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This book is dedicated to my mother, who understood nothing about computers but a lot about living successfully as a human being …
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… and to my grandchildren, who, I hope, will understand both.
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Preface


A popular story in the education business concerns a young girl who was asked to write a report on a book about penguins. Her report, in total, read, “This book told me more about penguins than I really wanted to know.” After the past last twenty-four months, I feel a bit the same way about digital technology. This intense adventure, climaxing twenty-five years of enthusiasm over the possibilities of computers in learning, has taken me into scores of classrooms and homes to observe children interacting with their new electronic companions and teachers. As always when one is around children, I have learned, laughed, and cried. I have found myself horrified and thrilled, but rarely bored. I have talked with parents, teachers, and other experts, and from each I have continued to learn. It is impossible to name them all here, but you will meet them in this book and realize how much I owe to their generous sharing of time and thought.


Several individuals—human and digital—were particularly instrumental in helping with this book. First, my agent and friend, Angela Miller, whose not-so-subtle prods (“I’m not going to buy you another lunch until you give me a new book proposal”) and ongoing enthusiasm finally got me back into the writer’s chair. I was immensely fortunate to work again with editor Bob Bender, whose calm reassurance and faith that “This is the right book at the right time” kept the chapters rolling in, and with Johanna Li, always responsive and helpful. Trudi Youngquist often bent her life out of shape to help me with typing, and the reference staff at the Vail Public Library helped me find numerous books and articles. Friends and colleagues listened, sympathized, and, I hope, over-looked my increasingly distracted behavior as the months rolled on. My children, as always, shared interest and support; now that they are parents themselves their insightful comments are more valuable than ever. I am most grateful, as always, to my husband, Tom, who offered timely suggestions and practical support while waiting patiently for his human wife to reemerge at last from the virtual world.


My deepest gratitude and occasional frustration is due to my dear Macintosh and Microsoft Word, to the telephone, the Internet and the fax machine, and to a handy laptop that enabled me to keep working on location. I thank them for not crashing too often, and for teaching me to be a “bricoleur” (an explorer in pushing mystery buttons) instead of a linear thinker in need of precise directions. It is never too late to adopt a new learning style, it seems.


Finally, I would like to express gratitude to all those parents and educators who have attended my lectures and lent their stories, suggestions, questions, and encouragement to this effort. Anyone who thinks that today’s adults do not care deeply about their children and their children’s future is sorely mistaken. But we all need guidance, and that’s what I hope this book will provide.







Failure to Connect
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PART ONE

Digital Dreams Meet Reality
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Chapter One


Blundering Into the Future: Hype and Hope


    
“Computing is not about computers any more. It is about living.”


        Nicholas Negroponte1






“Computers? The more the better. I want my kids to be prepared for the real world out there.”


Suburban father, Atlanta, Georgia






“Technology! I feel as if we’re being swept down this enormous river—we don’t know where we’re going, or why, but we’re caught in the current. I think we should stop and take a look before it’s too late.”


Assistant Superintendent of Schools, Long Island, New York





Technology shapes the growing mind. The younger the mind, the more malleable it is. The younger the technology, the more unproven it is. We enthusiastically expose our youngsters to new digital teachers and play-mates, but we also express concern about the development of their brains, bodies, and spirits. Shouldn’t we consider carefully the potential—and irrevocable—effects of this new electronic interface with childhood?


Today’s children are the subjects of a vast and optimistic experiment. It is well financed and enthusiastically supported by major corporations, the public at large, and government officials around the world. If it is successful, our youngsters’ minds and lives will be enriched, society will benefit, and education will be permanently changed for the better. But there is no proof—or even convincing evidence—that it will work.


The experiment, of course, involves getting kids “on computers” at school and at home in hopes that technology will improve the quality of learning and prepare our young for the future. But will it? Are the new technologies a magic bullet aimed straight at success and power? Or are we simply grasping at a technocentric “quick fix” for a multitude of problems we have failed to address?


In preparing to write this book I spent hundreds of hours in classrooms, labs, and homes, watching kids using new technologies, picking the brains of leaders in the field, and researching both off- and on-line. As a longtime enthusiast for and user of educational computing, I found this journey sometimes shocking, often disheartening, and occasionally inspiring. While some very exciting and potentially valuable things are happening betweeen children and computers, we are currently spending far too much money with too little thought. It is past time to pause, reflect, and ask some probing questions.


This book will present a firsthand survey of the educational computing scene, raising core issues that should be addressed before we commit to computer-assisted education. We will consider technology use in light of brain development, stages and styles of learning, emotional-social development, and successful educational practice in school and at home. We will examine questions such as:



[image: image] When and how should children start using computers, and should they have them at home?


[image: image] How can parents and teachers support children’s learning with technology?


[image: image] What kind of software applications and educational technology uses are best at different ages?


[image: image] Which ones may be harmful, and why?


[image: image] How do we balance education and entertainment?


[image: image] How should we deal with health concerns related to computer use?


[image: image] Will computers make human beings smarter—or will they erode important forms of thought? How will interacting with artificial brains influence our ideas about what constitutes “intelligence”?


[image: image] What effect will technologies have on children’s creativity and their emotional, personal, and social development?


[image: image] Will, or should, emerging technologies change our concept of education?


[image: image] If schools are adopting computer technology, which priorities are most important?






And … the most important question of all: How can we best help the young prepare for a changing and unpredictable future?





    


Belief vs. Fact


    
“In sum, if computers make a difference, it has yet to show up in achievement.”


        Samuel G. Sava, Executive Director, National Association of Elementary School Principals, in a 1997 speech2





    
“The research is set up in a way to find benefits that aren’t really there. Most knowledgeable people agree that most of the research isn’t valid…. Essentially, it’s just worthless.”


        Edward Miller, Former Editor, Harvard Education Letter3





Exaggerated Hopes and Unmet Promises


Why do we so desperately need to believe in computers? After surveying current attitudes for the nonprofit organization Learning in the Real World, William Ruckeyser told me, “The nearest thing I can draw a parallel to is a theological discussion. There’s so much an element of faith here that demanding evidence is almost a sign of heresy.” Witness the federal government’s initiative to wire all schools for telecommunications by the year 2000, under the simplistic assumption that connecting kids to “information” will somehow make them more able to read and use it intelligently. Meanwhile, library and sometimes even school budgets are cut across the nation.


Eighty percent of people who plan to buy a personal computer soon will cite children’s education as the main reason.4 Ninety percent of voters in the United States are convinced that schools with computers can do a better job of education, and 61 percent would support a federal tax increase to speed the introduction of technology into the schools.5 In 1995 the American Association of School Administrators published the results of a survey that asked parents, teachers, leaders from various fields, and members of the general public what skills would be important for students graduating in the twenty-first century. “Computer skills and media technology” ranked third in a list of sixteen possibilities, outvoted only by “basic skills” (reading, writing, and math) and “good work habits.” Computer skills were deemed more important than “values” (e.g., honesty, tolerance) by every group but the leaders. “Good citizenship” and “curiosity and love of learning” were considerably farther down the list, and such topics as “knowledge of history and geography” and “classic works (e.g., Shakespeare, Plato)” were near the bottom (highly valued by only 29 and 21 percent of business leaders, respectively).6


An atmosphere of hysteria surrounds the rush to connect even preschoolers to electronic brains. Of the ten best-selling children’s CD-ROM titles sold in 1996, four are marketed for children beginning at age three. Computer programs are advertised for children as young as eighteen months. In the United States, computer users under the age of six owned an average of six software titles in 1996, a number increasing every year.7 Parents and educators in Europe and Japan are astonished as well as amused by this push toward electronic precocity.


