which did not change the subject structure but integrated the new content into existing subjects. However, this was to change fundamentally by the mid-1980s, as microcomputers began to take on an increasingly important role in education at an international level.
 
            In July 1981, two pedagogues of the APW had been sent as delegates to the World Conference on Computers in Education (WCCE) in Lausanne, Switzerland. The conference was organized on behalf of the IFIP’s Technical Committee on Education, which assured in its invitation to the conference that microprocessors were going to permeate classrooms just as they did factories and offices, and that the language and methods of informatics would fundamentally alter teaching of all subjects.592 The two GDR delegates reported that advanced capitalist countries were developing microcomputers, which were expected to flood the market in large numbers in the years to come.593 At the conference, attendees from all over the globe had discussed the various ways in which microcomputers could be used for teaching and learning, in particular in higher education and secondary schools. The two GDR delegates reported that large research institutions had been set up in many economically advanced capitalist countries to develop programs for computer-assisted instruction.594 The GDR delegates felt that these were programs of an entirely new quality, with little resemblance in content or structure to those that had been developed under the rubric of programmed instruction in the 1960s, the so-called “cybernetic pedagogy.”595 In response to the report, pedagogues at the APW concluded that the development of microcomputer technology would open up previously unimagined possibilities in education.596 In their view, the questions about programmed instruction from the 1960s had to be answered in the negative because of technological constraints and ideological concerns, were now being asked in a completely new way, under completely different circumstances. In line with the sociotechnical imaginaries of computer technology in education articulated at the WCCE, APW educators envisioned the microcomputer as a means of streamlining school administration and as a complex instructional tool that would allow for meaningful differentiation and individualization of learning and teaching with minimal effort. It was also noted that computers in schools would help pupils to develop user skills likely to be required in modern production soon, and therefore, they needed to be made part of general education.597
 
            Hence, they urged that exploratory and basic research on the subject be initiated immediately. To add political weight to the demand, they pointed out that the Soviet Union was also commencing research into the role of microcomputers in education.598 A working group was formed under Gerhart Neuner, the APW’s president, to investigate the possible use of microcomputers in general education.599 It was concluded that priority should be given to research on new computer technology, its theoretical foundations and practical use as a subject of teaching and part of socialist general education, rather than as a tool of instruction.600 The reasoning behind this was as follows: The SED’s economic strategy in the second half of the 1980s required that school graduates be prepared for subsequent vocational training and higher education, so the general education system had to act quickly to introduce the relevant knowledge and skills associated with the new information technology into school curricula. The use of the microcomputer as a tool of instruction, by contrast, would first require extensive empirical and experimental research to answer the question of how microcomputer hardware and software could be used effectively in teaching and learning, and to prove its superiority over traditional means and methods of instruction.601
 
            Following the formulation of these initial positions, in March 1985 the APW produced a draft position paper entitled “Theses on School Computer Science.”602 In the paper, the APW pedagogues argued that the new discipline of informatics extended beyond the importance of “classic” disciplines such as mathematics, physics, chemistry, or biology, due to its broad impact: Virtually all professions would use information technology in the future as a tool to solve their problems. However, the APW also clearly stated that informatics should not be introduced as an additional subject. The additional subject of informatics would not only overburden both learners and the curricula, but also require the training of specialized teachers for informatics, which in turn, would lead to an “alibi function” for all other teachers, which would feel that they were not responsible for teaching informatics in their classes.603 Instead, the pedagogues of the APW argued for an interdisciplinary approach to teaching informatics in general education, in particular by introducing the microcomputer as a tool of instruction in most of the subject – as an educational technology. The microcomputer would help to increase the vividness of instruction with graphical representation on the computer screen. Moreover, the use of microcomputers in school instruction was promised to help shift the emphasis from purely conceptual knowledge to process-oriented, problem-solving knowledge.604 Importantly, it was stated in the paper that, in contrast to earlier efforts in programmed instruction, the teacher was not to be “eliminated” from the process of instruction with the introduction of computers as a tool of teaching and learning.605 On the contrary, the role of teachers in communicating with students was expected to become more important.
 
            However, computer-assisted teaching and learning that went beyond the mere visualization or simulation of certain principles and processes in mathematics and science on the computer screen by the teacher, or the individual work of pupils on the computer for problem-solving exercises, was controversial even among the educators of the APW. In particular, the possible future use of educational software, in which students would learn and practise independently on the computer, was a matter of disagreement. Such “programmed instruction” on the computer, the critics at the APW argued, carried the risk that “good software” would make teachers at least partially redundant and essentially deprive them of their direct educational influence on pupils.606 The use of computers for “programmed learning,” involving the use of sophisticated learning software for pupils, was therefore considered to be a distant possibility at the time, requiring clarification of numerous unresolved issues beforehand.
 
           
          
            5.2 A Curriculum for Computer Instruction in General Education
 
            In November 1985, the Politburo of the SED’s Central Committee and the Council of Ministers of the GDR decided on the consequences to be drawn from the development of informatics and information processing technology in the field of education.607 This decision marked the beginning of an extensive program to introduce computer technology into the educational system of the GDR, backed by an explicit and detailed mandate from the political leadership. It outlined how new information technology was to be made part of curricula in general education, vocational education, and training and higher education. Before the decision, the first tentative steps towards an educational response to technological change in general schooling had already been taken as part of ongoing curricular reforms since 1978, and the APW’s tentative steps in exploring the possibilities of introducing microcomputers into education. However, with a corresponding decision from the highest political level, a coherent strategy encompassing the entire education system was to be developed and implemented. Accordingly, the decision encompassed the planned measures to be taken by the Ministry of Higher Education, the State Secretariat for Vocational Education, and the Ministry of National Education regarding the introduction of information technology into education and training in the GDR.
 
            The timing of this decision was no coincidence. Only a year earlier, the KC 85 microcomputer, originally designed as a home computer, had been presented at the spring trade fair in Leipzig.608 The KC 85 was the first domestically produced computer in the GDR that was reasonably sized for classroom use, much cheaper to manufacture than earlier models, and could be produced in large numbers. The SED delegation visiting the fair, including Erich Honecker, decided that the KC 85 microcomputer should be used for educational purposes in schools and other institutions, rather than as a consumer product for people to play computer games in their homes.609 With the technical innovation of the first domestically produced off-the-shelf microcomputer, the material basis was now potentially available to equip educational institutions on a broad scale. At the same time, the new microcomputers reinvigorated the SED’s sociotechnical imaginary of a computerized society, the realization of which now seemed to have moved a significant step closer. The widespread introduction of computers into all areas of the economy and society now seemed within reach, which in the eyes of the political leadership made it necessary to train the general population to use this technology effectively and in accordance with socialist values and the party’s political goals.
 
            The impact of the efforts of educators and scientists at the beginning of the 1980s to persuade the political leadership of the SED to take a landmark decision for the rapid introduction of computers into the elementary school system should not be underestimated. In February 1984, the working group on information processing and cybernetics of the GDR’s Academy of Sciences devised a position paper on the introduction of basic elements of informatics into the GDR’s system of general education, signed by the working group’s head, computer pioneer Nikolaus Joachim Lehmann.610 The position paper outlined the “revolutionary” impact of microelectronics on economy, technology, science, and society based on increasingly cheap and mass-produced computer technology. The systematic exploitation and promotion of this new technology through state support and intervention in the leading industrialized countries, the authors alleged, only further intensified the sociopolitical poignancy of this development. Consequently, the authors urged that new information technology should be introduced and used on all levels of the GDR’s system of education. The working group considered this to be essential, particularly with regard to general education, because informatics would require new forms of process-oriented thinking and working, which they argued were particularly easy to inculcate at a young age.611 Instead of fundamentally altering curricular contents, general education would have to teach algorithmic and process-oriented thinking in all mathematical and scientific disciplines, and to impart knowledge on the computer and its importance for the development of the economy and society. The working group thus urged the GDR’s political decision makers to include informatics as soon as possible in general education, and to immediately take all economically justifiable and possible steps to accelerate this process.612
 
            While it is hardly possible to estimate the impact of such initiatives by pedagogues and scientists on the SED’s policymaking in education, these stakeholder groups surely did their part in bringing the issue and their demands to the attention of the GDR’s Council of Ministers. The SED’s landmark policy decision on the consequences to be drawn from the development of new information technology in education was thus likely to have been precipitated both by the technological breakthrough of the first domestically produced microcomputers and by the repeated calls for action from scientists and educators committed to bringing computer technology into mainstream education.
 
            In devising an educational strategy to prepare its workforce for the use of new information technology, the Politburo’s decision taken in 1985 explicitly stated that the GDR should make use of the experiences and insights of the Soviet Union and other socialist countries in their responses to technological change. But it was also noted that the consequences of the introduction of new information technology were expected to play out differently in the specific structures of different educational systems,613 which left a certain amount of leeway for the GDR to explore independent paths.
 
            At the same time, the decision demanded for the GDR’s educational strategy to be clearly distinguished from the technicist approach of capitalist countries. The SED criticized the “unprecedented marketization of schooling” and the “unscientific procedures” through which capitalist countries were “modernizing” their educational systems.614 Drawing upon the criticism voiced by scientists and pedagogues in Western capitalist countries, it was pointed out how these countries were lacking a sound pedagogical concept for the introduction of information technologies, and that as a result, schools were turned into markets for hardware and software under the pressures of large corporations.615 The approach of the GDR, in contrast, would have to be integrated into an overarching socialist concept of education and be “scientifically sound and differentiated.”616 Curricular revisions had to be justified and planned through methodological research, tested experimentally in schools and approved by a curriculum commission and pedagogical councils – a process that could easily take up several years. As a result, an immediate redesign of the compulsory curriculum within a short time frame was neither deemed feasible, nor was it intended in the GDR’s system-theoretical approach to education policymaking. Non-compulsory and extracurricular education, by contrast, allowed for more short-term curricular innovation in the GDR’s system of education. The setting up of optional courses and after-school computer clubs offered a way to respond more quickly to the changing educational demands in the context of technological change, without rushing to disrupt the carefully balanced curricular system of compulsory education.
 
            In general schooling, the immediate consequences to be drawn from the development of information technology seemed less clear and straight-forward than in higher and vocational training and education, where the use of modern computers and computerized machines demanded for specific knowledge and skills. In its decision, the Politburo merely stated that it had yet to be determined to what extent general education needed to include a basic understanding of information and communication technology, and which character traits and personal qualities would gain in importance because of the increasingly widespread use of these technologies.617 It was expected that the rapid technological development would generally place higher demands on the command of basic knowledge and skills, especially in mathematics, sciences, and technology, and required creative and scientific thinking and work practices. In addition, it was argued that certain “moral qualities” gained in importance, such as “mental agility, accuracy, diligence, discipline, sense of community, perseverance and organizational skills” as well as the “pleasure and interest in dealing with scientific and technical subjects.”618 The polytechnic secondary school in the GDR was thus tasked not only with providing students with relevant technical knowledge and skills, but also with instilling in them certain “soft skills” in the form of behaviors and attitudes that were found to be of value in computer users who would become part of the envisioned future workforce.
 
            The decision of the Politburo and the Council of Ministers included a more detailed and concrete action plan that had been prepared beforehand by the Ministry of National Education.619 The action plan elaborated on the implications of the development of new information technology on general schooling and the concrete measured to be taken in the following years. The main goal was that all pupils were taught the basics of informatics and information technology, explicitly to build a foundation for their later vocational education and training, and to prepare them for the requirements of modern production.620 In contrast to earlier efforts to introduce content on new information technology into school curricula, which had focused on teaching the physical principles and microelectronic foundations of the new information technology, the new curriculum content was to focus on practical user skills and knowledge of computer technology. Pupils were now expected to learn the skills necessary to use a computer, develop a basic understanding of the principal structures and functions of information processing technology, and acquire knowledge and skills in problem-solving involving algorithms and in developing computer programmes.621 This also required for pupils to practice “precise command of language.” as well as “logical, algorithmic and technical-constructive thinking.”622 In addition, and very much in line with the SED’s sociotechnical imaginary, teaching computer technology was supposed to instill in students the belief in the “controllability of modern technology,” which included an understanding of the “fundamental social effects and the use of this technology for the benefit of mankind.”623
 
            While this conceptualization of a mandatory computer curriculum as part of general education was aimed at providing all pupils with basic skills and knowledge of computer technology, a more differentiated and specialized curriculum was envisioned for pupils in EOS and in the so-called “special schools” for mathematics, natural sciences, and technology.624 These schools primarily catered to gifted and high-achieving pupils, who usually went on to study at a university or a technical college. In consequence, the role of these schools was not only to provide a sound general education, but also to prepare pupils for higher education, where applications of computer technology and informatics played an important role in an increasing number of disciplines. The Ministry of National Education’s action plan prioritized curricular innovations targeted at this group of pupils and listed measures that should be promptly initiated and implemented. A possible reason for why such a prioritization in the introduction of computer curricula in general schooling was necessary, can be found in the limited resources that were made available to put the action plan into effect. The APW simply did not have enough personnel resources to develop, test, and implement as many new curricula and curricular materials as required for alle the different school levels at the same time.625 In addition, the implementation of computer education curricula required for an appropriate qualification of teachers, and schools needed to be equipped with or have local access to computers and peripheral equipment. The Action Plan estimated that by 1990 a total of 1,600 to 1,700 microcomputers deemed suitable for use in schools would be needed for general education alone, as well as the same number of television screens and 1,000 tape recorders.626 Prioritizing “special schools” and EOS both in terms of the implementation of new curricula as well as the equipment with microcomputers was aimed at ensuring that as soon as possible, new students entering higher education would already be equipped with a solid foundation of basic computer knowledge and skills.
 
            According to the action plan, informatics was not meant to be introduced as a new compulsory subject in general schooling – apart from the “special schools.” where the introduction of a compulsory subject of informatics in its own right was planned to provide the high performing pupils attending these schools with a more in-depth and academically oriented education in informatics.627 This decision followed the basic premise formulated by the APW that computer science and technology content should generally be integrated into existing subjects.628 Consequently, information technology education was to be incorporated in the polytechnic subjects ESP and PA. In addition, the introduction of elective courses on information technology in both the POS and the EOS was planned to cater to pupils with a particular interest and talent in the field of information technology and informatics.
 
            The APW was tasked with developing and implementing the curricular materials for new computer education courses in general education in line with the Ministry for National Education’s action plan. To this end, researchers and pedagogues at the APW carefully developed, tested, evaluated, and revised new curricula and instructional materials which were then to be gradually implemented in schools over the course of the following years.
 
            The starting point and core of computer education in the POS was a 30-hour block course that was to be introduced in the subject ESP in grade 9. For the development of the experimental syllabus for the basic computer course in the POS, a research group was formed under the leadership of the Institute for Polytechnic Education (IPB) of the APW.629 In addition to developing the experimental syllabus, the research group was also tasked with preparing the necessary teaching software and the corresponding teacher and student materials.
 
            The aim of the basic computer course was to provide all pupils in general education with a uniform, basic computer education and training that would serve as a solid foundation for more in-depth and advanced computer education in the EOS and in VET.630 The content covered the diverse fields of application in the GDR’s economy where computer technology was currently and would prospectively be used, as well as its anticipated socioeconomic effects. Furthermore, pupils were to be familiarized with text and data processing software, as well as computer graphics and computerized process control, and to receive practical training on a microcomputer to solve mathematical, scientific, and technical problems.631 For this purpose, computer labs were to be set up in the so-called “Polytechnic Centers,” which were educational facilities shared by multiple local schools for the purpose of polytechnic instruction.632
 
            The basic computer course thus essentially consisted in a user education, foregrounding the hands-on use of ready-made software and the manifold applications of computer technology in industry and socialist businesses. However, the syllabus also included algorithmic problem solving, and the development of simple programs.633 Pupils were meant to acquire some basic programming skills in the language BASIC, but only to enable them to use the computer for solving specific problems as suggested in the curricular materials. Accordingly, the learning of syntax and commands was limited to the very basics that were needed to solve the problems in class.634 From a broader societal perspective, it was simply deemed unnecessary that everyone learned in more detail how to program a computer. According to Volker Kempe, director of the ZKI, an estimated 95% of workers would only ever use ready-made software, while merely 5% needed to be trained as programming experts capable of developing such software.635 In-depth programming training was therefore considered to be outside the scope of general education in the POS and was instead envisaged as part of the computer courses to be introduced in the mentioned “special schools.”
 
            The researchers and pedagogues at the APW also compared the newly drafted syllabus for a basic computer education course in general education with conceptual developments of computer education in selected socialist and capitalist countries.636 They concluded that their own efforts were in line with the international trend, which emphasized a more application-oriented rather than theoretical approach to computer education, and foregrounded the development of algorithmic thinking and problem-solving skills.637 The experience of other countries also indicated that the content of computer education curricula was subject to accelerated change due to rapid technological development. The research group therefore noted that it may be necessary to adapt and develop the proposed syllabus soon after its introduction to keep up with the pace of technological change in science and the world of work.638
 
            The first draft of the experimental syllabus was subsequently sent out for evaluation to selected external experts in informatics, computer technology, and pedagogy at universities and teacher training colleges. Their main criticism of the draft syllabus was that the specified objectives and contents could hardly be realized in the limited time available for teaching (30 hours), because of the proposed learning content which they considered to be demanding and rather ambitious.639 The experts also called for an increase in the proportion of practical work on the computer. Instead of learning a programming language or simply using ready-made software, they argued that more emphasis ought to be placed on “computational thinking and working.” This was seen as important because the training of programming and software user skills was ascribed a largely instrumental and pre-vocational character in preparing for the later use of a microcomputer in the workplace, whereas the process of “computational thinking” and algorithmic problem solving could more readily be characterized as having general educational value, with applications beyond the purpose-bound work on a computer.
 
            The intention was for pupils to broadly understand programming as a “description of the solution to a task,” whereby human behavior was to be taken as a starting point to design and describe workflows.640 In this sense, any given everyday task could be described in the form of an algorithmic program flowchart (see Figure 8). Thus, in order to develop “algorithmic” thinking and problem-solving skills, pupils were to describe any given technical or mathematical workflow to solve a problem and visualize it in the form of a programming flowchart (ger.: Programmablaufplan, PAP).641 The next step consisted in translating the problem solution into a formal programming language, which was to be understood as a “universal mediator,” or in other words, simply a pragmatically chosen set of defined terms and operations that would be “understood” by a computer.642 Learning a programming language such as BASIC was therefore not to be understood as an end in itself, but rather a means to an end; namely to translate the algorithmic problem solution into a computer program that could be processed by a microcomputer. In the development of the syllabus for the basic computer course, researchers and pedagogues at the APW thus placed the educational focus firmly on the first step, the development of an “algorithmic structure,” which was intended to teach students “algorithmic skills” independently of a problem-oriented programming language, while its translation into a BASIC program was seen as a necessary but subordinate step in the development of “algorithmic” ways of thinking.643
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                Figure 8: Example of a program flowchart for a phone call.

             
            In June 1987, the experimental syllabus was approved for pilot testing. In line with the premise that curricular innovations in the GDR school system had to be “scientifically sound,”644 the pilot phase of the introduction of the new syllabus was accompanied by extensive educational research and evaluation. To assess the practical feasibility of the experimental syllabus, it was empirically tested in the 1987/88 school year in 55 computer laboratories in polytechnic centers in all districts of the GDR.645 The school pilot program was accompanied by surveys of teacher and pupils by means of questionnaires, observations of teaching lessons, and discussions with the teachers involved. In addition, a computer program was specifically designed to test whether the students had acquired the knowledge and skills detailed in the syllabus.
 
