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Epigraph

For this, indeed, is the main source of our ignorance—the fact that our knowledge can be only finite, while our ignorance must necessarily be infinite.

—Sir Karl Popper, lecture to the British Academy (1960)

Where is the Life we have lost in living?

Where is the wisdom we have lost in knowledge?

Where is the knowledge we have lost in information?

—T. S. Eliot, The Rock (1934)
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Prologue

To Know This Only, That He Nothing Knew

1

So far as my own first acquisition of knowledge is concerned, I remember it mostly as an acutely painful affair. It took place on a blistering hot afternoon in the late summer of 1947, and I was nearly three. Apart from that day’s one quite specific happening that I remember so well, most of what follows is a hazy reminiscence of a place and time. There is only one moment from that one summer’s day that I can recall with the most vivid clarity, now more than seventy-five years on.

To anyone else, the event would be wholly insignificant, and yet it provided me with my very first piece of real and actual knowledge—quite a few pieces of knowledge, as it happens—that I filed in some kind of mental context-cabinet and stored away for possible later use. It was an impeccable example of what John Locke would later advance as empiricism—that what I was about to learn was based not on my being taught, or discovered in a book, but which came about because of an experience.

As I say, it was an unusually hot afternoon, and it was a weekday. At the time, my mother and I were living in a small flat in a dowdy suburb north of London. My father was away soldiering in Palestine. On this particular weekday my mother, a small, rather delicate lady of Belgian origin, had taken me along on her daily grocery run. I was sitting facing her, on the edge of my perambulator, my pram—a giant of a thing, a shiny black hand-me-down from a neighbor, now being used as a mobile shopping cart, filling its cavernous interior with the goods she had bought. I dangled my bare legs over the pram’s edge and gaily chatted with my mother.

And there I sat, lord of all I surveyed. My mother did most of her shopping at the Cooperative Wholesale Society, the Home and Colonial, and the fishmonger next door, where you could get quite a lot of an oily fish called snoek, which I didn’t care for; my mother didn’t like it either, and thought it good only for giving to cats.

Half an hour later, my pram now nicely filled, we headed homeward. When we reached the steps outside our front door, I was told to jump down and put on my rubber boots, which had been waiting outside, warming in the sunshine.

Here is the moment I still recall with perfect clarity. I stepped firmly into my left boot—and then suddenly withdrew and screeched with a cry of fierce agony. A needle-sharp pain had shot through my foot. I shook off the boot as quickly as I could, howling. Something small and yellow-and-black then flew up and out of the opening.

My mother, briefly alarmed, was quickly able to identify it. “Wasp!” she cried out—and fled into the unlocked house as quick as a flash, coming back out in a moment with a blue-ridged bottle of calamine lotion and a bowl of ice and a tube of some soothing ointment. Within a few moments my tears were dried, my small chest stopped heaving, the crisis was over, and I was eating cake, showing off my white-daubed and still throbbing wound to friends and winning sympathy all around.

And now I realized, I knew something I had never known before. I had experienced something, and something so memorable that it would remain with me for all the many subsequent years of my life. The world had provided an occurrence for me—painfully, to be sure, for a wasp sting is no joke even to one much older—but from which in time I would benefit, since I had now learned something. I had quite inadvertently acquired a morsel of knowledge. I knew, at the very least, what a wasp was, and what a wasp would do if about to be crushed by a foot.

2

The arc of every human life is measured out by the ceaseless accumulation of knowledge. Requiring only awareness and yet always welcoming curiosity, the transmission of knowledge into the sentient mind is an uninterruptible process of ebbings and flowings. There are times—in infancy, or when at school in youth—during which the rate at which knowledge is gathered becomes intense and urgent, a welling tsunami of information ever ready for the mind to process. At other times, maybe later in life, the inbound knowledge drifts in more slowly, set to adhere and thicken like moss, or a patina.

