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THE UNSCHOOLED MIND AFTER TWENTY YEARS

My interest in schooling dates back many decades. As a child, I daydreamed about teaching each of the grades of school—from kindergarten through high school (I did not think, or perhaps even know, about college). For many years, I had one or two piano students. As a first-year graduate student in psychology in 1967, I was a founding member of Harvard Project Zero, a research group focused on education in the arts. And two years later, I spent a semester teaching in an experimental “open classroom” for five-to seven-year-olds.

But only in the early 1980s did I become actively involved in educational research and practice. This involvement was stimulated by two apparently unrelated events. The first was the publication in 1983 of my book Frames of Mind: The Theory of Multiple Intelligences.1 I deemed that book a contribution to mainstream psychology, but, to my surprise, far more interest and enthusiasm was shown by educators in the trenches than by researchers in psychology. I would like to think that a “pure” scholar proceeds without undue attention to the reactions of the world; but at least in my case, I became convinced by the favorable responses of many educators that I had something to contribute to their field.

The second event was the issuing in 1983 of the famous federal education report A Nation at Risk.2 The authors argued that American  precollegiate education was in jeopardy and that strong interventions were needed to improve its quality. Initially I did not see myself as a person equipped to aid with American schooling. But as a parent and citizen, I began to feel that I should attempt to contribute in ways for which I might be suited.


This introduction replaces a previous introduction that appeared in earlier editions of this book.



And so I became a contributor to the literature in education. Not only did I write about the application of multiple intelligences ideas in school; I also pursued other scholastic implications of findings from my chosen fields of developmental psychology and cognitive psychology.3 In addition, in efforts to improve educational opportunities and practices, I joined forces with teachers and administrators in several sites in the Northeastern United States and at several age levels. This involvement ranged widely. Two examples: As one of the principals in Project Spectrum, I contributed to the creation of a battery of assessments of intelligences in young children.4 Then I joined forces with noted educators James Comer, Theodore Sizer, and Janet Whitla to found the ATLAS project, a ten-year collaboration on schools that featured Authentic Teaching Learning and ASsessment.

When asked about the most important finding for education that stems from the psychological sciences, I give an answer that often surprises people. Most questioners expect that I will speak about cognitive differences among individuals, and particularly about their varying spectra of multiple intelligences. And indeed I do believe that education can be greatly improved if we discern the learning proclivities of each student and try insofar as possible to address that student in ways that are compatible to his profile of intelligences. (Please note that intelligences are not the same as “learning styles”: intelligences are mental computers of varying strength, while styles are the ways in which individuals putatively approach diverse tasks.) But a far more important discovery, I feel, is the undue power of the early theories that children develop about the various spheres that they inhabit: the world of persons, the physical world, the world of animate entities, and the world of their own psyche.

The power of this “unschooled mind” constituted my focus in this book, originally published in 1991. I sought to describe the content of the naive mind, outline the reasons for its surprising power and tenacity,  and suggest some ways in which that mind could be well schooled. This task was important, I felt, because the potency of the unschooled mind had been missed by educators of all stripes. Those of a progressive frame of mind—so-called “Dewey-eyed” educators—believed that children’s often charming early views could naturally evolve into more disciplined kinds of mind. Those of a Piagetian perspective acknowledged children’s misconceptions but felt that these would eventually (and perhaps readily) be dissolved by appropriate experiences—in this case, actions upon the material world and interactions in the personal arena. Those of a traditional behaviorist or “learning-theoretical” point of view saw the child’s mind as essentially empty, and therefore open to any number and type of contents; if there was resistance to certain concepts and theories, it came from a student’s ignorance or laziness, not from innate or early-formed conceptions that complexified or even blocked learning.

Once I began to interact regularly with precollegiate educators, I noticed that many of them took the findings of psychology seriously, indeed sometimes too seriously. If, they asked, there are seven or eight intelligences, how should we run schools? Or if, they asked, children arrive in school with a powerful unschooled mind, what should they do to nurture or mold that mind? Over time I hit upon answers to these questions but I came to realize that my answers did not simply flow from my own reading of the relevant scientific findings. Rather, the kind of schooling that I embraced reflected my own value system. And so, for example, because I believe in individualized education, it made sense for me to speak about education as directed to different profiles of intelligence. Here I was echoing the sentiments of so-called “progressive” educators, who value the differences across children and seek to address them. Suppose, however, that I had wanted children to become more similar to one another. In that case I would have steadfastly ignored these initial cognitive differences or sought to override them, coaxing or even pressing all children into the same mold. Of course, this latter tack has been taken for centuries by traditionalists in most locations across the world.

More generally, as I began to sample “education talk,” I was struck by the flurry of discussion about “best educational practices” and a virtual  absence of discussion of the fundamental goals of education. Indeed, in The Unschooled Mind I simply assumed that educators would want to school the mind in a way that was relatively progressive—attention to individual differences, provision of lots of choice, a predilection for probing deeply into topics, a preference for performance-based (rather than short-answer or multiple-choice) examinations, and the like.

With the benefit of hindsight, I can see that this perspective was both time-bound and naive. It was time-bound in the sense that the 1980s marked a period of considerable experimentation in the American educational system, and so, as occurred in the early years of the twentieth century, and in the 1960s, the public was relatively open to experimentation in pedagogy, curriculum, and assessment. It was naive in the sense that there has never been a time, anywhere, where progressive ideas have appealed to a majority of the population: put to a plebiscite, traditionalism will always win. As I would now put it, there is, alive and well, an “unschooled” or “transmission” view of education. To wit: The child has an empty mind, the educator has (one hopes!) a well-stocked mind, and the goal of education is to transfer that stock as efficiently and actively as possible from the mind of the educator to the mind of the child. It’s ironic, but perhaps also fitting, that in a book with this title, stiff resistance to its central ideas itself reflects the smooth and powerful operation of the unschooled mind.

As I reflect on the ideas and the fate of this book, twenty years after publication, my thoughts have proceeded along several lines. First of all, I’ve wondered about the extent to which the ideas and research findings in the book have held up. Second, I’ve become more explicit about my own educational vision. Third, I’ve carried out work that, in various ways, has extended the project begun on the unschooled mind. In conclusion, I’ve reflected on the state of schooling and education today.