It is less amusing to realize that research to be cited throughout this book demonstrates how computer “learning” for young children is far less brain-building than even such simple activities as spontaneous play or playing board games with an adult or older child. “Connecting” alone has yet to demonstrate academic value, and some of the most popular “educational” software may even be damaging to creativity, attention, and motivation. In 1995, a seminar of knowledgeable academics concluded that computers have no place at all in the lives of young children.8 In 1997, Samuel Sava, head of the National Association of Elementary School Principals, told school leaders that computers have done little to improve student achievement and questioned the nation’s spending up to &20 billion a year to fill schools with computers.9


Even for older children and teens, research has yet to confirm substantial benefits from most computer-related learning products at school or at home. Analyzing home computer use, Julian Sefton-Green and David Buckingham from the University of London found “not much to be excited about.” They learned that parents tended to greatly overestimate the power of computer hardware to help their youngsters’ learning and “secure their educational future.” A major problem was that few knew how to support their child’s use of the technology and allowed children unlimited and unsupervised computer use. Most were not worried about kids having open access to the Internet. The one thing parents did fear was too much time with computer games; some of the youngsters had incorporated schemes by which they could quickly punch some keys to substitute a page of text when a parent walked through the room.


Although Sefton-Green and Buckingham began the study expecting to find highly imaginative and stimulating computer use, they discovered that youngsters used the computer mainly for solitary “messing around,” with little creative or academic outcome. “The sheer availability of home computers did not itself make children use them for educational purposes,” they conclude. Moreover, “It has been assumed that the computer will simply facilitate children’s ‘natural’ imagination by somehow bypassing the need for them to develop technical skills…. Yet if anything we have found the reverse to be true…. Indeed, we suspect that the idea of a ‘naturally’ computer-literate child is more of a social construct than an empirical reality.” These authors conclude that children and teens need close adult mentoring and well-defined educational projects to make their technology use constructive.10




Needed: Accountability and Common Sense


In an era when mechanistic and scientific remedies are sought more often than humanistic or personal ones, such faith that technology can accomplish what mere mortals have failed to do is not surprising. Currently, school districts are lining up to spend scarce education dollars on equipment that stands a good chance of being outdated in two or three years. These funds, as well as the considerable space needed for the computers, are often drawn from more developmentally important areas such as physical education, art, music, drama, traditional library resources, and textbook purchases. Much of the glitzy new machinery is either misused or underused once it arrives at school; not only do machines sit idle because of lack of technical support or teacher preparation, but poor implementation of software turns learning time into trivial game-playing.


We lack both substantive research and guidelines on how to use new technology in the most constructive way for children—or, in fact, for learners of any age. Pressing issues of developmental readiness for computer use have barely been explored. What is right for a fourteen-year-old may not be right—and may be outright damaging—for a four-year-old. Questions about emotional, social, personal, and health hazards have barely been asked, much less answered.


The few studies showing positive results for educational technology have been largely funded by computer corporations or conducted by educators who are (or would like to become) consultants for the technology business. Even glowing anecdotal reports from classrooms often turn out to have been written by “teacher-techies” who are bucking for jobs in the industry. In the next chapter we will review the major studies, but the fact is that we still await objective validation of benefits from educational computing.


Nevertheless, beyond naive excitement there are still exciting prospects. Not all learning is easily measured, and the majority of educational computer use to date has been poorly managed and badly executed. Throughout this book you will find both positive and negative examples. I believe success is possible, but it is not automatic, inexpensive, or attained without a great deal of thought and effort.


If you are a parent, a teacher, or a citizen interested in the upcoming generation, you need to consider these questions seriously. This technology is expensive not only in terms of money but also in the use of developmental time—that precious interval when brain, body, and spirit are still at their most formative stages. We need a critical and objective analysis and clear, practical guidelines for classroom and home.


From Techno-Pusher to Critic: A Journey of Puzzlement


My own experience with educational computing is typical of those of many educators who have reluctantly moved from bedazzled advocacy to troubled skepticism. It is also instructive in several respects, not the least of which is shaking up some simplistic pedagogical assumptions.


Certainly, it has been a long and interesting odyssey since my initial honeymoon with machine intelligence back in 1979. Fired with enthusiasm from using computers in graduate work, I wangled funding to buy the first Apple computer for the elementary school of which I was then principal. For an educational psychologist eternally fascinated by questions about why and how children learn, the potential of this left-hemisphere extension (some might say contraction) of the human brain was irresistible. Soon a dedicated tenderfoot programmer in Applesoft Basic, I was even willing to forgive the machine’s choleric disposition and struggled excitedly on while it superciliously spat out its favorite phrase: “syntax error.” (Those were the days when a “user-friendly” machine would have been spurned by aspiring “digerati.”) I was eager to observe firsthand the computer’s potential with kids, so I selected a half-dozen of our best fourth-grade math students for an “enrichment” mini-course.


Since accessible educational software had yet to be invented, our project was to learn how to write a simple program. “Learn” is the operative word here, for teacher and students were about equally innocent. Nevertheless, to my great pride (which, as you know, always goes before a fall!) we finally managed after ten class sessions to make the computer display a simple multiplication problem and ask for a reply; the user would then type in an answer and receive either a congratulatory message (“Good job!”) or a prompt (“Try again.”).


I was ecstatic and, I’m afraid, a bit obnoxious in touting the potential of this amazing gadget. The students appeared to enjoy the exercise, or possibly they welcomed a change from their classroom routines, but I believed they were learning important skills of logic and sequencing (“if/then” statements, for example), if not a great deal of math. In fact, I immodestly concluded that this was probably close to a perfect lesson with teacher and students exploring and learning together—while having a lot of fun. I was well on my way as a born-again techie.


Years later, with only some of my original enthusiasm dimmed, I returned to the same district as a visitor observing technology use and sat down in the high-school computer lab to do some word processing. By chance, the young lady at the machine next to me was one of those original fourth-graders, now a charming junior, who greeted me cheerfully.


“Well, Charmayne!” I beamed. “What an amazing coincidence! Here we are together in the computer lab, and I’m sure you remember that your very first computer experience was with me!”


Charmayne smiled, politely, but blankly. “I’m sorry, Dr. Healy, I don’t remember that at all,” she said.


One of my best lessons? As my pedagogical ego withered, she added, “But I do remember my fifth-grade computer teacher.”


The death blow had been struck. What had this person done that I failed to do?


“His dandruff was so bad that every time he shook his head it fell all over the keyboard!”


Moral: Kids are always learning, but they’re not always learning what we think they’re learning—even with the help of technology! It is all too easy to become so seduced by the glitz and novelty of this wondrous equipment that we make optimistic assumptions about what it is doing for their brains. Experience suggests we should temper our enchantment with a critical look at whether anything educational is really being accomplished.




