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SMART SCHOOLS



The Hanging Gardens of Babylon counted as one of the seven wonders of the ancient world, alongside the Colossus of Rhodes, the pyramids of Egypt, and the Temple of Artemis at Ephesus. Word comes down to us of a terraced wonderland of fountains, trees, and flowers, rising up from the banks of the Euphrates. King Nebuchadnezzar II constructed this sumptuous adjunct to the royal palace more than half a millennium before the birth of Christ.


Of these ancient wonders only the pyramids remain. Today great physical constructions play second fiddle to the wonders of everyday life—for instance, the transistor, which packs little boxes with great powers of voice, image, and computation; or, more humble yet, the light bulb. How hard it is to imagine life without light available at the flick of a forefinger!


And another invention: schools. Yes, schools. A wonder, really. A very new thing, if we mean public schools, schools for everyone, schools as part of a massive committed mission to bring to virtually all of a population with its multifarious ambitions, misgivings, talents, and quirks basic knowledge, skills, and insights. Schools are wonders in the same way that light bulbs are—too much a part of everyday life to amaze us, but, from a historical perspective, quite novel and exotic in their ambitions and accomplishments.


Not, it must be said, that schools always seem to function in as wondrous a way as we would like. Not that we are so happy with how schools work and what they achieve. Not that society gives over to schools and teachers the resources and the honors they deserve. But with all that, still a wonder indeed. Gripe how we will about what schools are not doing these days, they are already doing things undreamt of a couple of centuries ago, much less in Nebuchadnezzar’s day.


USING WHAT WE KNOW


Dreams are where the dilemma starts. Although schools already achieve things undreamt of earlier, we have more ambitious dreams today. We want schools to deliver a great deal of knowledge and understanding to a great many people of greatly differing talents with a great range of interests and a great variety of cultural and family backgrounds. Quite a challenge—and why aren’t we doing better at it?


Some say, “We don’t know enough. We don’t know how learning really works. We don’t know how teachers really think about their craft. We don’t know how to cope with cultural diversity. We don’t know how schools can work better as institutions. We just don’t know enough.”


I think they’re wrong. Of course, we want to know and understand more about all those things. But we know enough now to do a much better job of education. We know because we have made an effort to find out. Over the past quarter century, psychologists have come to understand more deeply how learning works and how to motivate learning. Sociologists have studied how classrooms and schools as institutions work, what makes them resistant to change, and how to foster change. Innovations in various educational settings around the world allow us to compare experiences across contexts and cultures. We know a lot about how to educate well. In the later chapters of this book, I’ll do my best to prove this.


The problem comes down to this: We are not putting to work what we know. In the school down the street, in the school across the river, students are learning and teachers are teaching in much the same way they did twenty or even fifty years ago. In the age of CDs and VCRs, communications satellites and laptop computers, education remains by and large a traditional craft.


Of course, the educational landscape sparkles with isolated innovative programs. Some individual teachers are ardent experimenters, trying worthwhile things. Some initiatives score important successes here and there. But most are limited. Most do not put to work in any full and rounded way what we know about teaching and learning. We do not have a knowledge gap—we have a monumental use-of-knowledge gap.


To close this gap, we need schools that put to work, day in and day out, what we know about how to educate well. We can call such schools “smart schools”—schools wide awake to the opportunities of better teaching and learning. We can think of smart schools as exhibiting three characteristics:


Informed. Administrators, teachers, and indeed students in the smart school know a lot about human thinking and learning and how it works best. And they know a lot about school structure and collaboration and how that works best.


Energetic. The smart school requires spirit as much as information. In the smart school, measures are taken to cultivate positive energy in the structure of the school, the style of administration, and the treatment of teachers and students.


Thoughtful. Smart schools are thoughtful places, in the double sense of caring and mindful. First of all, people are sensitive to one another’s needs and treat others thoughtfully. Second, both the teaching/learning process and school decision-making processes are thinking centered. As we shall soon see, putting thinking at the center of all that happens is crucial.


Informed, energetic, and thoughtful—three broad characteristics for the smart school. These characteristics are not revolutionary. They are common sense by and large. But they are not common practice. In most schools, faculty and students are not well informed about how teaching, learning, thinking, collaboration, and other such elements of schooling work best. In all too many schools, energy levels are low; students, teachers, and administrators fight a thousand frustrations. And most schools do not put thinking at the center of the learning process or at the center of working together with one another.


