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  This book began as a loose set of notes that I collected in an attempt to answer the following question: What does my faith have to do with my work as an electrical engineer? I was familiar with the notion that all of life falls under the lordship of Jesus Christ and that we can serve him equally well as a minister or a webmaster. However, when I found myself sitting in a cubicle farm and busily working in the high technology industry, it was increasingly difficult to determine exactly what impact my day-to-day work had in the kingdom of God. It’s easy to say that faith informs all of life, but that notion becomes little more than a platitude without a more detailed understanding of the phrase.




  I was educated in electrical engineering, which is to say that I was not well-educated in anything else. I received an excellent technical education, and upon graduation I felt confident I could tackle whatever technical challenges would come my way. It soon became apparent, however, that my excellent technical training had not provided me with a context for my work. More specifically, it was not clear to me how my faith related to my work.




  I began to read and think about this question, and it persisted over the following years as I left work to pursue graduate studies in engineering. Eventually, I felt the call to move from industry into the area of teaching. I am thankful to God that he led me to a Christian academic community in which the question of how to integrate faith and learning is taken seriously. Whether you are in industry or studying in a secular or Christian setting, it is important to grapple with the call to “take captive every thought to make it obedient to Christ” (2 Corinthians 10:5).




  The Bible tells us that God has chosen the time and place in which we live (see Acts 17:26). I am grateful that I was born in such exciting times! The first computer on a chip was invented a few years after I was born, and as I grew up I witnessed the introduction of the first personal computers, the development of the Internet and many other exciting digital technologies that have shaped the world. My teenage years were spent playing with electronic projects, exploring ham radio and learning how to program some early personal computers. Later in life, as a professional working in industry, I enjoyed designing electronics and writing software for some “real-world” applications.




  This book is an attempt to provide both practitioners and students working in fields related to computer technology a beginning framework for discovering how their faith relates to their technical work. Many of the ideas in this book are not novel—borrowing a phrase from Donald Knuth, I would say that when it comes to philosophy and theology, “I’m a user, not a developer.”[1] Foundational work in many disciplines is often the work of amateurs: those who are immersed in a particular discipline are rarely experts in philosophy or theology, and likewise, experts in philosophy and theology are rarely experts in another discipline. This should not discourage us, however, from the work of humbly forging a Christian perspective in our given vocations. This book only sketches the outline of a Christian perspective, and much hard work remains to address in more detail the implications of a Christian worldview for the many issues that arise in computer technology. My hope is that this book will provide a helpful contribution to the ongoing dialogue about faith and computer technology and that it will help spur further work in this important field.




  I am thankful to stand on the shoulders of many others, and I owe much of what I have learned to the authors of the books I have cited. Those who review my citations will quickly realize that I stand in the Reformed Christian tradition, especially informed by people working in the tradition of Abraham Kuyper. This tradition, sometimes referred to as neo-Calvinism, has produced fruitful contributions by looking at the world through the biblical themes of creation, fall, redemption and restoration. In fact, these exact themes define the central chapters in this book.




  There are many participants in the making of any book, and this is no exception. I am extremely thankful to many colleagues at Redeemer University College who encouraged, mentored and shared their time and thoughts. The exercise of writing this book was helpful in the ongoing development of my own thoughts; consequently, I hope that it will also be helpful to others who seek to understand what it means to be a faithful presence in a technological society.




  I am thankful to the late Theo Plantinga for many informal discussions and encouragement to write, even though I was still in my “literary underwear” with respect to writing on this topic. Thanks to colleagues at Redeemer University College such as Wytse van Dijk, Kevin Vander Meulen, Henry Brouwer, David Koyzis, Dirk Windhorst, Al Wolters, Harry Van Dyke, Gene Haas and Syd Hielema, all of whom provided helpful input and valuable feedback. Thanks also to Peter van Beek, who provided helpful comments and feedback on the manuscript. I am grateful to Angela Bick and Marie Stevens, who patiently read through my manuscript and provided valuable editing help and stylistic suggestions. I am thankful for comments from some of my students, who were exposed to early drafts of this book. I am grateful for computer science professors at other Christian colleges who showed interest and support for this project. I am thankful to Redeemer University College for providing me with many opportunities to develop as a Christian scholar and for their support provided in many ways for this project.