            The evaluation of the pilot test led to the conclusion, that the syllabus for the basic computer course was feasible in principle.646 However, the lack of textbook supplements and methodological recommendations for classroom instruction, which were still in development, as well as the teachers’ scant experience with the new teaching contents posed major obstacles in realizing the curricular goals. In particular, the work with the electronic coupling modules in the “Computerized Control” unit of the syllabus proved difficult for teachers to implement because of the technically highly demanding in-class activities and exercises, but also because of the technical difficulties that were often encountered. The teachers also complained in general about the high susceptibility of the technical equipment to malfunctions and the tedious work with software on cassettes. The microcomputers installed in the polytechnic centers were originally designed as home computers and were not intended for school use. The heavy use of the microcomputers, which were in operation for up to 14 hours a day, resulted in frequent technical breakdowns and significant downtime for repairs.647
 
            The survey of students’ prior knowledge revealed that 60.3% had never used a computer before. This result highlights the fact that for most children, the SED’s sociotechnical imaginary of computerization had been a mere rhetoric and distant dream of the future, detached from their own reality of life. The research group interpreted this result as a validation of their efforts, as it underlined the importance of a compulsory basic computer course so that all pupils could acquire at least some fundamental skills and experience in the use of computers.648 The basic computer course meant for many children that they could see a computer up close for the first time and even be able to use it practically, which was expected to help them to develop a positive attitude towards computers.649 Moreover, the researchers noted that the computer course fostered a number of desirable personality traits and behaviors in children, that were considered important for working with computer technology: Reliability, accuracy, perseverance, the ability to concentrate, as well as a disciplined and careful handling of hardware and software. However, only half of the pupils were able to use the computer and to solve simple tasks in a fully autonomous way after completing the course. They struggled with problem analysis and developing algorithms, whereas the implementation of their solutions in the programming language BASIC hardly caused any issues. Nevertheless, the pilot test was considered a success and it was decided to introduce the experimental syllabus for the basic computer course as part of the 9th grade ESP lessons starting in September1989.
 
            The newly introduced computer course in the subject ESP provided pupils with some basic computer knowledge and skills and taught them about the various ways in which computer technology was used in the GDR economy. But educators in the GDR were convinced that, to fully grasp the extent to which new information technologies were changing economic production, pupils needed to experience it first-hand. Only if they could take part in practical work using new computer technology, solving real problems, and producing real goods, would they gain a deeper understanding of the importance of computers and microchip technology in modernizing economic production and increasing productivity. The real experience of computer technology in action was thus expected to convey the SED’s sociotechnical imaginary of the computer as a powerful means of economic and social progress in a much more convincing and impressive way than simply hearing about the promises of a desired computerized future in class or writing a computer program for practice only. This was precisely the function of the school subject PA. As part of the polytechnic education of students in the GDR, the PA classes added a practical component to the subject of ESP, as students were assigned to a workplace in industry, agriculture, or construction to assist and work alongside workers under genuine production conditions. Already in 1983, new curricula for the subject PA had been introduced for grades 9 and 10, specifically about the metalworking and electronics industry, which specified the deployment of pupils in workplaces involving automated machines and systems. The curricular reforms in the second half of the 1980s continued this line of development and were aimed at updating the PA syllabus to account for the ongoing and prospective digital transformation of workplaces in economic production. Thus, a syllabus for a new transversal field of work entitled “Information processing and computer technology” was designed and scheduled to be implemented in September 1989.650
 
            The syllabus would apply to all pupils in grades 9 and 10, regardless of whether their work assignment was in industry, agriculture, or construction. The general goals and tasks of PA remained the same, but the work unit on “Assistance in the use of automated machine tools and systems” was expanded. Before, this work unit had comprised of tasks at automated workplaces in direct production, for example automatic process control and the work with CNC-machines. The addition of the new transversal work area to the syllabus was intended to also allow for the deployment of pupils in a wider variety of workplaces where information technology was used, including computerized workstations in all phases of the production process, as well as automated machines and industrial robots, to familiarize them with a wider range of its applications and functions throughout the entire operational process in a company.651 However, while pupils were meant to gain some work experience and insights into the reality of work in socialist production as part of their education, the role of the POS was not to provide them with any sort of specialized vocational education and training.652 Instead of providing pupils with an in-depth training to work on computerized machines, the main goal was a moral-ideological one: To familiarize pupils with a core process of the scientific-technological revolution – the transfer of informational processes to devices, machines and systems – and thereby to inculcate and reinforce the SED’s sociotechnical imaginary of computer technology.653 The aim was for the children to experience vividly and at first hand the use of microelectronics and modern information processing technology in real-life economic production, while at the same time being made to believe that these new technologies were accelerating economic growth, and would continue to do so over the next decades, thereby strengthening the performance of the national economy.654
 
            The development of the new syllabus in PA for grades 9 and 10 followed a similar pattern as the basic computer course. However, as the subject of PA also involved pre-vocational aspects, representatives from combines and businesses in industry, construction, and agriculture were included in the efforts to design the new syllabus. A draft was sent out for review to the ministries of the various economic sectors, the State Secretariat and the Central Institute for Vocational Education, the Central Council of the FDJ,655 as well as the Central Executive Committee of the Education Trade Union.656 In their response, the consulted experts criticized the overemphasis on training for work skills. Both the representatives of the State Secretariat and the Central Institute for Vocational Education argued that the objective of lessons in PA was not to practice vocational skills or to qualify pupils to carry out specific work tasks and jobs independently, but rather to contribute to their general education and socialist upbringing.657
 
            Industry representatives demanded that pupil assignments at workplaces involving information technology would be required to last for up to one year, as these work tasks were more demanding and required a longer initial training period during which pupils had to be closely supervised, thus resulting in a higher workload for the staff.658 However, this request was denied by the pedagogues at the APW, who emphasized the need for pupils to switch work positions regularly so they would experience the contrast of working both in computerized workplaces, as well as more traditional workplaces that did not involve the use of information technology. Gaining an understanding of how traditional technology functioned was seen as foundational in order for pupils to understand how these modern information processing systems and computerized machines worked, which had now taken over some of the tasks in the production process.659 In addition, gaining an understanding of traditional, non-automated production was meant to help students appreciate how “revolutionary” the use of microelectronics and information technology in production was, and how conventional measurement and control technology was gradually being replaced by computer-based automation systems, and thereby making the production process less immediately tangible to the human senses.660 For this reason, it was seen as important that pupils developed a “mental model” of the invisible physical and informational processes that took place inside the automated systems as part of their ESP instruction, before they worked on such machines during their PA lessons.
 
            Opinions also differed as to which tasks involving computer technology could be carried out by pupils, and which should be left to skilled workers and specialists. The reviewers of the draft syllabus were especially concerned by the fact that the syllabus mentioned that pupils would be working autonomously on computerized systems and machines. Instead, they recommended to change the wording of the recommended activities of pupils to “helping” or “assisting” if the work involved computer technology.661 Such concerns were addressed by a paragraph that was added to the syllabus which stated that the respective tasks were recommended for PA work assignments of pupils in the case that the specific conditions in the company permitted it.662 In this way, the companies were given a certain amount of leeway to decide for themselves which workplaces the pupils were assigned to, and which machines or systems were off-limits to them. When it came to the decision, which pupils were assigned to work with the most modern and sophisticated kinds of technology, prior skills and knowledge mattered greatly. It was usually the more talented and tech-savvy pupils that were selected to work with the modern, intellectually demanding technical systems and robots. This differentiation in familiarizing pupils with new technology in the workplace according to their prior knowledge, skills and talents was not considered as inherently problematic within the GDR’s unified school system, but rather as an important part of promoting technically gifted pupils, to “achieve excellence in the field of scientific and technological progress.”663
 
            As more and more production systems in industry were automated, the portion of manual activities in the production process that could be carried out by pupils declined. During their PA lessons, pupils therefore would also have to learn that productive work increasingly not only encompassed manual labor, but also intellectual work in the form of monitoring and controlling automated production lines. It was noted, however, that not all work assignments and tasks offered the same quality of learning conditions for pupils. Computer workplaces upstream, downstream, or adjacent to the direct production process, such as in research and development, project planning and design, quality assurance and control, logistics, maintenance, as well as in operational management, administration and accounting were considered by the APW pedagogues to offer more favorable conditions for the deployment of pupils than workplaces on automated machines in the immediate production process itself.664 The latter often involved monotonous and intellectually less demanding activities that offered little opportunity for the pupils to develop the desired algorithmic thinking skills and a deeper understanding of information processing technology. Also, such tasks did not sit well with the sociotechnical imaginary that the political leadership and the pedagogues in the GDR sought to convey to the pupils. The often-repeated vision of a society in which machines took over monotonous and physically demanding work to set workers free to engage in creative, more intellectually demanding tasks conflicted with the reality of industrial production that still involved a significant share of uninspiring, repetitive, and tedious work. While it would have been convenient for workers to offload some of these tasks onto the pupils, pedagogues demanded that pupils were also engaged in intellectually and technically more challenging activities.665 Varied and exciting tasks on modern computerized machines were, of course, far better suited to demonstrate and reinforce the political narrative and sociotechnical imaginary of an enthralling and inspiring “scientific-technological revolution” driven by computer and automation technology. After all, the students were to be convinced of the SED’s promise that the new technology would bring sweeping social and economic progress, and therefore, confronting them with the full reality of fragmented modernization with ambivalent effects on working conditions would only tarnish the bright sociotechnical imaginary of socialist computerization.
 
            Pilot testing of the new syllabus took place in 62 companies in industry, construction, and agriculture. The main issue was that the availability of workplaces that were equipped with new information technology varied greatly between different companies. In some industries, such as chemicals, textiles and clothing, the degree of automation was much higher than in the metalworking industry, electrical engineering, and electronics.666 Across all industries and economic sectors, computer-assisted workplaces were particularly widespread in operational management, planning and accounting.667 These workplaces generally involved the work on microcomputers in offices and computer labs. In these workplaces, as laid out in the newly introduced computer education curricula, pupils were not meant to develop their own programs, but rather work with existing user software for text and data processing, graphics programs and solving calculation tasks. This required for pupils to have at least some basic computer and software user skills.668 It was thus recommended for companies to mainly assign pupils in grade 10 to these computer workplaces, as they had already completed the 9th grade basic computer course and were not expected to require any further preparatory courses.669 However, the computers used in industry and offices were very different from the KC 85 microcomputers used in schools: They had a different keyboard, used different commands, were more powerful and could therefore perform a wider range of tasks, and used floppy disks to store and retrieve files from external storage, as opposed to the magnetic tape cassettes that pupils used in school.670
 
            In September 1989, the curricula for PA in grades 9 and 10 were supplemented by the newly developed syllabus for work deployments in the field of “Information processing and computer technology.” While the syllabus suggested a wide variety of activities for pupils involving the use of new information technology in workplaces, it was left to the responsible authorities of the individual companies to decide which work tasks could be at least partially delegated to pupils.671 Particular importance was attached to the inculcation of a sense of high appreciation for the “high material and idealistic value” of workplaces involving modern computer technology. Pupils should be taught to handle hardware and software with the utmost care, to work conscientiously, with concentration and discipline, and to meticulously follow the rules and instructions given.672
 
            The mandatory basic computer education course in the subject ESP, as well as the new syllabus in PA which allowed for the assignment of pupils to workplaces involving modern computer technology, were meant to equip all pupils with a uniform level of basic computer knowledge and skills as part of their general education in the POS. In 1988, the APW reported that 81.7% of pupils stated that they had used computer technology before: 41.6% in computer clubs and extracurricular study groups, 33.6% in the subject ESP, and 24.8% at home. Additionally, 44% had mainly worked with ready-made user software, another 18.9% had at least modified ready-made software in some way, and the 34.9% had even developed their own small programs.673 The familiarization with computer technology among pupils in grade 9 and 10 was thus by no means “uniform,” both in quantitative and qualitative terms. As polytechnic centers were only gradually equipped with microcomputers, not all schools were able to implement the new basic computer course just yet, which prospectively would provide all pupils with at least a basic level of hands-on computer experience. At the time, however, most pupils still acquired computer knowledge and skills outside of mandatory school instruction, in particular with regard to more advanced computing that involved working on the development of their own computer programs.
 
            The GDR’s Minister of National Education, Margot Honecker, stated in an interview with Radio DDR in 1987 that the intention behind the curricular reforms was not to turn all children into computer experts.674 While she acknowledged the great importance of computer technology for the further development of GDR society and economy, she adamantly insisted that “[…] we are not living in the computer age […]. We are living in an age when we are continuing to build and shape socialist society, a society in which the decisive role is played by the human being.”675 In her opinion, a basic level of computer education had a legitimate place in general education, but its importance was not to be overemphasized compared to other subjects. It was considered necessary for only a fraction of all pupils to acquire an advanced level of computer knowledge and skills and be put on the educational path to become computer experts. Crucially, then, the considerable differences in young people’s computer experience and knowledge were not an accidental phenomenon but were to a certain extent deliberate and even encouraged through the GDR’s education policy.
 
            One fundamental factor in differentiating general education was anchored in the structure of the general GDR education system, namely the continuation of the POS through the two grades of the EOS for selected pupils. While the majority of pupils entered vocational training after the POS, a proportion of about 10% spent two more years at the extended polytechnic secondary school (EOS) to graduate with the Abitur, which allowed them to enter higher education.676 Consequently, pupils in EOS (as well as in “special schools”) were to receive a more extensive informatics and programming instruction, which would prepare them for their subsequent studies in higher education, regardless of the subject they would go on to study.677 Thus, while the basic computer course in the POS aimed to provide a general understanding of the new computer technology for the vast majority of pupils who were imagined as computer users in the future computerized GDR, informatics instruction in the EOS was designed to set a smaller proportion of pupils on the path to mastering or even further advancing computer technology as part of their future careers. It put more emphasis on fundamental concepts of algorithm theory as well as to solve problems independently using self-developed programmes and ready-made software.678
 
            To this end, it was decided in March 1987, to also introduce an additional, mandatory subject of “Informatics” into grade 11 of the EOS, with two hours of instruction per week.679 This conception clearly deviated from the APW’s principle of not introducing informatics as an independent subject in general education schools. The new subject was meant to be gradually implemented between 1988 and 1990 in every EOS as soon as it had access to the required technical equipment and qualified teaching staff.680 The course was intended to build upon the mandatory basic informatics course in grade 9 of the POS, allowing for every pupils that graduated and would enter higher education to have received a minimum of 90 hours of informatics instruction in total.681 However, the planned new subject was not part of the prospective curriculum as it had been envisioned in the Politburo’s decision of 1985, and therefore did not feature in the APW’s predefined research program for the second half of the 1980s. As a result, the APW struggled with the tight schedule and insufficient human resources to test the experimental syllabus and develop the necessary curriculum materials until the planned implementation in 1988.682 A new syllabus for the subject “Informatics” was eventually introduced in 1989, albeit on an experimental basis.683 The largest share of lessons in the subject covered the basics of using a computer, and specifically algorithms, for problem solving (28 hours). The remainder of the course involved practical problem solving on the computer, with students developing their own programs (18 hours) and using ready-made problem-oriented software for word processing, data processing, computer graphics, and process automation (14 hours). The syllabus for the subject “Informatics” thus reflected a conceptualization of the computer as the central working tool of informatics, and programming as its central operating principle and as the basis for the “universality” of new computer technology.684 The latter was to be demonstrated to the pupils in the context of extensive practical training on the computer.
 
            In addition to the EOS, elective courses were another key factor in providing differentiated computer education for students with higher levels of academic achievement and a specific interest in new information technologies. The 1980s saw a significant expansion of the provision of elective courses in grades 9 and 10 of the POS.685 This concerned mainly subjects related to “key technologies” such as computing, which were considered highly relevant to the SED’s political course of mastering the scientific-technological revolution. Elective courses offered a way to include new contents into general schooling much faster than through curricular revisions in mandatory subjects.686 Moreover, they allowed for a certain degree of flexibility in the GDR’s system of general schooling, by introducing a higher degree of differentiation into the POS, which was otherwise geared to uniformity. The fundamental educational objective behind elective courses was to identify and foster individual talents and inclinations among the pupils and promote their aspirations to pursue a vocational career or a higher education in the specific field.687 In this sense, the non-mandatory computer courses in schools were designed to encourage high achievers to follow the career path of becoming the computer experts urgently needed to implement the SED’s ambitious computerization plans.688
 
            In the POS, two elective courses, “Informatics”689 and “Information Processing – Process Automation,”690 were developed and included in the National Ministry of Education’s framework program for non-mandatory courses in informatics for grades 9 and 10 in 1989. With regard to the EOS, the APW also prepared curriculum materials for two different elective courses: A course entitled “Development of Programs,”691 and the course “Microcomputing Technology in Socialist Production.”692 This way, both in the POS and the EOS, elective courses on new information technology were offered to pupils with, on the one hand, a more mathematical and algorithmic orientation (courses “Informatics” and “Development of Programs”), and on the other, a more polytechnical orientation (courses “Information Processing – Process Automation” and “Microcomputing Technology in Socialist Production”). As the interest in these courses often exceeded their capacity, the teachers had to select who would be admitted to the course. Typically, they chose students who had good academic records and wanted to further their education in new computer and automation technology as part of their future vocational training or higher education.693 The elective courses were designed more openly than mandatory school instruction and required less strict orientation to a fixed syllabus. They provided ample space for the students’ project work based on their individual interests and talents. However, this also placed high demands on the course instructors, who had to have a very broad knowledge and in-depth experience in computing to guide and advise the pupils in their various projects.
 
            The division between mathematically oriented and algorithm-centered courses on computer technology reflected the dual nature of the nascent discipline of computing in the GDR during the 1980s, rooted in both mathematics and engineering (see Table 5). It was also reflected in the distribution of roles and responsibilities within the APW in the development of the new curricula for computer education. The main institutes involved were the Institute for Polytechnic Education (ger.: Institut für Polytechnische Bildung, IPB) and the Institute for Mathematics and Science Education (ger.: Institut für Mathematischen und Naturwissenschaftlichen Unterricht, IMN). The IPB was responsible for the development and implementation of the basic computer course in grade 9, the curricular revisions in the subjects ESP, PA and WPA, as well as the elective courses “Information Processing – Process Automation” in grades 9 and 10, “Microcomputer Technology in Socialist Production” in grade 12. The IMN, by contrast, was only responsible for the elective courses “Informatics” in grades 9 and 10, and “Development of Programs” in grade 12, which put more focus on algorithmic thinking and problem solving. The later decision to also introduce informatics as a mandatory subject in grade 11, thus, posed a welcome opportunity for the IMN to strengthen its role in shaping the computer education in general schooling.
 
            
              
                Table 5:Overview of computer education in general schooling in the GDR by the end of the 1980s (POS: grades 9 and 10; EOS: grades 11 and 12).

              

                      
                    	Grade 
                    	Mandatory education 
                    	Elective courses694 
   
                    	12 
                    	Work projects at computerized workplaces in the subject “Scientific-Practical Work”695 
                    	Development of programs (mathematically/algorithm-oriented, 50 hours)

Microcomputer Technology in Socialist Production (technically oriented, 50 hours) 
  
                    	11 
                    	Mandatory subject Informatics (60 hours) 
                    	 
  
                    	10 
                    	Cross-thematic teaching about new information technology in ESP and PA 
                    	Informatics (mathematically oriented)

Information processing – Process automation (technically oriented)

Each course consisted of 100–110 hours, spread over two school years (grades 9 and 10).) 
  
                    	9 
                    	Mandatory basic computer education block course Informatics in ESP (30 hours)

Transversal field of work Information processing and computer technology in PA 
 
              

              
                 
                  Sources: BBF APW 11828/2, “Auszüge aus den Vorschlägen zur Weiterentwicklung des Inhaltskonzepts und der Bedingungen für die Abiturstufe vom 3.3.1987,” undated; BBF APW 11828/3, “Erste Erfahrungen aus der Erprobung des obligatorischen Informatikunterrichts in Klasse 11,” undated, 1

                

              

            
 
            The two compulsory informatics courses in grades 9 and 11 were meant to provide all pupils with a common minimum level of computing knowledge and algorithmic problem-solving skills, but both also included a section on computer-aided process control and automation. It seemed important to the pedagogues at the APW to familiarize pupils with a wide range of possible applications of new computer technology as it was envisioned in the GDR, both in terms of a computing machine using algorithms to solve numerical problems, and as a programmable machine to automate and control industrial production processes.
 