Playing With Powerful Ideas




It wasn’t long before I discovered Seymour Papert’s seminal book, Mind-storms: Children, Computers, and Powerful Ideas, first published in 1980.11 In it he describes his innovative programming language, LOGO, through which even five-year-olds might discover fundamental principles of mathematics while learning to write simple computer programs. A true advocate of “constructivism” in education, Papert holds that all learners absorb and remember best when they themselves “construct” or figure out the underlying principles of the lesson rather than having the teacher “spoon-feed” it to them. Needless to say, considerable disagreement surrounds this “learner-centered” approach to education, which stands in direct contrast to more traditional methods. In the next chapter we will return to this point, since “constructivism” has become a fulcrum of controversy in educational politics. For now, here’s the basic principle of LOGO: The student develops his own learning by exploring and programming a computer. Also called “turtle geometry,” LOGO invites the child/programmer to input commands to a small turtle icon on the screen, which then “walks” a certain number of steps either in a straight line or at an angle, drawing a line as it goes. For example, in programming the turtle to draw a square, the child will ultimately figure out that he must walk straight for a certain distance, turn 90 degrees, then repeat the action three more times. The programs have subsequently been updated and expanded, although research has never consistently substantiated the expected educational gains.12 (We will consider possible reasons as we view some current LOGO applications in Chapter 8.)


Back in the early 1980s, however, Mindstorms got me so excited about dynamic new electronic teaching that I began running around the country searching for schools to observe, wrote a grant request, and obtained funding to buy two more computers for our school (I think we may now have been up to Apple IIEs),to pay a part-time teacher willing to learn to be a computer consultant, and to purchase a floor “turtle” for the kindergarten. The latter, a space-age-looking object which only vaguely resembled any real-life amphibian, beeped, walked and turned on typed command from the child at the keyboard, theoretically making the experience more accessible for the young programmers.


The outcome? Although we tried to build into the study reliable pre-and post-tests of math and visual-spatial reasoning, we were not very confident of the tests, and we did not find any statistically significant improvements even at the end of three years—results typifying the problems and outcomes associated with measuring intellectual gains from computer use. Nevertheless, I was convinced we were doing something good for children’s minds, and especially for the girls, who may tend to avoid activities of this sort in favor of more pencil-and-paper work,to the probable detriment of their future mathematical reasoning. Plus, parents were ecstatic, believing their children now had a significant jump on others from more unenlightened schools that did not yet possess the new technology.


Now, however, I must ask myself: Did the outcomes justify the expense (very modest, in terms of today’s equipment needs) in time and money? Was it necessary, or even wise, to start in kindergarten?


Important questions, indeed.


Last spring, on another return visit to this district, I found myself observing a lively class of twelve- and thirteen-year-olds writing programs for LegoLOGO, an advanced offshoot of Papert’s system in which youngsters write computer programs to make Lego constructions such as trucks or other vehicles move around the floor. I approached a particularly competent-seeming pair of girls who were totally absorbed in the challenge of trying to get their robot car to turn at a certain angle, then back up and rotate sixty degrees.


“Yes!” shouted one, as success was achieved.


Glowing with a certain amount of inner pride, I assumed I was observing the expertise of two of the “graduates” of my kindergarten program, which had been continued and updated since I left the district.


“How long have you been in this school?” I asked the obvious leader of the team.


To my considerable chagrin she replied, “I just started this year.”


“But you must have had a lot of computer experience in your last school,” I ventured.


“Actually, no. We didn’t have any computer.”


“But you must have been really confused when you got here and everyone had been using them since kindergarten,” I protested.


“Well,” she hesitated. “It took me a couple of months, but then I really caught on—and now it seems so easy.”




Questioning Assumptions




Not long after that incident, I interviewed three professors whose courses include extensive use of computer technology at three different Ivy League schools. I asked each of them how important it was for students to come in with computer expertise, and what would happen to a student who had never used a computer before arriving at college. All agreed they primarily wanted students who could read, communicate, and think; computer use was far down the list of priorities. Moreover, here are the three estimates of how long it would take for a complete neophyte to get up to speed once on campus: (a) one month; (b) one semester; (c) one week (in a course required of all freshmen, regardless of past experience).


These experiences, and others, caused me to question many of my own assumptions. Just because children—particularly young ones—are performing tasks that look technologically sophisticated does not mean they are learning anything important. Moreover, the activity inevitably takes time and attention away from other types of learning. Today’s software is far more powerful, far more compelling, and, as you will discover in later chapters, far more dangerous than anything we conceived of back in the early days. The brain undergoes certain “critical” or “sensitive” periods in both childhood and adolescence when learning environments exert special kinds of effects and when certain types of activities and stimulation are most appropriate and necessary to maximize mental potential. By providing the proper kind of experience at different ages, we help shape not only the intelligence of brains, but also children’s “habits of mind” for a lifetime. If we waste or subvert these developmental windows, the losses may be irrecoverable. I hope we will ultimately learn to harness electronic media to assist learning without compromising other important aspects of development. At present, however, we are still figuring out how to do this, and it is a mistake to make guinea pigs out of children who have better ways to spend their time.




Challenging Change




Rather than mindlessly accepting “change” as important and necessary for our children, we should begin by pausing and reflecting on the long-range personal and cultural implications of our new technologies. Neil Postman, who can always be counted on to raise probing questions about any form of mechanization, is profoundly skeptical of the American search for a “technological fix.” He also objects to the overwhelming desire to fit our children for “success” in the marketplace. Schooling, he maintains, should not be so much about making a living as about making a life. His book Technopoly presents a strong case that change, per se, does not necessarily represent an advance.


“Stated in the most dramatic terms, the accusation can be made that the uncontrolled growth of technology destroys the vital sources of our humanity. It creates a culture without a moral foundation. It undermines certain mental processes and social relationships that make human life worth living.” In addition to considering what technology can do, he suggests, we should also examine what it may undo.13


At 10:30 one mellow Saturday night in October, 1996, I happened to be out walking on the upper east side of Manhattan. Few people were strolling at that hour, but I noticed one brightly lit store which contained a veritable bustle of activity. It was one of those all-hour work centers where computers, copying machines, FAX, and other time-saving appurtenances of modern office life are available for short-term use.There crowded at least two dozen sharp-looking twenty- or thirty-somethings, energetically going about their business as if it were 10:00 A.M. on a Monday morning.


As a parent and a grandparent, I find such experiences unsettling. Most of us love these electronic conveniences—but at 10:30 on Saturday night? Is this what we now call living? Is this the purpose for which we are educating our children—so they can work, work, work, until the work itself substitutes for life and becomes the central purpose of their days? Are we programming our children, and thereby turning them into analogues of the machines they so efficiently utilize?




Cello Lessons or Video Games?