I turn first to the question of the scholarly basis of the work. When I wrote the book, like many others trained in the cognitive-developmental tradition, I was still very much influenced by the ideas and work of the great scholar Jean Piaget.5 Although I continue to venerate Piaget, I now realize both that some of his concepts were not well founded and that the educational implications of his theories were few. Also, conceptions of basic spheres of cognition—for example, a sense  of number, physical causality, the psychology of other minds—emerge far earlier and develop much more smoothly (and in a less stagelike manner) than Piaget had proposed.6 Whereas nearly all of my early writings constituted an endorsement of, or a debate with Piaget, I’d now be inclined to focus more on the work of his Soviet counterpart (and age-mate) Lev Vygotsky.7 Though also trained as a psychologist (and a lawyer!), Vygotsky thought more like an educator. He showed considerable interest on how to teach students, and put forth powerful educational notions like “zone of proximal development” (how far each child can advance, with a given amount of tutelage) and “scaffolding” (support that is typically needed, but should be rapidly withdrawn). Unlike Piaget, Vygotsky exhibited a clear interest in the difference between “spontaneous concepts” and “school-like concepts”—an early (and insufficiently acknowledged) intimation of ideas that are more fully explored in this book.

Research in the past twenty years gives ample additional support to the idea of powerful early theories, readily and fully invented by young children in the absence of formal tutelage. All over the world the unschooled mind is alive, well, and enduring. Research also documents the considerable difficulties that children have in overcoming the theories embraced by the unschooled mind: Indeed, deep explorations into complex concepts like “causality” and “system” uncover the many ways in which, despite early intuitions, the young mind can continue to trip over itself.8


But the news is not all bad. Thanks to practical research, particularly in the sciences, we now have available many tools to help school the naive mind.9 None of these is simple or foolproof; but used sensitively and reflectively, these tools can both illuminate the flaws in the early misconceptions and help to bring about more sophisticated understandings. Importantly, these methods can and are used across the age spectrum. Whether addressing the distinctions between extensive and intensive entities, the relationships among weight, mass, and density, or the contrast between acceleration and velocity, “hands-on” educational interventions have proved effective. 10 And far more so than at the time this book was written, there are now powerful digital tools that both unmask the limits of naive theories and facilitate the acquisition of more powerful and more accurate theories and concepts.

Researchers continue to argue about the exact nature of the early theories put forth by children.11 Are they genuine theories? Do they apply across the board—that is, across diverse contents? How do the theories of ordinary persons relate to those put forth by scientists? As the child matures, are there qualitative or merely quantitative changes in the nature of his theories? Are ordinary persons capable of appreciating the incommensurateness between two approaches—say the Ptolemaic versus the Copernican view of the world—or is this contrast transparent only to historians of science? There are also arguments about how best to characterize children’s views—are they better thought of as misunderstandings, misconceptions, early concepts, best approximations, core knowledge?12 I’ll continue to monitor these debates ; perhaps I can report an emerging consensus in future editions of this book.

It is worth mentioning a view of the mind of the young child that has recently gained considerable currency among experts. Scholars now regard the young child as an “essentialist.”13 That opaque term indicates that from a surprisingly early age, children overlook or even disregard surface appearances, in favor of the notion that there is a way that objects, things, ideas “really are.” Put succinctly, young children believe that there is something fundamental, unchanging that makes a dog a dog; a tree a tree; a boy a boy; an angry person, angry; and the like. Evidence for this position is accrued when children confirm that, say, a raccoon remains a raccoon, even if one paints the animal a different color or adds a new tail or cuts off a limb. (Only when the “innards” of the animal are removed does the child become less certain of the ontology of that beast.) Adherents of this view contend that even young children are capable of abstract, conceptual, theoretical thinking; such youngsters can override the evidence of their senses, thereby acknowledging not only the existence but the priority of a more fundamental reality.

This emergent view of the child is important. On the one hand, it provides new evidence that the child is comfortable in thinking conceptually, in the manner of a scholar-in-knickers—be it scientist or historian or humanist. On the other, it provides a warning sign—beliefs in essences are hard to change. And to the extent the essentialist view  collides with more nuanced, more flexible ways of conceptualizing, acquisition of a scientific perspective becomes even more challenging. After all, science is not only suspicious of essences; it often revises our notions of what is essential and what is not. And so, for example, if a child comes to believe that all African Americans, or all Jews, have an essence, that conviction clashes with the belief in the possibilities of human growth, development, and fundamental change. Or, if the child believes that monkeys are monkeys for all time and under all circumstances, that belief stands in the way of an appreciation of the theory of evolution.

Let me turn, next, to my second area for consideration—the realm of educational values. In light of questions raised about this book, as well as the rapidly changing educational landscape in the United States and abroad, my implicit approach could not be sustained. I needed to lay on the table my own cards about key educational goals and how best to achieve them. In writings that appeared after this book, and particularly in The Disciplined Mind,14 Intelligence Reframed,15 Multiple Intelligences: New Horizons,16 and Five Minds for the Future,17 and in collaborative work with Veronica Boix-Mansilla,18 I have sought to lay out my educational vision in some detail.

Put directly, I believe that the primary intellectual mission of precollegiate education is the inculcation in students of the capacities to think in the ways that characterize the scholars in the major disciplinary families. Once the basic literacies have been achieved (and no one disputes their primacy or their importance), the acquisition of scientific, mathematical, historical, and artistic ways of thinking—the scholarly disciplines—should assume center stage. And while I greatly value interdisciplinary work, such work cannot be undertaken thoughtfully unless the groundwork has been laid in the constituent disciplines.

My notion of a disciplined education can be conveyed through a comparison of disciplines with subject matter. All over the world, students take different subjects—mathematics, history, biology, physics, perhaps poetry, psychology, or geography. They read texts, listen to lectures, carry out exercises. Often, however, what they learn is primarily information of a factual sort. After the course, they appear to know what  they did not know before—the formula for the binomial theorem, the dates of Civil War battles, the names of phyla and orders, the laws of thermodynamics, and the like.