            The binding curricula for compulsory computer science teaching were scheduled to come into force in September 1989 and replace the previous experimental curricula.696 However, at the beginning of 1989, 60% of the EOS and only about 15% of the polytechnic centers were equipped with microcomputers.697 Thus, due to the incomplete equipment of schools with computers, in early 1989 70% of all pupils in class 11 of the EOS were taught in compulsory subject of informatics, but only 30% of all pupils in class 9 of the POS were able to take the basic computer science course as part of their ESP instruction.698 It was planned to complete the equipment of all EOS with 7 microcomputers each by 1990, and of all polytechnic centers with 9 computers each by 1993.699
 
           
          
            5.3 Teacher Training for Computer Education
 
            The introduction of new curricula to introduce computer technology into general schooling not only required a huge effort to equip all schools with computers, but also to train a large number of teachers for the new subject content and the use of the new technology. In the GDR, secondary school teachers (grades 5–12) were trained both at universities of teacher education (ger.: Pädagogische Hochschulen) and other universities. Each institution only offered a limited number of predefined subject combinations. At the Dresden University of Teacher Education, for example, mathematics teachers were only trained in the subject combinations of mathematics and physics or mathematics and geography. At other institutions, mathematics could also be combined with other subjects.700 In 1982, a fifth year was added to the previous four-year diploma teacher study program course, mainly to accommodate the extended school placement for student teachers, which provided for a longer period of practical training in the classroom.701 After five years of study, students graduated with the academic degree of diploma teacher for their specific subjects, which allowed them to teach both at POS or EOS.
 
            In the GDR, the newly introduced courses in informatics and computer education in general schooling were mainly taught by teachers of mathematics, polytechnic instruction and, to a lesser extent, physics.702 These different disciplinary backgrounds of the educators who taught informatics and computer education in schools also played a role in shaping the subject profile of the new learning content. The more mathematically oriented courses were predominantly taught by mathematics teachers, the technically oriented elective courses by teachers for polytechnic instruction.
 
            Already since 1971, diploma teachers for mathematics were taught the basics of informatics and computer technology as part of their studies, more than a decade before informatics was even introduced into school curricula.703 The initial training of mathematics teachers had helped to acquaint them with new computer technology and the basic concepts of informatics, but had not prepared them for the specific requirements of teaching computer education in schools according to the new curricula, which were introduced in the second half of the 1980s. Both, in terms of content and in terms of the didactic design of computer science lessons, the previous training was no longer aligned with the new requirements and for many teachers it was several years in the past without having been applied in their teaching.
 
            In 1986, preparation began for the first teachers to participate in testing the new curricula in selected schools. Because of the ambitious schedule, this had to be done at the same time as the new curriculum materials were being prepared. As a result, there was little time for thorough training and in-depth familiarization of teachers with the new curriculum requirements and materials. For this purpose, short training courses in informatics and computer courses were organized, drawing upon locally available training resources at universities, technical schools, in combines and enterprises, as well as courses of the GDR’s chamber of technology (ger.: Kammer der Technik, KdT) and vocational training courses.704 However, most of the computer courses on offer focused on imparting computing and programming skills, but were not tailored to the specific needs of teachers, or the contents of the new school curricula in informatics. Thus, the universities for teacher education in Erfurt and Güstrow set up one-week training courses for ESP teachers, those in Potsdam and Dresden offered courses in informatics for mathematics teachers. A one-week crash course, however, soon proved inadequate. For this reason, the universities offered an additional second one-week course starting in 1987 for a more advanced preparation of teachers.705
 
            Responsible for setting up and coordinating local further training measures were the “District Cabinets for Education and Training of Teachers and Educators” (ger.: Bezirkskabinette für Unterricht und Weiterbildung der Lehrer und Erzieher, BUW).706 The central body to support the BUW’s efforts was the Central Institute for Further Training of Teachers and Educators (ger.: Zentralinstitut für Weiterbildung der Lehrer und Erzieher, ZIW). The ZIW functioned as a link between the APW’s work to revise and design new curricula, and the BUWs, who were tasked with preparing teachers for the implementation of new curricular materials.707 The ZIW delegated staff to participate in the APW’s workgroups on informatics to stay up to date with new curricular developments, and in response devised central framework programs for the further education of teachers. It was also entrusted with the operational control over the realization of further education programs and concepts in the districts of the GDR, thus overseeing the work of the BUWs.708
 
            To support the BUWs efforts in setting up local further training courses, the ZIW devised two framework programs for informatics in 1987, consisting of a total of 60 hours of instruction and training – one for polytechnic teachers, one for mathematics teachers.709 The program could be divided into a 30-hour basic course, which was to introduce teachers to the use of new computer technology and programming in BASIC, and a 30-hour advanced course, aimed at teachers who were about to be deployed for the teaching of an informatics course, to familiarize them with the content and aims of the newly developed informatics curricula.710 The advanced course The universities of teacher education were advised to adhere to the ZIW’s program in the provision of their further teacher training courses in the field of informatics.
 
            The compulsory informatics courses in grades 9 and 11 posed a challenge for mathematics teachers, as they also included a rather technical section on process automation. This involved the practical use of electronic components and coupling modules, such as the “Pupils’ Experiment Device” (ger.: Schülerexperimentiergerät, SEG) for teaching electronics and automation technology. These modules could be used, for example, for computerized temperature measurement and control, or for experiments involving the numerical control of a machine model.711 The elective courses with a technical focus were even more challenging to teach, requiring in-depth knowledge of microelectronics and computer hardware to conduct advanced experiments and supervise the pupils’ projects that went beyond what was covered in the ZIW’s 60-hour program. To meet this need, so-called “special courses” on technological process control and automation were offered by the universities of teacher education in Güstrow, Erfurt, and Potsdam, as well as at the Humboldt University of Berlin and the Martin Luther University of Halle-Wittenberg.712 However, the ZIW criticized that the high academic standard of the special courses overwhelmed many of the participating teachers, who ended up having to repeat the course.713 The same was true of the basic informatics courses for in-service teacher education offered at universities, which presupposed a high level mathematical knowledge and skills.714
 
            Overall, the new qualification requirements imposed on teachers by the introduction of the new informatics curricula in general education demanded a considerable effort and commitment from them. The training courses were usually held during the spring or summer holidays so that teachers did not miss a day of school. In addition, the ZIW urged teachers to devote more of their free time to training, as the 60-hour informatics program was far from sufficient to provide a sound level of qualification. It was emphasized that the training courses were only a starting point, after which teachers were expected to deepen their education on their own account, for example, by studying the new curriculum materials, textbooks, and journal articles on informatics and computing. To this end, the two teacher magazines Polytechnische Bildung und Erziehung (eng.: Polytechnic Education) and Mathematik in der Schule (eng.: Mathematics in School) published articles on the new curricular developments in order to inform teachers of mathematics and polytechnic education about the contents and aims of the new informatics curricula, to familiarize them with microcomputers and programming, or to share reports by informatics teachers on their own teaching experiences and suggestions on how to teach certain sections of the new curricula effectively.715
 
            It was planned to qualify all ESP teachers through further education courses in informatics until 1992, to support the implementation of the compulsory basic informatics course.716 This extension of in-service training efforts from the “pioneers” among the teachers who had volunteered to participate in the testing of the new curricula and who were personally interested in new computer technology to all ESP teachers brought with it the problem that a proportion of the teachers were not intrinsically motivated to grapple with the challenge of new information technology.717 The ZIW reported that especially older ESP teachers were reluctant to undergo further training in information technology because they felt overwhelmed by the new qualification requirements. Having only recently undergone further education in the new and challenging subject of information electronics and automation technology, they now had to complete yet another demanding 60-hour course to acquire new knowledge and skills in informatics and computing.718
 
            By contrast, in-service training for PA teaching staff719 in the use of new information technologies remained rather limited. It was estimated that by the early 1990s, less than 5% of workplaces would be equipped with new information technology.720 Moreover, pupils were only to be deployed at workplaces involving new computer technology if it would not disrupt operational productivity and if the pupils could actually meaningfully contribute to production with their work.721 The further training of staff supervising pupils during their PA lessons was thus only initiated on a small scale at first, focusing on individual supervisors in workplaces where the deployment of pupils on computerized workplaces was deemed feasible and appropriate. The technical training of the main supervisors in the new computer technology was to take place through their participation in measures for the vocational qualification of adults in combines and companies, for example on CNC machines and automation technology, or in the qualification courses set up for ESP teachers to prepare them for teaching the basic course in computer education.722 The pedagogical preparation for their new task was organized through the individual instruction of designated subject advisors for polytechnic education.723 In addition, the PA supervisors, too, were instructed to study the curriculum materials in their free time in order to familiarize themselves with the objectives, content, and methodological approach of the new syllabus for PA lessons in workplaces where new computer technology was being used.
 
            Since it was expected that computer and automation technology would become increasingly widespread in the GDR economy in the near future, it was expected that PA supervisors would need to be trained in the new information technology on a wider basis from the late 1980s onwards.724 To this end, the ZIW devised a new supplement to the framework program for the further training of full-time PA supervisors in 1989, on the educationally effective planning and design of pupils’ productive work in grades 9 and 10, in particular on workplaces involving information processing and computer technology.725 As part of these courses, PA supervisors were instructed on how to select appropriate tasks for pupils using modern computer technology, and were invited to share their experiences with their colleagues of how they were entrusting pupils with tasks in computerized workplaces.726
 
            In 1989, the framework of short-term in-service teacher education in informatics was complemented by more comprehensive qualification programs, by establishing a postgraduate program in informatics for the further training of experienced teachers, as well as teaching diploma programs in informatics for initial teacher training. For the SED leadership, it was of paramount importance that the education and training of teachers in informatics not only consisted in a technical familiarization with computers and theoretical instruction in informatics, but that it would link new computer technology to the SED’s economic plan and vision of a desirable computerized future. In this sense, teacher education in informatics would have to include elements of the SED’s sociotechnical imaginary of computer technology, especially those regarding the anticipated social and economic progress the imaginary promised for the future. In a position paper on the introduction of informatics and computer technology into general education, the party leadership stated that while teachers were neither expected to become economists nor computer specialists, they were required to know about key technologies and understand their link to socialist intensification.727 Teachers needed to be aware of the desired economic effects, know about changes in the nature of work, and understand the link between scientific-technological and social progress. For this reason, all education and training programs for teachers in informatics included a section on the economic and social importance of new computer technology in the GDR as set laid out in the SED’s policies and vision of a computerized future of the country.
 
            The postgraduate study program was introduced in February 1989, which allowed for teachers to obtain an additional teaching qualification in informatics.728 The half-year program was aimed at subject teachers of mathematics, physics, or polytechnic instruction, who already had some teaching experience. Selected teachers were delegated by their local school or district authorities to study the course on a full-time basis and were released from their teaching duties for one school term.729 The postgraduate study program was offered in two specialization tracks, corresponding to the dual approach of mathematically oriented informatics courses on the one hand, and more technically oriented informatics courses in schools on the other: “Informatics and Mathematics” and “Informatics and Process Automation.”730 Reflecting the goals of the school curricula for informatics, the postgraduate study program aimed at preparing teachers not only to teach informatics in general education based on the newly introduced curricula, but also to foster the development of personality traits deemed indispensable for working with new information technology.731 In addition, teachers were also meant to raise pupils’ enthusiasm for informatics as a science and for the use of new information technology. Finally, the teachers were expected to convey to the students the importance of informatics for the development of society under socialism and its key role in mastering the “scientific-technological revolution.”732 The common core of both tracks consisted in the three courses on the “Ideological-philosophical, historical, economic, and social aspects of informatics,” “Algorithms, data, programs,” and “Hardware and operating systems.” While the latter two covered basic technical knowledge and skills in the use of computer technology and programming, the former was of a more ideologically charged nature. It covered the anticipated impact of new computer technology and informatics on science, economic production, and society. In particular, it related the scientific-technological development to the “global class struggle against imperialism,” emphasizing the inseparable unity of Marxist-Leninist philosophy, socialist ideology and policy with the development of the new scientific discipline of informatics and the new computer technology in the GDR.733 In line with the SED’s imaginary of new computer technology, the syllabus reiterated the promise that the development and use of information technology in the GDR was the key to securing growing labor productivity on a lasting basis and the further development of the socialist society.734 According to the study plan, this positive vision was to be contrasted with a discussion of the alleged societal implications of informatics and new information technology in capitalist countries, namely the “deepening of the fundamental contradiction of capitalism,”735 the anti-democratic political objectives underpinning the development of working conditions, and the new forms of political control and manipulation arising from the use of modern computer technology.736
 
            In addition to the common core modules, the mathematical track of the program included the courses “Mathematical Foundations of Informatics” and “Mathematical Modelling of Selected Processes.” The technically oriented track included a course on “Automation of Production Processes.” In both tracks, 45 hours out of a total of 330 hours were devoted to the “Methodology of informatics instruction.”737 In this regard, the program stipulated that the pedagogical requirements for standard software used in schools were to be addressed in the postgraduate teacher training course, as well as how pupils could be taught to select and confidently use ready-made standard software.738 In order to help pupils to develop the desired skills in “algorithmic” thinking and working as laid out in the informatics school curricula, teachers had to learn various ways of representing algorithms, such as verbal descriptions, program flow charts, structure diagrams, and computer programs.739 The section on the methodology of computer instruction also listed the discussion of the advantages and disadvantages of different programming strategies. It emphasized the need for teachers to take care that pupils would develop a “good programming style,” and the ability to critically evaluate and interpret computer output.740
 
            From a didactic point of view, two fundamental principles were foregrounded regarding the teachers’ planning of their computer education lessons: The guidance of pupils towards increasing autonomy and the extensive use of practical project-based activities. Teachers were provided with suggestions for the design of learning activities that were considered to promote the development of pupils’ autonomy in working with new computer technology, such as solving complex tasks, presentations prepared and given by the pupils, or cooperative forms of problem solving and computer work.741 In the didactic design of project assignments, teachers were instructed to focus on practice-oriented projects and to use both individual and collective forms of work. Teachers were also encouraged to consider pupils’ interests and to involve them in choosing suitable projects. Furthermore, the course plan for the instruction of teachers accommodated the different phases of computer projects, from the initial problem definition to the final program documentation.742
 
            So far, all efforts to prepare teachers for their new role as computer science teachers had focused exclusively on in-service training, as this was the fastest way to get qualified teachers ready for the introduction of the new informatics courses into schools. This changed in September 1989, when the informatics course was finally integrated into the system of initial teacher training in the GDR, thus further consolidating a permanent place for informatics in general education. Two new teaching diploma study programs were introduced, one for the subject combination mathematics and informatics, and one for the polytechnic instruction and informatics.
 
            The teaching diploma program for the subject combination mathematics and informatics encompassed a comprehensive course in informatics of 480 hours, preparing teachers for the instruction of both compulsory and elective school courses in informatics.743 Initially, the study program was only offered at the Technical University in Chemnitz, and the University of Teacher Education in Güstrow.744 It introduced teachers to programming and software technology, computer and operating systems, the use of standard software used in school instruction, theoretical and applied informatics, and computer geometry. In addition, and in contrast to the introductory short courses, it also covered in depth the “Methodology of informatics instruction,” thus for the first time addressing in detail didactic approaches to informatics instruction as part of general education, in particular regarding the practical use of microcomputers by the pupils. Included in the 480 hours of informatics education of the study program were 150 hours of practical training on a microcomputer for the practical training of teachers in programming and in the use of standard software.
 
            The teaching diploma study program for polytechnic instruction and informatics prepared teachers in particular for teaching the compulsory computer course in the subject ESP, and the more technically oriented elective courses on computer and automation technology.745 The program included 300 hours of instruction in informatics, as well as 150 hours on the topic of automation technology.
 
            The informatics section of the program included an extensive education and training on assembler and machine code, programming in BASIC and PASCAL, as well as the methods of program development.746 In contrast to the program for the subject combination of mathematics and informatics, it put more emphasis on the use of computer systems and software used in the GDR’s industry and service sector, the modelling and simulation of technical systems and processes, and CAD/CAM. 120 hours were dedicated to practical computer use to familiarize teachers with the various types of microcomputers and peripherals, and for extensive training in the development, programming, and testing of structured programs, algorithmic problem-solving, the use of software tools, and working with data bases.747
 
            The section on automation technology focused on the structure and functioning of automated systems and information processing for the control of technical processes in industrial production. It introduced teachers to the use of computer technology for process control and flexible automation, which, as the syllabus emphasized, was primarily aimed at increasing labor productivity and improving the working and living conditions of people in the GDR.748 Practical training in the field of automation technology comprised 60 hours and focused on automated information processing in technical systems and computerized measurement and process control.749 In order to prepare the teachers for teaching the module on automated process control, which formed part of the ESP basic computer course, the practical training was also meant to equip the teachers with knowledge of the use of the “SEG” models for technical experiments in the classroom with computerized control and measurement, and the coupling of various peripheral devices to the school computers.750
 
            The introduction of the postgraduate course and the two diploma courses for initial teacher training in informatics paved the way for the replacement of the system of short-term informatics courses for teacher training by longer-term and more comprehensive courses for preparing teachers to teach both compulsory and optional courses in informatics and computer technology in schools. But perhaps more importantly, the new teacher training programs also reflected an important step towards the incorporation of didactic considerations for the teaching of informatics and computing in general education into teacher training in the GDR.
 
           
          
            5.4 A Dedicated Computer for Schools: The “Bildungscomputer” (BIC)
 
            With the introduction of informatics and computer technology as a subject of teaching into general education, microcomputers had entered schools not just a subject, but also as a means of instruction. However, this was not the result of a conscious, deliberate effort to establish the computer as an educational technology, but rather a welcome side-effect of the introduction of informatics and computer education at schools. The principle of a practically oriented computer education required the pupils to use and write programs on the computer in the process of learning, as GDR pedagogues were convinced that only through practical use pupils would develop the desired skills of “algorithmic thinking” and problem-solving with the help of computer programs. Thus, at least in the context of informatics education, the microcomputer became an educational technology, a tool of instruction, that was considered important, if not indispensable, for achieving the educational and pedagogical goals set out in the curricula. One expression of this was the fact that some first steps towards a didactics of computer education and informatics were increasingly integrated into the training of schoolteachers, which dealt with effective ways of teaching and learning with the computer.
 
            A second expression of the gradual establishment of the computer as an educational technology was the stance taken by educational policymakers that the “universal” information processing machine that the computer was, whatever its form and shape, was not necessarily suitable for use in schools, but that there was a need to develop a microcomputer tailored to the specific needs of school education. In fact, the Politburo decision on the “Consequences of the Development of Informatics and Information Processing Technology for the Education System” of November 1985 had also envisaged the development and domestic production of a special national school computer for use in secondary schools and vocational training. Accordingly, educational policymakers were tasked with working out the pedagogical and technical requirements for a dedicated school computer that would meet the specific conditions of use in general education, vocational education, and training.751
 
            The idea of developing a purpose-built school computer was not unique to the GDR. Similar state-led initiatives to develop computer devices specifically for use in education were also launched in other socialist countries, such as the “Elwro Junior” in Poland, the “Didaktik Gama” in Czechoslovakia, or the “Pravetz 82” in Bulgaria.752 But also in capitalist countries, the state commissioned or incentivized the development of computers intended for use in schools during the 1980s, such as the “BBC Micro” in Britain, the “Compis” in Sweden, the “Smaky” in French-speaking Switzerland, or the “ICON” in Canada, and an unfinished school computer in Australia.753 In the cases of Canada and French-speaking Switzerland, it becomes apparent that the state-led initiative to develop a computer specifically designed for educational use was fueled by the hope of not only equipping schools with a new tool of instruction, but also of supporting its local or national computer manufacturing industry.754 However, most of these projects to establish a dedicated school computer in capitalist countries ultimately failed in the long run due to both the rapid technological advances of the 1980s and the economies of scale that favored general-purpose computers. New computers quickly surpassed the technical standards of school computers, offered better compatibility with popular software, and were sold at a lower price, thus making them more attractive to schools than the niche product of purpose-built educational computers.755
 
            In the GDR, as the curricula for computer education were gradually implemented in the mid-1980s, classrooms were at first equipped with various types of KC 85 microcomputers, the first generation of domestically produced microcomputers in the GDR.756 However, the KC 85 microcomputers had originally been developed for other purposes, namely leisure and home computing, and were not deemed suitable by pedagogues and education policymakers for a “high quality and modern” computer instruction in schools.757 These microcomputers simply did not provide enough computing power to meet the ambitious goals of the new informatics curricula in the medium term.758 Moreover, the intensive use of computers in educational institutions led to frequent breakdowns of computer equipment.759 With the GDR computer industry already stretched to its limits, schools were faced with very long repair times of up to a year without temporary replacements. In addition, the lack of homogeneous computer equipment posed a problem of efficiency in several respects: On the one hand, in terms of teaching, as everything had to be explained several times for the different systems used. On the other hand, it proved problematic in terms of teacher training and software development, as there were several computer systems that teachers had to learn about and for which different school software had to be developed. It was hoped that a new, purpose-built school computer would solve these problems, as teacher training and teaching materials could be aligned to a single, specified set of hardware that would be used for computing as part of both general and vocational education.
 