Surveying expert opinion on the question of how computers will ultimately affect our children’s lives yields a provocative range of ideas. Patricia Greenfield, a cultural psychologist at UCLA who specializes in analyzing tool use and art forms, points out that as a culture we increasingly esteem technological intelligence and devalue the social and emotional. Thus we expose our children to computer games, programmed learning software, and computer camps, all of which have children working with external symbols (pictures on a screen) rather than with internal ones (language, mental images). Although parents tend to be skeptical about video games, many overcome their concerns with the hope that their children are learning mental skills somehow valuable for the future.(Greenfield, in fact, terms these games the “training wheels for the computer age.”)14 Many educators find this emphasis troubling. Linda Pogue, of York University in Toronto, observes, “This machine is so cognitive, we’re forgetting the affective [emotional and social development]. I find children and university students too much in their heads—they’re not experiencing life, they’re thinking about life.”15


Software magnate Bill Gates paints a much rosier picture: “I think this is a wonderful time to be alive. There have never been so many opportunities to do things that were impossible before. It’s also the best time ever to start new companies, advance sciences such as medicine that improve quality of life, and stay in touch with friends and relatives.” Gates adds, however, “It’s important that both the good and bad points of the technological advances be discussed broadly so that society as a whole, rather than just technologists, can guide their direction.”16


Douglas Rushkoff, author of Playing the Future,17 represents a new cadre of thinkers who are pushing hard on old value systems. He sees traditional educational priorities based on linear thought (as in written text, planning ahead, writing or reading music, or cause-and-effect reasoning), dying off in favor of the holistic flow of living in the moment. He thinks today’s youngsters, whom he terms “screenagers,” represent an evolutionary leap in human consciousness because they aren’t bound by old-fashioned ideas of order but rather thrive in the state of chaos found on the Internet.


Physicist Fritjof Capra disagrees. He sees the information technologies as totalitarian, demanding ever more of our time and priorities, distorting people’s relationships to the world and to each other, and eliminating alternative views of reality. Capra, a committed skeptic regarding children’s computer use, believes we are far too worried about our youngsters’ store of information; we should be more concerned with the kind of thinking, caring, aesthetically sensitive humans they are becoming. “Increasingly, all forms of culture are being subordinated to technology, and technological innovation, rather than the increase in human well-being, has become synonymous with progress,” he asserts.18


“We need a large technical class that is well trained to do work that is mind-numbingly boring,” stated Eric Roberts of Stanford University’s computer science program in commenting on an escalating demand for computer science majors with programming skills.19 While many programmers disagree, Roberts’s remarks should at least make us pause to consider the future prospects of children propelled into toddler-to-teen technology.


As I watch solitary youngsters sitting at home mesmerized by their latest video game or software, I am reminded of Bill McKibben’s observations in The Age of Missing Information, as he laments our children’s separation from nature and real-life lessons such as patience and limits learned from interacting with the physical world.20 The global consciousness of an information society, he worries, is separating us from local, regional, and personal consciousness in which our actions have direct and observable effects on other living things. McKibben contends there is as much important “information” and a great deal more depth inherent in studying natural phenomena in real (snail-paced!) time than in cruising nature videos. For a child, reflectively examining a leaf or a pebble would be far more valuable than any published CD-ROM.


Philosophical arguments aside, what we really need to think about is how to prepare our children for life in an information-loaded but depersonalized landscape. Is it by connecting them to computers, or by spending comparable time on giving them an early grounding in humanity? As one thoughtful scientist and father mused, “Should I spend the money on cello lessons or video games?” Not enough people are asking these questions. I keep recalling Thoreau’s warning that if we aren’t careful, we could all become “tools of our tools.”




Technology and Power




Throughout history, new technologies have altered the existing social order, economy, and power structure. “Technology” is any tool or medium that helps people accomplish tasks or produce products more efficiently, and computers are only the latest in a long line of innovations—going back to axes and fire—that have changed the way humans interact with the world and each other. Computers, like all technologies that introduce new information or alter the format of information, are changing the balance of power in schools. Increasingly, the “techies,” rather than the educators, hold the power to make educational decisions.


“When these computers first came out, they were simple enough that any of us could deal with them. Now hardware and software have gotten so complicated, as they’ve added all this new gadgetry—most of which we don’t even need—you have to have an ‘expert’ just to keep it running. I’m really disillusioned. The whole field is being taken over by techno-nerds—they know basically nothing about education but they’re starting to run the show instead of the teachers,” one teacher remarked bitterly.


“The whole movement has been driven by techies, the ‘priests and priestesses,’ from the beginning of mainframes, and now it’s getting worse because everyone on campus is networked,” agrees Al Rudnitsky, a technology enthusiast teaching a popular course on “Information, Technology, and Learning” at Smith College. “We can’t manipulate our own equipment because we might mess up the whole system. Most troubling,” he feels, “is that most teachers have no underlying conception of what they ought to be doing with these things. They are overwhelmed by their regular duties; they don’t have enough time to prepare first-rate instructional programs for a whole new medium.”21


Educators are worried that education is becoming an adjunct to the technology business, a sort of training school for the high-tech world. We parents want to see our children succeed, but the foundations for true success—even future technology “guru” status—rest on skills that will not become obsolete with the changing of a microprocessor. Most successful technology innovators did not grow up with computers, but rather with rich, internal imaginations. Many were divergent thinkers who failed to flourish in the traditional world of school.


In ensuing chapters we will see how the adult-child balance of power may also change as a function of computerized learning. For now, let’s introduce a final theme, which concerns the changes in mental skills that will inevitably accompany the increased use of so-called digital tools along with the erosion of abilities that could result from using too much of today’s inferior software.





    Changing Technology, Changing Brains



“Reading books is boring and it takes too long. Searching the Web is faster and more fun because we can get sound recordings, like of a dolphin’s sounds, or a video of the discovery of the bow of the Titanic.”


Eleven-year-old student, Glenview, Illinois





In addition to altering society, new technologies also have a disconcerting habit of changing the mental skills and even the brain organization of people using them. Historically, one of the most profound examples of this neurological reorganization accompanied the advent of language, which furthered the size and power of left-hemisphere systems for logical, analytical thought. More recently, scientists have observed that even differences between pictorial languages (one form of Japanese writing, for example) and alphabetic scripts of European languages cause physical alterations during brain development.22 Fast-paced, nonlinguistic, and visually distracting television may literally have changed children’s minds, making sustained attention to verbal input, such as reading or listening, far less appealing than faster-paced visual stimuli. (This thesis is explored in depth in my book Endangered Minds.) One of my most pressing curiosities in writing this book has been how computer use will change the developing brain, and how we can maximize its positive effects without neglecting aptitudes we value, such as reading, reflection, original thought, or internally driven motivation and sustained analysis.




“BUT IT’S ONLY A TOOL …”


    
“It’s so cool to be an animator, and you can really mess with people’s heads.”


        David J. Masher, Animator for “Carmen Sandiego”23





In almost every conversation I have with either parents or educators about technology, this phrase arises: “But it’s only a tool.” This dismissal is, of course, a comforting demystification. Tools are subordinate to humans, like crayons or hammers. Surely, nothing to worry about so far as our kids’ minds are concerned.


I disagree. Whatever your attitude toward computer technology, neither this machine itself, nor the software it uses, is only a tool. First, studies demonstrate that people react to and treat computers, no matter what their software, as more “human” than machine.24 Second, the minute we add software, we are subject to the objectives, knowledge base, interests, and the biases—recognized or not—of the programmers.


Even utilitarian, tool-like software, such as word-processing programs and computer-aided design, imposes subtle attitudes. For example, students using word-processing software instead of pencil and paper tend to be motivated to write more but may regard the printout as finished before it is carefully edited because the first draft already looks so neat. Teachers are confronting the need to reevaluate their customary criteria in grading papers when masses of information can be downloaded, complete with graphics, spruced up with elaborate formats and typefaces, and presented as the result of “research.” The very availability of spell-check programs and calculators calls into question how much time to spend teaching “basic skills” such as spelling and arithmetic, as well as how actually to go about it. (More about all this later.) Drawing or designing by computer likewise changes the task demands—and the mental skills required—from doing the same work by hand, and may even alter our definitions of creativity.