However, all too often, the facts are all that the students know—and, sooner or later, these facts disappear unless they have been rehearsed. And so, after all that memorization, there remains little. Moreover, the more factual information that one is required to master, the less likely that anything else will be learned. This is the major problem with the “cultural literacy” approach embraced by educator E. D. Hirsch.19


Education in the disciplines is an entirely different matter. A discipline is a distinctive way of thinking about the world, a distinctive way of analyzing it. A historian attempts to reconstruct the past, principally using written documents but also graphic and other forms of information. He assumes the presence of individuals who have motives and goals, and he tries to re-create the issues that they faced and how they confronted them. He assumes as well the existence of larger forces over which individuals have little or no control. He knows that history cannot be repeated and that any reconstruction is necessarily incomplete and tentative. He also knows that each generation must write its own history, and while he benefits from earlier efforts, these do not relieve him of the necessity of creating a historical account that speaks to his contemporaries.

The burden of the scientist is entirely different. She is attempting to create a realistic model of one or more worlds—the worlds of nature, physical objects, social relations, or the individual psyche. She puts forth her view of how the world operates; states hypotheses; then figures out how to test these hypotheses to see where they are supported, and where they fall short. Unlike the historian, the empirical scientist can carry out experiments repeatedly; and indeed, one should draw firm conclusions only when the same outcome emerges reliably. (Those in the non-experimental sciences rely on observations that can be confirmed or disconfirmed by other trained observers.) Perhaps the ultimate scientific truth can never be reached; but unlike the historian, the scientist fully expects that the current version of the model will be superior to that produced in years past, and that an even more accurate and comprehensive model is likely to emerge in the future.

Obviously these sketches are just that—rough-and-ready pictures of the widely disparate ways in which these two varieties of scholars think, proceed, report what they have determined, and contribute to their disciplines. It is vital to appreciate that both history and science are inventions—history dating back to classical times, science an invention of the past few centuries. These disciplines constitute anything but natural ways of thinking. That is because human beings evolved, as it were, so that we can reproduce and remain on the planet—we did not evolve to have accurate theories about the world. And yet—and here is my most deeply held belief—every person on the planet ought to have access to the products of these disciplines, or he or she will continue to hold views that are in significant measure unfounded or even nonsensical. Few if any will learn to think historically or scientifically or mathematically on their own. And so the primary purpose of school—to repeat myself—is to develop minds that can think in terms of the major disciplines. And again—to repeat myself yet again—disciplinary knowledge and understanding are entirely different from the memorization and regurgitation of factual information that characterizes “subject matter” knowledge—and that continues to be foregrounded in most educational circles.

The word discipline has a behavioral as well as an pistemological connotation. A disciplined person works regularly and steadily on a task, project, or life course, reflecting on progress, making use of relevant advice, but charting his or her own course. One cannot attain mastery of any topic, skill, or scholarly enterprise without a fair measure of discipline. In speaking of a disciplined mind, I take advantage of this dual meaning. The goal of education is to inculcate in a student of any age a number of disciplines as well as the proclivity to acquire mastery in a diligent and well-honed manner.

While rarely unpacking the notion of disciplines, as I have done, many educators have little hesitation in lauding interdisciplinary work. Indeed it is hard to pick up a catalog from middle school or secondary school nowadays without encountering a description of one or more interdisciplinary courses, or even a commitment on the part of the school to interdisciplinary pursuits or curricula.

A moment’s thought reveals, however, that these claims are facile. A person could not legitimately claim to be bilingual unless she knew  more than one language. Acquiring a single discipline is difficult; it takes years of discipline (in the first sense) to cultivate the unschooled mind in any of the principal disciplines (the second sense). Properly speaking, one should not make the claim of interdisciplinarity unless student and teacher can work comfortably and synergistically in more than one discipline. In nearly every case, the claim of interdisciplinarity is a promissory note that has yet to be redeemed.

One reasonable conclusion for educators is to devote the precollegiate years to the mastery of the principal disciplines and to save genuine interdisciplinary work for college or beyond. Indeed, that is essentially the position that I take in The Disciplined Mind. And yet there is more to say on the topic.

First of all, nearly all problems faced by the world today require input from more than one discipline, and those individuals who participate in such problem-solving endeavors need to acquire minds that are comfortable in interdisciplinary settings. Second, there may well be students (and teachers) who have special gifts for making connections across fields; perhaps these consumers ought to have an opportunity to engage in interdisciplinary work before the college years. It may also be that some issues can be approached in an interdisciplinary way before one has completely mastered the constituent disciplines. In such cases, however, it is still necessary to determine which aspects can and cannot be understood by the novice or the apprentice; and it is equally necessary to have ways of evaluating whether the resulting interdisciplinary work is any good—or, indeed, whether it even merits the term interdisciplinary . Our studies document that much of what is called “interdisciplinary” in middle school is simply theme-based work that does not require disciplinary expertise at all, and that much of what is called “interdisciplinary” at the secondary and even college levels is better thought of as “multi-perspectival.” In the latter instance, the learner becomes able to look at a topic from a number of different angles, but these perspectives do not embody genuine mastery of any discipline, let alone the capacity to integrate disciplines properly.

A few years ago, I was given the opportunity to paint a broader landscape of my educational values, in the light of the opportunities and challenges of the present century.20 As I sometimes put it, “These are  the kinds of minds that I’d recommend the world over, were I the educational czar.” And I sometimes go on to quip, “Of course, I remember what happened to the czar!” At the head of the list is the disciplined mind, still the most important goal for educators, and the one that may be most elusive, given the power and tenacity of the unschooled mind.

But I add four other minds, each of which I’ve studied at some depth since the original issuing of The Unschooled Mind. The second mind is the “synthesizing mind.” This mind features the capacity to review large bodies of information; to distinguish what is truly important from that which is transient, misleading, or simply wrong; to combine the important notions in such a pattern that one can hold on to them (otherwise, the synthesis fails); and then, unless one is a hermit, to convey these ideas to others with varying degrees of knowledge in ways that they can understand. While the capacity to synthesize well is more crucial than ever, we know little about how to nurture the synthesizing mind. Our work on interdisciplinary thinking may be helpful in this context. And yet it is important to emphasize that synthesis is not the same as interdisciplinary thought; there can be important synthesizing within fields; and some interdisciplinary work can be quite focused, rather than broad and integrative.