            Based on the curriculum contents and goals for computer instruction in the GDR, the Academy of Pedagogical Sciences, together with the Ministries of Vocational and Higher Education, compiled a catalogue of pedagogical-technical requirements for the envisioned school computer, the so-called “Bildungscomputer” (BIC). However, the final technical specifications needed to be negotiated with the representatives of the Robotron combine, which was tasked with the development and production of the educational computer.760 Barriers to fulfilling the demands of the pedagogues were either of a technical or financial nature: Technical parts were either not available in sufficient quantities to equip all schools in the foreseeable future, or were too expensive to arrive at a final product affordable to schools, i.e. within the 11,000 Marks price limit set by the Ministries of Education and Vocational Training.761
 
            The development of the school computer was primarily focused on the realization of the computer education curricula of general and vocational schools. Its design and functionalities were thus geared to the curriculum goals, namely, to impart a basic understanding of how a computer works, to teach the fundamentals of programming, and for pupils to learn how to use standard applications confidently in solving mathematical and technical problems.762 By contrast, the use of the educational computer as an educational technology in other subjects than mathematics and ESP played only a marginal role in determining the required technical parameters of the device.
 
            The BIC was designed as a robust microcomputer, consisting of three components that were mechanically firmly attached to each other: The basic computer unit, a floppy disc storage unit and a monitor.763 The new school computer was envisioned neither as a further development of the KC 85 microcomputers, nor as an upgraded variant of the PC 1715 widely used in workplaces throughout the GDR, but as an independent, new concept of a computer for teaching purposes, which was largely based on domestically produced electronics.764 Educators demanded for a “robust and ergonomic design” and an adequate size to fit on a standard classroom table. In contrast to the KC 85 computers, which had monochrome screens and used tape cassettes to load and save programs, they asked for a color screen and a floppy disk drive. To fulfill the curriculum goals, the BIC also had to offer the possibility to connect various devices and peripherals such as a printer and a plotter, as well as pupils’ experiment devices for the more engineering-oriented curriculum sections on process automation, and computer-aided measurement, control, and regulation. For programming instruction, the BIC was equipped with RBASIC (Robotron-BASIC), an interpreter for the programming language BASIC specifically developed by Robotron for the BIC. To cater for the needs of vocational education, the BIC also included the operating system SCP765 which was commonly used on workplace computers in the GDR. This allowed for the running of already available educational and office software for computer instruction in both vocational and general education, such as text processing and spreadsheet programs.766
 
            It is notable that the catalogue of requirements that educators put forward for the new educational computer contained qualifiers such as “modern,” or that it needed to be in line with “advanced international standards” and “trends.”767 Evidently, the BIC was seen as an opportunity to provide educational institutions with a state-of-the-art computer that would allow for the future-oriented technology education that had been envisioned, preparing the young generation for an imagined future in which the GDR would be at the international forefront of computer technology development and use. Contrasting the BIC with the previously available domestically produced microcomputers, there was a certain dissatisfaction with the apparent lag of GDR computers behind international technological standards, especially in relation to the Western capitalist countries.
 
            Development of the BIC was completed in 1988, and the first 30 units were made available to the education sector for testing in October of that year.768 Mass production was to begin in 1989. The Ministry of Education seemed pleased with the new machine, claiming that the BIC was vastly superior to the microcomputers previously used in education and was technologically up to date with “advanced international standards.”769
 
            The BIC met almost all the demands and requirements set out by the educators involved in its development. However, there were two points of contention: The monitor, and the fact that the BIC was running on an 8-bit microprocessor. A private, state independent computer magazine, newly founded by a computer enthusiast in the GDR, reviewed the BIC in the early 1990s and concluded: “Its design is in no way up to international standards. A particularly inglorious point is the ‘monitor’.”770 Robotron had been unable to deliver on the demand of a color monitor in the appropriate size, due to the current “material-technological basis and technological possibilities” of the GDR. A development or even import of such a monitor was also not envisaged in the future either. Even a monochrome monitor posed serious challenges, as their demand for the production of personal computers could not be met at present.771 In the end, the BIC was fitted with an inferior monochrome monitor. Unlike the rest of the machine, it did not receive the GDR seal of approval.772
 
            The second point of critique was the 8-bit architecture of the BIC, which relied on the U 880 microprocessor in order to comply with the agreed price ceiling.773 However, the Academy of Pedagogical Sciences had instead pleaded for the introduction of the new 16-bit ESER PC 1834, modified for the conditions and user needs of schools – a GDR microcomputer that was “at the global forefront in the field.”774 Based on knowledge gained from international conferences, study visits and literature, they had concluded that the international trend was clearly towards 16-bit microcomputers in both capitalist and socialist countries.775 Bulgaria had introduced a 16-bit “Pravetz” computer for the use in schools already in 1987, and the Soviet Union, too, was currently developing its own 16-bit educational computer.776 In the report on his visit to the European Conference on Computers in Education (ECCE) 1988 in Lausanne, Immo Kerner, Professor of Computer Science at the University of Rostock, wrote in blunt words: “The computer must be a 16-bit device. Other (8-bit) computers have no chance whatsoever internationally, even in the market sector of education. It is to be estimated that the GDR development of the school computer BIC will have a locally and also temporally limited impact. It can already be recommended to start preliminary investigations for the use of the IBM-compatible 16-bit computer EC 1834 in schools and other educational institutions.”777
 
            In contrast to the BIC, the newly developed 16-bit ESER PC 1834 would also ensure compatibility with IBM systems, which were increasingly setting the new global standard for personal computers and software development, as well as future software developed and used in the GDR industry. While acknowledging that the current computer education curriculum could be taught on an 8-bit computer, the education scientists argued that it was uncertain how educational needs would change in the 1990s and warned that the BIC was likely to be obsolete by then because of already foreseeable technological developments.778
 
            The ministry of education agreed with the pedagogues’ assessment of the rapid technological development, but vehemently rejected the notion of the BIC being already outdated from the start. The education policymakers reminded that while implementing the SED’s ambitious economic strategy within a short time frame, the GDR industry’s enormous demand for computers had been predominantly met by equipping enterprises and combines with 8-bit computers. Thus, they argued, even with the availability of a 16-bit computer in the form of the ESER PC 1834, which went into serial production in 1988, the current 8-bit standard would not change much for the time being: “It is not to be expected that this technology will be scrapped in the following years because of the transition to ESER PC 1834, especially since the numbers involved are considerable. These computers will continue to have their raison d’être in the near future.”779 Since computer education instruction at school primarily had a preparatory function for later entry into the computerized world of work, it seemed only logical that the lessons should be based on the computer standard that was prevalent in the workplaces of the GDR economy at the time and in the near future. An 8-bit computer such as the BIC was thus considered sufficient to introduce pupils to the use of computer technology, which they could later build on and eventually switch to higher order computers as part of a subject-specific or further vocational education.780 The Ministry of Education also did not accept the pedagogues’ argument that an IBM-compatible computer would allow for the use of IBM software. They warned against adopting software from other countries, even from other states in the Socialist Bloc. Instead, because of the differences in educational systems and content, as well as the nature of the content to be taught, software was to be developed specifically for each application. The Ministry also pointed out that the GDR industry could not be expected to support the education sector in software development, as it was itself suffering from a lack of software development capacity.781
 
            However, the decisive reason against a 16-bit architecture for the GDR’s school computer was probably more of a financial nature: The authorities at the ministry of education outright admitted that the educational system of the GDR could simply not afford to equip schools with 16-bit computers, which would come at least at double the price of a BIC school computer: “From an education economics point of view, the principle that we can only afford what is available to us in terms of financial resources also applies to us. […] The current introduction of the ESER-PC into the education system is not economically justifiable.”782
 
            Even without considering a more expensive 16-bit computer, the financial viability of the BIC was a major challenge. The computer configuration was specifically designed for use in the education sector, which severely limited the market for the new BIC, and the planned production volume was small compared to other computers. This situation was exacerbated by the decision of the Ministry of Electronics and Electrotechnology, not to approve the device as a home computer and thus to basically prevent its sale to private individuals.783 In addition, it was still unclear whether the school computer could be a financially viable export product that could be sold to other socialist countries. For these reasons, the Ministry of Electronics and Electrotechnology and the Robotron representatives demanded a purchase guarantee from the central state education authorities in line with the production volume agreed between the manufacturer and the buyers.784
 
            It soon became clear that this step had been taken with a wise sense of foresight. After a few initial tests in schools, the development of the BIC was finalized at the end of June 1989, and it entered serial production. The planned equipment of the first schools was scheduled to start in the second half of the same year.785 However, the fall of the Berlin Wall on 9 November 1989 was a major blow to the planned equipping of schools with the BIC. From one day to the next, the political and economic landscape of the GDR had changed, with yet unclear consequences. But for schools, it meant the sudden availability of cheaper, more powerful computers made in the West. In the eyes of educators, the BIC looked rather unattractive in comparison. The ministry for vocational education suspended the further supply of vocational training institutions with the BIC in May 1990. Going forward, the financial resources from the Ministry of Education’s central fund for equipping municipal vocational schools with computer technology were to be used to purchase high-quality 16-bit computers instead. Meanwhile, the municipal vocational schools demanded the right to decide independently on the purchase of computer technology – but this request was denied by the central state authorities.786
 
            The Ministry of National Education also discussed with Robotron representatives the conditions under which the supply of BICs to schools could be stopped. The Robotron representatives expressed their concern about the reluctance of many schools to accept further deliveries and offered to reduce the price of the BIC from 11,000 to 3,000 Marks, but to no avail. Without a guarantee of acceptance, they warned, production would cease in mid-April 1990. And production was indeed stopped in April 1990, after a total of merely 5,000 educational computers had been produced. The last 2,000 units that had never been delivered to schools were sold from remaining stocks under the name of “Alba PC” after the reunification of the two Germanies.787
 
           
          
            5.5 Chapter Conclusion
 
            Over the course of the 1980s, microcomputers were gradually established not only as a subject in general education, but also a means of instruction in the school systems of many industrialized countries. In the GDR, the former clearly outweighed the latter, as the SED’s educational policy focused primarily on introducing computer technology as a subject of teaching and learning in general education to familiarize the broader population with the new technology and the hopes, promises, and expectations of its economic and social effects that were attached to it in line with the party leadership’s sociotechnical imaginary. In the GDR, general education had a double function. On the one hand, it was to serve the personality development of everyone in the socialist society. On the other, it was to prepare pupils for their further education in the system of VET or higher education, equipping them with a solid foundation of knowledge and skills in key areas to build upon. In the introduction of computers into general education, these two main functions were linked to several aspects of the SED’s sociotechnical imaginary of computers.
 
            For one, the dominant imaginary posited that under socialism, all people were to actively participate in and contribute to the “scientific-technological revolution,” in which computing was to play a key role. As part of the socialist educational philosophy, it was therefore required that all children would have the opportunity to receive a basic education and training in computing and informatics. This education was intended to help them not only to understand, but also to actively participate in the envisioned “revolutionary” process of modernizing the socialist economy of the GDR and in bringing about social progress through the use of new computer technology. For computer technology to be truly under the control of working people, each individual of the future workforce needed to have a working understanding of this new technology was and the societal goals it was intended to serve.
 
            Secondly, the imaginary envisioned computer technology as an engine of economic growth, that would fundamentally change the world of work and thus require a new set of knowledge, skills, and attitudes of the future workforce. Accordingly, every child was to be introduced to computers, not only to be able to make effective use of this new work tool, but also to develop a positive attitude towards this technology, and a willingness to learn about it and engage with it. This rationale for the integration of computing and informatics into general education was of a more instrumental nature and called for an early preparation of pupils for the challenge of mastering computer technology from an education point of view. This could be done by equipping pupils with basic skills in computer use and programming, thus providing a foundation for computer education in vocational and higher education. However, it also meant that not all pupils needed the same depth of computer education. High performing pupils, who attended special schools, and pupils in EOS preparing for entering higher education, as well as talented pupils selected to participate in elective courses received a more comprehensive training in informatics, computer use, and programming. From an economic point of view, it was simply not deemed necessary to educate all pupils to a high level of competence in computing and programming. For the majority, basic user training and an introduction to the economic significance of computer technology had to suffice.
 
            Third, computers were also envisioned as a powerful tool to expand human mental capacity. In this sense, computer knowledge and skills were perceived as a new aspect of personality development that needed to be considered in the pursuit of the “all-round” development of socialist personalities. Specifically, through the development of new skills such as “algorithmic” thinking and problem-solving, computers in schools were promised to contribute to the cognitive development of children. Moreover, the teaching of computer user skills was intended to open pupils to the myriad of new possibilities the computer, envisioned as a universal tool, was promised to offer.
 
            However, the curricular reforms in general education that introduced computer technology as a subject of teaching were not only a function of the SED’s sociotechnical imaginary, but in turn also served to reinforce and stabilize the SED’s imaginary of computer technology. A general computer education “for all”788 also served to establish a common understanding of computer technology, its purpose, and desired social effects. It was meant to mobilize the young people, and in particular, the future workforce, to embrace and actively support the SED’s technology policy regarding the development and use of computer technology in the GDR, including its anticipated economic and social implications.
 
            Finally, the introduction of computers into general education in the GDR followed an international trend. Most industrialized countries, both in the East and the West, were introducing computers into schools, and given the ideological struggle between the systems, socialist countries were unwilling to risk falling behind the capitalist states in the race for technological and educational advancement. Moreover, the people in the GDR were well aware of the availability of home computers in West Germany.789 In the GDR, where home computers were a marginal phenomenon due to the scarce production capacity of the domestic microelectronics industry and the high costs of microcomputers, the introduction of computers in schools was a way of providing access to the new technology for a major proportion of young people in the GDR.790 The SED was keen to prove to its people that it could keep up with international trends and to demonstrate the innovative technical capabilities of the GDR under SED leadership, by providing access to computers in schools, and a computing and informatics instruction for all pupils within the realm of general education. In addition, since the curriculum’s intention was to convey the SED’s dominant sociotechnical imaginary of computer technology in the GDR, and to educate pupils about the desired social and economic effects of its use, computer education also served to win the support of young people for the SED’s economic and technological policies.
 
            In line with the economic importance attributed to computer technology by the SED’s imaginary, envisioning the computer as a power tool to rationalize and automate the economy, computer education was, on the one hand, integrated into polytechnic instruction. This subject was aimed at familiarizing pupils with the socialist world of work and industrial production. On the other hand, the curricular reforms also encompassed the introduction of mathematically oriented elective courses and subject content into the new computer education curriculum. Thus, the dual orientation of informatics towards both the disciplines of engineering and mathematics that had been established in higher education more than a decade earlier,791 was in some sense replicated in general education. This was also reflected in teacher training, as training to prepare teachers for their new role of teaching informatics in schools focused on mathematics and polytechnics teachers and, to a lesser extent, physics teachers. Initially, teacher preparation consisted of short training courses in computing and informatics, which were supplemented in 1989 by more comprehensive study programs for postgraduate teacher education and initial teacher training in informatics.
 
            Computer technology had entered general education in the GDR already a few years before the introduction of the new informatics curriculum, in the form of electronic pocket calculators. The electronic pocket calculator had been introduced in the first half of the 1980s into mathematics curriculum with the explicit and deliberate role and function of an educational technology, aimed at making instruction in mathematics and natural sciences more efficient. This, however, led educators to become concerned that the calculator would completely take over arithmetic for students and that, consequently, they would unlearn it.
 
            The microcomputer, by contrast, had initially not been envisioned by the SED leadership as an educational technology, but rather as a subject of instruction in schools. The political rhetoric about ensuring that the workforce of the future socialist computerized society was computer literate overrode debates about the introduction of microcomputers into schools for purely educational benefits. The vision of the computer as an educational technology was marginalized against the strong economic rationale for the introduction of computers into education, which foregrounded the imaginary of the computer as a workplace tool to raise economic productivity. This resulted in curricular innovations that focused on an education about, rather than with computers, limiting the status and use of microcomputers as an educational technology in schools largely to informatics instruction during the 1980s.
 
            However, amongst the pedagogues and educators that were associated with the APW, microcomputers were indeed envisioned as a pluripotent educational technology that could serve as a means of instruction in all subjects. With its possibilities of simulating and visualizing complex processes and functions and imagined, and the imagination of yet to be developed educational software that promised more personalized learning, the computer was assigned a potentially significant role in modernizing school-based instruction. In contrast to the SED’s decision on educational policy regarding the introduction of computers into schools, the curricula and teaching aids developed by the APW included the idea that learning with computers allowed for the development of specific skills and ways of thinking, most notably the notion of algorithmic thinking and skills in computational problem-solving. Moreover, computer education was perceived by the educators and pedagogues of the APW as having positive effects on the learning processes and motivation of pupils in other school subjects, as well as on their personality development. However, these potential benefits of computer education were not the decisive factor for the introduction of computers in schools for the SED. Rather, they were seen as a secondary effect of the introduction of a practice-oriented computer curriculum and were used as an argument to justify the introduction of a teaching and learning subject with a clearly pre-vocational purpose into general education. In this sense, the microcomputer was envisioned as a crucial tool for effectively teaching the desired skills and knowledge in using the new technology and developing the “algorithmic” thinking and problem-solving skills, that would be required of the future workforce.
 
            In parallel with the development of a new computer curriculum, educational policymakers in the GDR initiated the development of a dedicated school computer whose material and technical specifications were to be closely aligned with the requirements of classroom use. In this sense, the computer was seen not so much as a piece of hardware that could be used universally in any context, but rather as something that had to be at least partially reimagined and redesigned as an educational technology. For the pedagogues at the APW, the development of the BIC was initially tied to the hope of making the most modern computer technology available to schools that was in line with international standards and trends. However, this hope was dashed, and the GDR’s school computer ended up being a short-lived phenomenon as schools turned to the Western computers that had become available after the fall of the Berlin Wall. This development illustrates the fragile nature of the educators’ belief in the SED’s sociotechnical imaginary, which promised that the GDR would be able to keep pace with technological developments in the West and prove the country’s innovative prowess under the party’s authoritarian leadership.
 
           
        
 
      
       
         
          6 Extracurricular Computer Education
 
        
 
         
          Leisure activities involving computers posed new opportunities for the young to learn about computer technology and what it had to offer, outside of the curriculum-regulated paths of school-based computer education. Computer classes in schools were dedicated to a dominant sociotechnical imaginary propagated by the political leadership that envisioned computer technology primarily to boost economic productivity the GDR’s industry and as a pathway to renewed prosperity of the socialist society and its system. Learning with and about computers in the state-controlled educational system was thus inscribed with a mainly instrumental purpose and served to prepare pupils for their future life as productive members and workers in the socialist society. But outside of the formal educational system, computer enthusiasts found ways to engage with this new technology in their own ways and to appropriate it according to their individual needs and ideas.
 