Many of us who have struggled with “upgraded” versions of a familiar software package may agree with Clifford Stoll, a disillusioned pioneer of the Internet, who comments, “The computer requires almost no physical interaction or dexterity, beyond the ability to type … and demands rote memorization of nonobvious rules. You subjugate your own thinking patterns to those of the computer. Using this ‘tool’ alters our thinking processes.”25 Pointing out that the handwritten note is qualitatively different from an e-mail greeting, Stoll also worries that by learning to depend on a computer when confronted with a problem, we will limit our ability to recognize other solutions, and ultimately degrade our own thinking powers.


Others, of course, are convinced the computer enhances our mental powers by enabling us to farm out low-level skills and mechanical operations and focus on the “big picture” reasoning which only humans can (thus far) do. Computerized interventions have repeatedly shown their value in helping the learning disabled and physically handicapped by-pass difficulties and exercise their true intelligence. Yet as computer power and our dependence on it expands, this “tool” may be sliding ever so quietly into the driver’s seat.




THE STATE OF CHILDREN’S SOFTWARE: HARDLY A “TOOL” FOR LEARNING


Unfortunately, the state of most software “tools” for either entertainment or learning is disappointing at best and abysmal at worst. George Burns, director of computer use at the highly regarded Bank Street College of Education in New York City, is one of numerous thoughtful educators who believe that approximately 90 percent of current “educational” software is not worth buying.26 Currently, most is programmed by “techies” (“market droids” in the words of one Apple executive I spoke to) who have little if any knowledge—or interest—in child development or educational philosophy. Many are described in the trade as “classic computer nerds” who take their work very seriously but primarily enjoy seeing if they can make a program do something—for the pure excitement of making it work. Thus much “educational” software is crowded with extraneous and time-consuming effects that accomplish little beyond distracting children and distancing them from real learning. Moreover, many programmers are more interested in technical than human interfaces and are forced by speed-of-light production scheduling to subvert personal and social concerns to almost inhuman working hours. “Speed is God. And time is the devil,” one computer executive stated recently as he exhorted his employees toward ever higher-speed product development.27


Are these the values we want influencing and teaching our children? More responsible companies are employing educational consultants, but as has happened in television, their counsel may not be heeded when “bottom-line” issues are at stake. The market moves quickly, and when it does, most software firms will worry less about educational goals than amusing special effects.


In the next chapter we will look closely at some examples and consider how software decisions both reflect and influence our ideas about how children should be taught. I hope we will put to rest the notion that a computer is only a tool.




The Plan of This Book




To probe the effects of any technology on young people’s minds, we should first understand the fundamental processes of mental growth and brain maturation. I have approached the topics in the following pages from my perspective as a developmental and educational psychologist, presenting important background information about ages and stages of cognitive development and what adults can do to optimize their children’s mental growth. Thus, this book incorporates a practical guide on how to help children develop their minds right alongside the when, where, how, and why of using—or not using—technology to assist in the process.


I must also mention that, although I have been invited by several software developers to consult on products, I have no business association with or particular allegiance to anyone in the computer industry.


The book is divided into three parts. In the next two chapters we will visit the current scene in schools, homes, and home schools, review the basics of educational computing, and offer guidelines for technology choices. Part Two will treat with personal issues in technology use: physical health, intellectual and brain development, and the social, emotional, and other personal aspects of children and teens using computers. Part Three describes practical applications that illustrate appropriate and inappropriate ways to use new learning technologies with different age groups. Finally, I will tackle some observations about the future, which will inevitably present our young people with challenges not yet envisioned. With thought, planning, and our own good sense, we should be able to develop young minds that are able to deal not only with these challenges, but also with anything else that the digital revolution has up its hard drive.







Chapter Two


Computing Basics for School and Home


    
“The potential of computers for improving education is greater than that of any prior invention, including books and writing.”


        Derrick Walker, educational researcher (1984)1





    


“The tacit and achingly optimistic American belief that wonderful technologies will make things better has run into rough water.”


        Jan Hawkins, Director, Center for Children and Technology (1996)2







The “computer revolution” in education involves far more than simply finding new ways to help kids learn. It challenges some of our most deeply held beliefs about how children should be raised and educated. Much of the abysmal state of today’s educational technology results from failure to confront three basic issues: (1) technology’s potential to alter the adult-child balance of power and change schooling as we have known it; (2) the implications of software choices; (3) appropriate planning for computer use at home and school.


In this chapter we will approach these issues, as I did, by visiting real classrooms and homes to observe what is really being done to our children in the name of “computer learning.”


The Balance of Power: Who’s in Charge Here?


Mr. Smith’s classroom carries the faint scent of computer dust mingling with adolescent angst. Twenty-two computers are arranged around the periphery, with chairs facing the center of the room. As we await the arrival of his students, he explains that I am to see a seventh-grade class starting an eight-week cycle of “computer literacy,” including technical information and word processing. This is their second class; in the first they watched a video explaining how a computer works. Mr. Smith, a former industrial arts teacher, sees 125 students a day and also oversees all technology planning and support for the building. We are in a suburban school district noted for its forward-thinking philosophy and strong history of educational excellence.


As the students file in they somberly take their places with their backs to the machines.


“Wear your clothes properly in my class,” barks Mr. Smith at one young man with his hat pulled over his eyes. A hostile glance from the student earns him an immediate “time-out” in the hallway.


“Get out of here until you’re ready to follow my rules.”


Class begins. Half the students take notes and the rest gaze at the floor as Mr. Smith lectures and questions them. He expects precise answers. Students who have parents in the computer business seem to be the only ones who know the material, and I find much that is unfamiliar to me as I try to follow a technical discussion of differences between Macintosh and IBM engineering and fine points of MIPS (millions of instructions per second). Five out of the twenty-two students participate in the discussion; Mr. Smith airs his expertise while the rest avert their eyes and glance at the clock.


“I don’t know the name, but …” One earnest girl struggles to answer a question.


“Don’t give me that,” snaps their teacher. “I want a name.”


Finally one boy ventures hesitantly, “When can we get started working on the computer?”


“When you learn all about it.” Before they can turn their chairs around and touch the keys, each student will have to pass a test on the content of Mr. Smith’s lectures.


Three blocks away another seventh-grade computer class is meeting, this one a part of the math curriculum. Here I see a similar set of computers, but the chairs face the machines and each chair holds an intense young body. A hum of energy pervades the room as the teacher circulates, quietly asking questions or responding to requests for guidance. Although MIPS may not be on their minds, these youngsters have little difficulty making the machines do their bidding.


This class is preparing a statistical analysis of data it has collected in a survey on the habits of middle schoolers, such as amount of time spent on homework. Each student is preparing a written report summarizing the findings, and they enthusiastically describe their projects upon request. I am impressed by their mastery of both the technology and the mathematical subject matter.


I stop behind one girl’s chair. “Did you find any correlations between these variables?” I ask, clearly recalling my own struggle with these concepts during college years.


“Oh,we can’t with this data set,” she replies. “These are not continuous variables.”


Oh.


    


Changing Power for a New Generation



“I want my son to learn history, not spend his time at school playing computer games!”