The third of the minds is the “creating mind”—the mentality that explores the new, raises new questions, provides new answers, or ushers in or exemplifies new ways of thinking. In the current phrase, it is “thinking outside the box.” This capacity is more important than ever both in school and in business (where it is often called “innovation,” and sometimes termed “entrepreneurship”). Almost everything that can be automated will be; and so unless one can go beyond the familiar, one may have difficulty finding a niche in our complex, quickly changing society. And yet, I stress that one cannot think outside the box unless one has developed and mastered a box—a form of disciplinary thinking that may take up to a decade to master.

Creativity builds upon discipline and synthesis, the two necessary ingredients of the box. There are two further strategies for achieving a creating mind. First of all, start your disciplinary mastery young—better to have mastered a discipline by the age of twenty than by the age of forty. Second, develop a robust, risk-taking, fearless temperament.  Most attempts to innovate fail; only those with the will to move beyond the failure, to learn from it, to think anew, to frame failure as a learning experience, are likely to become successful creators.

In the manner of an “elevator speech,” the first three kinds of minds can be reduced to three words: depth, breadth, and stretch. The disciplined mind probes, laserlike, deeply into a certain domain, featuring a certain way of thinking. The synthesizing mind scans broadly, putting together disparate pieces of an issue or topic in a comprehensible way. The creating mind stretches beyond the conventional wisdom, opening our eyes to new thoughts. Paradoxically, in its unfettered “feel” and its seeming originality, the creating mind is probably closest to the unschooled mind of the young child.21 And yet, in the absence of discipline and the mastery of existent knowledge, its supposed originality is not likely to be of interest or use to others.

My interest in the fourth and fifth minds reflects work that I’ve done over the past fifteen years. With my close colleagues, Bill Damon and Mihaly Csikszentmihalyi, I’ve been exploring the nature of good work—work that is excellent, engaging, and carried out in a responsible, ethical way. Excellence inheres in the realm of discipline, and may also entail synthesizing and creating. Engagement is a matter of motivation and emotional resonance; when we are engaged, we find joy in our work and look forward to it. Ethics involves doing the right thing, the responsible thing, even when it goes against one’s perceived self-interest .22


The fourth and fifth minds are not cognitive in the traditional sense. The first of this final pair is the respectful mind. This mind acknowledges the many differences among human beings, in regard to race, ethnicity, class, culture, personality, and other variables. Going beyond this recognition, the respectful person seeks to understand “the other,” to put oneself in her shoes, and, to the extent possible, to make common cause, to work together, to achieve positive ends.

Awareness of respect begins in the earliest months of life. Infants perceive how adults treat one another, how children treat one another, how the infants themselves are treated and how they are expected to treat one another. The creation and maintenance of a respectful environment is an important end, though it is scarcely easy to achieve. Yet like other minds, it has to struggle against contrary forces—the inclination to be selfish,  self-centered, mean, or contemptuous. We could term this the “unschooled character or person.” Truth to tell, respect turns out to be easier to achieve when individuals in an area look and sound alike; it is more of an achievement to realize respect when populations are very diverse. Here, the search for essences operates against the catholicity of a wide embrace. Yet, if there is a will within the community to create an atmosphere of respect, it should be possible to do so.23


The final mind, the ethical mind, is more difficult to describe, more elusive to achieve, and, strictly speaking, lies outside the ken of young children. The ethical worker, the ethical citizen, is one who thinks in terms of the roles that he or she is expected to fulfill as an adult: the role of a professional, such as a lawyer, teacher, or engineer; and the role of a citizen, of one’s neighborhood, one’s workplace, one’s community, and, ultimately, the wider world. To be ethical, one needs to be able to assume an abstract attitude: to think of oneself not as Howard (or Howie) but as a teacher and scholar; and, to turn to the civic sphere, as a citizen of my institution (Harvard), my community (Cambridge, Massachusetts), my nation (the United States), and the wider world. And of course, while ethics begins with a consideration of responsibilities, a mental computation, it cannot end there. In the end, as is the case with respect, the proof of the ethical mind lies in the execution of actions that are appropriate.

One might ask why, since respect can begin early in life, it merits discussion in the context of schooling. And indeed, it is entirely possible to develop respect in an unschooled society, or to fail to develop it, even if one is highly educated. Yet, in the case of most individuals in developed countries, their chief interactions beyond the family will occur within the school context. And so the school becomes the institution par excellence in which respect develops, or fails to develop. Also, in a globalized society, it does not suffice simply to respect relatives and neighbors; ideally, one comes to grant, at least provisionally, respect to all other human beings. It is difficult to envision how such respect can develop if it is not modeled and reinforced in schools.

One might also ask why, since the ethical mind falls within the province of adolescence and adulthood, it merits mention here. I suggest two reasons. To begin with, the unschooled mind (or character or  person) necessarily—and appropriately—begins with a concern with oneself, one’s own body, one’s own person. It requires an intellectual stretch—a schooling, if you will—to think of oneself as a worker or as a member of a community. And when work entails fulfilling a professional role, and community involves various civic roles, those are understandings that are remote from early intuitions. To become ethical means overcoming the powerful tendencies of the unschooled mind.

The second reason may be more pertinent. While growing but still young, children cannot be expected to think cogently about the workplace or the civic arena. But soon enough they join the first institution outside of the home—the school. In the kind of school that I favor, the staff creates a community in which the youngsters feel that they belong. And with that feeling of belonging comes an initial acquaintance with two roles: that of student, and that of member of the school community. It seems reasonable to think that the schools of childhood provide the first models of work and community. As such, they can make a crucial contribution to the later ethical fiber of the adult—as well as to the degree of respect that she exhibits. Of course, if the schools of childhood exhibit poor models, contradictory models, or no model, one cannot expect to nurture respectful and ethical adults.