In this book, I want to describe in broad stroke the contemporary science of teaching and learning that can inform teachers, students, and administrators about how learning works best. I want to touch on factors that create positive energy in a school setting. And I want to focus particularly on the role of thoughtfulness in the teaching/learning process, the key to genuine learning that serves students well. My hope is that this book, along with other publications and events, will help communities everywhere to work toward smart schools.


The goals of education are a good place to start.


GOALS: TOWARD GENERATIVE KNOWLEDGE


What do we want of education? This is the key question for the entire enterprise. Unless we know what we want and pursue it with ingenuity and commitment, we are not very likely to get it.


Of course, in a broad sense, we know all too well what we want. It can be put in a single word: everything. In Popular Education and Its Discontents, Lawrence Cremin, late historian of education at Columbia University, especially emphasized how we bedevil education with agendas. We try to solve all our problems by assigning them to educators—not only knowledge but citizenship, moral rectitude, comfortable social relations, a more able work force, and so on.


It is easy to like the sound of all of these goals. Most of us would be happy to see public education working away at them insofar as it can. But we should also wonder whether the educational enterprise has a core.


One reason to worry about a core is that the “everything” agenda for schools is an energy vampire. It drains teachers, students, and administrators. Think how crucial an energetic spirit is to any institution you want to thrive. Nothing drains energy more than having too many things to do and too little time to do any of them anywhere near well. I certainly am not saying that schools should focus very narrowly on reading, ’riting, and ’rithmetic, for example. But I am saying, in common voice with many others these days, that some focus is imperative.


So even though we want everything, what do we want most? Without apology, let me attempt an answer. Here at a minimum is what we want, three general goals that stick close to the narrower endeavor of education. These are goals almost no one would argue with:


Retention of knowledge


Understanding of knowledge


Active use of knowledge


A summary phrase for the goals taken together might be “generative knowledge”—knowledge that does not just sit there but functions richly in people’s lives to help them understand and deal with the world.


No futuristic agenda this! These goals are not meant to sound exotic. They do not reach for anything very new. They follow directly from the core function of education, passing knowledge from one generation to the next. Whatever else a school is doing, if a school is not serving these goals well, it hardly deserves the name of school.


Lest these goals sound altogether too narrow, let me emphasize how broadly I mean “knowledge.” While the term sounds somewhat circumscribed, the English language seems to offer no perfect word to cover the many kinds of learning. So let it be knowledge, emphasizing that this includes factual knowledge, skills, know-how, reflectiveness, familiarity with puzzlements as well as solutions, good questions to ask as well as good answers to give, and so on. As to its content, think in terms of typical subject matters, if you like—reading, writing, mathematics, science, history, and so on. They will do for the present.


We need to pursue every one of these three goals to achieve generative knowledge—knowledge that serves people well in later academic and nonacademic pursuits, knowledge that empowers the new generation to build even further.


Take, for example, goal number one, retention. Having knowledge for the Friday quiz does learners little good unless they still have it when they need it months or years later. Or take goal number two, understanding. There is little point in having knowledge that is not understood. Of course, not everything has to be understood completely. But, for example, if you do not understand when to use the arithmetic or algebra you know, it cannot do you much good. If you do not understand why history unfolds as it does, you will be ill equipped to grasp current events, vote wisely, or steer your own life with an eye on historical forces.


As to active use, the third goal, there is little gain in simply having knowledge and even understanding it for the quiz if that same knowledge does not get put to work on more worldly occasions: puzzling over a public issue, shopping in the supermarket, deciding for whom to vote, understanding why political turmoil persists at home and abroad, dealing with an on-the-job human-relations problem, and so on.


Retention, understanding, and the active use of knowledge … three goals of education hardly anyone can argue with. Of course, one can have other sets of fundamental hard-to-argue-with goals for education besides these. In his 1982 book The Paideia Proposal: An Educational Manifesto, Mortimer Adler advocates the trio of (1) the acquisition of organized knowledge; (2) development of intellectual skills; (3) enlarged understanding of ideas and values. I like Adler’s goals. Retention, understanding, and the active use of knowledge include them, when we remember that knowledge has a broad interpretation that includes skills.


However, I like my terms better, because they describe not only what the learner gets but what the learner is supposed to be able to do with it afterwards. In particular, retention and active use point toward action. Not stopping at acquisition, they declare that the learner can go on to do things. Understanding too points toward action. As we shall see in chapter 4, understanding involves what we will call “understanding performances.”


MEANS: THOUGHTFUL LEARNING


They seem innocuous, the three goals proposed here. They do not ask for any more than what we have always been asking for. They do not sound like much of a wake-up call for schools.