Those whose business is the study of the youngest of humans say with a growing certainty just when this process starts. They believe they can identify that very early moment when the innocence of nativity begins to dissolve and erode, the time when with stealth and without any awareness on the part of the child itself, the gathering of knowing begins. Early on in this process, there usually comes a moment when the knowing of something becomes more apparent to the young person, when he or she understands to a greater or lesser degree that what is happening is somehow ordained to become learning. And if this event is especially momentous—as with the ferocious sting of that summer afternoon wasp—then it is likely to be captured by some corner of the brain and remembered, recalled in certain special cases for the length of the subsequent life. An adult may be fortunate enough to remember, in short, the first thing that was ever learned, and how that taught and teachable moment came to be.

What knowledge had I gathered from my experience with the wasp? I had already been aware, near-unconsciously, of a host of quite mundane things. I could tell hot from cold, and recoiled from extremes of both. I knew the various smells of some kinds of food, finding some attractive, others repellent. I could recognize by sight a few kinds of dog or cat—though if asked, I probably could not tell anyone what a dog or cat actually was: such knowledge as I had of this corner of the animal kingdom was wholly superficial. And I could not explain just how I knew that, despite their bewildering varieties of appearance, all of the canine kingdom from Airedales to Whippets, were dogs, and were different from cats in all of their own bewildering variety. So yes, I knew a fair amount, as did most children of my age—but that knowledge had been surreptitiously and osmotically acquired. Now, from this new and stinging experience on my front doorstep I had come to know a remarkable slew of new things.

I now knew of the existence of an insect called a wasp (a housefly and a butterfly I suspect I knew already and, though unrelated, a spider). Moreover, my ever solicitous mother told me, as she dabbed at my fast-healing wound, that had the stinger been a bee, an insect that looks outwardly quite similar to a wasp, then because of some peculiarity of its biology it would have died, and the victim—me, in this case—would have had the last laugh. I now knew that a wasp had a sting; that a sting could spread its misery through an entire limb, parts of which would then change color and size and could swell incontinently; that its pain could be relieved with ice and lotions; that a wound could in short order become something of a trophy; that bravery could be learned and stoicism acquired and demonstrated to friends, and kudos thereby gained. I also knew that I had been stung on my left foot, and from then on, I could tell which side of me was left and which was right. That wasp, so vividly remembered, surely did me a considerable pedagogical favor. Not that I thought so at the time, wishing no more than to have flattened it.

Much knowledge comes our way empirically, through experiences akin to these. After this event, I vowed and for the remainder of my days will doubtless vow to avoid wasps. I will look for ice if stung. When I dress, I tend to put on my left boot first, and I seldom forget which shoe is which.* And such matters become necessarily more complex if I am a social child. If I am congenially disposed to my peers, if I have friends, and if learn a kind of knowledge that incorporates social skills, then I will swat wasps away from other children, will look for ice if I encounter another in my group who has been stung. I may help another match his right glove to his right hand, or teach her the social benefits of appearing brave, of displaying the stiff upper lip. Experience, dispersion, emulation—all are components of the most basic human dealings with the realization of facts. And later, though more difficult to realize and learn, of concepts.

As with children, unformed and initially so artless, upon whose minds the slightest experience of either pain or pleasure or perplexity can leave an indelible imprint, so with early humans in what may have been only vaguely cohesive human societies. An early male hominid sated his hunger by searching for food, some of which was palatable, some indifferent, some toxic: his experience in such matters would leave him at best content, at worst unwell or even dead. If he survived the experience, he would be able to commend to his fellow hunters by signs or by gentle force the nutritious foodstuffs and urge disdain for the poisonous varieties. Such was the manner in which all early knowledge was brought to all early peoples. Before language, before writing, before electronics, there was the simple impact of experience, in its effect so often profound and formative, the wellspring of all that was and would be known. Not all that could be known, but all that would at that time be both knowable and known. Would was a task for the now. Could—which involved much more than experience, most notably that natural offspring of curiosity, inquiry—was a matter for the future.
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This book seeks to tell the story of how knowledge has been passed from its vast passel of sources into the equally vast variety of human minds, and how the means of its passage have evolved over the thousands of years of human existence. In the earliest times—back even in hominid days, before Homo was even on the verge of becoming sapiens—the transmission was effected near-entirely as a consequence of experience. The experience of rain and cold required the seeking of clothing and shelter; to accommodate and reverse the experience of hunger necessitated the finding and preparation of sustenance; to counter the perils of hostility—whether experiencing it from wild beasts or from other humans, and so knowing its dangers—required preparedness and, perhaps, the acquisition of some kind of martial equipment, and which might overcome the approaching challenge.