If I’d thought about it at the time, I’d have considered The Unschooled Mind as dealing with education in a timeless fashion—how children were, how education should be. With the benefit of hindsight, I now realize that the work, like most works, was quite time-bound. One topic is conspicuously absent from both the first (1991) and the second (2004) edition: the role of digital media. While computers were certainly on the horizon twenty years ago, almost no one anticipated the mammoth role that they have come to play in our lives. To begin with, so much education—in and out of school—now takes place online. In addition, individuals across the age span spend huge amounts of time on the Web, visiting different sites, playing multiuser games, engaging in searches, visiting and posting on social networks, not to mention sending instant messages, tweeting, or just plain “hanging out.”24


Of course, if these activities primarily involved adults, we would not have to consider it in a reflection on the unschooled mind. But nothing could be further from the truth. Not only do young children observe  their parents, neighbors, and older peers spending half of their waking hours online; but as early as two or three, children become engaged, both as consumers of mediated materials and, with increasing frequency, as contributors to Web 2.0 and other productive outlets.

Immersion in digital media affects the cognitive development of children in several ways. First of all, the media present all kinds of pictures (and works) portraying the world at any time or place. These pictures now constitute part of reality—if not most of reality—for the child. Second, the media themselves constitute an important part of reality : The media are instantly accessible, respond “just in time,” connect one to any corner of the globe. The “messages,” as Marshall McLuhan would have it, inhere in the manner in which the medium operates.25 Third, the media are already an important part of the educational delivery system and will become even more so in the future.

Oh, for a crystal ball that reveals whether digital media will usher in a golden age of disciplinary understanding; reinforce misconceptions and stereotypical thinking, or end up being rather “learning-neutral”! Similarly, whether the media become a seamless part of formal schooling or an increasingly potent competitor to an older institution remains to be seen. I suspect that, as has been the case with television, these answers will differ across social and cultural groups. In the best circumstance, the new digital media will help to erase differences due to privilege; in a less happy circumstance, the media will preserve or even exacerbate differences in learning opportunities and results.

I turn last to the educational milieu in which we now find ourselves. As I’ve mentioned, The Unschooled Mind appeared at a time when more progressive views of education were still being considered. Alas, writing in 2011, that time seems far away, especially in the United States. Our country seems to be leading the way, indeed galloping, toward a focus on test scores, test scores, and more test scores: ubiquitous accountability, swift “races to the top,” sanctions for those who fail to race speedily enough, and an obsession with international rankings. Nor are we alone. The same educational refreshments seem to be imbibed—increasingly and with great enthusiasm—all over the world.

Now, in principle, such a focus need not be destructive. Certainly, any educator (and any society) should want to know how students are  doing. Moreover, if there are significant gaps in achievement, it is important to identify them and to try to deal with them. So far, so good.

In practice, however, this intoxication with numbers and ranking harbors much potential for mischief, misdemeanors, indeed malpractice. Education that transcends the misconceptions and yields more genuine understandings is difficult to provide and to document persuasively, particularly given the procedures and processes of current testing establishments. Put technically, reliability (do tests yield roughly the same score?) almost always trumps validity (do tests document the most important forms of learning?). In the future, if assessments make intelligent use of digital media, it may be possible to have much more veridical assessments of understanding within and across the disciplines.

So, too, for other alleged solutions to effective education. I resist giving three cheers for charters, vouchers, business executives as optimal leaders for schools. Minds are not interchangeable; they resist easy formulas. Education is still a piecework enterprise, a craft. Good schooling of the mind, the best education, occurs one sensitive encounter at a time. The best schools are inevitably individualized, boutique operations, each with its distinctive history, culture, and aspirations.

I like to invoke the image of figure and ground. In any scene, certain elements stand out as figures, as dominant foci, against a less prominent background, which (ideally) supports the central figure. At present, test scores and rankings have become figures, so dominant that they virtually occlude everything else. In my preferred portrait of education, a well-schooled mind becomes the central figure—a mind that truly understands disciplinary ways of thinking and one that also encourages respectful and ethical behavior. All the rest—including the instruments of accountability—should be in the background, providing support for that central, powerful image. Why the current ideal of school focuses so much on a certain view of knowledge, transmitted in a certain way, and documented in a certain way, is a question for historians and policy makers: That it has taken this turn is a source of regret to those of us who harbor a different view of knowledge and education.

These, then, in brief compass, are some of the ways in which my own thinking has evolved in the two decades since the manuscript of this book was completed. I hope that the changes described here involve  progress, but that is for others to judge. I lament that most policy makers in America do not yet appreciate the power of the unschooled mind, the differences between subject matter and disciplines, the vexed nature of claims to be doing interdisciplinary work, the obstacles inherent in current standardized testing. I am encouraged, however, that far more teachers both in America and abroad are striving to teach for understanding in and across the disciplines, and that they acknowledge the power of the unschooled mind and attempt to educate it appropriately. My fervent hope is that one day, having the highest test scores in international comparisons will cease to be the preoccupations of policy makers and journalists—and that equipping the unschooled mind with disciplinary and interdisciplinary tools will have become their fondest aspiration.
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Introduction

The Central Puzzles of Learning

 



 



 




Many a person who has tried to master a foreign language in school has thought back wistfully to his (or hera) own learning of his native tongue. Without the help of a grammar book or a trained language instructor, without the sanctions of a course grade, all normal children readily acquire the language spoken in their vicinity. More remarkably, children who are too young to sit at a school desk but who happen to grow up in a polyglot environment can master a number of languages; they even know under which circumstances to invoke each tongue. It is humbling to realize that language learning in early life has operated exquisitely over the millennia, yet linguists are still unable to describe the grammar of any naturally occurring language in a completely satisfactory way.

One can, of course, attempt to dismiss language as a special case. After all, we are linguistic creatures, and perhaps we have special dispensation to speak, just as warblers and chaffinches sing as part of their avian birthright. Or one can stress the immense importance of language in all human intercourse; perhaps therein lies the solution to the question of why all children successfully master language within a few years of their birth.

Upon examination, however, language turns out to be unexceptional among human capacities. It is simply the most dramatic instance of one puzzle in human learning—the facility with which young humans learn  to carry out certain performances that scholars themselves have not yet come to understand. During the first years of life, youngsters all over the world master a breathtaking array of competences with little formal tutelage. They become proficient at singing songs, riding bikes, executing dances, keeping scrupulous track of dozens of objects in their home, on the road, or along the countryside. In addition, though less visibly, they develop powerful theories of how the world works and how their own minds work. They are able to anticipate which manipulations will keep a machine from functioning properly; they can propel and catch balls hurled under various conditions; they are able to deceive someone else in a game even as they can recognize when someone is trying to play a trick on them. They evolve clear senses of truth and falsity, good and evil, beautiful and ugly—senses that may not always be consistent with communal standards but that prove remarkably serviceable and robust.