          However, the political leadership of the GDR also promoted the use of computers as a leisure activity with specific goals in mind. Youth policy was an essential part of the political-ideological work of the SED to consolidate class-oriented thinking and behavior among young people and to achieve their agreement with the political course of the SED.792 The political-ideological influence and regimentation of the lives of children and young people began at an early age. The Pioneer Organization “Ernst Thälmann” was responsible for promoting the ideology and youth policy of the SED among younger schoolchildren.793 From the age of 14, they were admitted to the Free German Youth (ger.: Freie Deutsche Jugend, FDJ).794 The FDJ was the only state-approved and supported youth organization in the GDR. It dominated the lives of all young people, being the most important organizer of cultural, leisure, and holiday activities for young people in the GDR. The task of the FDJ was to introduce the youth to the Marxist-Leninist world view, to educate young people to become “class-conscious socialists,” and to identify with the authoritarian leadership’s policies and visions for the future of the GDR.
 
          Supported by the activities and structures of the Pioneer Organization “Ernst Thälmann” and the FDJ, the SED’s youth policy thus aimed, among other goals, to mobilize the younger generation to identify with the SED’s social and economic strategy with regard to new computer technology and to become personally invested in the realization of the sociotechnical imaginary promoted by the party. A major focus of the SED’s youth policy was extracurricular education in the form of organized leisure-time activities, which was designed to channel the activities of children, adolescents, and young adults in a direction that was deemed desirable by the authoritarian government.
 
          The system of extracurricular education allowed for a much broader impact of computers among the people by providing the public with access to this new technology, and in particular, by promoting and developing special talents among the young in the field of computing and informatics. As the socialist school system was unable to respond quickly to new developments in science and technology and was restricted by the obligation to provide all pupils with an equal minimal level of a basic understanding of computer technology, extracurricular education offered more flexibility to develop and nurture scientific and technological interests and talents.
 
          On the one hand, extracurricular education was put in charge of responding to the desire of the youth to be involved in the societal process of computerization and address the fascination of young learners for computers.795 On the other hand, it was also aimed at helping to satisfy the expected growing demand for workers who were skilled in the use of computer technology in order to realize the SED’s economic strategy.796 It complemented the formal school system in providing a larger part of the youth with a computer education, instilling certain ideological and moral convictions and attitudes, as well as sparking interest in science and technology.797 In consequence, the politically motivated organization of extracurricular activities pursued the purpose of matching the needs of learners with societal requirements. In this sense, extracurricular activities were considered to contribute to the development of interests that were deemed relevant to society, to the promotion of creative thinking and practice, to the formation of certain politically desired personality traits and attitudes, and to the stimulation of learning.798
 
          
            6.1 Popular Education and Extracurricular Learning about Computer Technology
 
            The field of extracurricular computer education in the GDR encompassed a wide range of different activities. Public events served as a platform to display of computer technology and its uses to a broader public. Computers were featured prominently at the “Central Festival of Learning” (ger.: Zentrales Fest des Lernens) in 1986 at the Palace of the Republic in East Berlin, as well as at the “MMM” – the “Messe der Meister von Morgen” (eng.: Fair of the Masters of Tomorrow), a fair for young innovators to showcase their achievements and compete against other young researchers and developers for medals.799 Various computer clubs participated in the central MMM in Leipzig with lectures on computers and programming, displays of their computer technology projects, and self-developed software to provide the broader public with insights into their activities.800 The main goal of the MMM was to showcase the GDR’s technological innovation capabilities and enthusiasm of the young generation to drive scientific and technological progress, thus increasing the credibility of the sociotechnical imaginary of a thriving computerized society and economy as a desirable and attainable future.
 
            Computer technology also featured prominently in educational television and radio shows, aimed at teaching the broader population about this new technology, its use and purposes in the socialist economy and society of the GDR. In October 1986, the radio show “Effektives Programmieren in BASIC” (eng.: Effective Programming in BASIC) was aired on Radio DDR II, which was met with a highly positive response from listeners.801 In January 1987, a new show under the title of “BASIC – 1x1 des Programmierens” (eng.: BASIC – Programming 101) was launched with 20 episodes, accompanied by free written materials for learners, which were later also published as a special issue by the popular science magazine URANIA.802 The programming course was authored by Horst Völz, a professor at the ZKI, and broadcast under the radio station’s program “REM – das Computer Magazin.”803 The show was hosted by Joachim Baumann, a science editor of the school radio at Radio DDR II. In each of the weekly episodes, a short computer program was broadcasted over radio. The transmission used audible tones, which the radio listener could record on a cassette tape at home. The computer program could then be loaded to a computer with the help of a cassette player. The transmission was accompanied by an explanation of the program and instruction in some of the BASIC commands used.804 The radio show was an astounding success, and the radio station was flooded with countless phone calls and reportedly over 20,000 letters by listeners – a response that clearly indicated “an explosion of interest in computers,” as the show editors remarked.805 In consequence, the BASIC programming course by Völz was also adopted by the GDR youth radio station DT 64 and broadcast as part of its “Computerclub” radio program.806 Following on from the great success of the show and given the great interest of the audience in computing, an advanced BASIC programming course was broadcasted on both channels starting in January 1988. In 1989, Völz also created two additional computing courses which were broadcasted over Radio DDR and DT 64, one on machine code, and one on BASICODE, a cross-platform BASIC standard designed which allowed for the transmission of software by radio.807
 
            With a similar aim of popularizing new computer technology and educating the people about how and what it could be used for, GDR television created a show dedicated to computer technology. “Computerstunde” aired for the first time on 26 May 1987.808 The show was geared towards viewers with little to no prior knowledge of computer technology and aimed to help them overcome their fears and reservations about the new technology. It was not intended to replace a computer user course, but to lower the barrier to using computers. The show was hosted by Gabriele and Reinhard Lehmann from the Martin Luther University of Halle.809 As part of the show, the two scientists demonstrated the practical use of a microcomputer and various software applications on a PC 1715 that had been set up in the studio. While the first episode focused on an introduction to computers and presented various domestically produced computers, the following episodes focused on ready-made software and what could be done with it. The second season of the show was concerned with teaching the foundations of programming in BASIC, an introduction to CAD/CAM workplaces and the preparation of GDR companies for the introduction of computers into production and office workplaces.810 As was the case with the radio programs, the television program also attracted a large number of viewers. The television show also featured a quiz for viewers, as part of which the correct answers that had been sent in were entered into a draw for prizes, such as microcomputer kits, pocket calculators and quartz watches.811 A staggering number of around 300,000 viewers took part in the quiz over the first six episodes.812
 
            In addition to the mass media coverage, and the publication of popular science books and magazines on computing and programming, the GDR’s institutions of popular education also stepped up their offers in courses and talks in order for the broader population to learn about new computer technology and informatics.813 The GDR’s society for the popularization of scientific and technological knowledge “Urania” hosted events and public lectures, often in cooperation with partners from science and industry.814 Similarly, adult education centers offered courses in computer use and programming in BASIC. In contrast to the systematic computer education conveyed in vocational education and training, these courses were meant for the initial familiarization of the general public with the new technology, setting a particularly low barrier of entry in order to relieve people’s fears and reservations of the new technology. The public lectures organized by Urania reflected current social and technological developments and created an opportunity for dialogue between the general population and the computer experts.815 As such, the Urania events for popular education posed an opportunity for people to openly express their opinions and reservation against new technology. However, they often also served the propaganda, legitimization, and implementation of the SED’s sociotechnical imaginary and technology policy.
 
            Despite the many opportunities for the people of the GDR to learn about the new computer technology and to become acquainted with how and for what purposes it could be used, one essential element was lacking: Access to computer technology outside of school and the workplace to put the knowledge acquired into practice and to explore the possibilities of the computer on one’s own terms.
 
            The domestic production of microcomputers in the GDR was very limited due to scarce resources and an insufficient number of skilled workers who could build computers. Western computer technology was hard to come by because the COCOM embargo did not allow for exports of microchip-based technologies to socialist countries.816 The few computers that were produced in the GDR were designated for the use in companies, educational institutions, the military, and research facilities.817 Thus, both as a result of limited resources and the fact that home computing was not part of the dominant sociotechnical imaginary that guided the SED’s decisions regarding the production and distribution of computers as a consumer good, microcomputers were not generally accessible to the broad public outside of the workplace and educational institutions for private use. The restricted access posed a significant barrier to certain practices and purposes of using computers which fell outside the political leadership’s imaginary of what uses computer were intended for. The easiest option for teenagers and young adults to gain access to a microcomputer in their free time was to join one of the GDR’s numerous extracurricular computer clubs and study groups. Officially acknowledged computer clubs were granted access to the computer labs in educational institutions and youth centers as part of the SED’s efforts to make computers accessible to the broader population.
 
            In the following, three forms of extracurricular activities are discussed, through which school-aged children, teenagers, and young adults gained access to and learned about computers. Each of these forms was situated in a different social setting with various degrees of autonomy regarding the purposes of computer use: 1. Individual engagement with computers at home; 2. membership in school-associated computer classes and societies for talented pupils (often taught by mathematics or physics teachers after school hours); and 3. the participation in computer clubs in youth centers, which were open to all.
 
            
              Individual tinkerers and autodidacts
 
              Computer-curious individuals who did not have the opportunity or preferred not to join a state sponsored computer club experimented with hard- and software on their own – largely unsupervised, following their own visions and ideas of how this new technology could be put to good use. These hobbyists thus transgressed the SED’s attitudes and approaches to computing, which were oriented towards economic modernization rather than visionary ideas of creative exploration. The socialist regime of the GDR saw computer technology primarily as a means to optimize and improve efficiency in industry and administration, thus raising the economy’s competitiveness on the global market. Such an imaginary of the appropriate use of information technology did not entail the use of computers by the people in their private homes for their own purposes.
 
              Computer enthusiasts in the GDR found creative ways to acquire or even build their own hardware for private use, backed by the prolific do-it-yourself culture of the GDR. The people of the GDR engaged in do-it-yourself practices not only as a hobby and pastime, but it also served as a strategy for coping with and overcoming the very limited choice and notorious shortage of consumer goods in the socialist society.818 At first, building simple computers for learning purposes was mainly practiced in higher and vocational education institutions. But with the distribution of assembly kits – made of parts that did not meet the strict quality standards or from production above plan – computer enthusiasts with a basic understanding of electronics were enabled to build their own simple but functional home computer with the help of construction manuals, step-by-step guides in magazines, and books or the instruction of a more experienced mentor. This kind of “build-it-yourself” computer was not a phenomenon specific to the GDR. Kits for building simple personal computers but had already been produced and sold in the USA since the early 1970s – ten years before this kind of consumer product would become available in the GDR.819 A popular example of a GDR single-board computer sold as a kit was the Z 1013, produced by the VEB Robotron-Elektronik Riesa between 1985 and 1990.820 The Z 1013 kit had to be pre-ordered and was usually only delivered after a waiting time of one year. It included the hardware components, as well as operating instructions and a detailed manual. The Z 1013 kit itself was educational in nature, as the assembly of the Z 1013 involved the acquisition and development of skills and knowledge in applied microcomputing through experimentation and practice.821 The manuals and various articles on the Z 1013 published in magazines for DIY enthusiasts and electronic hobbyists offered guidance for self-learners.822 In a similar vein, the electronics hobbyist’s magazine Funkamateur developed and published the construction manuals for the so-called “amateur computer” AC1.823 The popular science and technology magazine Jugend + Technik developed its own self-build “JuTe-Computer,” aimed especially at young readers and computer-curious teenagers.824 In contrast to the Z 1013, however, both for the AC1 and the JuTe-Computer, the magazines merely printed and distributed construction manuals and did not sell any kits.825 All electronic components, necessary materials and peripherals needed to be acquired independently. In addition, building an AC1 or JuTe-Computer involved the complicated and time-consuming assembly of the printed circuit boards.
 
              The fact that home computers were largely only available in the form of self-assembly kits rather than prebuilt devices, initially resulted in a limited impact of computer technology on the broad public. Having to assemble your own hardware posed a high entry barrier to home computing, as it required access to the technical components and assembly equipment, as well as the necessary knowledge, skill, and time. But even after the first domestically produced microcomputers in the KC-85-series became available in the GDR, these pre-assembled computer systems were first and foremost distributed to public institutions and only sold in small quantities as consumer goods to individuals.826 Moreover, they were unaffordable for most, so that an extensive home computing culture comparable to the one in the USA or West Germany could not develop in the GDR.827 Similar difficulties were encountered in attempts to acquire a Western computer because of the embargo that was established by the Western Bloc, which heavily restricted the export of computer technology to socialist countries.828
 
              Nevertheless, there were ways and means for a citizen of the GDR to acquire a Western computer. One option was to receive it as a gift from relatives that lived in West Germany, or GDR citizens who were allowed to travel to the West. The GDR also maintained several hundred “Intershops” where Western products such as a Commodore 64 or an Atari 800 could be purchased but had to be paid for in West German Mark.829 Another option was to buy a Western computer second-hand. Over the course of the 1980s, journals and special interest magazines featured private classified ads for computers and peripherals. Second-hand and home electronics shops in larger cities occasionally sold second-hand technology from the FRG.830
 
             
            
              School computer clubs and study groups to promote talented pupils
 
              An alternative to individual do-it-yourself projects and attempts to acquire a KC-85 or even a Western computer, was to gain access to computers in educational facilities and youth centers by joining a computer club or after-school study group. For the majority of young people, who could not afford or build their own home computer, extracurricular clubs were the only way they could use a microcomputer in their leisure time. The SED leadership supported the establishment and promotion of computer clubs and courses. The party’s political and material support of computer clubs was aimed at increasing the impact of computer technology on the broader public, and in particular the young generation, by offering them hands-on learning experiences. However, the SED’s support of extracurricular computer clubs can also be understood as an effort to channel young people’s leisure activities with computer technology into formal settings, in order to gain oversight and control over their activities.
 
              The first computer study groups and clubs in the GDR were initiated by teachers or engineers and computer experts in local combines in the early 1980s and established at schools, “stations for young scientists and technicians” or “pioneer houses.”831 The “stations for young scientists and technicians” were centers for after-school education in mathematics, natural sciences, and technology. They offered a variety of study groups for pupils with a particular talent or interest in a specific field or discipline. The “pioneer houses” were leisure centers for young people under the auspices of the FDJ, which provided a wide range of extra-curricular courses and clubs for creative, scientific, technical, and social leisure activities.832 Facilities and technical equipment for the clubs were often provided by regional and local education authorities and local companies.
 
              The establishment of computer clubs and study groups directly associated with schools served to provide an environment for children and teenagers to learn about and use a computer in their leisure time, but in a more formal setting under the qualified pedagogic guidance of teachers and instructors. Some teachers and pedagogues in the GDR argued, that such a guidance of students’ activities involving computers was indispensable, in particular during the phase when they first encountered this new technology and learned how to make use of it.833 Without supervision and regulation by a teacher, they reasoned, the possibilities of the computer were rarely explored systematically.834 This random approach to gaining an understanding of this new technology would then potentially lead to rather lopsided ideas about computers and informatics. Following this line of reasoning, extracurricular computer classes were set up in association with local schools and companies, which were in principle modelled after traditional school lessons with interchanging phases of theoretical instruction and practical work on the computer but did not have to adhere to an official syllabus or specific curricular goals.
 
              The GDR’s numerous school-associated extracurricular courses and study groups for physics and microelectronics targeted in particular students that performed well in mathematics or physics.835 The extracurricular computer classes were often taught by teachers of these subjects or skilled workers from local companies with professional experience in microelectronics and computing.836 The different qualifications and inclinations of instructors resulted in different content orientation and objectives of the courses. Mathematics teachers often focused predominantly on numerical informatics and programming, while skilled workers with experience in electronics and automation concentrated more on hardware tinkering and the solving of problems inspired by practical applications in industry. Although the school-based computer clubs were highly practice-oriented, the learning setting was similar to that of classroom instruction. The activities were pre-structured and closely supervised by the teacher or study group leader. Thus, it depended heavily on the instructor to what extent the students were able to contribute and implement their own ideas, needs, and imaginations regarding the use of a computer. Some of these clubs and study groups focused primarily on computer hardware: Tinkering and experimenting with circuits, microelectronic components, and building their own devices as well as peripherals and additional equipment for computers. These technically oriented groups appealed mostly to older male teenagers, some of which had already experimented with electronics at home or seized the opportunity to build their own home computer with the help of the study group’s instructor and the tools that were provided.837 In contrast, a much larger and growing part of learners were exploring the computer as a ready-made technical device, its application and programming possibilities, the development of their own small programs as well as the use of a computer for learning, playing, data management, and problem solving in various fields of interest.838 These study groups were primarily concerned with software development, often inspired by challenges to automate various tasks in economic production. Especially in scientifically and technologically oriented clubs and study groups, the fulfillment of specific work assignments in response to the needs of local companies was an important component of extracurricular computer activities.839 For example, students would write programs to control robots and machine tool models used in industrial production, or optimize experiments on feeding, breeding, and animal behavior in agriculture.840
 
              The exclusivity of access to a computer club or study group depended on the respective group leader or instructor. Since demand for extracurricular computer education by students in many cases exceeded the capacity being offered in many places, a selection had to be made as to which students were accepted. In other cases, mathematics or physics teachers had been setting up and were conducting the computer clubs and study groups in their free time to provide their highest achieving students with more extensive opportunities to develop their talents and capabilities – which the comprehensive school of the GDR without any internal or external differentiation did not permit.
 
              One example of this were the computer lessons of the Potsdam Club of Young Mathematicians (ger.: Potsdamer Klub der Jungen Mathematiker, PKJM). The PKJM served as an extension of school mathematics for students with a special talent and interest in this area.841 It focused its activities on the preparation of students for the Olympiad of Young Mathematicians and their later educational career.842 The club comprised of mathematics classes taught by volunteering mathematics teachers at the pioneer house “Erich Weinert” in Potsdam and were attended by students during their free time. In September 1986, the PKJM acquired two microcomputers and another one in the following month, which allowed for the inclusion of informatics into the weekly lessons for classes 9 to 12.843 The most talented students of grades 6 to 8 were taught informatics and were allowed to use the computer lab at the Potsdam University of Teacher Education “Karl Liebknecht” once a month for an additional two to three hours together with the club members of grades 11 and 12.844 These students learned how to solve numerical problems on the computer by writing their own programs. Structured programming in BASIC was at the core of these computer classes, with the intent that the students would develop algorithmic thinking skills.845
 
              The computer lessons of the PKJM are an example of how the historical link between the academic disciplines of informatics and mathematics lived on and was reinforced not only in general schooling, but also in extracurricular education. Because the discipline of informatics originated in university mathematics departments, and tertiary education and training initially focused primarily on mathematics students and student teachers, many of the instructors had an academic background in mathematics. The close ties between mathematics and informatics were reinforced through these instructors, by focusing on solving numerical problems and by targeting primarily the mathematically talented youth. In a similar fashion, alpha – a mathematics journal for students to stimulate their interest in mathematical problems and support their extracurricular learning – occasionally included articles on computers, programming, and informatics since the early 1980s. In 1986 and 1987, alpha published a seven-part series “Mini-BASIC for alpha readers” specifically catering to extracurricular computer classes and study groups.846 This self-study course in BASIC programming was a valuable resource for educators and students, as they often exclusively had access to GDR microcomputers of the type KC 85, which could only be programmed in BASIC.
 