Media Executive, Connecticut suburb






“The most interactive experience you ever had with your computer is less interactive than the most meaningless experience you ever had with your cat! Watching the computer industry hop aboard the words ‘progressive education’ to its own advantage but not to the advantage of teachers or kids makes me uncomfortable.”


Tom Snyder, educational software designer





Computers won’t make bad teachers into good ones, but choices in technology use reflect important philosophical differences and may change not only what we teach but also how we teach it. In fact, decisions about technology use are intensifying tensions that have long existed between so-called traditional and progressive educators. On the one hand, computers may reinforce what is sometimes termed the “factory model” of education: a teacher (or a software program) firmly in charge, dispensing a well-defined body of knowledge, and preparing a work force accustomed to lining up, doing what they are told, and not asking too many questions. Far out on the other end of the continuum is the “learner-centered” approach, in which the teacher acts as more of a “coach” and students are expected to ask questions and actively pursue learning because it is important or interesting to them.


For example, in a booklet published by a telecommunications company, computer teacher Peggy Wyns-Madison, from PS 131 in Brooklyn, New York, describes what happened when she switched from traditional whole-class instruction to small-group work with students using open-ended computer software. “My students took control over their learning while having fun too,” she comments. “My role as a teacher in the traditional sense vanished.”3


Many educators think that traditional roles must change because today’s students are increasingly difficult to teach.Their learning habits have been shaped by fast-paced media that reduce attention, listening, and problem-solving skills as they habituate the brain to rapid-fire visual input. Moreover, children’s media access to the adult world of information has undermined the authority of adults who used to control both the curriculum and the means (e.g., teaching reading) to access it. Faced with wandering attention and even outright rebellion, we search for more positive ways to approach a generation that has become cynical before it has learned to think critically.


Jack McGarvey, middle-school computer teacher in Westport, Connecticut, believes computers will “force a change in the way we all do school.” He teaches twelve-year-olds to create multimedia reports using art, animation, photographs, sound, text, and film clips to study Greek mythology. “I have become more of a coach than a dispenser of knowledge,” states Mr. McGarvey. “The joy of all this is that these children have rediscovered intuition, a virtue that is not honored in most of today’s schools, which still cling, incredibly, to chalk-and-talk as the pre-dominant mode of teaching.”


“Empowering” youngsters to “construct” knowledge rather than having adults decide when and how to funnel it into their brains has long been an objective of many future-oriented (some say “progressive”) educators. In fact, such constructivist methods long predate the computer, and we lack substantive proof that children gain anything more than fun from adding multimedia. Research by Judi Harris at the University of Texas indicates that having computers in the classroom does not, by itself, change either teachers’ belief systems or their teaching. She found they will either select software that reinforces what they have always been doing or simply ignore the computers.4


Mr. McGarvey acknowledges that not all of the faculty share his enthusiasm, insisting that more traditional written demonstrations of knowledge require more subject matter understanding than knowing how to scan photos into a report.5 Other skeptics claim that many glowing reports of computer use are pie-in-the-sky hype promulgated by those more interested in peddling or teaching computer than in teaching subject matter. They worry that new technology is being used as a Trojan horse to smuggle untested—and even radical—theories and lowered standards into the schools.




Power Shifts at Home



“It’s really hard to know how to set limits these days.”


Parent of a twelve-year-old







On the home front, I constantly hear from parents confronting the issue of how much power to yield to the demands of their media-saturated children. As it becomes difficult to control what comes into the family living room, traditional lines of family authority are constantly tested.6 Moreover, many intelligent adults who believe themselves technologically challenged cave in too easily to their youngsters’ demands for techno-stimulation. They tend to believe software can do a better job of teaching than they could themselves and may even assume that “machine-smarts” are better than “real-world smarts.”


I have heard far too often, “These kids are so much smarter than we were. Look how they manage these computers!” Nonsense!! It’s not that difficult, and even if your child is using a computer, she still needs your involvement. Your kid may be teaching you about the machine, but you are still in charge of teaching things that are far more important!


In short, computers are a new way to stir up old questions of how best to raise and educate our young. As we begin now to consider the important topics of choosing and using software (defined here as programs or applications, including CD-ROMs) we will discover that these decisions reflect attitudes that may profoundly affect the quality of children’s learning.




Software at Work: For Better or Worse


It is 9:30 in the morning as I approach the forbidding hulk of an elementary school in an urban neighborhood noted mainly for the density of its housing projects and the too-often unfulfilled aspirations of the generations they have sheltered. Seeking “best examples” of computer use, I hope to see motivated students, reenergized teachers, new paradigms for learning. This school, noted within the district for the magnitude of its technology expenditures, represents my first stop.


Ascending the stone steps worn concave by yearly echelons of small feet, I check in at the desk of the armed security guard. The building’s halls are wide, clean, and empty, suggesting order, purpose, and respect for authority. I glimpse teachers in classrooms with many rows of children earnestly going about the business of school. This is the real world: Whether or not these children are asking questions and “constructing” knowledge is deemed far less important than whether they are on task, attentive, and able to pass the competency test. When released later, the youngsters will march wordlessly through the halls, arranged by height from tallest to shortest, as did the generations before them.


When I locate the computer room—distinguished by a huge banner that reads, “COMPUTERS ARE OUR FUTURE!!!”—I find thirty-two nine-and ten-year-olds lined up at two rows of machines. Each head is adorned with large black earphones, conveying the impression that I am calling on a colony of extraterrestrial gnomes. Each child pursues a solitary task while one teacher and an aide circulate.The teacher—who is actually a paraprofessional employed as chatelaine of this electronic castle (and with an enormous ring of keys to prove it)—explains that this group comes four times a week to practice reading and math skills. Many, she indicates, rolling her eyes down the rows of plugged-in heads, are below grade level in basic skills.


I randomly select a position behind Raoul, who is engaged in a math activity. The director reminds the students to enter the program at the correct level for their ability, but I begin to suspect something is amiss when Raoul effortlessly solves a few simple addition problems and then happily accepts his reward—a series of smash-and-blast games in which he manages to demolish a sizable number of aliens before he is electronically corralled into another series of computations. Groaning slightly, he quickly solves the problems and segues expertly into the next space battle. By the time I move on, Raoul has spent many more minutes zapping aliens than he has doing math. My teacher’s soul cringes at the thought of important learning time squandered. I also wonder if what we are really teaching Raoul is that he should choose easy problems so he can play longer, or that the only reason to use his brain even slightly is to be granted—by an automaton over which he has no personal control—some mindless fun as a reward. I wonder who selected this software, which seems so incongruous in the no-nonsense atmosphere of the school. Is there any plan here—or are these machines window-dressing for a struggling district?


Dareesha, on the other side of the room, has been assigned practice in reading skills. According to the aide, she has one of the lowest reading levels in the class and should be getting remedial help in language expression and understanding. Dareesha watches as a page with a few lines of storybook text appears, embellished by a colorful illustration. She examines the pictures as the cursor highlights and a voice reads each phrase of the text. This takes approximately twenty seconds; now Dareesha’s face breaks into a broad grin as she seizes the mouse and for several enchanted minutes clicks skillfully on the objects in the illustration. In response, each picture animates and performs a clever act: a mailbox opens and waves its flag, flowers bend in a rhythmic dance, vegetables turn jet-propelled and zoom across the screen. Dareesha, mesmerized, laughs aloud, unfortunately attracting the attention of the aide who materializes over her shoulder. “Read me that story!” she demands. Dareesha wilts and begins futilely to attempt sounding out the words on the screen.