Intuitive Learning and Scholastic Learning 

We are faced with another puzzle. The very young children who so readily master symbol systems like language and art forms like music, the same children who develop complex theories of the universe or intricate theories of the mind, often experience the greatest difficulties upon their entry in school. Speaking and understanding language have proved unproblematic, but reading and writing may pose severe challenges; counting and numerical games are fun, but learning mathematical operations can prove vexing, and the higher reaches of mathematics may remain forbidding. Somehow the natural, universal, or intuitive learning that takes place in one’s home or immediate surroundings during the first years of life seems of an entirely different order from the school learning that is now required throughout the literate world.

So far, this puzzle is not unfamiliar and has been commented upon often. Indeed, one might go so far as to claim that schools were instituted precisely to inculcate those skills and conceptions that, while desirable, are not so readily and naturally learned as the intuitive capacities cited above. Accordingly, most of the recent raft of books and reports about the “educational crisis” perseverate on the difficulties students have in mastering the overt agenda of school.

Such a description of the failings of school may be accurate as far as it goes, but in my view it does not go nearly far enough. In this book I contend that even when school appears to be successful, even when it elicits the performances for which it has apparently been designed, it typically fails to achieve its most important missions.

Evidence for this startling claim comes from a by now overwhelming body of educational research that has been assembled over the last decades. These investigations document that even students who have been well trained and who exhibit all the overt signs of success—faithful attendance at good schools, high grades and high test scores, accolades from their teachers—typically do not display an adequate understanding of the materials and concepts with which they have been working.

Perhaps most stunning is the case of physics. Researchers at Johns Hopkins, M.I.T., and other well-regarded universities have documented that students who receive honor grades in college-level physics courses are frequently unable to solve basic problems and questions encountered in a form slightly different from that on which they have been formally instructed and tested.b In a typical example, college students were asked to indicate the forces acting on a coin that has been tossed straight up in the air and has reached the midway point of its upward trajectory. The correct answer is that once the coin is airborne, only gravitational pull toward the earth is present. Yet 70 percent of college students who had completed a course in mechanics gave the same naive answer as untrained students: they cited two forces, a downward one representing gravity and an upward one from “the original upward force of the hand.” This response reflects the intuitive or commonsense but erroneous view that an object cannot move unless an active force has somehow been transmitted to it from an original impelling source (in this instance, the hand or arm of the coin tosser) and that such a force must gradually be spent.

Students with science training do not display a blind spot for coin tossing alone. When questioned about the phases of the moon, the reasons for the seasons, the trajectories of objects hurtling through space,  or the motions of their own bodies, students fail to evince the understandings that science teaching is supposed to produce. Indeed, in dozens of studies of this sort, young adults trained in science continue to exhibit the very same misconceptions and misunderstandings that one encounters in primary school children—the same children whose intuitive facility in language or music or navigating a bicycle produces such awe.

The evidence in the venerable subject of physics is perhaps the “smoking gun” but, as I document in later chapters, essentially the same situation has been encountered in every scholastic domain in which inquiries have been conducted. In mathematics, college students fail even simple algebra problems when these are expressed in wording that differs slightly from the expected form. In biology, the most basic assumptions of evolutionary theory elude otherwise able students who insist that the process of evolution is guided by a striving toward perfection. College students who have studied economics offer explanations of market forces that are essentially identical to those preferred by college students who have never taken an economics course.

Equally severe biases and stereotypes pervade the humanistic segment of the curriculum, from history to art. Students who can discuss in detail the complex causes of the First World War turn right around and explain equally complex current events in terms of the simplest “good guy-bad guy” scenario. (This habit of mind is not absent from political leaders, who are fond of portraying the most complicated international situations along the lines of a Hollywood script.) Those who have studied the intricacies of modern poetry, learning to esteem T. S. Eliot and Ezra Pound, show little capacity to distinguish masterworks from amateurish drivel once the identity of the author has been hidden from view.

Perhaps, one might respond, these distressing results are simply a further indictment of the American educational system, which has certainly experienced (and perhaps merited) its share of drubbing in recent years. And in fact the majority of the research studies have been carried out with the proverbial American college sophomore. Yet the same kinds of misconceptualizations and lack of understanding that emerge in an American setting appear to recur in scholastic settings all over the world.

What is going on here? Why are students not mastering what they ought to be learning? It is my belief that, until recently, those of us involved in education have not appreciated the strength of the initial conceptions, stereotypes, and “scripts” that students bring to their school learning nor the difficulty of refashioning or eradicating them. We have failed to appreciate that in nearly every student there is a five-year-old “unschooled” mind struggling to get out and express itself. Nor have we realized how challenging it is to convey novel materials so that their implications will be appreciated by children who have long conceptualized materials of this sort in a fundamentally different and deeply entrenched way. Early in the century, the work of Freud and other psychoanalysts documented that the emotional life of the young child strongly affects the feeling and behavior of most adults. Now the research of cognitive scientists demonstrates the surprising power and persistence of the young child’s conceptions of the world.

Consider examples from two quite different domains. The changing seasons of the year come about as a function of the angle of the earth on its axis in relation to the plane of its orbit around the sun. But such an explanation makes little sense to someone who cannot shake the deeply entrenched belief that temperature is strictly a function of distance from a heating source. In the domain of literature, the appeal of modern poetry resides in its powerful images, its often unsettling themes, and the way in which the poet plays with traditional formal features. Yet this appeal will remain obscure to someone who continues to feel, deep down, that all poetry worthy of the name must rhyme, have a regular meter, and portray lovely scenes and exemplary characters. We are dealing here not with deliberate failures of education but rather with unwitting ones.

Unwitting, perhaps, but not necessarily unnoticed. That some of us may be at least dimly aware of the fragility of our knowledge was brought home to me powerfully in a conversation with my daughter, then a sophomore in college. One day Kerith phoned me, quite distressed. She voiced her concern: “Dad, I don’t understand my physics course.” Ever eager to assume the role of the patient and sympathetic father, I replied in my most progressive tone, “Honey, I really respect you for studying physics in college. I would never have had the nerve to do that.  I don’t care what grade you get—it is not important. What’s important is that you understand the material. So why don’t you go to see your teacher and see if he can help?” “You don’t get it, Dad,” responded Kerith decisively. “I’ve never understood it.”