  I am thankful to the staff of InterVarsity Press who helped make this book a reality. In particular, I am grateful to editors Gary Deddo and David Congdon for their helpful and encouraging correspondence throughout the process. I am also grateful to several anonymous readers who were approached by the publisher and who provided many helpful suggestions to improve this book.




  I am also thankful to my family, and in particular, to my wife, Carina, for her love, encouragement and support. In addition, she provided numerous helpful and practical editing suggestions, for which I am grateful.




  But most of all, thanks be to God, who made all things and who continues to care for his people and his world and who will, one day, make all things new.
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  Handheld communicators and doors that opened by themselves: these were some of the objects that the original producers of Star Trek used to portray the future. Today we have portable cell phones, automatic doors and many new developments that were not even dreamed about in early science fiction. In the Western world, we are daily dependent on a plethora of embedded computers that surround us: digital alarm clocks, computerized kitchen appliances, the myriad of processors that control our cars, our heating and ventilation systems, cell phones and, of course, personal computers. We live in a digital age in which it has become commonplace to communicate rapidly over vast networks and routinely visit websites from distant places. Computer technology has brought dramatic changes to factory floors, offices, classrooms and homes.




  Does the ancient Christian faith still have anything to say to a fast-paced modern world shaped by such technology? Tertullian, a father of early Christian literature, once posed the question, “What does Athens have to do with Jerusalem?” When it comes to computer technology, we might well ask, “What does Silicon Valley have to do with Jerusalem?” In a nutshell: what do bytes have to do with Christian beliefs?




  This book is dedicated to working out the question of what faith has to do with computer technology. Not only is this question of academic interest; it also has many implications for a world in which computer technology has become ubiquitous. Computer technology changes so rapidly that we often do not have time to adequately reflect on its impact. This impact goes beyond the tools we use; it changes the way we think and carries with it worldview implications. A worldview, in the words of Chuck Colson and Nancy Pearcey, is essentially “the sum total of our beliefs about the world, the ‘big picture’ that directs our daily decisions and actions.”[1] A Christian worldview with respect to computer technology is the primary focus of this book.




  The fact that computer technology has progressed rapidly is evident when one surveys the relatively short history of computing. Although the term computer was originally a term for the people employed to perform manual calculations, it later became the term used to describe the machines that replaced them. The first computers emerged as rudimentary mechanical computing “engines,” developed by Charles Babbage and other pioneers in the mid- to late nineteenth century.[2] It was not until the mid-twentieth century that computers began to develop as large electronic machines that took up a sizable portion of a room. These early “big iron” machines were initially powered using primitive vacuum tubes, which were eventually replaced by smaller, cheaper and more efficient transistors. In subsequent years, techniques were developed to place numerous transistors on a single chip, called an integrated circuit. In 1971, the Intel 4004 became the first microprocessor on a single chip, comprising over 2,300 transistors. The age of the personal computer soon followed.[3]




  The first personal computer kit, the MITS Altair 8800, was made available to hobbyists in 1975. Over the following decades, transistor counts continued to advance at an exponential pace, with current microprocessors now pushing transistor counts into the billions. An observation called “Moore’s Law” predicted the exponential growth of the number of transistors on an integrated circuit.[4] In the words of Michael Rothschild, “Since the computer-on-a-chip was invented in 1971, the cost of computing has plunged 10 million-fold. That’s like being able to buy a brand new Boeing 747 for the price of a large pizza.”[5] These continual leaps over the course of a few decades have brought unprecedented change.




  It is clear that computer technology has undergone many advances and that these have brought many changes. But before we explore the implications of this new technology, we will first clarify what we mean by technology.




  What Is Technology?




  The word technology is derived from the Greek word technologia, which means “the systematic treatment of an art.”[6] In the nineteenth century, the word was associated with mechanical and industrial arts. In recent times, technology has become more narrowly associated with electronics and computers. But technology actually encompasses a broad range of human activities. Carl Mitcham describes the objects of technology broadly as including all “humanly fabricated material artifacts whose function depends on a specific materiality as such.”[7] He lists types of technology objects such as clothes, utensils, structures, apparatus, utilities, tools, machines and automata.[8] Mitcham explains that clothes include artifacts for covering the body and that utensils include “instruments of the hearth and home.” Structures include buildings, while utilities refer to things likes roads and power networks. An apparatus is described as something used to control some physical process. Tools are defined as instruments that are operated manually, such as a pen or a hammer. Machines are tools that have an external source of power but still require human input, such as an automobile. And finally, automata refers to machines that require neither human energy input nor immediate human direction. Thus, the term technology encompasses a broad range of objects, including ones that are not often associated with the word. Indeed, clothes and utensils are types of technology even if they are not commonly recognized as such.