              Numerous other so-called “Pupils’ Societies” for computer technology and informatics, either with a mathematical or a technical orientation, were set up at universities and scientific institutions in the GDR, albeit often limited to larger cities where such research centers and universities were located. Examples of more technically oriented pupils’ societies were the technical pupils’ society in Berlin847 or the pupils’ society for electronic technology at the Technical College in Leipzig, where 20 selected 9th grade students from Leipzig were taught about microcomputers and involved in research projects since October 1986.848
 
              A particularly prestigious institution offering extracurricular computer classes which served to promote particularly talented students was the “Schülerrechenzentrum Robotron” (eng.: Pupils’ Computer Center) at the pioneer palace in Dresden,849 established as the “Technisches Kabinett Mikroelektronik” (eng.: Technical Lab for Microelectronics) in 1982.850 The initiative to create the Pupils’ Computer Center stemmed from a decision by the SED district leadership in Dresden on 4 February 1983 to find and promote talent for the GDR computer combine Robotron from an early age.851 The Robotron computing center for pupils offered courses in electronics, computer technology, and robotics, that often spanned over multiple years and included practical training and internships at Robotron as well as local research facilities.852 The highest-performing pupils at the center received a support contract with Robotron to sponsor their higher education in computer technology, before they would return as highly skilled experts to work for Robotron.853 This type of extracurricular computer education thus explicitly pursued the goal of preparing talented and high achieving students for a professional career in informatics or computer engineering. To be admitted to a study group at the Pupils’ Computer Center pupils had to demonstrate a special aptitude for microelectronics and informatics in an entrance test.854 A total of 250 pupils of grades 7 to 10 were members of one of the center’s 20 study groups. In the 14 informatics study groups, they learned programming in BASIC and later PASCAL to solve various tasks on the computer. Pupils in one of the 6 microelectronics study groups learned about digital circuits and programming for computer-aided control of machines and assembly robots. The groups met at the center for two compulsory lessons per week and additional individual practice lessons. Computer specialists from the Robotron combine and scientists from the Technical University and the University of Education in Dresden, as well as from the APW research center, served as instructors at the Pupils’ Computer Center.855
 
              The promotion of special talents in the field of informatics and computing through extracurricular activities was clearly a strong political and economic motive for the SED to invest in providing children, teenagers, and young adults with access to computer technology in their spare time. To further fuel their zeal to learn, competitions were held for computer hardware tinkerers and software programmers. They were designed to encourage a spirit of innovation and strive for academic excellence among the younger generation, helping to create a pool of eager learners, innovators, and high performers from which the GDR’s economy could recruit the skilled computer experts it needed to realize the SED’s vision of a computerized future. In 1987, the GDR’s first open Programming Olympiad was held by the Technical University of Dresden.856 Participants were tasked with developing a BASIC program for data management on a KC 85/1 microcomputer as fast as possible, and then adapt their program in the final rounds to solve new challenges that were posed to the contestants. The first prize was a brand-new KC 87 microcomputer.857 Countless other inventor competitions were held locally, for example at the FDJ “Pioneer Palace” (ger.: Pionierpalast) in Dresden, where young computer enthusiasts developed computer games, models, and teaching aids.858
 
             
            
              Informal youth computer clubs
 
              The establishment of private associations and independent social organizations was theoretically possible in the GDR, but they required state recognition in order to legally carry out their activities.859 However, this was rarely put into practice because the idea of private associations conflicted with the ideology of state socialism. For this reason, computer clubs and societies were usually established under the auspices of officially recognized mass organizations such as the “Kulturbund,” the GDR’s Society for Sports and Technology (ger.: Gesellschaft für Sport und Technik, GST), and the FDJ. Through the SED’s mass organization, extracurricular computer education in clubs or societies was thus directly integrated into the SED’s system of power and state control over clubs, thereby securing a degree of supervision and regulation by the authoritarian regime over their members and activities. In contrast to the more school-like organized computer clubs associated with schools, universities and research institutions, the computer clubs established under the auspices of the GDR’s mass organizations were open to anyone interested in computer technology, regardless of their academic achievements.
 
              The GST, which was at its core a paramilitary sports organization, established numerous local sections for “Computer Sports” over the course of the 1980s.860 The GST set up its own local computer labs or entered agreements with local institutions of higher education and vocational training to be allowed to use their computer labs at agreed-upon times. The GST also organized local and central programming competitions for the members of its computer sports sections and published the magazine Funkamateur which started to regularly feature articles on computer technology and programming.861
 
              The FDJ targeted teenagers and young adults with its computer clubs, which were often set up at the FDJ’s youth and leisure centers. One of the most popular FDJ computer clubs of the GDR was founded in January 1986 in East Berlin, namely the computer club at the “House of Young Talents” (ger.: Haus der jungen Talente, HdjT).862
 
              The club was led by Stefan Seeboldt, who was in his early 30s and had studied mechanical engineering. While the clubs’ younger visitors were mostly interested in games, Seeboldt was enthusiastic about graphics programs. He gave lectures at the computer club on graphics software and programming languages.863 The computer club met every Wednesday evening and was visited mostly by teenagers and young adults between the ages of 16 and early 20s. Although it was open for girls and women in theory, it was purely a boys’ and men’s club in practice.864
 
              In comparison with the classroom-like instruction in the school-associated computer clubs and extracurricular classes, where small groups of students were instructed and closely guided by the club group leader, “open” computer clubs like the one at the pioneer palace resembled more an informal meetup of young people who shared a common interest in computers and software. In contrast to the fixed groups of school-associated computer clubs, the meetings at the pioneer palace were less exclusive, open to everyone and also allowed for irregular visits as it did not require a membership status.865 Thus, it served as an ideal contact point for computer enthusiasts who were tinkering with hardware or programming their own software at home by themselves and occasionally wanted to share and exchange the results of their efforts with likeminded people, or needed technical support. Other regular visitors were in vocational education and training to become data processing specialists and wanted to explore computing outside the realm of workplace-related use. Apart from occasional lectures and presentations,866 there was little structure to guide, control or constrain the activities of visitors who met up at the computer club. Initially, the club leader had offered programming courses in BASIC.867 However, these were met by decreasing demand and were soon discontinued.
 
              Upon Seeboldt’s request and with the agreement of the HdjT’s director, the computer club was equipped exclusively with Western home computers, produced by the American computer manufacturers Commodore and Atari.868 Some visitors also brought their own home computers to the meetings at the HdjT.869 Unlike most computer labs at schools and combines which were equipped predominantly with domestic hardware, it offered new experiences by escaping the technical limitations of microcomputers produced in the GDR that could only run software specifically programmed for these devices. Western computers allowed young computer enthusiasts to, at least medially, transcend the borders of the GDR and try out games and software which had been developed in capitalist countries. However, there were simply not enough computers available at the pioneer palace in East Berlin to cater for the many visitors that showed up for the club’s meetings. The focus was rather on the social aspect of meeting with like-minded young people and the formation of a collective identity, as well as being a part of a network for swapping computer games and programs.870 In essence, as Erdogan (2021) describes in her book on hacker cultures in both Germanies, computer clubs and associations thus served as platforms for community building among young computer users with shared interests and experiences.871
 
              The computer club at the HdjT seems to have met a real need and desire among the youth of the GDR, which was certainly not limited to East Berlin. In the second half of the 1980s, other clubs which focused exclusively on Western microcomputers were set up in larger cities, such as the C-16 Club in Dresden, the Atari Clubs in Berlin and Dresden, the Commodore Club Jena and the Atari Interest Group Rostock.872 The clubs were often established in the form of “Kulturbundeinrichtungen,” that is, as institutions under the umbrella of the “Kulturbund” which provided for the necessary legal and material basis for the official recognition and equipment of the clubs with computer technology.873 The members of these clubs were usually private computer users who had managed to acquire an Atari or Commodore home computer.
 
              As individual home computer users evaded ideological control by politically conformist pedagogues and leaders of computer clubs and study groups in schools and companies, they aroused the suspicion of the state security service. The Stasi was keen to find out, what kind of unsupervised activities private computer users were engaging in – especially if they preferred the use of Western hardware and software over domestic technology – and whether they posed a potential threat to the SED’s political hegemony.874 The Stasi thus closely monitored the computing scene in the GDR and collected files with names, contact information and notes on the activities of some home computer owners and members of clubs dedicated to Western computer technology.875
 
             
           
          
            6.2 Computer Technology Education in Popular Media
 
            A number of popular science and technology magazines in the GDR regularly featured news articles and reports on the development and use of robots and computer technology in the GDR and other socialist countries, highlighting their potential to revolutionize economic production and bring prosperity for all.876 In some cases, these articles were accompanied by reports on rising unemployment and deteriorating working conditions in Western capitalist countries, most prominently in the FRG.877 The message was clear and simple: The computer was portrayed as an essentially neutral technology, the societal effects of which depended solely on the sociopolitical and economic system in which they were deployed. Automation and computerization were heralded as the decisive means to raise living standards and bring prosperity for all under socialism. But in the hands of monopoly capital, computer technology would only serve the purpose of profit maximization and run against the interests of the working population and society at large. An article in a popular youth magazine pointed out, that what is to be distrusted is not the technology itself, but the masters who hold control over the technology.878 In the GDR, the article claimed, the SED party and the people were bound by a deep level of trust. In consequence, there would be no need to fear that a conflict between the SED party leadership and the working people would ever occur. The article went on to say that, in contrast to capitalist systems, in the socialist society of the GDR there was simply no sense of selfishness and egotism that could turn the achievements of scientific and technological development against the working people.879
 
            In this sense, youth magazines with a technical focus such as Jugend + Technik or technikus served to popularize the SED’s sociotechnical imaginary of computer technology among the young, reiterating the ideological narrative of economic and social progress that would be achieved with the help of new computer technology, and in contrast to the detrimental effects of computer use under capitalism.
 
            The magazine technikus was a technical-scientific magazine for FDJ-“pioneers” aged 13 to 16.880 Its aim was to foster the youth’s interest in science and technology and contribute to the polytechnic instruction of pupils. The magazine frequently published articles on the topic of robots, computer technology and, programming throughout the 1980s. The articles covered new developments or innovative applications of computer technology in the GDR and other socialist countries and introduced readers to programming and the basics of microelectronics and computer technology. To assist the numerous computer clubs that had formed in the GDR over the course of the 1980s, the magazine also included suggestions and detailed instructions for projects in the field of microelectronics and computing, for example, to build an electronic dexterity game with an optical display.881 It also regularly reported on the activities of computer clubs and study groups from all over the GDR. Readers were encouraged not to indulge in their hobby all on their own, but to join such a collective of young people who share the same interest.882 On the one hand, this call corresponded to the socialist ethic of working in collectives rather than alone, emphasizing the value of working together in a team to achieve a common goal. On the other hand, the GDR’s authoritarian leadership also had an interest in bringing individual tinkerers and computer enthusiasts under the supervision of official clubs and study groups, to have at least some degree of oversight and control over their activities. In addition, the pedagogical and ideological guidance provided by the club and group leaders and instructors was hoped to align the interests and activities of the young computer enthusiasts with broader societal and political goals and needs.883 It was hoped that if these often very skilled computer users joined an official club, they could, for example, be encouraged to contribute to the solution of certain scientific and technical problems or to program software that could be used in schools or industry – and perhaps they could even be inspired to pursue a career in the field of new information technology and thereby actively contribute to the computerization of the socialist economy.
 
            Frösi884 was another children’s magazine, but in contrast to technikus and Jugend + Technik, it was aimed at the Ernst Thälmann-pioneers, that is, younger children in grades 4 to 7.885 It was also not exclusively focused on science and technology but covered a broad variety of topics and included inspiration for handicrafts and playing. The target group for Frösi were therefore children at an age when they had not yet encountered computers at school. Nevertheless, in 1986, the Frösi issue number 4 included a supplement, a so-called “Mini-Frösi,” which was dedicated to introducing the young readers to computer technology in a playful manner. The small booklet was entitled “Tümico – Tütes Minicomputer,” featuring Frösi’s iconic character “Tüte,” a black-haired boy, and his friend “Tümico,” a microcomputer.886 It contained puzzles loosely based on the concept of binary code. It was followed by two other “Mini-Frösi” supplements, which both featured a collaboration with the computer engineers Marina and Albert Jugel from the Robotron combine.887 These supplements introduced the young readers in a child-friendly way to basic concepts of informatics and computing, such as binary code, programming commands and the inner components and workings of a microcomputer. Interspersed were short puzzles, in which the young readers would apply a simple concept such as the flow of electricity through a circuit with electric switches that were either on or off. Remarkably, one of the “Mini-Frösi” supplements used puzzles that were intended to introduce children to algorithmic thinking and computer graphics.888 Each puzzle presented the reader with a table of numbers that encoded a particular location on a grid, a particular shape, and a particular color. If the correct shapes were drawn with pencils in the correct place and color, the solver was rewarded with a small picture of a light bulb, a pencil, or a space rocket (see Figure 9).
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              Source: Mini-Frösi no. 29, supplement to Frösi issue no. 1 (1987), 41 and backpage.

                Figure 9: Number encoding puzzle in “Mini-Frösi” number 29.

             
            In addition to the playful introduction of the young readers to computer technology and informatics, the three “Mini-Frösi” supplements also used imagery to convey a specific vision of the computer to the children, which corresponded to the SED’s sociotechnical imaginary. Two prominent and reoccurring motifs are depictions of the “computer as a friend” and portrayals of “Tüte inside in the computer.”
 
            The motif of the “computer as a friend” (see Figure 10) can be seen as an attempt to evoke a positive attitude towards computing technology in the children, depicting the computer “Tümico” as a friends and obedient companion of the boy “Tüte.” In this sense, children were presented with a vision of computers as a benign technology to accompany and assist people in their everyday tasks, dutifully relieving them of strenuous and repetitive work.
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              Sources: Mini-Frösi no. 27, supplement to Frösi issue no. 4 (1986), back page; Mini-Frösi no. 29, supplement to Frösi issue no. 1 (1987), 14; Mini-Frösi no. 29, supplement to Frösi issue no. 1 (1987), 48.

                Figure 10: Motif of the “computer as a friend” in the illustrations of the “Mini-Frösi” booklets on computer technology.

             
            The motif of “Tüte in the computer” portrays the Frösi character “Tüte” inside or reaching through the computer screen or automat (see Figure 11). It can be interpreted as a vision of the computer as a mere machine or tool that required human input to create a meaningful output. In this sense, the pictures can be understood as an illustration of the fact that all that a computer could ever accomplish required a human that had “taught” the computer what to do. The illustrations were thus aimed at debunking the children’s probable idea of the computer as a “magical” device with its own intentions and agency.889 Instead, it showed that there was a human mind and body – in the figurative sense – inside or behind every computer, which had built and programmed the computer to carry out the task it was instructed to do. The illustrations were accompanied by text explaining that “the computer is not a hand tool, but a thinking tool. […] But don’t forget: Everything it can think, it has previously learned from us. We programmed it. That means: We told it what to do and how to do it.”890 The motif of “Tüte inside the computer” can thus be understood as an illustration of a basic premise behind the SED’s sociotechnical imaginary, which posited that computer technology as such was “neutral” in the sense that it would not itself bring about social change, be it positive or negative. Instead, the computer was to be considered merely as a tool under the complete control of the people who developed and used it, and the effects of its use were guided by human goals and visions – and thus dependent on the political and ideological system of the society as a whole.
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              Sources: Mini-Frösi no. 29, supplement to Frösi issue no. 1 (1987), 8; Mini-Frösi no. 28, supplement to Frösi issue no. 10 (1986), 14; Cover of Mini-Frösi no. 29, supplement to Frösi issue no. 1 (1987); Mini-Frösi no. 29, supplement to Frösi issue no. 1 (1987), 36.

                Figure 11: Motif of “Tüte inside the computer” in the illustrations of the “Mini-Frösi” booklets on computer technology.

             
           
          
            6.3 Computer Games in the Context of Socialist Education
 
            For many children in the GDR, the first contact with computer technology was through articles in the news press or magazines, as well as television and radio reports. Without even having seen or touched a computer, they were informed by the state media about how this new technology was allegedly revolutionizing the economy and bringing about economic prosperity and progress for all under socialism. Media representation of computer technology played a vital role in enforcing the SED’s sociotechnical imaginaries among the young people, because computer technology was still largely absent from their real, everyday lives in the GDR – especially as schools were only equipped gradually and slowly with computers. The imaginary propagated by the state relied on a future vision of a society, where computer technology was available in abundance and accessible for all. This would allow the state to recruit workers that were keen on using computer technology in their future jobs and to acquire the necessary skills and knowledge to do so. But to lend more credibility to this imaginary, state propaganda could not merely rely on media reports about the possible innovative uses of computers. Rather, the people of the GDR needed to be able to experience the possibilities and benefits of computer technology outside of school and work, as citizens and consumers.
 
            One possibility to inspire enthusiasm and an interest in computers among the youth was through a playful approach. The production of electronic entertainment games, thus, became a part of the SED’s efforts to make more consumer goods available to the people of the GDR. In 1984, the “Poly-Play” was created, the GDR’s only arcade machine.891 Its design and development was inspired by Western computer hardware and popular games such as “Space Invaders” and “Pac Man,” but with a twist, to render them ideologically appropriate for the socialist consumer market of the GDR.892 “Poly-Play” machines were put up in youth centers and holiday camps, targeting in particular the young.893 Computer games became a focal point of attention for many teenagers, which made learning about and engaging with microcomputers especially attractive to them. Once they had gained access to a computer and mastered the basics about how to use it, they could participate in a prolific gaming culture and engage in the practices of developing, copying, and sharing computer games within their communities. Informal computer clubs served as a popular platform for trading and swapping software, including self-written programs, but also games imported from the West.894
 
            The SED’s attitude to Western computer software was characterized by wariness, if not hostility. Computer hardware was seen as a “neutral” technology whose effects depended on the social, economic, and political system in which it was used. As a result of this social determinist stance, computer hardware was placed under little suspicion of reflecting certain ideological positions and values. However, software was an entirely different matter.
 
            On the one hand, the GDR’s Ministry for State Security feared the import of viruses and spying software from the West, which could – disguised as a Trojan horse, masquerading as a computer game – land on a computer within an educational institution, a research facility or an industrial plant, which were used outside of working hours by students and youth groups.895 On the other hand, the possible influx of Western software raised political concerns regarding extracurricular computer activities of young people. In particular politicians and educators warned against the indoctrination of “capitalist” values, beliefs, and norms through the use of “capitalist” software and, most notably, computer games.896 It was argued that computer games – just like other children’s games and toys – fulfilled an educational function and were by no means “neutral” or “value-free” with regard to their content. The youth in capitalist countries, pedagogues in the GDR argued, was being ideologically manipulated by computer games to accept the behavioral patterns, values, and norms of capitalist society.897 Such concerns were intensified by the fact that various games which originated from Western countries were played, copied, and distributed among the youth in the GDR. The import of computer games from the capitalist West into the GDR was declared illegal, but disks were simply smuggled across the border, copied, and swapped among young computer enthusiasts.898
 
            This eventually triggered the Ministry for State Security (MfS), also known as the ‘Stasi’, to investigate whether the games that the young people in the GDR were playing needed to be considered a threat to the socialist cause, and what exactly the children and teenagers were doing when they met up in computer clubs. In July 1987, the Stasi put together a list of computer games available at the computer club in the HdjT in East Berlin,899 highlighting the ones they deemed problematic for political and ideological reasons, or because they were “of a particularly militaristic and inhumane nature,” such as “Raid Over Moscow,” “G.I. Joe: Cobra Strike,” “Blue Max,” “Bomb Jack,” and “Rambo.”900 These games were eventually deemed illegal and officially banned from the club, which, however, did not prevent at least some if their fans in the GDR to keep playing and sharing them in secret.901
 
            Nevertheless, some pedagogues recognized the educational potential of computer games which were in line with the socialist ideology and pleaded the case for integrating them into extracurricular education. They claimed that computer games could effectively contribute to the development of the learner’s imagination and computer literacy, as well as to the reduction of individual fears and reservations about the computer.902 While it was acknowledged that the games that had dominated the scene of computer gaming so far had focused predominantly on reaction speed and the ability to coordinate motor functions, the pedagogues pointed out need to develop a different kind of educational games. Specifically, they identified a need to develop games for individual or organized leisure-time activities which focused, for example, on solving construction tasks, or involved logical thinking, brain teasing or perhaps “scientific adventures,” leaving scope for individual decision-making by the player who would be able to choose between various alternatives, as well as simultaneous competitions with adjustable difficulty levels.903
 
            At the University of Teacher Education “N. K. Krupskaja” in Halle, a research collective was formed in the second half of the 1980s to investigate the role of computer use in extracurricular education. Under the lead of Gerd Hutterer, Professor of Pedagogy in Halle, the research collective published three brochures between 1987 and 1989 on the practical approaches and educational aims of computer use in computer study groups and youth clubs, programming courses, and computer camps. Amongst others, Hutterer’s research group focused in detail on the issue of computer games in extracurricular education. In the first brochure published in 1987, pedagogue Frank Hille argued that games generally played an important role in moral and social education. Hille considered play activities as a necessary form of children’s engagement with their environment to adopt socially appropriate and desirable behavior, such as cooperativeness, a sense of responsibility, and creativity. Hille was convinced that, although computer game situations are fictitious, the psychological changes which they triggered in the player are real and personality-forming.904 However, not every computer game was deemed suitable to form the desired personality traits that a socialist education strove for. Many of the available computer games were merely variations of “shooting a dangerous object” with low appeal to the mental abilities of players. Such games were concealing what Hille called the “essence of new information technology” instead of making it comprehensible to players and learners. Moreover, many of games were contradicting socialist values. Hence, he saw an urgent need to develop “better” games and make them available to the masses.905 Hille declared that popular “adventure-games” to which Western hardware and software producers owed a large part of their sales, had so far been of “staggering stupidity.” Instead, he suggested that new adventure games should be developed that require solidaristic actions to achieve goals, and in which the player would only be rewarded for taking ethical and moral decisions. In addition, educational games could be designed which would require the player to apply factual, normative, and value knowledge acquired during school lessons. Such computer games were to be developed jointly by experienced educators and computer experts.906 Only by combining technical and pedagogical expertise, Hille claimed, would it be possible to create software that was technically, scientifically, and pedagogically sound and, thus, adequate for the general and moral education of “socialist personalities.”
 