But I will let you in on a secret: These goals by themselves are enough to lead us to an ambitious vision of smart schools. Simple and agreeable though they are, they demand a great deal of schooling. Contemporary educational practice in the United States and in many other settings comes nowhere near achieving reasonable versions of these goals.


Nowadays, students emerge from primary, secondary, and even college education with remarkable gaps in basic background knowledge about the world they live in. A case in point: Most seventeen-year-olds cannot identify the date of the U.S. Civil War within half a century. In addition, students do not understand much of what they are taught. After education that directly treats important and accessible principles of physics, biology, and mathematics, many people persist in fundamental misconceptions about the world around them. And further, people do not use what they know. At home or in business, people fail to muster basics of writing, reading, and relating to others that have been prominent in their educational experiences. Chapter 2 says much more about all this.


The bottom line is that we are not getting the retention, understanding, and active use of knowledge that we want. If what we are doing is not working, what do we do instead? What do these shortfalls argue for?


The research and experience of educators, psychologists, and sociologists over a number of years offer a clear answer, the harvest of what might be called an emerging new science of teaching and learning. It is not a completely original answer. Many thoughtful people from Socrates on have expressed the same spirit. But the contemporary understanding of human thinking and learning has buttressed their insights with an array of careful evidence that makes the conclusion difficult to challenge.


The answer is this: We need thoughtful learning. We need schools that are full of thought, schools that focus not just on schooling memories but on schooling minds. We want what policy analyst Rexford Brown in a recent study of schools called “a literacy of thoughtfulness.” We need educational settings with thinking-centered learning, where students learn by thinking through what they are learning about.


While the chapters to come will revisit this theme again and again, that in a nutshell is the message of extensive research on the nature of human thinking and learning. The rationale can be boiled down to a single sentence: Learning is a consequence of thinking. Retention, understanding, and the active use of knowledge can be brought about only by learning experiences in which learners think about and think with what they are learning.


Notice how this single sentence turns topsy-turvy the conventional pattern of schooling. The conventional pattern says that, first, students acquire knowledge. Only then do they think with and about the knowledge that they have absorbed. But it’s just the opposite: Far from thinking coming after knowledge, knowledge comes on the coattails of thinking. As we think about and with the content that we are learning, we truly learn it.


Indeed, this even holds for the simplest kind of learning, straight memorization. Over and over again, studies have demonstrated that we memorize best when we analyze what we are learning, find patterns in it, and relate it to knowledge we already have. In other words, when we think about it. As early as 1888, the renowned American psychologist William James expressed the point eloquently this way:


… the art of remembering is the art of thinking; … when we wish to fix a new thing in either our own mind or a pupil’s, our conscious effort should not be so much to impress and retain it as to connect it with something else already there. The connecting is the thinking; and if we attend clearly to the connection, the connected thing will certainly be likely to remain within recall. [Italics are James’s.]


Therefore, instead of knowledge-centered schools, we need thinking-centered schools. This is no luxury, no utopian vision of an erudite and elitist education. These are hard facts about the way learning works.


PRECEDENTS: SWINGS OF THE PENDULUM


The idea of informed, energetic schools focused on thoughtful learning is hardly new. Indeed, it has figured centrally in the history of education in the United States. Sometimes it has been seen as a mainstay of the educational process, sometimes as an elitist enterprise, neither possible nor needed for the majority of students. The pendulum swings back and forth.


During the first half of this century, one of the persistent champions of thoughtful learning in the United States was the seminal educational philosopher John Dewey, a founder of the progressive education movement. Dewey had this to say about the essential role of thoughtfulness in schooling:


Of course, intellectual learning includes the amassing and retention of information. But information is an undigested burden unless it is understood … And understanding, comprehension, means that the various parts of the information acquired are grasped in their relations to one another—a result that is attained only when acquisition is accompanied by constant reflection upon the meaning of what is studied.


Dewey and other advocates of progressivism envisioned a child-centered education that took account of children’s interests and abilities and built on that foundation. Education, Dewey maintained, should take as its foundation what the child knew and build from there toward intellectual insight into and appreciation of the landmarks of culture and science—the wisdom of Shakespeare, Newton, and others.


But progressivism took an odd turn, one quite contrary to Dewey’s picture of it. In the child-centered spirit, others began to see schooling as practical preparation for everyday life, serving students who by and large lacked the intellectual ability to aspire to more. In the mid 1940s, “life adjustment education” became the watchword, and subjects like business English and business arithmetic became the paragons of the educational enterprise. For a while, most folks seemed satisfied with a less ambitious model of education. The pendulum had swung away from Dewey.