  But computers are unique in that they are more than an apparatus, a utility or a tool. Some computer applications fall under the category of machine, since some computer operations require human interaction. Computers figure most prominently in the category of automata, however, since they are capable of functioning without human direction once they are programmed to complete a task. For example, a computer-controlled thermostat is capable of automatically regulating temperature using a program designed for the task.




  Mitcham argues that technology is not just made up of types, but that it has modes of interaction. Beyond basic physical interaction with technological objects, he identifies technological knowledge, technological activities and technological volition.[9] Technological knowledge includes concepts such as recipes, theories, rules and intuitive “know-how.” Technological activities include actions like design, construction and use. Finally, technological volition covers knowing how to use technology and understanding its consequences. These various modes demonstrate that a thoughtful definition of technology will encompass more than just the types of physical devices we use. We will take a closer look the consequences of technology before offering a definition of computer technology.




  Technology Is Not Neutral




  The concept of technological volition recognizes that technology is shaped by human will. Nevertheless, some have suggested that technology itself is neutral; it is just a tool that can be used either for good or for evil. In the words of one author, technology is “essentially amoral, a thing apart from values, an instrument which can be used for good or ill.”[10] The typical argument goes something like this: it’s not the technology itself but what you do with technology that counts. The assumption that a technical artifact is just a neutral tool is sometimes referred to as instrumentalism.[11]




  Although this view may appear initially self-evident, the fact is that technology is value-laden. Christian philosophers have described this notion more broadly by stating that creation not only has a structure but also a direction.[12] The designers of technological objects embed their personal or corporate values into their devices. Consequently, there is a direction embedded in the structure of technological artifacts.[13] As a result, technological objects are biased toward certain uses, which in turn bias the user in particular ways. Cultural critic Neil Postman explains the nonneutrality of technology as follows: “Embedded in every tool is an ideological bias, a predisposition to construct the world as one thing rather than another, to value one thing over another, to amplify one sense or skill or attitude more loudly than another.” Postman goes on, “New technologies alter the structure of our interests: the things we think about. They alter the character of our symbols: the things we think with. And they alter the nature of community: the arena in which thoughts develop.”[14]




  Marshall McLuhan went even further when he declared the now-familiar phrase “the medium is the message,” suggesting that the messages embedded in technology are more significant than any content they may be used to deliver. This not only applies to computer technology, but also to older technologies such as the printed word, the telegraph and the television. Each new medium brings with it a new way of thinking and looking at the world. In fact, the content of a medium often distracts us from the impact the technology has on us and the world around us. McLuhan put it this way, “the ‘content’ of a medium is like the juicy piece of meat carried by the burglar to distract the watchdog of the mind.”[15] In an article explaining McLuhan’s ideas, John Culkin writes, “We shape our tools and thereafter they shape us.”[16]




  It is easier to recognize the value-laden nature of technological artifacts such as handguns, nuclear bombs and land mines. These objects are obviously designed for certain purposes. Carl Mitcham makes the wry observation that people do not use guns as toothpicks. Mitcham anticipates the argument that perhaps nuclear bombs could be used for peaceful purposes such as digging canals, but he argues that such talk is “unrealistic and misleading” because bombs are “inherently oriented to military use.”[17]




  Many technological artifacts have values and directions that are less obvious. Consider, for instance, the invention of the mechanical clock. Neil Postman writes about the fascinating history of clocks, which Benedictine monks invented in the twelfth century. Their original purpose was to regulate devotional times.[18] But clocks mark, measure and quantify time in any domain, and they soon began regulating work, commerce and almost every part of life. Lewis Mumford makes the point that the “the clock is not merely a means of keeping track of the hours, but of synchronizing the actions of men.” He continues, “The clock is a piece of machinery whose ‘product’ is seconds and minutes: by its essential nature it dissociated time from human events and helped create the belief in an independent world of mathematically measurable sequences.”[19] Ironically, clocks were originally designed to improve devotional practices, but they ended up influencing almost every aspect of life. The direction and value-laden quality of technologies are not always easy to discern, but this fact does not make them any less real.