“You’d better try harder or you’ll never pass this grade,” comments the aide, moving on. Dareesha sighs, looks over her shoulder, makes a few limp passes at the words, which are clearly too difficult for her, and begins once again clicking on the pictures.


As the class files silently out (“You’ve grown!” exclaims the aide, propelling one child two places ahead in the row), I have a chance to chat with the director of the lab.


“No, I don’t have nearly enough time to give attention to each kid,” she sighs. “Actually, I’m not really a trained teacher. They drafted me because I was pretty good with these machines. So I get the kids started on the programs, then I can go about my business—a lot of paperwork and there are always a few of these darn things that need fixing.”


“Who selects the educational software?” I wonder.


“Oh, I do, mostly. Occasionally we get something from the central office, but the kids like these better. I get all these samples from manufacturers, so I take them home and let my eleven-year-old daughter try them out and pick the ones she likes best. Then we get several copies. I have a budget for ordering new stuff. Some of the CD-ROMs are real cute.”


Wincing, I express my thanks and take my leave. The guard is still in place as I sign out of the building.


“Good visit?” she inquires with a smile.


“I guess so,” I reply. “I learned a lot.”


[image: image]


Across town, in a neighborhood of elegant townhomes and modestly shuttered boutiques, I locate the discreet placque of one of the city’s most exclusive private schools. A waiting room with Williamsburg decor and gleaming antiques serves as a genteel holding pen for an anxious couple awaiting the admissions director. One of their reasons for choosing this school, they tell me hopefully, is its computer program. “We want our daughter to have a head start,” they beam. “That’s what kids need these days—everything’s so competitive.” She will be four in September.


The technical coordinator of the lower school is delighted to show off her lab: twenty sparkling machines and a dazzling array of the latest software. Although the coordinator has no training in teaching or child development—in fact, she “came over” from business—she also serves as computer consultant for software selection to other schools. Among her criteria for choosing new programs, “cute” once again ranks high.


Eighteen small first-grade bodies take seats around the room. “Class” today consists of exploring software, and the level of enthusiasm is high. The director has asked them to pair up (“So they learn to cooperate”), and most of the pairs get on well—mainly by letting the more dominant member handle the mouse. A few altercations break out when the subordinate partner becomes discontented and tries to grab the controls. I am reminded of a comment by a wise preschool teacher: “Automatically teaches cooperation? Ha! What they do is fight.” In this case the difficulty is dealt with by promising each his own turn the next time, but a couple of sulky faces remain.


I am looking hard for learning, but I am having trouble finding it. Since every one of these students has access to a computer at home and they choose familiar programs to play with, they are all adept at the controls. The most popular choice is a graphics program that allows them to draw and color pictures on the screen, using the mouse as a drawing implement with a number of “tools” such as different colors and patterns of “paint,” wide or narrow lines, etc. They may also add “clip-art” (predrawn images), stamps (stars, dots, letters, etc.), or text. Although currrent educational wisdom suggests this type of program is most valuable when directly linked to some teaching objective, such as illustrating a story the child has written or exploring patterns for a math unit, no such goal is apparent. The fad today involves exploding the pictures with a ticking bomb, which produces a gratifying noise as it instantly annihilates the drawings.


Mindful of many early childhood teachers’ reservations about computer drawing programs (see Chapters 5 and 7), I poll the class.


“Would you rather draw with a computer or with crayons and markers?”


All the boys and all but two of the girls vote unequivocably for computers. Why?


“It’s easier.” (The majority.)


“It’s funner.”


“It’s prettier.”


“I can blow it up—that’s cool.”


The popularity of this type of program guarantees I will have plenty of opportunities in my travels to contemplate whether it is worth the money and the time for children of this age to be delving into this new “multimedia” instead of—or even in addition to—more traditional forms of multimedia such as fingerpaints and mud pies.


One pair of nonartists chooses a “problem-solving” game, making their way through a “virtual” building—vividly depicted in realistic graphics—in a quest to solve a mystery, noticing clues as they go along and making inferences about how each relates to the goal. Trying to get kids to reason and draw conclusions is important, but the way these youngsters (and even older ones I have watched) go about playing the game obviates the purpose, since they approach the problem purely as a “guess-and-test” challenge. That is, one player watches and makes cryptic comments while the mouse-handler runs through the brightly colored scenarios as quickly as possible, clicking randomly until something works. Having learned, purely by trial and error, how to get to level one, they randomly click again until they master level two, and so on. Thus, they eventually build up a seemingly impressive repertoire of the right moves to make without having had to reason about anything. This particular game has a secondary goal of getting the player to make a “mental map” of the building so he doesn’t crash repeatedly into the same walls and can navigate intelligently between rooms. Again, this objective is obliterated by the children’s guess-and-test strategy.


I am discouraged by my estimate of what they are learning, namely: Don’t stop to think, don’t work the problem through, don’t read the few text screens (even if they could), just jump in and try something—if it doesn’t work you can blow it up, start again, or switch programs. I am vividly reminded of the legions of experienced teachers who have plaintively told me, “I can’t get these kids to concentrate on anything for more than a few seconds. If the answer doesn’t come right away they have no patience and no strategies for problem-solving.”


I am also frustrated by my observer role, since I am sure that as a teacher, with only these two students, I could encourage thought and learning from this game. Of course, even with a small class, this option is not possible for the director, who has all she can do to keep everything running and is currently busy rebooting a machine that has rebelled against its overly enthusiastic user. So I gently interrupt the players only to ask them to explain to me what is happening.


“Can you tell me what you’re supposed to be doing?”


“Just get to the end,” the mouse-handler replies through clenched teeth, as he clicks yet again into the same blind alley and finds himself standing once more outside of the virtual building as the bell rings. Frankly, had he spent this period outside the real building on the playground, he would have engaged in more meaningful problem-solving. As I leave the building, I pass the admissions office where the parent applicants are concluding their interview. I wish I could tell them they should ask some serious questions before picking a school just because it “has computers.”


In 1987 Diane Ravitch warned about the danger of letting the “glamour and gimmickry of educational technology” erode the humanistic side of the curriculum, the search for meaning, and the ability to analyze materials that do not produce instant gratification. She quoted a comment by the editor of the technology section of Forbes magazine: “In the end it is the poor who will be chained to the computer; the rich will get teachers.”7


[image: image]


It is 5:00 in the afternoon and Suzanne is tired. Running a consulting business at home with two preschoolers underfoot is a challenge, and today has been particularly difficult because she has tried to enforce the “no TV” rule. Suzanne cares a lot about her children’s development, and the toys and projects strewn about the living room when I arrive are obviously chosen for their educational value. She glances apologetically at the untidy kitchen, where two-year-old Amy has removed all her clothes and is standing on a chair, blissfully pouring water into containers in the sink. Four-year-old Jeff is sulking on the couch, whining to watch TV. “How about your computer programs?” inquires Suzanne. “Jane wants to see how you can do them.”


“Thank goodness we’ve got the computer,” she confides to me. “ At least he’ll be learning something. This kid would watch something on TV twenty-four hours a day if I’d let him!”


Wordlessly, Jeff runs down to the basement office and climbs into the chair in front of the computer.