Then, in October 1957, Russia preempted American ambitions in space and challenged the image of the United States as the premier technological power with the launching of Sputnik, the first space satellite. Concerns over the intellectual quality of the nation rekindled visions of a more ambitious kind of education.


Through the 1960s and early 1970s, a spirit of innovation held sway, and new curricula, conceived in universities, came into the classrooms to run the reality gauntlet of teachers and students. Those were the days of the controversial “new math,” which urged students studying elementary arithmetic to learn the logical foundations of the subject matter—set theory, the distinction between a number and a numeral, number systems with bases other than 10. Those also were the days of Man: A Course of Study, an innovative social studies program developed by Jerome Bruner and his colleagues that asked schoolchildren to open their eyes to a broader view of the human condition. Children learned how evolution worked, compared baboon and human societies, and became acquainted with the ingenious survival strategies and the spiritual dimensions of Netsilik Eskimos. Also in that period, Project Physics was developed, a serious and thoughtful effort to humanize physics by providing a curriculum and materials rich not only in concepts but in the historical, social, and biographical roots of the science.


The great moral of that era was that most of these programs did not fare well in practice. It was not that they did not achieve their instructional aims when well implemented. But committed, thoughtful implementations were few and far between. And there was an energy problem. It was so much easier to do something else, to stick to more conventional texts and aspirations.


Those years were the previous time around for a concerted wide-scale effort to create something like smart schools. But the pendulum swung away from that for a while. In the late 1970s it was back to the basics. Sound foundatiorial skills of reading, ’riting, and ’rithmetic became the educational priority in the face of sorry performance by an alarming percentage of the nation’s youth. But bit by bit, the educational community became aware that “back to the basics” did not provide the hoped-for payoffs. The problems highlighted in the previous section and reviewed in more detail in chapters to come began to emerge. Youngsters did not know what it seemed they should, Youngsters did not understand what they were learning. They could not solve problems with the knowledge they had gained.


This inspired the contemporary effort to rethink and reform educational practice, much of it in the general direction of thoughtful learning. The current zeal to restructure schools generally brings with it an emphasis on students’ thoughtful engagement with content. Mortimer Adler’s Paideia Proposal, mentioned earlier, envisions schools with high academic standards and an emphasis on discussion of and thinking about great works and ideas. Theodore Sizer of Brown University has become the philosophical leader of a number of “essential schools,” high schools which reduce the number of subject matters for the sake of more deeply pursuing core subject matters and emphasize the idea of “authentic work,” where students engage in genuine intellectual inquiry. The “whole language” movement urges involving students in a rich range of writing and other language-oriented activities across subject matters. New standards for the learning of mathematics proposed by the National Council of Teachers of Mathematics underscore the importance of problem solving and mathematical inquiry.


And so here we are again today, involved in the quest for a thoughtful, energetic kind of education that serves well those three key hard-to-argue-with goals celebrated earlier: retention, understanding, and the active use of knowledge.


PROSPECTS: PUTTING WHAT WE KNOW TO WORK


This time around in the quest for the smart school, do we have any hope of doing better? After all, during the previous swings of the pendulum, efforts to make education more informed, energetic, and thoughtful drew on some of the most ingenious figures of the era along with ample government support. What makes us think that today, when we are no smarter and government commitment to education is sparser, we can do better?


Knowledge. The answer is knowledge. Because of the last quarter century of research and experience, stimulated in good part by the not-quite-successful initiatives of the late 1960s and early 1970s, we know far more about the quest for effective schools than ever before. A new science of teaching and learning is emerging. We can put that knowledge to work.


I have already said that current reforms do not take full advantage of this knowledge. On the contrary, different movements and programs typically have distinctive historical and philosophical roots. They generally proceed with little awareness of other knowledge resources that might help them advance their missions. Indeed, an aim of this book is to put in one place a number of broad principles reflecting the new understanding of teaching and learning emerging from research and experience, so that anyone can put them to work wherever they seem helpful. So what is this knowledge? What does it say to us about the problems? And how does it point to possible solutions? The following chapters try to put the pieces of the puzzle together, building a better picture of the smart school. A preview is in order.




	
The Alarm Bells. Researchers have taken a careful look at just what students are achieving. The shortfalls in retention, understanding, and the active use of knowledge are well documented, and severe consequences for economic development seem likely. All this underlines the need for the smart school.