Without wishing to burden these words with cosmic importance, I have come to feel that Kerith’s comment crystallizes the phenomenon I seek to elucidate in these pages. In schools—including “good” schools—all over the world, we have come to accept certain performances as signals of knowledge or understanding. If you answer questions on a multiple-choice test in a certain way, or carry out a problem set in a specified manner, you will be credited with understanding. No one ever asks the further question “But do you really understand?” because that would violate an unwritten agreement: A certain kind of performance shall be accepted as adequate for this particular instructional context. The gap between what passes for understanding and genuine understanding remains great; it is noticed only sometimes (as in Kerith’s case), and even then, what to do about it remains far from clear.

In speaking of “genuine understanding” here, I intend no metaphysical point. What Kerith was saying, and what an extensive research literature now documents, is that even an ordinary degree of understanding is routinely missing in many, perhaps most students. It is reasonable to expect a college student to be able to apply in a new context a law of physics, or a proof in geometry, or the concept in history of which she has just exhibited “acceptable mastery” in her class. If, when the circumstances of testing are slightly altered, the sought-after competence can no longer be documented, then understanding—in any reasonable sense of the term—has simply not been achieved. This state of affairs has seldom been acknowledged publicly, but even successful students sense that their apparent knowledge is fragile at best. Perhaps this uneasiness contributes to the feeling that they—or even the entire educational system—are in some sense fraudulent.




Three Characters in Search of a Framework 

In these opening pages I have in effect introduced three characters who will accompany us throughout this book: 
First, there is the intuitive learner (sometimes known hereafter as the natural, naive, or universal learner), the young child who is superbly equipped to learn language and other symbolic systems and who evolves serviceable theories of the physical world and of the world of other people during the opening years of life.

Second, there is the traditional student (or scholastic learner), the youngster from age seven to age twenty, roughly, who seeks to master the literacies, concepts, and disciplinary forms of the school. It is these students who, whether or not they can produce standard performances, respond in ways similar to preschool or primary school youngsters, once they have been removed from the context of the classroom.

Third, there is the disciplinary expert (or skilled person), an individual of any age who has mastered the concepts and skills of a discipline or domain and can apply such knowledge appropriately in new situations. Included in the ranks of the disciplinary experts are those students who are able to use the knowledge of their physics class or their history class to illuminate new phenomena. Their knowledge is not limited to the usual text-andtest setting, and they are eligible to enter the ranks of those who “really” understand.





Throughout this introductory discussion, these three characters will be lurking in the background. In coming to know each of them more intimately, we should receive not only insights into the puzzles of learning but clues to the creation of an educational system that could yield genuine understandings. In what follows, I introduce a number of other terms and distinctions that help me to flesh out my argument.

As we examine the three characters more closely, we find that each of them operates in accordance with several constraints—intrinsic or extrinsic factors that limit his behavior in specific ways—and demonstrates his understanding in characteristic types of performances. We will look first at the various kinds of constraints and then at the performances.

The intuitive learner reflects neurobiological and developmental constraints—constraints owing to species membership and to principles of human development that operate predictably in physical and  social environments encountered all around the world. Children learn language as readily as they do, and in the ways in which they do, because there are strong constraints built into their nervous systems; such constraints powerfully affect the ways in which they initially refer to the world, categorize objects, and interact with other individuals. By the same token, children the world over develop comparable theories about the world in which they live and the persons with whom they communicate; these reflect an interaction between biological inclinations and the children’s own construction of the world into which they are born. These constraints, the result of hundreds of thousands of years of evolution, are very powerful, and, as we will have occasion to see over and over again, they prove very difficult to dissolve.

The fact that children are considered ready for school at a certain age, and that they can be expected to master specific skills and concepts in scholastic settings, probably reflects these neurobiological and developmental constraints. But the more profound constraints that operate on traditional students are of an extrinsic sort: the historical and institutional constraints that are embedded in schools. Schools have evolved over the centuries to serve certain societal purposes in certain ways. From the need to teach literacy to large numbers of young students to the pressures for turning out citizens who embody certain attitudes and virtues, schools reflect these constraints. The relative absence in schools of a concern with deep understanding reflects the fact that, for the most part, the goal of engendering that kind of understanding has not been a high priority for educational bureaucracies.

In relation to the disciplinary expert, the term “constraints” may at first seem inappropriate. After all, in some ways, experts are empowered to overcome constraints, to stretch their skills and concepts in new and even unanticipated directions. This state of enablement, however, is possible only because of a mastery that has been obtained, often quite painstakingly, over a number of years. Each discipline (like physics or history) and each domain (like chess or sculpture or marketing) exhibits its own particular practices and approaches, which have developed over its lengthy if idiosyncratic history. One cannot begin to master a domain, or to understand it, unless one is willing to enter into its world  and to accept the disciplinary and epistemological constraints that have come to operate within it over the years.

Taken together, these constraints place severe limitations on what students can learn in educational settings and how they can achieve understanding. Yet the constraints often harbor opportunities as well, and it is up to the ingenious educator to exploit constraints as well as to seek to circumvent them.

Just as each of three central characters exhibits predictable constraints on his understanding, so too has each come to be associated with performances that reflect that understanding. As the behavioral psychologists of days past were fond of insisting, we cannot peer directly into the mind or the brain. And so, for our index of understanding, we will focus on three varieties of performance.

The young child masters a great deal of information and appears highly competent in her circumscribed world. As we have seen, the child can use and comprehend symbol systems fluently and can also offer workaday theories and explanations of the worlds of mind, matter, life, and self. Because of the ease with which these performances are expressed, I shall term them performances of intuitive (naive or natural) understanding. It should be emphasized that these understandings are often immature, misleading, or fundamentally misconceived; this is certainly the case with many of the protoscientific understandings embraced by young children. Such intuitive understandings are powerful, however, and in many instances they prove serviceable enough.