“I’ll put in the alphabet program … you like that one.” Suzanne inserts a CD and hastily runs upstairs to check on Amy. Jeff, already mesmerized, seizes the mouse as a display of letter A appears. He clicks on the pictures, each of which animates, performs a routine, and recites an alliterative sentence: “The aching alligator avoids the ape.” It is a “cute” program, with charming and amusing graphics, and Jeff is riveted to the screen, his mouth hanging slack and silent. “Interaction” consists of pressing the key and looking at the show. At one point I try to initiate a conversation about something on the screen, but Jeff has beamed up beyond my space, oblivious to my voice.


Given Suzanne’s choices at this moment, it is understandable why she has seized upon this alternative, but if she thinks her son is “learning” anything more than he would from TV or a children’s video, she is probably mistaken. Simply selecting and watching a screen is a pallid substitute for real mental activity. Moreover, reading and writing are not primarily built on alphabet knowledge, but on language ability—including the power to listen carefully, understand what others are saying, and express ideas effectively. If Suzanne could spare the energy at this taxing time of day to read to her children and discuss the story or let Jeff play in the kitchen and talk with her while she prepares dinner, she would be doing something far more educational (and “interactive”). Or had Jeff not already been seduced by the hypnotic power of a screen, he might even spend this time playing independently and actively using his brain. But he is a child of the media and perhaps he has already lost touch with the quiet intelligence of his own thoughts.


One of the most troubling aspects of this situation is that most people don’t seem to think there’s anything wrong with what I’ve observed. “Don’t you love to see these kids learning so much!” is the general attitude. There’s no question that one’s initial reaction to much children’s software is bedazzlement; it takes a while to realize that the remarkable tricks are mostly being played by the computer, not by the child. I admit I tend to be a critical observer, but it doesn’t take an educational psychologist to assess the value of computer applications—just cut through the colorful dog-and-pony shows and consider the degree of real mental stimulation. Whose brain is doing the growing—that of the programmer, or that of the child? Fortunately, better choices are slowly becoming available. Here are some practical tips for evaluating software:



Tips for Choosing Software


1. Determine what purpose you wish to accomplish, realistically considering the child’s age. Avoid giving a youngster overly advanced selections.


2. Preview the program if possible, and don’t always believe package claims. ( If you enlist the child’s help in the review process, keep in mind that youngsters tend to respond enthusiastically to any novel program—even brain-numbing ones.) Some possible sources of objective information:


Libraries (community or school) often have sample software, and librarians and media specialists are excellent sources of information.


A trusted teacher at your child’s school or district office may be able to suggest appropriate software that fits with the school’s curriculum.


A review in a reputable magazine or journal, preferably one that does not accept advertising from software companies, may point you in the right direction.


University libraries subscribe to professional journals in technology education that often contain software reviews. Ask the librarian for assistance.


Friends, neighbors, and other parents at your child’s school may be willing to let you borrow software that they own.


Educators can seek out recommendations from reliable colleagues or professional resources.


In schools, experienced hands suggest a minimum of three faculty evaluations before any software is purchased. A multidisciplinary perspective is helpful.


“Just because it’s cheap or free, it isn’t necessarily any good,” say the experts.


3. Look for programs with varying levels of difficulty, clear and understandable “graphical user interfaces,” i.e., the ease with which the child can navigate through the program’s educational features.


4. Examine graphics and sound critically with an eye toward artistic merit. Is this the material you want influencing your child’s aesthetic sensibilities and tastes?


5. Consider whether the content is directly related to the learning or simply a thin veneer of information pasted over a “shoot-’em-up” or icon-clicking game.


6. Does the software encourage original thinking? Is anything left to the child’s imagination?


7. Be alert for gender biases in characters or activities. Are both male and female characters portrayed as active problem-solvers?


8. Seek suggestions of activities that go beyond the computer. Do they relate to the program and have some inherent learning value? Are there support materials and noncomputerized activities to provide meaning and follow-up?


9. Does playing this program mean that your child will be “sold” anything—from products to ideas—of which you might not approve?


10. “Cute” is not a valid criterion for choosing a learning activity.







Educational Software for Thinking Skills




The best programs can extend problem-solving skills. Here are comments from those in the know about software decisions:



[image: image] Josh Barbanel of the New York Times sets four criteria for good educational software:


1. It does more than simply transfer paper lessons to the screen. For example, if your child needs skill-building (e.g., multiplication tables, fractions, angles, irregular spelling words), look for programs that intersperse quick drills with more conceptual learning (e.g., interesting simulations that require using the skill to solve the problems).


2. It should teach (i.e., coach the child on why an answer was incorrect or clearly present new information) as well as drill.


3. It should not make them feel stupid if they don’t know the answer.


4. It can’t be boring.8


[image: image] Barbanel objects to programs that “secretly scramble their minds, training them to be nonlinear, nonrational thinkers,” but wants an “orderly progression of the mind” instead of programs that look like video games or fast-paced television commercials.9


[image: image] Software reviewer Warren Buckleitner advises that the best software lets your child “take play one step further with ‘virtual’ manipulatives, giving her exposure to hard-to-characterize concepts such as symmetry, time and motion” as well as plenty of time to experiment with these concepts. (Still, he points out, the learning gained will never replace that gained by caring for a pet or playing outdoors.)10


[image: image] Technology consultant David Thornburg believes the child should be able to “craft a personal pathway through the content” rather than being driven by the program through a set scenario.11







All agree that programs should give the child the pleasure of gaining mastery over a difficult problem or succeeding in a task, rather than rewarding with extra games or silliness.


No matter how good the software, children often need direction (“scaffolding”) to use it effectively. For example, one California study compared learning from a problem-solving lesson for three groups of ten-year-olds as they worked in pairs on computers. One group was guided in asking good questions; another group was simply told to ask and answer questions with each other; a third group was simply told to solve the problems. The first group’s performance on the task, as well as its scores on a follow-up test, was dramatically better than that of either of the other two.12




The Seduction of “Edutainment”




I have been asked to consult with a small elementary school, and in my “downtime” I visit the library, where four computers are grouped in one corner. Eight third-graders have been sent here by their teacher to work with a software program designed to motivate story-writing. First they create a picture by selecting one of several backgrounds and elaborate the scene with a wide choice of icons; then with their imagination presumably stimulated, they write a story.


These youngsters have used the program before, and they immediately set to work. Two boys deftly call up a landscape and add a river, a bridge, and a pagoda (although they don’t know its name). They drag in icons of trees and flowers and spend a number of minutes debating their placement and experimenting with their size. They are clearly having fun, and the visuals are very compelling, but so far no writing has occurred. Conversation is limited to giggling and terse comments: “It should go there.” “O.K.” Other groups are similarly engaged, but they, too, have yet to do any writing. Two girls spend the entire time printing their names and changing fonts.


At this point the teacher arrives to check their progress. She is a second-year teacher with a graduate degree from a premier college of education. She scans the group.


“Aren’t these great?” She asks me. “It gives them ideas what to write about. We use this program a lot.”


“But the period’s half over and they haven’t done any writing,” I point out.


She turns to the children. “I hope you’re doing some writing.”


At this point, one serious-looking girl becomes disgusted and moves to another area where she can use a computer with plain old word-processing and no graphics. Her partner, who is a dyslexic with a prescription for reading and writing remediation, continues to paste, resize, and erase icons.
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