	
Teaching and Learning: Theory One and Beyond. If students are to learn with good retention, understanding, and active use of knowledge, some very basic and well-established principles of teaching and learning have to get much more attention than they typically do, even in innovative settings. Theory One spells these principles out. Beyond Theory One, other instructional methods such as cooperative learning offer further leverage.


	
Content: Toward a Pedagogy of Understanding. What is it to understand something? Contemporary psychology is building an understanding of understanding. Even current reforms often do not recognize how much learning for understanding demands in the way of artful instruction. This chapter explores what understanding is and how to build learners’ understandings.


	
Curriculum: Creating the Metacurriculum. In the past several years, how people think and how they can learn to think better have been major areas of inquiry for psychologists and philosophers. Effective learning turns out to involve much more than just acquiring the facts. Students must not just know the content but think with it. This recommends supplementing the content-oriented curriculum with something missing in most current efforts to restructure schools—a “metacurriculum” that pays attention to higher-order thinking and learning.


	
Classrooms: The Role of Distributed Intelligence. Schools tend to treat students as solo learners who do most of the real intellectual work of learning in their heads. But a revisionary view of intelligence recognizes that people inherently think with one another cooperatively and with the help of artifacts from paper and pencil to computers. This calls for a basic reorganization of what usually happens in classrooms.


	
Motivation: The Cognitive Economy of Schooling. Many schools are wastelands of undermotivated students and teachers. But to what extent do even innovative school settings give students and teachers good reason to invest themselves? This chapter points up how the gains and costs of classroom life—the “cognitive economy” of classrooms—often inadequately reward students and teachers for serious intellectual investment. It examines how current efforts toward school restructuring and alternative methods of assessment can help to build a cognitive economy supportive of thoughtful teaching and learning.


	
Victory Gardens for Revitalized Education. The previous five chapters highlight five key dimensions of educational change—instruction, content, the curriculum, classroom organization, and motivation. But what do texts and programs that score well on these dimensions look like? While examples have been given all the way along, this chapter puts in one place several case studies, viewing them from the perspectives of all five dimensions and toward building a clearer image of schooling minds.


	
The Challenge of Wide-Scale Change. While wonderful educational achievements can be seen on a small scale in many schools and school systems, wide-scale innovation remains a daunting challenge. A large part of the challenge rests in helping teachers to develop new knowledge and skills and helping educational institutions to change in fundamental ways that make room for thoughtful teaching and learning. Fortunately, sociologists and educators have learned much about the process of teacher and institutional change in recent years. This knowledge, put to work, promises wide-scale progress toward more effective education.





The nine chapters build a vision of the smart school, the school that, informed about teaching, learning, collaboration, and other keys to effective education, fosters an energetic culture of thoughtful teaching and learning. Taken together, the chapters underscore a central point: A culture of thoughtfulness is not a simple thing. It is not just a matter of attitude or style or skill. It is not just a matter of longer class periods for greater depth or more writing in all subject matters. Like any culture, a school culture of thoughtful teaching and learning is a complex construction, built only with commitment, insight, and knowledge. Because we understand better today what such a culture requires, we are in a better position to create smart schools.


CONNECTIONS: SOME ISSUES SEEN ANEW


The idea of thoughtful learning does not stand apart from other contemporary themes in education. It overlaps and illuminates a number of the issues that figure in the lively discourse around education these days. For instance:


Slow Learners. Traditionally, schools have addressed slow learners with tracking and remedial programs that assume they need to focus almost exclusively on routine basics. In such classrooms, rote learning and drill-and-practice dominate even more than in ordinary classrooms.


It’s a mistake. Thoughtful learning is the way learning works best. Thoughtful learning is just as important for slow learners as anyone else, honoring rather than demoralizing slow learners, motivating them more, and helping them to achieve more. Remember the energetic character a smart school needs. Let’s face it: Slow learners are typically bored by what schools ask them to do. And no wonder! So thoughtful learning is for everyone, not just the gifted or the regular student.


At-Risk Students. “At risk” has become a broad and somewhat vague label for youngsters whose economic and family background forecasts poor performance in school and a high dropout rate. Many such students are slow learners, but not so much because of any lack of raw ability as of attitudes and skills ill-tuned to the academic expectations of school. The fact is that some economic and family backgrounds leave children much less prepared for school than do others.


Thoughtful learning is for at-risk students as much as it is for slow learners. At-risk students need the energy, involvement, and learning-to-learn that comes with thoughtful learning. While today’s schools tend to widen cultural gaps rather than bridge them, it doesn’t have to be like that. The smart school can create a safe, protected atmosphere and help to build the curiosity, confidence, and skills of at-risk students.