In the school context, educators have ordinarily sought and accepted rote, ritualistic, or conventional performances. Such performances occur when students simply respond, in the desired symbol system, by spewing back the particular facts, concepts, or problem sets they have been taught. Of course, “correct” responses in these circumstances do not preclude genuine understanding; they just fail to guarantee that such genuine understanding has occurred.

To these rote performances, I contrast performances of disciplinary (or genuine) understanding. Such performances occur when students are able to take information and skills they have learned in school or other settings and apply them flexibly and appropriately in a new and at least somewhat unanticipated situation. Of course, most problems are  presented in a form that is at least marginally different from their original incarnation, but a performance of disciplinary understanding is most reliably elicited when a significant stretch from familiar territory is required. Such desirable performances occur, for example, when physics students invoke the appropriate laws of mechanics in explaining why a newly encountered apparatus or game operates in a certain way; when literature students can provide a reasoned judgment concerning the respective merit of two poems whose authorship is unknown to them; when history students who have studied the French and Russian revolutions are able to discuss the factors that have precipitated a contemporary revolutionary movement and to offer grounded predictions of what is likely to occur during the coming months. Disciplinary understanding is always changing and never complete; expertise is manifest when an individual embodies his culture’s current understanding of the domain.

Thus we have encountered three characters, each operating under a particular set of constraints, each exhibiting a characteristic performance. Now it is conceivable that the existence of this trio could prove unproblematic in an educational sense. Possibly each one might be smoothly replaced by the next, with the intuitive learner giving way gradually to the scholastic learner, who is in turn replaced by the master of the discipline. In that case, this book could be a short one; perhaps none would be needed at all.

It is my claim, however, that these three characters do not mesh smoothly with one another and that the resultant gaps among them pose tremendous educational problems, particularly because those gaps have not until now been widely appreciated. I call attention to three gaps:1. The gap between the intuitive learner and the traditional student. Students who have perfectly adequate intuitive understandings often exhibit great difficulty in mastering the lessons of school. It is these students who exhibit “learning problems” or “learning disorders,” and it is their difficulties that have fueled many of the indictments of our educational system. Yet even those who prove successful in school typically fail to appreciate the gaps between their intuitive understandings and those that are embodied in the notations and concepts of schools. 


2. The gap between the traditional student and the disciplinary expert . This gap has been dramatically revealed by recent cognitively oriented research. Even esteemed students typically do not successfully transfer their knowledge to new settings, and, worse, they typically do not appreciate that they have fallen back on the powerful but naive understandings of early childhood. Hence the traditional student emerges as at least as remote from the disciplinary expert as the younger, intuitive learner.

3. The gap between the intuitive learner and the disciplinary expert. These two characters share the benign property that they can use their skills and knowledge in a fluent way: Their current comprehension seems to be less studied and more easily elicited than that exhibited by students attempting to invoke the knowledge obtained—often arduously—in school. Yet it is crucial to appreciate that the two understandings are of a fundamentally different order. In the intuitive case, one is encountering the natural but naive understandings that have evolved over the centuries to yield a reasonably serviceable first-order grasp of the world. In the case of the disciplinary expert, one is encountering understandings that have arisen on the part of scholars and artisans who have worked in a self-conscious and cumulative fashion in their respective disciplinary preserves. These individuals have sought to establish concepts and practices that provide the best possible account of the world in which we live, even when that account flies in the face of long-standing intuitions, received wisdom, or unwitting but well-entrenched stupidity. Instead of accepting the earth as flat, they have—in the spirit of Christopher Columbus—amassed evidence that it is spherical in shape.



Why, one may ask, should we care about erasing these gaps? And, in particular, why is it important that natural or scholastic understandings give way to disciplinary understandings? To my mind, the answer is simple: The understandings of the disciplines represent the most important cognitive achievements of human beings. It is necessary to come to know these understandings if we are to be fully human, to live in our time, to be able to understand it to the best of our abilities, and to build  upon it. The five-year-old knows many things, but he cannot know what disciplinary experts have discovered over the centuries. Perhaps our daily lives might not be that different if we continue to believe that the world is flat, but such a belief makes it impossible for us to appreciate in any rounded way the nature of time, travel, weather, or seasons; the behaviors of objects; and the personal and cultural options open to us. And it was because Christopher Columbus dared to entertain a contrasting belief that he embarked on a journey of fateful consequences.




The Seven Intelligences 

Up to this point, I have treated all students as if they learned in the same way and displayed the same kinds of conceptions or misconceptions, understandings or misunderstandings, rote performances or, more happily, performances of disciplinary (genuine) understanding. This ploy is defensible because certain features do characterize the learning of all students, or at least of the vast majority.

Another leitmotif emerging from recent cognitive research, however, documents the extent to which students possess different kinds of minds and therefore learn, remember, perform, and understand in different ways. There is ample evidence that some people take a primarily linguistic approach to learning, while others favor a spatial or a quantitative tack. By the same token, some students perform best when asked to manipulate symbols of various sorts, while others are better able to display their understanding through a hands-on demonstration or through interactions with other individuals.

I have posited that all human beings are capable of at least seven different ways of knowing the world—ways that I have elsewhere labeled the seven human intelligences. According to this analysis, we are all able to know the world through language, logical-mathematical analysis, spatial representation, musical thinking, the use of the body to solve problems or to make things, an understanding of other individuals, and an understanding of ourselves. Where individuals differ is in the strength of these intelligences—the so-called profile of intelligences—and in the ways in which such intelligences are invoked and combined to carry out different tasks, solve diverse problems, and progress in various domains. 


The tenets of multiple intelligences (MI) theory are not a necessary part of the analysis undertaken here, but some acknowledgment that people do learn, represent, and utilize knowledge in many different ways is important to my argument. Such well-documented differences among individuals complicate an examination of human learning and understanding. To begin with, these differences challenge an educational system that assumes that everyone can learn the same materials in the same way and that a uniform, universal measure suffices to test student learning. Indeed, as currently constituted, our educational system is heavily biased toward linguistic modes of instruction and assessment and, to a somewhat lesser degree, toward logical-quantitative modes as well.

I argue that a contrasting set of assumptions is more likely to be educationally effective. Students learn in ways that are identifiably distinctive. The broad spectrum of students—and perhaps the society as a whole—would be better served if disciplines could be presented in a number of ways and learning could be assessed through a variety of means.
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