  Computers are technological artifacts, but what values are embedded in computers? Canadian philosopher George Grant quotes a computer scientist who said, “The computer does not impose on us the ways it should be used.”[20] Although this statement seems like common sense, Grant unpacks its hidden assumptions. Computer technology is definitely not neutral; it changes our world, and we are just starting to understand the extent of these changes. Grant observes, “It is clear that the ways that computers can be used for storing and transmitting information can only be ways that increase the tempo of the homogenizing processes. Abstracting facts so they can be stored as information is achieved by classification, and it is the very nature of any classifying to homogenize. Where classification rules, identities and differences can appear only in its terms.”[21]




  In other words, computers must convert information into a form they can store and represent. That process requires a type of classification that limits the range of possibilities for information that is stored in a computer. Grant gives the example of storing assessments of children’s skills and behavior in a computer, and the homogenization that takes place when facts are abstracted so they can be stored as data. Storing data in a computer requires quantification, and one issue with quantification is that it reduces things to “what can be counted, measured, and weighed.”[22] It is not simply a matter of whether a computer is used to do good or evil, such as making a computer virus versus sending an encouraging email. The computer changes the way we think and frame the world around us. Although there is a certain amount of latitude in how a personal computer may be used, it tends to emphasize speed and the abstraction and quantification of things.




  Quantification and abstraction are powerful tools in engineering and computer science, but they must never be confused with the reality they represent. One must avoid abstractionism, which is “the belief that our theoretical abstractions from reality are true representations of reality.”[23] Jaron Lanier, a computer scientist and pioneer in the field of virtual reality, observes, “Information systems need to have information in order to run, but information underrepresents reality.”[24] Computer scientist Frederick Brooks writes that “models are intentional oversimplifications to help us with real-life problems that are frighteningly complicated.” He warns that “the map is not the terrain” and that models do not form a complete picture.[25] This is a critical point, since computers rely on models and have become the primary tool with which we analyze and communicate ideas. While some types of information can be easily represented in a computer, other areas are not so easily quantified and are ill-suited to analysis by a computer.




  Values are also implicit in the problems that computer programmers choose to solve. The fact that software is designed to solve a particular problem presupposes a certain set of beliefs regarding the problem being solved. For example, the SETI@home project uses Internet-connected computers in the Search for Extraterrestrial Intelligence (SETI) by analyzing radio telescope data.[26] These efforts presuppose a certain set of “control beliefs” about the possibility of extraterrestrial intelligence. Christian philosopher Nicholas Wolterstorff describes control beliefs as those beliefs about reality that enable us to commit to a theory.[27] For instance, bio-engineering software is preceded by a set of beliefs about life and the extent to which technological manipulation is permitted. In general, the technological projects that people or corporations pursue are often things that are important to them: things that they value and believe are worthwhile or true.




  The World Wide Web is another example of a technology that is not neutral. The web has challenged the notion of authoritative sources and the meaning of truth.[28] More critically, the web as a medium encourages us to “surf” rather than dive down deeply into reflective reading. In a sea of hyperlinks, we tend to scan text and images and flutter from one link to another. In his provocatively titled article “Is Google Making Us Stupid?” Nicholas Carr laments, “Once I was a scuba diver in the sea of words. Now I zip along the surface like a guy on a Jet Ski.”[29] Rapid access to vast amounts information and the speed of information interchange has increased the pace of business and life. Some neuroscientists are even suggesting that the medium of the Internet is altering the way young brains are developing and functioning.[30] The medium of the web has done more than just deliver information in a new way; it appears to be changing the very way we think. Expanding on his article, Carr later wrote a book titled The Shallows, which explores these issues in greater depth.[31] In his book he states, “Dozens of studies by psychologists, neurobiologists, educators, and Web designers point to the same conclusion: when we go online, we enter an environment that promotes cursory reading, hurried and distracted thinking, and superficial learning.”[32] Author Tim Challies warns that constant distraction leads to shallow thinking, and that shallow thinking leads to shallow living.[33] When evaluating computer technology, we should not only ask what new things it makes possible, but also what is made more difficult or perhaps even impossible.[34]