Assessment. It’s widely recognized among today’s educators that conventional multiple-choice, knowledge-oriented testing does not serve the cause of education well. Such testing drives teachers and students toward rote styles of instruction that may help with retention of knowledge but have little hope of building understanding or the active use of knowledge. The smart school requires the new concepts of assessment discussed in chapter 7.


School Governance. Traditionally, the principal leads the school much as the captain of a ship commands the crew. Contemporary lessons from the business and school communities alike suggest that a strongly hierarchical, nonparticipatory process of governance misses opportunities. Significant teacher, parent, and indeed student participation in school governance can boost motivation and involvement and harvest everyone’s intelligence toward the good of the enterprise. This does not mean that principals should have no authority. Of course they should. It means that the smart school needs to foster a thoughtful involvement not just for students in their classrooms but for the adults committed to the school as well.


School Choice. The basic idea of school choice says that parents and students should be able to select the school to attend within a region. A marketplace metaphor figures here: Schools not doing a good job will fail to draw students and, if they can’t get their acts together, go out of business. Other, more effective schools will take their place.


School choice is a complex issue, and an unrestricted market economy should be viewed with caution (remember how far from laissez faire economics the real world of business has come). However, the idea of parents and students energetic about school choice, informed about the options, and choosing thoughtfully the kind of school that would serve them best certainly resonates with the idea of the smart school. Moreover, if school choice plans are to succeed, it’s essential that parents and students have good choices. The notion of the smart school can help society to create such choices.


 School Restructuring. Innovators concerned with school restructuring locate the malaise of education in organizational features of the school that drastically lower energy and make thoughtful learning difficult. Dull and ineffective patterns of education stay locked in place by short class periods, too many subject matters, conventional testing, command-style leadership, and so on. Thoughtful teaching and learning cannot take hold and thrive in such settings. Efforts to restructure schools typically emphasize fundamental changes in patterns of governance, class periods, curriculum, and testing in order to liberate and energize teachers and learners to get on better with the business of education. Most definitely then, some degree of restructuring is fundamental to the smart school.


Preservice and In-Service Teacher Education. To achieve substantially better education, society must invest seriously in renovated preservice education and expanded in-service education. Parents and school boards are notoriously grudging about in-service time: “The teachers should be teaching our kids!” But such attitudes fail to recognize the rapid pace of development of new ideas about teaching and fail to honor how much teachers can learn from both one another and outside sources. Teachers cannot be informed, energetic, and thoughtful in settings, preservice or in-service, that fail to inform them and shrink from providing them the time and encouragement to build energy and reflect deeply on educational practice. Schools need restructuring not just to foster students’ thoughtful learning but teachers’—and administrators’—thoughtful learning as well. Chapters 7 and 9 look at some aspects of this challenge.


MISSION: SMART SCHOOLS


No book can attempt everything. This is not a how-to-do-it book. Teachers will not find formulas for teaching here (nor would they want them). It is not a technical review of research. Those looking for research summaries will discover that many other sources do a far more detailed job of that. It is not a meticulous blueprint for school change. Parents, principals, and members of school boards will find many useful notions but not a stepwise plan. Nor does this book deal much with the special problems of particular populations—poverty, ethnic differences, drugs. Nor with the organizational dilemmas of parent participation, teacher empowerment, and so on.


Instead, this book is a wake-up call. Whatever can be done about the particular woes of particular populations and the overall organization of schools and schooling, education ultimately depends on what happens in classrooms around subject matters between teachers and learners. That is fundamental. We know a great deal about it today. We need to put to work what we know toward making informed, energetic, and thoughtful schools.


What will you discover here? Most of all, information and ideas that can help to inform and energize schools and foster thoughtful learning. These pages offer an overview of the new science of teaching and learning. Although it cannot be complete, it will, I hope, be provocative and empowering.


I hope that parents will take to heart the risks of a diffuse education that tries to serve all agendas and find a common ground in the key goals of retention, understanding, and the active use of knowledge. I hope that business people will recognize the harm done by a routine, rote education that yields uninformed and disillusioned graduates and lend their ingenuity to furthering informed, energetic, and thoughtful teaching and learning.


I hope that teachers will discover an optimism and direction to combat the energy-draining pressures and frustrations of most educational settings, finding affirmation of many of their insightful practices, as well as new ways of thinking about teaching and learning. I hope that school administrators will come upon useful justifications for innovation in the face of discouraged and wary communities.