Today, with so much more knowledge created and available—though as the scientific philosopher Karl Popper noted, the amount of ignorance will always outweigh the totality of knowledge—there are a myriad ways in which it is transmitted to those willing and able to receive it. Printing—first with the wooden blocks carved in ninth-century China and then six hundred years later with the movable metal types created in Mainz by Gutenberg and in London by Caxton—began the modern story. Today’s electronic equivalents are undergoing elemental changes all the while, at scales and speeds that are well beyond ordinary comprehension. They define the moment, today, when we are in perpetual awe at the infinite possibilities of new ways and means for knowledge to be passed around, but are also beginning to wonder: Might this be going too far and too fast?

The change in scale is eye-watering. To print a hundred smudged copies of a Buddhist text—as the ninth-century Chinese did—and spirit them away across the western desert by mule and in haversacks carried under the weather-beaten robes of hunched monks is one thing. To letterpress with steam-driven engines a hundred thousand Christian Bibles and ship them out in packing crates to mission stations in Africa or China or to churches in Yorkshire or Ohio is one other thing, though still not too different. To print and fold and cram onto trains and into trucks and then deliver to homes across a thousand miles of landscape and in other ways sell a million, maybe three million newspapers every single day appears to be another, but surely is also not much different either, is really just a scaled-up version, of what the Chinese had done all those years ago.

But then nowadays—to transmit to hungry minds on the far side of the planet the sum total of information in any central library in a matter of seconds is diffusion of quite another order. And if a featherlike touch on the glass surface of a tiny handheld instrument that is today still called a telephone even though it is everything but, and if that touch can command the billions of transistors within the device to connect to equipment unseen that is buried in vaults unknown and from there instantly summon up all that is known and has ever been known about any topic imaginable—what implications does such a development have for humankind?

The questions become ever more profound, ever more pressing. If all knowledge, if the sum of all thought, is to be made available at the touch on a plate of glass, then what does that portend? If the electronic computer is swiftly becoming so much more powerful and more able than even the most prodigiously able of all human brains—then what is the likely outcome for that very human society that has been the principal beneficiary of human intelligence for all of the world’s inhabited existence? If our brains—if we, that is, for our brains are the permanent essence of us—no longer have need of knowledge, and if we have no need because the computers do it all for us, then what is human intelligence good for? An existential intellectual crisis looms: If machines will acquire all our knowledge for us and do our thinking for us, then what, pray, is the need for us to be?

In the following pages I will look at the steps that have led to this strange and somewhat worrisome present situation. How knowledge has over the ages been created, classified, organized, stored, dispersed, diffused, and disseminated is a story that may well offer up some conclusions. But to help hazard any kind of answer, we need to settle first the most fundamental and seemingly simple of questions: Just what is knowledge?

4

The question can be daunting, the explanation intimidating. Even on the primal level—the meaning of the English-language word knowledge—it is easy to get bogged down in a semantic quagmire. Right from the very start is the self-evident observation that the word knowledge is a noun. Is today, yes. But it was not always. Until the eighteenth century, it could well be used as a verb, in much the same way that we use acknowledge today. It was mostly used transitively (he knowledged a superiority too mortifying to her) but occasionally in its intransitive sense (their answer was that they knowledge, confess and believe . . . ).

Here we are concerned only with the noun. Today, most, but by no means all scholars believe that the word derives, and unsurprisingly, from the transitive verb to know. This verb has multiple senses and meanings, the sense most relevant to its descendant noun being


To be acquainted with (a thing, place, or person); to be familiar with by experience; to have learned of by report or through the acquisition of information; (also) to have or gain such familiarity with (something) as gives understanding or insight.