           
          
            6.4 Pedagogical Control and Guidance in the Development of Software in Schools
 
            The tasks of the instructors of the courses and study groups included not only teaching about the use of computers and programming, but also “pedagogically advising” the participants on the appropriate use and development of software. Self-developed games and programs in extracurricular courses, clubs, and study groups were supposed to reflect the values of socialism: partisanship, adherence to scientific standards, and relevance to users’ everyday lives in the socialist society.907
 
            To some educators, it seemed particularly important to correct “wrong” ideas of computers as game machines. A teacher from Templin argued in 1987, that the introduction of students to microtechnology had to focus on the use of this technology for solving scientific-technical problems, instead of unnecessary things such as computer games.908 Following this line of argument, the development of software in extracurricular clubs and study groups had to be guided by “serious” aims and goals rather than the joy of playing. Another teacher and leader of a school-based extracurricular computer club noted in 1987, that an uncontrolled and unguided use of computers was causing him problems. Pupils who had primarily encountered the computer as a playing machine before joining the club barely showed any interest in the “more serious side of the program,” he lamented.909 However, he still maintained that computer games served a purpose in getting students excited about this new technology and had a legitimate place in computer clubs. Under the guidance of instructors, extracurricular activities involving computer games would not focus on who could achieve the highest score, but on how the game could be altered and improved. For this purpose, it was considered necessary that students were able to understand the code of a program, and how it was related to the computer’s output visible on the screen. Great importance was attached to these kinds of insights, as they supported an imaginary that envisioned computers not as magical machines with their own artificial intelligence on a par with humans – but as mere tools, subjected to the needs, ideas, and purposes of humans and ultimately under their complete control.
 
            The main educational concern behind such an understanding was that humans should not feel inferior to computers. Pupils needed to understand that computer programs had been created by humans, and thus, that the computer’s responses to the user’s input were under the complete control of the programmer as the “teacher” of the computer, and not a creative product by the computer itself.910 In consequence, the people living under a socialist regime would not need to fear any negative social effects from the use of computers, as this new technology was allegedly completely subjected to human and political control, which would ensure that it was deployed for the benefit of all members of the society. Therefore, recognizing the computer as a fully controllable technology, subjected to the needs and purposes of a socialist society, featured as an important aspect in reinforcing the sociotechnical imaginary of a desirable computerized future in the GDR.
 
            To make sure that the games and other programs that students developed in extracurricular courses and clubs were ideologically sound and could be considered a pedagogically worthwhile endeavour, it was recommended that educators assessed the students’ program ideas as to their feasibility and usefulness before implementation. In 1987, Gerd Hutterer, the leader of the Halle research collective on computers in extracurricular education, suggested the introduction of a set of requirements for software developed by students. According to Hutterer, the programs needed to be not only intelligible to the programmer, but had to be well-structured, easily comprehensible, accompanied by explanations, and an informative program documentation. It had to be designed in such a way that it could be expanded, improved, or changed at will by other interested learner.911 His colleague Frank Hille made a similar argument: The real thrill of computer games, he claimed, lay in programming and in constantly adding to the code. The learners had to realize that the programming language was merely a tool and that a human being was the actual creator of any function a computer carried out.912 Hille concluded that pedagogically meaningful computer programs must demonstrate the possibilities of computer technology, its broad field of application, and the “programmability” of computers as a central principle of interaction with a computer. The purpose of using computer games in extracurricular education, therefore, was to encourage players to want to “get behind their secret.”913 The code of the games should therefore not be protected, Hille argued, but must be freely accessible to their users.914
 
            In essence, both calls by Hutterer and Hille for openly accessible and well-documented code were aimed at opening the “black box” of a program to learners, to give them the opportunity to comprehend the instructions the computer was following to perform certain functions and produce a specific output.915 Consequently, any claims to intellectual property rights or author’s rights over the self-developed programs had to be negated. Instead, games and other software needed to be openly accessible for analysis and adaptation by their users, to offer learners the opportunity to understand and make the program code their own. This rejection of copyright claims on software was further substantiated by a landmark decision of the Leipzig District Court in September 1979 that considered software to be neither a scientific product nor creative achievement.916
 
           
          
            6.5 Chapter Conclusion
 
            The various extracurricular opportunities to engage in computing was aimed at offering a diverse range of interesting and meaningful leisure activities for young people, not only to learn and master the use of computer technology, but also as a productive and creative pursuit. The main political aim behind offering and promoting extracurricular computer education was to broaden the impact of computer technology on the citizenry of the GDR by inspiring interest in computer technology among the youth and teach basic computer literacy to anyone who was willing to learn. Thus, extracurricular computer education was intended to both realize and reinforce the SED’s dominant sociotechnical imaginary of a widely computerized socialist society and economy in the future, in which everyone would need a basic understanding of new information technology to contribute as a skilled worker and citizen to the thriving economy and prosperity of the GDR. The more selective and merit-based computer study groups and clubs in association with schools and universities helped to promote particularly interested and talented students in response to the urgent need for computer hard- and software specialists in industry and research. Competitions and extracurricular classes focused on skill and talent development while serving to recruit highly skilled computer experts to drive the technological progress of the GDR forward.
 
            Creative computer use, where learners improved and modified existing software or developed their own programs, was put at the heart of many computer clubs and study groups. Over the span of a few years, an overwhelming abundance of computer programs was developed in extracurricular settings both by educators and learners. To harness the economic potential of this software, efforts were made to document and register promising and well-documented programs in centralized software libraries, as was already customary in companies. The pioneer palace Ernst Thälmann in East Berlin maintained such a database to make self-developed accessible to other students, educators, as well as companies. Such efforts highlight another important aspect regarding the use of computers in extracurricular education in the GDR, namely that the learner developed software was meant to have a social utility beyond the individual purposes and interests of its creators. Educational policymakers and educators promoted a close relationship of computer clubs and study groups with local companies and schools. Extracurricular computer projects were preferably meant to respond to the needs and requirements of the latter, by developing software for the use in economic production or school instruction. In this perspective, extracurricular computer clubs served not only as an opportunity for participants to develop their programming skills, but also to raise their awareness of the use of computers in solving collective tasks in socialist society and economy. Educators and club leaders were urged to closely relate the fields of application and goals of extracurricular computer activities to anticipated economic and social benefits in line with the SED’s political priorities. In this way, they were meant to reinforce the dominant sociotechnical imaginary that envisioned computers – even when used as a leisure activity – primarily as a working tool to serve the socialist community rather than for the satisfaction of individual needs and creative self-expression. Similarly, popular children’s and youth magazines under the control of the authoritarian leadership served not only to impart basic technical education and to stimulate the readers’ interest in science and technology, but also to propagate and reinforce the SED’s sociotechnical imaginary of computer technology among the younger generation.
 
            Nevertheless, independent computer users as well as members of more informal and less pre-structured computer clubs found ways to develop their own ideas of computer technology, its social and political meanings – which were not always aligned with the state’s sociotechnical imaginaries, or even outright subversive. By creating their own hard- and software in extracurricular settings, computer enthusiasts became “productive users” as opposed to the notion of merely passive consumers of technology that learned how to use pre-built hard- and software. Computer clubs, meet-ups, and hobby communities served as platforms for the circulation and shaping of beliefs, practices, and sense-making through social interaction with others who shared an interest in computers. Mediated by popular technology magazines and books on computing and programming, these communities helped to form collective identities as computer enthusiasts with the potential to create their own, alternative sociotechnical imaginaries, despite constant attempts of ideological influencing by the SED.
 
            The question of how these alternative visions of computing related to the dominant and more powerful sociotechnical imaginary of the political leadership refers to the notion of contested and competing sociotechnical imaginaries at a local level. In the field of Science and Technology studies, this idea has recently lead to a novel approach, which “[…] resists treating imaginaries only as semiotic codes or cultural systems and instead embeds them in social fields that connect collective representations with the strategies of collective and individual actors.”917 Politicians and education policymakers in the GDR were trying to make sense of and act in the present through their sociotechnical imaginary, or in other words: They were devising a new computer curriculum by borrowing from an imagined emergent, volatile, and uncertain future. In contrast, individual computer users and learners were guided in their everyday activities by more short-term, subjectively meaningful goals and purposes.
 
            However, as sociotechnical imaginaries are embedded in social practices centered around computers and in the technology itself, it must be assumed that they were affected both by the SED leadership’s dominant sociotechnical imaginary, as well as less powerful imaginaries shared by the members of computer clubs and the more loosely connected community of individual home computer users. The notion of contested imaginaries invites us to look at how “differences in imaginaries (or other cultural meanings) are connected to differences in social positions” and to pay attention to “power in the sense of the capacity to change events.”918 Small social groups such as computer clubs and societies with very restricted political agency and influence can develop and enact alternative sociotechnical imaginaries, but have little power to take it up with the official imaginaries propagated by the SED outside of their small communities. Nevertheless, such extracurricular clubs and hobby groups opened spaces where alternative imaginaries could potentially challenge the dominant imaginary of the political leadership, especially if these social spaces functioned more or less autonomously and enjoyed a certain degree of freedom outside of strict political control and regulation.
 
            The example of computer games and the historical debates around their rightful place within extracurricular education in the GDR are well suited to elaborate on the issue of contested imaginaries. Embedded within different sociotechnical imaginaries, computer games were either considered as a potential threat or an educational opportunity, which could either run against or support the SED’s political goals and aims. According to the social-determinist stance of state authorities towards computer technology, the embedded values and norms, as well as the effects of computer games on society at large essentially depend on the political, social, and economic system in which they were produced, distributed, and played. Consequently, the political leadership and educators in the GDR were determined to prevent Western computer games and other software from imparting capitalist or militaristic values and ideas to young people in the GDR. Individual home computer users and their informal networks were suspected of engaging in and propagating uses of computer technology that were misaligned with the dominant imaginary of the political leadership, according to which technology needed to benefit the socialist society as envisioned by its economic strategy. Computer games produced in Western capitalist countries, however, were accused of serving a hedonistic consumer culture and profit-maximizing computer companies. Moreover, the sociotechnical imaginary shared by GDR pedagogues attributed software and especially computer games the power to exert considerable influence on the moral values and attitudes of its users and players.
 
            The SED’s efforts to promote extracurricular activities for the young to learn about and use computer technology in their free time essentially pursued the purpose to align young people’s interest in computers and games with political and economic aims. By inspiring a willingness in them to learn how to develop their own computer games, young people would be motivated to acquire valuable skills that could eventually be harnessed by the socialist state to cover the demand for computer experts and software developers. For many young computer enthusiasts, however, playing computer games was an end in itself. In youth computer clubs and through informal networks, they developed and enacted a collectively shared sociotechnical imaginary that envisioned computers first and foremost as a source of pleasure and self-realization.
 
            The individual beliefs, intentions, and practices which computer users developed in the process of learning about computer technology on their own terms were sometimes at odds with state authorities’ attempts to provide a particular motivation for learning about and using computers – that is, to computerize economic production. In the eyes of the SED leadership, computer technology was a vital success factor for the GDR to compete in a world economy. But in addition, the GDR’s microelectronics industry was given a political mandate to develop and produce a certain share of consumer products for the domestic market. This was to give the people of the GDR access to coveted products and experiences over which Westerners in capitalist countries seemed to have access in abundance. State-mandated production of computer games and arcade machines for recreational use served to prove to both its own people and the outside world that the socialist economy of the GDR was capable of providing the same amenities and satisfying the desires of its citizens. At the same time, by highlighting the essential role of key technologies such as microelectronics in enabling the domestic industry to do so, it also served to reinvigorate public credence to the sociotechnical imaginaries propagated by media and state authorities.
 
           
        
 
      
       
         
          7 Conclusion and Outlook
 
        
 
         
          In 1986, three philosophers of technology and science at the Technical University in Dresden published an article on the impact of the development of new computer technology on humans, society, and socialist ideology. In the article, they wrote:
 
           
            Hardly any other scientific-technological development has been accompanied by such a wealth of ideological opinions, hypotheses, and visions of the future as the emergence of modern computer technology and robotics – and as is well known, even before they came into being. In this respect, computer technology can generate dreams and nightmares of a new world. There is no doubt that it is becoming an influential force that will significantly alter the human condition.919
 
          
 
          The development of microelectronics and computer technology in the GDR was indeed accompanied by a “dream of a new world,” of an ideologically loaded vision of a computerized future under socialism. The dominant imaginary of a sociotechnical future promoted by the SED sought to link technological advances with socialist ideology and put it at the service of the party’s claim to power. The imaginary of a desirable computerized future itself was embedded in and shaped by the social, economic, political, and ideological context of the time. In turn, it also sought to shape the way in which computer technology was perceived, adopted, and deployed in the GDR, by creating a normative shared understanding of what the new technology was, how it was to be used, and what purposes it was to serve. In this sense, scientific and technological innovations reflect social interests and power relations, and the effects of technological change are shaped by the dynamic relations within the sociotechnical system in which they occur.
 
          To investigate the entangled relationship between sociotechnical imagination and education policymaking in the GDR between 1960 and 1990, this study followed a two-fold approach. The first research question pertained to the specific vision of a desirable computerized future endorsed and advocated by the socialist political leadership of the GDR, in the form of a dominant sociotechnical imaginary. This entailed an examination of the anticipated and societal and economic effects and promises linked to the development and use of computer technology within the GDR. The second research question centered around the educational policy response of the SED to the emergence of modern computer technology, and how it related to the party leadership’s vision of a desirable sociotechnical future.
 
          By looking at developments in different sectors of education in the GDR, the study has highlighted that the introduction of computers at different levels of the education system cannot be fully understood in isolation. It must be considered in its entanglement with the visions, concerns and concrete policies related to computer education as it was introduced elsewhere in the system. In this sense, for example, computer education in schools was modelled on the disciplinary development of computer science in higher education, rooted in both technical and mathematical disciplines, and therefore included in both mathematics and polytechnic education. At the same time, it was intended to lay the foundation for further computer education as part of vocational training, preparing pupils for their future work in a computerized socialist economy. Extracurricular computer clubs and activities complemented school-based instruction by providing ample opportunities to nurture talent and interest in computing outside the scope of the uniform comprehensive polytechnic school.
 
          
            7.1 Introducing Computer Education to Navigate Technological Change
 
            Over the course of the three decades under study, the gradual introduction of computer technology into higher education, vocational education, general and extracurricular education in the GDR was guided by a dominant sociotechnical imaginary brought forward and disseminated by the country’s socialist political leadership. In line with socialist ideology, this positive “dream of a new world” encompassed the promise of both economic and social progress for the socialist society of the GDR, which would be brought about by the development and use of new computer technology, under the political guidance of the SED’s authoritarian leadership. The imaginary provided a frame of reference for education policymakers in terms of ideological alignment with the SED’s political strategy, and for anticipating the skills and knowledge that would be required of people in the GDR to thrive in a desired computerized future economy and society.
 
            The origins of the SED’s imaginary of socialist computerization can be traced back to an earlier imaginary of cybernetics in the 1960s, which envisioned the possibility of more effective control and regulation of the socialist economy and society through the management of information processes, thereby making the planned economy more efficient. Initially, however, the SED’s stance on cybernetics, and by extension computing, as a theory and as technology that had been decisively shaped in the capitalist USA, was ambivalent. In analogy to the rejection of cybernetic visions of technocratic governance of society, the computer could be perceived as a potential threat to the political authority of the SED in organizing the society and economy, subjugating humans to its power.
 
            To be deemed ideologically and politically acceptable by the socialist political leadership, cybernetics and new information technology thus needed to function as tools in the hands and under the control of the regime, and thus furthering its power rather than threatening it. In this sense, modern computers needed to be envisioned as a “neutral” technology with no meaningful agency on its own, the societal effects of which depended solely on how it would be used by those who hold power over it. It was the specific social and political conditions under which a technology was deployed, which were considered key in setting a certain trajectory for its development and use, and thus promoting social change in a positive or negative sense. In the process of establishing cybernetics and computing as ideologically and politically legitimate technologies, the GDR philosopher Georg Klaus and his students played a key role. They convincingly argued that cybernetics and computing were indeed compatible with Marxist-Leninist philosophy and could even be used to advance the socialist cause.
 
            Accordingly, the dominant imaginary of computer technology was based on the SED leadership’s conviction that, above all, it was the relations of production that the economic and social effects of computer technology depended on, namely whether its development and use benefitted all people, or followed the desires and needs of few. Scientific-technological progress in the field of computer technology was thus, since its beginnings, closely tied to the task of furthering the socialist cause. The SED’s imaginary posited that any scientific-technological progress under socialism would necessarily include progress of the intellectual culture and was to be deemed desirable, as it would be deployed for the common good. Under the socialist leadership of the SED, computer technology was not to replace human decision making, but rather to support and facilitate it by modelling complex systems and simulating the likely outcomes of policy interventions. It was therefore envisioned as a powerful tool to further consolidate the power of the authoritarian regime by providing it with vast amounts of data that can be processed by computers to gain even greater control and oversight of the socialist society and economy.
 
            For computer technology to be perceived as fully controllable, and to function under the absolute authority of the government, it was deemed crucial to control its use in the GDR, namely through a powerful imaginary that would convince future developers and users in the GDR of the SED’s envisioned role, purposes, and applications of this technology. In this sense, education was identified as a crucial means of “taming” the computer. The GDR’s educational system was to shape people’s understanding of the computer in accordance with the SED’s imaginary, and thereby set clear priorities for the further development and use of modern computer technology in the socialist GDR. In the process of introducing computers into education, and in developing new curricula for computer education, the SED’s dominant sociotechnical imaginary helped policymakers to establish, what the computer was to be used for, by whom, and how – by relating its development and use by the people of the GDR to the country’s economic and social welfare, and to the struggle of socialist systems against capitalist systems.
 