  Computer-driven areas such as virtual reality (VR) and robotics are media that have a message as well. Virtual reality and computer games simulate the experience of the real world and allow users to create their own worlds. With the addition of multimodal devices such as motion gloves, head-mounted displays and even tactile feedback using haptic devices, the experience of virtual reality is amplified as more senses are included.[35] The medium of VR will have profound changes on the way people view and experience reality itself.[36] As virtual reality becomes more compelling, the notion of what is actually real will also begin to change. Likewise, humanoid robotics and cyborgs have begun to raise questions about the differences between humans and machines. In her book Alone Together Sherry Turkle argues that “thinking about robots . . . is a way of thinking about the essence of personhood.”[37] These advancements related to computer technology are not neutral; they embed messages that push us to see the world, and ourselves, in new ways.




  Marshall McLuhan identified four “laws of media” that summarize how media and artifacts, including technological artifacts, exert an influence on us. These four laws can be posed as questions as follows:[38]




  

    	What does the artifact extend or enhance? What human capacity is amplified?




    	What does the artifact make obsolete?




    	What does the artifact retrieve from the past?




    	When pushed to its limits, an artifact tends to reverse its original characteristics. What does the artifact reverse into?


  




  To illustrate how these four questions are used, McLuhan applies them to a variety of different media and technologies. For example, McLuhan applies them to the technology of the car.[39] In answer to the first question, the car enhances privacy and mobility. The second question considers what an artifact makes obsolete; in the case of the car, it is the horse and buggy. The third question considers what an artifact retrieves from the past. McLuhan suggests that the car retrieves from the past the notion of a “knight in shining armor.” The fourth question considers some of the unintended consequences when an artifact is pushed to the limit. In the case of the car, when it is used heavily, it leads to a reversal of mobility—namely traffic jams and congestion. These four questions can be applied to different technologies and can be helpful in identifying some of the effects of a technology and uncovering ways in which it is not neutral.




  Technology and Technique




  In the mid-twentieth century, French philosopher and sociologist Jacques Ellul described the wide-ranging impact of technology by using the term technique. In The Technological Society, Ellul defines technique as “the totality of methods rationally arrived at, and having absolute efficiency (for a given stage of development) in every field of human activity.”[40] For Ellul, technique is a mindset in which all things are problems to be solved using efficient methods. The worldview of technique, with its focus on efficiency, has been applied to every field of human activity including death, pro­creation, birth and habitat.[41] This mindset is so pervasive that it has even been applied to the church. The attitude of technique is evident in the abundance of how-to books that promise proven methods for growing the church, developing leaders and expanding ministries—as if such things could be reduced to a formula. Technique is about more than technological artifacts; it is about a way of thinking.




  Furthermore, in The Technological Society, Ellul suggests that choice disappears as technology measures the best means based strictly on efficiency and “numerical calculation.” “No human activity escapes this technical imperative,” Ellul asserts.[42] The notion of the technological imperative suggests that once technological developments are underway, they are unstoppable. Ellul says, “If a desired result is stipulated, there is no choice possible between technical means and non-technical means. . . . Nothing can compete with technical means. The choice is made a priori. It is not in the power of the individual or the group to decide to follow some method other than the technical.”[43]




  A modern example is that of the automobile. Cars have provided freedom and mobility, but they have fundamentally changed our neighborhoods, our cities and the way we live. In many places, the choice to walk has become difficult and unpleasant, with infrastructure primarily constructed to accommodate people who travel in cars. Most people commute alone in their cars on vast freeways and have fewer opportunities to encounter their neighbors and experience community than previous generations did. As mentioned earlier, when cars are used heavily, a reversal occurs, resulting in traffic jams and reduced mobility due to congestion. Other problems include rising pollution and accidents. Even so, the car has become indispensable in our society.




  Similarly, computer technology has become a requirement to function in our society. In the home, workplace and school, the computer has become an indispensable tool. Many retailers and services are now only available on the web or in an electronic format. Even the choice of the software we run on our computers is often dictated by forces around us. The computer has left in its wake various problems and challenges, but its necessity is now a foregone conclusion. With each new technology, we are quick to embrace the new possibilities it brings and sometimes think little about what we might be losing.
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