Most lexicographers today agree that know seems to have been descended from (or is cognate with, or has the same common root as) vaguely similar-sounding words from places to the east of the British Isles, such as the Old High German word knean, the Latin gnoscere, the Slavonic znati, the Sanskrit jna, and the ancient Greek γνω.

Knowledge is clearly a very old word, first identified as belonging to the Old English lexicon—those fifty thousand or so words, many of Teutonic and Viking origin, which made up what for a long while was known as Anglo-Saxon. Scholars nowadays prefer to regard this tongue as truly antecedent to today’s English, not separate from it, as some used to believe. Hence the term Old English, precursor of Middle English and now of Modern English, all being part of the immense spectrum of an ever evolving language. Old English is the language known to readers of Beowulf, a tongue whose words were eventually crowded out by other invasive forms three centuries later in currently recognizable Middle English works by writers like Geoffrey Chaucer. Knowledge is one of the words that survived the transition, albeit with a host of spelling changes along the way.

Its first recorded appearance comes in the Anglo-Saxon Chronicle of AD 963, with the spelling cnawlece. It is clear from the illustrative quotation, however, that the sense of this particular sighting is that of an acknowledgment, or a recognition. Not, in other words, the sense with which we are concerned here.

The very different senses or meanings of knowledge that interest us appear in a sudden slew of writings some four centuries later, and so by now no longer in Old English but in its Middle English successor. The Oxford English Dictionary definitions derived from the works published during those years, roughly between 1350 and 1450, differ in subtle ways. For example, in a treatise put out in 1425 concerning the human body and the great Greek physician Galen of Pergamum comes the following sentence, which I have roughly translated (except for our target word) to read: “And by this manner in bodies of men and of apes, of swine and many other beasts Galen came to the knewelych of anatomy.”* This sentence and the next seventeen listed in the OED then illustrate the progress of this one sense of knowledge as it works its way down the centuries to modern times—the most recent quotation coming from the New York Review of Books in February 2002. The total collection of eighteen quotations thus allows the dictionary’s editors to compose a suitably imposing definition of our subject, and which reads as follows:


The fact or condition of having acquired a practical understanding or command of, or competence or skill in, a particular subject, language, etc., esp. through instruction, study, or practice; skill or expertise acquired in a particular subject, etc., through learning.



The sense with which we are primarily concerned here, however, is a little more nuanced still, though happily also a tad simpler. It was a sense eventually teased out from the close reading of a text dated 1398, and which is currently lodged in the British Library in London. That text, a translation by one John Trevisa of a Latin work, makes passing reference to the employment of knowlech and konnynge such as to allow the following classic and elegant lexical summary of what the OED categorizes as knowledge, meaning no. 4, sense b:


The apprehension of fact or truth with the mind; clear and certain perception of fact or truth; the state or condition of knowing fact or truth.



It drops the specific business of knowing things from a practical understanding, as with anatomy. This, then—the state or condition of knowing fact or truth—is the pared-down and most essential definition* of the word, the conceptual version of which we are about to consider. And to do that the story has to be taken from the simple precision of the lexicographers’ minds, and passed over to the philosophers, who long ago began to make hay with the notion and render it a great deal more complicated and, to some, bewildering.
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A hint of the word’s brief journey, from the consideration of vocabulary to the deeper business of life’s fundamental truths, occurs in a rubric note printed in a smaller type and placed just beneath the OED definition. It reads


The characterization of knowledge (ἐπιστήμη) (one of the main preoccupations of epistemology) as “justified true belief” may be traced back to Plato (Theaetetus 201, esp. c9–d1); this has been questioned, e.g. by E. Gettier (Analysis [1963] 23 121–3).



It is here we begin to approach a more complete answer to the question posed some pages back, of exactly what knowledge might be. The most famous explanation—and certainly the most enduring—remains that offered by the young Greek aristocrat Plato some 2,400 years ago. By this time he had begun to grapple with the problem—one among many, for he was catholic in his interests and polymathic in his abilities. He had long settled himself in the fragrant peace of the Academus woods—Plato’s legendary Academy, now a generalized term for the highest of high-mindedness, worldwide—about a mile outside the Athens city walls. Here he had embarked on the seemingly endless procession of writings for which he is now so universally revered. The writings about knowledge were written about halfway through his literary career.