            During the 1960s and early 1970s, the first digital computers in the GDR were developed and used for scientific computation, as well as in business and state administration. In this phase, a cybernetic aspect was particularly prominent in the SED’s sociotechnical imaginary, which foregrounded applications of computer technology for managing the planned economy, by envisioning the computerized control of machines to automate industrial production and administration. The imaginary posited that computers would make state planning more efficient, industrial production more cost-effective, and work in manufacturing more humane. It was also proclaimed as being crucial for the well-being of the GDR’s society and the strengthening of the socialist system and ideology in the struggle against capitalism.
 
            During this early phase, a new field of scientific research and academic education concerned with computer technology formed in institutions of higher education, in connection with the establishment of computing centers associated with university departments of mathematics or engineering. In mathematics, research and teaching focused on complex mathematical calculations and the modelling of social and economic systems that could then be managed, controlled, and regulated by powerful information processing machines. In engineering, the focus was on technical machines as cybernetic systems, the development of computer systems and computerized machines. Especially the latter gained in importance following the SED leadership’s decision on an extensive microelectronics program in 1977 to build up a domestic microelectronics industry to computerize economic production in the GDR and secure the competitiveness of its export products, in particular through the development of computerized machine tools. In addition to the higher education and training of development-oriented computer specialists in technical disciplines and mathematics, computer education was also introduced into the study curricula of economists, to prepare them for computer-aided planning and management, as well as the implementation of computerization projects in combines and state bureaucracy. With further advances in computer technology which allowed for smaller and more powerful computers, the SED’s imaginary was extended by including the envisioned future use of computers in virtually all fields of science and the economy. Consequently, an application-oriented computer education and training was also introduced into study courses in other disciplines, especially in agricultural and natural sciences over the course of the 1980s. While all students needed to learn a basic level of computer-user education, only a smaller fraction received a more in-depth training to enable them to develop hardware and software systems for applications in their specific field of expertise.
 
            The process of institutionalization and the search for a name for the newly emerging discipline reflected the struggles to reach a common understanding of the scope of the problems and phenomena it was concerned with, defining its boundaries, and establishing its own scientific paradigms and methods. This process of the genesis of a new discipline also influenced the design and choice of curricular content of computing education and training in higher education, which differed between technical, mathematical, or economic faculties. In the GDR, the new discipline was commonly referred to as “information processing.” emphasizing the focus on information processes in a wide variety of applications, rather than on the device of the computer itself, as suggested by the designation of “computer science.” In the second half of the 1980s, the name of institutions and courses concerned with information processing gradually changed to “informatics,” reflecting the consolidation of the process of institutionalization in which informatics was increasingly released from its close affiliation with mathematics and engineering departments and established as an academic science and discipline in its own right.
 
            The operation of the GDR’s first large mainframe computers in the 1960s required a considerable number of skilled workers. Their development and deployment in the GDR’s industry, state administration, and computing centers, thus triggering a need to train skilled personnel for the operation, maintenance, and repair of these machines. Computer technology no longer remained the exclusive domain of highly educated experts, but gradually became part of new skilled worker professions in the GDR’s vocational training system. With the development of smaller and more powerful computers in the 1970s, which allowed for a broader range of applications, the computer increasingly came to be imagined as a virtually universal tool that would fundamentally change a wide range of jobs, particularly in industry. A milestone on this path was the development of the microprocessor. Its main applications were in electronic data processing, industrial automation technology, and information and communication technology. The microprocessor served as the prototype and symbol of far-fetching changes in technology, the relationship between man and technology, and in the conditions of human labor. It became a focal point in the SED’s sociotechnical imaginary of the potential and desired effects of modern computer technology on society and the economy.
 
            The microprocessor laid the foundation of the development of the GDR’s first microcomputers towards the mid-1980s, which were used for computation for research, planning and administration, as well as modelling and simulation in industrial production. It also enabled the development of more sophisticated computerized machines, industrial robots, and automated systems and production lines. This development gave new momentum to that aspect of the SED’s imaginary that envisioned computer technology as the key to increasing economic competitiveness to gain the upper hand in the economic and political power struggle between the systems. The dominant sociotechnical imaginary posited that the development and use of modern computer technology would prove the GDR’s technological prowess, both domestically and in the world, thereby legitimizing the authoritarian rule of the party. In this sense, the SED’s sociotechnical imaginary not only helped to justify new investments in science and technology, and far-fetching curricular reforms in education. Through the imaginary, expected and realized advances in science and technology also served to reaffirm the popular belief in the SED regime’s “capacity to act as responsible stewards of the public good.”920
 
            Computer technology was expected to lead to economic growth through intensification and rationalization, as well as to help alleviate the GDR’s permanent problem of severe labor shortages. Computers were intended to replace certain work tasks or entire jobs done by humans, setting them free for new job tasks. The SED’s imaginary promised that the tasks to be automated would concern monotonous, repetitive, or physically demanding jobs. People whose jobs were automated, thus, were promised a new assignment in their company or elsewhere in the socialist economy, where they would be able to engage in more mentally stimulating, creative, and appealing work activities. This, in turn, presupposed a high degree of professional mobility. Workers thus needed to be provided with a solid and broad foundation of education and training, which would allow them to quickly get settled into a new work position. A solid basic education in computer technology and a willingness to undergo retraining and further education were therefore considered essential assets for workers in preparation for the expected widespread computerization of the GDR economy.
 
            From the mid-1980s, the vision of widespread computerization affecting all workers in the GDR gained traction within the SED’s imaginary of computer technology. With the development of microcomputers and the increased political salience of CAD/CAM technology, the envisioned future user base of computer technology broadened significantly. Computers were no longer imagined as the exclusive domain of experts, but as a key technology that would soon be used by a large part of the socialist workforce.
 
            Therefore, education policymakers in the GDR were tasked with revising all VET curricula. The training of skilled machine operators was to include the application of CAM technology, technical draughtsmen were to be trained in the use of CAD technology, and clerical trainees were to be prepared for the anticipated office automation and computerization of administration. As the curricular innovations were geared to anticipated technological changes in the workplace, newly trained workers were in some cases still being employed at traditional workplaces and machines that had not yet been reached by the planned widespread introduction of computer technology. For them, the computer education they had acquired signified a promise of a still unattained sociotechnical future. At the same time, it was a source of frustration not to be able to apply what they had learned, and to find that the high hopes and expectations raised by their training in computer technology were disappointed, at least for the time being.
 
            The technological innovation of microcomputers was accompanied with the belief of the GDR’s political leadership in the possibility and necessity for all workers to participate in the “scientific-technological revolution” of socialist computerization, as envisioned by the SED’s imaginary. It was therefore considered essential that everyone in the GDR gained a basic understanding of the new technology to play an active role in the computerization of the country as envisaged by the political leadership.
 
            Consequently, the second half of the 1980s saw the introduction of mandatory basic computer education in both VET and general education, in the form of the courses “Basics of Automation” and “Basic course in Informatics” for all pupils and apprentices. The aim of this basic computer education “for all” was to empower people to become masters of computer technology, rather than being controlled and passively subjugated by the process of computerization. It served to counteract fears and reservations among the young generation and future workforce of the GDR, in line with the dominant sociotechnical imaginary, which framed the process of socialist computerization as a democratic process with strong worker participation in shaping it. This aspect of the dominant sociotechnical imaginary was also promoted by children’s and youth magazines, which portrayed the computer as a friend and helper, and crucially, as a technical tool controlled by the people.
 
            However, not everyone was seen as in need of the same level of computer education. A basic computer education “for all” served to foster positive attitudes towards the new technology among the people and a common understanding of the purpose and importance assigned to computer technology as part of the SED’s political and economic strategy for the coming decades. But in the eyes of the SED leadership and economic policymakers, not everyone needed to become a computer expert. Thus, computer education was included in curricula in higher education, VET, and general education in a differentiated manner, both in terms of quality and quantity of instruction. This was done by distinguishing between computer education for the envisioned roles of technology developers on the one hand, and mere users of the new technology on the other. The mandatory basic computer courses for users focused on teaching “algorithmic thinking” and problem-solving skills, programming in BASIC and the use of ready-made software. A more in-depth computer instruction was provided for pupils in the EOS, and through additional elective courses for particularly talented, high-achieving pupils with a strong interest in computers. This advanced general computer education was aimed at preparing pupils for a higher education or professional role specializing in computing, enabling them to develop their own software and engaging in more sophisticated use of computers for problem-solving.
 
            In both cases, the inculcation and reaffirmation of the SED’s dominant sociotechnical imaginary played a key role. Computer education in the GDR generally included instruction on the anticipated social and economic effects of the development and use of computers under the political leadership of the SED, and the desired future of socialist computerization with the associated promises of social progress and economic prosperity which would be felt by all people in the GDR. In this sense, a basic computer education in general education not only served to prepare pupils for their further education in VET and higher education, or a possible career in the field of computer technology and informatics. Crucially, it also served to align individual interests in using computer technology with societal requirements as envisioned in the SED’s sociotechnical imaginary.
 
            Regarding the teaching content, the computer instruction in general education in some sense mirrored the institutionalization of the field of computing in higher education in the disciplines of mathematics and engineering. The inclusion of computer education into general education in the form of both mandatory and elective courses followed a double-track approach of more mathematically oriented informatics courses on the one hand, focusing on algorithms and programming, and more technically oriented courses on the other hand, with a stronger focus on hardware, the use of computers for the control and regulation of technical processes, and applications in industrial automation technology.
 
            Particularly in general education, educators saw the computer not only as a work tool for industrial production and enterprises, which a modern polytechnic education needed to include in its curriculum. The computer was also seen as an educational technology with the potential to develop human mental abilities and to promote learning. However, this aspect played a minor role in the SED’s socio-technical imaginary of computerization and was largely side-lined by the SED’s prioritization of the economic aspect, which emphasized the role of computer technology as a means of increasing productivity. Thus, the introduction of computer education and training into schools in the GDR primarily followed the instrumental purpose of preparing a skilled workforce for an envisioned computerized future rather than highlighting its potential to support processes of teaching and learning. Consequently, the introduction of computers into schools during the 1980s was geared first and foremost towards the computer as a subject of instruction, rather than a means to support teaching and learning. Nevertheless, the practice-oriented teaching of informatics crucially involved the computer as a tool of instruction that was deemed indispensable by pedagogues for pupils to acquire the desired skills of algorithmic thinking and problem-solving. In this sense, the computer also took on the function of an educational technology, although its use as such was largely limited to teaching in computer courses and was more a side effect than the result of a conscious political decision based on the dominant sociotechnical imaginary of computer technology of the SED.
 
            However, the potential of the microcomputer as a tool of instruction had triggered the interest of pedagogues and educational scientists to further explore this imaginary of the computer as an educational technology in a broader range of subject. But these efforts had to be subordinated to the sociotechnical imaginary and the corresponding educational strategy of the SED leadership, and were hence postponed until the 1990s, when the introduction of computers into schools as a subject of teaching and learning was expected to be completed.
 
            The prioritization of the introduction of computers into schools as a subject of instruction over their use as an educational technology highlights the power-exerting and normative nature of sociotechnical imaginaries. A vision of a “desirable” future, crucially, is a normative rather than a speculative vision, that does not detail how things will likely turn out, but how they ought to turn out. As a result, the imaginary of the SED leadership also excluded reflection on possible negative and undesirable consequences, such as the paradoxical effects of computerization in the workplace, which ran counter to the promised improvement of working conditions in the GDR. Within the SED’s political rhetoric and propaganda, a reflection on the negative sides of computerization only occurred on the basis of setting the imaginary of positive socialist computerization apart from a contrasting, dystopian counter-imaginary of capitalist computerization construed by the SED. This rationale was underlined by repeated reports in newspaper and youth magazines on the negative effects of computerization on the working people in capitalist countries, most prominently in West Germany. These reports of rising unemployment and deteriorating working conditions resulting from the use of computer technology under capitalism, as well as the alleged use of computer technology as a means of political manipulation and surveillance, and as a weaponized technology, were used by the SED to construct a stark contrast to its own sociotechnical imaginary of socialist computerization, which promised social progress, peace, and prosperity for all. However, as this study has pointed out, computerization in the socialist GDR had rather mixed effects on working conditions and social well-being. In fact, it seems that the social and economic challenges brought about by the emergence of new information technology under socialism did not differ from those under capitalism all that much.921 The search for an adequate response to the rapid changes in society and the economy arising from the development and use of new information technologies also confronted education policymakers with similar issues and problems on both sides of the Iron Curtain.
 
            Nevertheless, the SED’s sociotechnical imaginary posited that the social effects of technological change depend on in whose hands the technology was, and who decided over its development and use in society. A positive vision of a desirable computerized future was thus also aimed at building popular trust in the party leadership to act in the interest of the people. Through its reaffirmation in education, it sought to mobilize support for the SED’s political strategy with regard to the development and use of computer technology in the GDR society and economy.
 
            But the case of the GDR, as a socialist one-party state, also highlights the “contested nature” of sociotechnical imaginaries and their function within power structures.922 The SED used its political power to keep emerging alternative imaginaries in check, by capturing them and attempting to align them with its own dominant sociotechnical imaginary of computer technology.
 
            Alternative imaginaries emerged, for example, among young computer enthusiasts, who envisioned the computer primarily as a tool for individual playful exploration. Extracurricular computer clubs were officially supported, monitored, and controlled by the SED, in an effort to align the youth’s visions and ideas of computers with the SED’s dominant sociotechnical imaginary. Pedagogical supervision and guidance of young people’s activities involving computers were seen as a way to channel their activities and talents towards the SED’s economic goals, by interpreting playful computing as a means to stimulate learning for their further professional career and guiding their programming efforts towards tackling economic and social challenges for the benefit of the socialist society.
 
            In this sense, supervised and guided forms of extracurricular computer education served to prevent and correct “wrong” uses of computers that did not correspond to the SED’s dominant imaginary of computer technology, or involved programming practices and habits that were deemed “inferior” to the standard set by pedagogues and computer scientists.
 
           
          
            7.2 A Multifaceted and Fluid Imaginary of Socialist Computerization
 
            The main aim of this case study on the introduction of computer technology into education in the GDR was to historically reconstruct the SED’s sociotechnical imaginary of socialist computerization, and to explore its role in guiding the educational policy response to the advent of modern computer technology. To fulfill its intended function of promoting a common understanding of the value and purpose of the new computer technology, and to provide effective guidance for policymaking, this imaginary had to be both compelling and durable in order to persuade people, but at the same time also dynamic enough to adapt to social and technological developments over the years.
 
            The SED’s imaginary incorporated several different facets, which came to the fore in response to different political, economic, and social challenges and opportunities that computer technology was intended to address. As a result of both scientific-technological and societal change in the GDR over the years, the SED’s sociotechnical imaginary was amended and updated with new facets. This points to the temporal dynamic of the SED’s imaginary of socialist computerization. In order to be able to preserve its dominance over the years, the SED’s imaginary required continuous reworking and reaffirmation in face of rapid scientific and technological change – for example, the developments of cybernetics, modern digital computers, the integrated circuit, the microchip, and microprocessor – as well as societal and economic developments – for example, the challenges of global market competition, a growing desire for consumer electronics, or fundamental changes in workplace organization. This somewhat fluid and dynamic character of the SED’s sociotechnical imaginary, taking on different shapes over time to adapt to scientific, technological, and societal change, and highlighting different aspects in addressing different target groups, corresponds to Sergio Sismondo’s characterization of sociotechnical imaginaries as typically “changeable, flexible and loose around the edges.”923
 
            Over the course of the three decades under study, different aspects of envisioning a desirable computerized future were bound together to form a single, but fluid dominant imaginary of socialist computerization. The SED’s imaginary was intended to legitimize the authoritarian regime’s political and economic strategy with regard to the introduction of new computer technology, and to convince the people of the GDR to bring individual sacrifices and commit to the project of working towards a desirable future of a computerized society and economy. Crucially, it served to guide educational policymaking and curricular reforms, by envisioning not just a future computerized world, but also the future computer users.
 
            Tasked with responding to the technological, political, and economic challenge of the emergence of new computer technology, education policymakers in the GDR tried to make sense and act in their present by borrowing from an imagined emergent future. The SED’s dominant multifaceted sociotechnical imaginary served as a reference framework for the design of new curricula for technology education, by creating and affirming a common, normative understanding of what the new technology was, how and what it should be used for, and by whom. In turn, education also served to reinforce the dominant sociotechnical imaginary by propagating a certain conception of the technology and its anticipated social, political, and economic effects. The case of the GDR highlights the potentially fragile and inconsistent character of popular belief in the SED’s imaginary. The authoritarian regime made continuous and rigorous efforts to counter disappointed promises and hopes through computer courses, popular science and technology books and journals, and political propaganda to foster and reinvigorate popular support and belief in its vision of a desirable computerized future under socialism.
 
            With the fall of the Berlin Wall and the subsequent demise of the authoritarian SED regime, the power base on which the hegemony of the sociotechnical imaginary of socialist computerization had rested was lost. This created space for the emergence of new sociotechnical imaginaries that envisioned alternative purposes, uses, and lines of development for modern computer technology. The German reunification would thus make for a fascinating period to study in terms of whether certain aspects of the SED’s imaginary lived on in one form or another, and how new imaginaries came to supplement or replace earlier visions of a desirable computerized future. It also raises the question of how sociotechnical imaginaries come to dominate and are stabilized in pluralistic and democratic societies in order to achieve an (at least temporary) political consensus on the role of new computer technology in education.
 
            While this study focused on a single, albeit multifaceted sociotechnical imaginary in a socialist one-party state, further research can draw upon the findings of the case of the GDR and compare them with the entanglements of sociotechnical imaginaries and education policymaking in pluralist societies of capitalist countries, or among different states of the Socialist Bloc. Furthermore, international comparative or transnational research perspectives could prove fruitful in shedding light on the phenomenon of “traveling imaginaries”924 in relation to computer technology instruction and the rise of computers as an educational technology. The GDR’s involvement in international organizations in the field of computing, such as the IFIP, and the participation of education policymakers and pedagogues from the GDR in various international congresses on computers in education, raises the question of how “national” imaginaries of computers in education were shaped by developments and imaginaries in other countries, or by the sociotechnical imaginaries promoted by powerful transnational actors in education. In the context of the Cold War, it would be particularly interesting to explore what kinds of sociotechnical imaginaries were able to cross the Iron Curtain or were shared on both sides, if any. Further research is therefore needed to investigate whether these “travelling,” or shared imaginaries have potentially served to facilitate (or impede) the international transfer of educational policies and national strategies in the design of computer education curricula and the use of computers as tools of teaching and learning.
 
            In her work on the “Soviet Information Age,” Ksenia Tatarchenko reminds us that in order to do accurately reflect the historical memory of the Soviet version of the information age, it is essential to “suspend the received notions on the inevitable implosion of socialism.”925 This consideration is equally pertinent to the case of the GDR, since the fall of the Berlin Wall in 1989 and the subsequent dissolution of the GDR came as somewhat unexpected events at the time. The utopian vision of a computerized future under socialism, therefore, should not be lightly dismissed as mere pipe dreams of a crumbling political system with a faltering planned economy. As this study has shown, the SED’s imaginary of socialist computerization informed a comprehensive policy agenda to prepare the GDR’s society and economy for the future. It set the stage for an elaborate educational policy program and carefully crafted curricula from the comprehensive school to post-secondary and continued education and training that could guide the people of the GDR through the rapidly changing world of new information technology. In this process, the courses provided them with the necessary updates in knowledge and skills on an ongoing basis. In this sense, this study presents a counter-narrative to the alleged supremacy of capitalist computerization that looks beyond the short-sighted verdict of technological backwardness, to acknowledge the effort to devise a coherent system of computer education and training that would not just respond to short-term qualification needs but was set in place to follow a vision for the next decades. This clearly shows that the SED’s ambitious plans to computerize the GDR were not an act of desperation in the face of its slow, seemingly inevitable demise – but rather an indication of a vigorous and long-term aspiration for the future.
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