I hope that citizens will awake to a new interest in the power of public education and lend their views, voices, and votes to creating smart schools. I hope that politicians will recognize that ineffective education weighs a society down, sapping its potential, and appreciate how crucial a change toward thoughtful learning can be for intellectual and economic vitality.


The time is right. Expounding on the theme of education as a social invention, Jerome Bruner, one of the founding fathers of cognitive psychology and an innovative educator, wrote, “For it is psychology more than any other discipline that has the tools for exploring the limits of man’s perfectibility.” Thanks to advances in cognitive psychology over the last decades, we have a better, albeit far from complete, understanding of human thinking and learning—its mechanisms, proclivities, and opportunities. Thanks to the vigorous work of scholars studying the school milieu, we have a better understanding of teacher and institutional change. Thanks to diverse advances and innovations in education around the world, we have a better opportunity to compare and draw conclusions.


But the use-of-knowledge gap remains a plain reality. If we can only get those fundamentals into focus and widely appreciated, we can create smart schools in every community. We can make schools even more ingenious inventions than they already are: wonders of the world indeed.


For the sake of flow, citations for ideas and sources mentioned in the text appear in the Notes organized by chapter and section at the end of the book. The full references appear in the References section that follows the Notes.







CHAPTER 2[image: Image]
THE ALARM BELLS



Sometimes a memory catches us by surprise, in the midst of something else entirely, telling us that there are connections we have not sought out and perhaps do not even welcome. So it was when I sat down a few weeks ago to draft the first lines of the essay that unexpectedly turned into this book. I discovered myself thinking of a poem I had not read for many years, a poem that nearly every schoolchild encounters, one of the most doggedly onomatopoeic poems in the English language, Edgar Allan Poe’s “The Bells.”


So I found a copy of the poem to remind myself what it said. Here are a few of its lines:


Hear the loud alarum bells—
Brazen bells!
What a tale of terror, now their turbulency tells!
In the startled ear of night
How they scream out their affright!
Too much horrified to speak,  They can only shriek, shriek,
Out of tune


In the process, I puzzled out what brought “The Bells” to mind. It was, of course, the troubles of education. They seem to be sounding from every direction—the woes of teachers, the unease of parents, the infighting of school boards, the restiveness of students, the discouraging findings of various investigative committees. Truly we hear resounding throughout the land Poe’s “alarum bells” concerning the educational enterprise.


Poe’s bells reminded me of another image of chaos. In Popular Education and Its Discontents, Lawrence Cremin committed a chapter to what he terms “The Cacophony of Teaching.” By this, Cremin alludes specifically to the many helter-skelter ways that we in the United States seek to educate—through the public schools, television, museums, preschool programs, special education, and so on, each with its own goals, philosophies of education, economic structures, and hidden curricula, and so on. A mot juste if ever there was one, “cacophony” (although, Cremin emphasizes, not necessarily an unproductive cacophony) underscores the dilemma of making sense of education in a context of conflicts and crosscurrents.


With these images of turmoil so powerfully asserting themselves, there seems no better course than to listen to the bells, the cacophony, the assault of sound and fury, and try to discern the pattern of “alarum.”


For a preview, we hear at least two broad shortfalls in educational achievement: fragile knowledge, which means that students do not remember, understand, or use actively much of what they have supposedly learned; and poor thinking, which means that students do not think very well with what they know. Searching for causes, we can discover at least two very pervasive contributing factors: a Trivial Pursuit theory of learning, which pervades educational practice and says that learning is a matter of accumulating facts and routines; and an Ability-Counts-Most theory of achievement, which says that what a person learns depends mostly on how smart the person is, not on how hard the person tries. Wondering about consequences, we can find at least one of great concern: a kind of economic erosion, where the rich get richer while the poor get poorer, and both economic productivity and the average standard of living fall behind those of many other nations. Research suggests that educational problems are a principal cause!


So let’s look at the details.


A SHORTFALL: FRAGILE KNOWLEDGE


It’s at least irritating and to many dismaying that many youngsters do not know bits of information they ought to know. For example, as mentioned earlier, a recent survey disclosed that some two thirds of seventeen-year-old schoolchildren in the United States cannot place the U.S. Civil War to within a half century. Eighty percent do not know what Reconstruction is. Two students in three think that Jim Crow laws actually helped black Americans. Half do not know that Stalin led the Soviet Union during World War II. Almost half do not know that the attack on Pearl Harbor occurred during the period between 1939 and 1943. Three in five do not know about the internment of Japanese Americans. A similar number misdefine the Holocaust. Thirty-six percent date Watergate before 1950, and one in five before 1900. Forty-five percent classify Israel as one of the nations occupied by the Soviet Union after World War II. One in three cannot locate France when given a map of Europe, Two in three cannot pick out Walt Whitman as the poet who wrote “Leaves of Grass.”


Missing knowledge, we could call it. Missing from the minds of students who have been exposed to it and might have remembered it. Certainly it is reasonable to expect students to emerge from their education with a fund of basic knowledge that orients them to the world around them and equips them to understand its unfolding events and ideas—what is happening where and when and why.


At the same time, people too often see this missing knowledge as the principal shortfall of education. If only kids remembered the facts and skills they’ve been taught, everything would be fine!


Unfortunately, it’s not that simple. Schooling minds is more than schooling memories. Missing knowledge is too crude a diagnosis of the malady. Research shows that there are many more problems of knowledge than just plain not having it. Three such are inert knowledge, naive knowledge, and ritual knowledge.


Inert Knowledge. Startlingly often, students have knowledge that they remember when directly quizzed, but do not use otherwise. It doesn’t come to mind in more authentically open-ended situations of need, such as writing an essay, pondering the morning’s headlines, considering alternative professions, selecting a new stereo, or for that matter, studying another subject. Knowledge of this sort is called inert. As the phrase suggests, inert knowledge is the knowledge equivalent of a couch potato: It’s there, but it doesn’t move around or do anything.


Conventional instruction—reading textbooks and listening to lectures—tends to produce inert knowledge. For example, cognitive psychologist John Bransford and his colleagues conducted an experiment in which some students read items of information about nutrition, water as a standard of density, solar-powered airplanes, and other matters in the usual textbookish way, with the intent to remember. Other students read the same items of information in the context of thinking about the challenges of a journey through a South American jungle. For instance, the students read about the density of water in the context of how much water the travelers would have to carry.


Later, both groups of students were given the task of planning a desert expedition. The students who had studied the information in the conventional way made hardly any use of it. But the students who had studied the same information in the problem-solving context of the jungle journey made rich and extensive use of the information, pondering the kinds of foods that would sustain people the best, worrying about the weight of water, and so on.


For another example, research that colleagues and I conducted on students’ computer programming abilities disclosed an often startling gap between knowledge that high school students could remember and knowledge that they used actively. One student, for instance, was struggling with a problem that required a FOR-NEXT command to solve, one of the most fundamental commands in the BASIC programming language. The student didn’t recognize what to do. Had the student forgotten about the FOR-NEXT command altogether? An investigator sitting with the student asked whether a FOR-NEXT would help. Oh yes! The student immediately and effectively used the command to solve the problem.


Notice what this shows. The student retained the knowledge in question and even knew how to use it effectively. But the student did not think to use it! Unusual? Not at all. These students often knew and understood relevant programming commands that they did not think to employ in the midst of writing a program. When reminded of particular commands but not their details, many students slotted the commands into place and solved the programming problems.


The same appears to happen in all subject matters. Students retain knowledge they often cannot use actively for problem solving and other activities.


Naive Knowledge. One of the discomforting disclosures of the past two decades has been students’ fragile grasp of many key concepts in science and mathematics. Students commonly display naive ideas about things even after considerable instruction.


For instance, youngsters in the first half of elementary school often believe the world is flat. This is reasonable to start with—after all, the world looks flat as you gaze from a height out to the horizon. However, many youngsters, even after receiving some instruction with globes, still believe that the world is flat! Often, they have come to think it is flat in a fancier way, like a hemisphere: rounded on the bottom but flat on top, or like a disk, with a round periphery but flat on top and bottom.


“Well, they’re young yet,” we could say. “There’s no hurry. Few students end up believing that the world is flat in the long run.” All this is true as far as it goes. But the same thing happens at much more advanced levels, where students are unlikely ever to get it straight later.


As part of a project directed by astrophysicist Irwin Shapiro of Harvard University, Matthew Schneps and Phillip Sadler organized the making of a short film called A Private Universe that has won some attention in educational circles recently. In the film, graduating students of Harvard University were asked a very basic question about the world around them: Why is it hot in the summer and cold in the winter? All the students had studied this at one time or another. Almost everyone does in high school. But many students revealed a fundamentally mistaken conception, suggesting that summers are hotter because the Earth is closer to the sun in the summer.
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