Confusingly, Plato seldom wrote in his own voice, but rather in that of his great mentor, Socrates—who at the time of Plato’s writing of the seminal work on knowledge was already three decades dead, having swallowed hemlock on orders of the Athenian court after being found guilty of corrupting the minds of Greek youth and of worshipping false gods rather than the state religion of the day.

Socrates died in 399 BC; it was in 369 BC, thirty years later, that Plato wrote the dialogue in which he has Socrates argue the various ways in which Knowledge may be defined and attained.* This particular dialogue, to make matters still more confusing, was named for a prominent Greek mathematician, a mutual friend of Plato and Socrates named Theaetetus. His relevance to the story of knowledge in the strict sense is minimal; but his inclusion among the thirty-five dialogues—especially in this most important one—serves as a reminder of the majesty of the minds mustered in the Athens of the time. Theaetetus is famed among geometrists today for having proved one of the most elemental mathematical theorems—that there are and can only be five regular convex polyhedra, ones in which all faces are the same: the tetrahedron, the octahedron, the dodecahedron, the icosahedron, and the cube.

[image: image]
Plato, who first defined the concept of knowledge, is shown in this nineteenth-century print seated at the tomb of his mentor, Socrates, with the skull and butterfly assisting in his contemplation of immortality.



The dialogue to which Plato then gave the title Theaetetus (which is set in, of all places, a wrestling school) has Socrates arguing with his mathematician friend just what knowledge might truly be. He offers up three propositions.

First, he suggests that knowledge is simply perceiving something—you see an animal one morning and declare it to be a camel, and with this declaration you gain the knowledge that you saw a camel on this particular day. But in his dialogue Socrates promptly dismissed this rather primitive notion—because it would allow any lay person with no expertise on camelids to enjoy just the same authority as a student of zoology who would know exactly what a camel is. See something, declare it to be some specific thing—anyone could thus perceive anything and declare it to be true, yet not thereby necessarily making it true.

He delves deeper. The second scenario can be much the same, with you perceiving the presence of an animal—but declaring it to be a camel because you have the honest opinion that it is a camel. You don’t simply say it is; you say you believe, in all honesty, that it is. Can that be thought of as truly adding to your knowledge that there is a camel out there? Socrates wrestles a little more with this notion, having a fairly lenient regard for the honesty of the average Athenian citizen, being willing usually to give him or her the benefit of the doubt. But then again no, he tells his mathematician friend, this is not good enough. Honest belief doesn’t cut it, because not all humans are honest, and their beliefs are not eternally unsullied by bias or conceit or simple untruth.

Thus did the tussle progress between our two intellectual giants—and it is worth underlining the word giants, for no one had ever before knowingly written about or pondered publicly on such matters. The intellectual territory was thus quite untilled, so the thoughts being expressed in this wrestlers’ gymnasium dialogue, thoughts that to us today might seem less than entirely sophisticated and could quite reasonably be argued about over pints in a pub, were at the time truly original, thoughts that represent the very first consideration of such matters in all of human existence thus far. Those who were daring to think about them and consider them and contemplate their ramifications and judge as sensibly as possible just what they mean can quite legitimately be regarded by history as Titans of the mind—our two intellectual Titans offering up the hitherto unimagined notion that descriptive knowledge (knowledge-that, rather than knowledge-how, which involves the acquisition of skills) is something to be perceived and honestly believed to be true, something for which there is logos, a logical justification for believing the notion to be true. This is where the third consideration comes into play.

In this case, logos is the key. The element of justification is now stirred into the mix. You see an animal. You declare it to be a camel because you honestly believe it to be one. But this time, well knowing the existence of doubters, of skeptics, you try to marshal evidence and logic to your side. You know that a camel has a hump, as does this animal. You know that camels, brought here from some Greek possession across the seas, now live in these parts—as this one clearly does. You are aware of the existence of a drawing of a camel with the Greek word for camel, κάμηλον, written beneath it—and what you see looks very much like the beast in the drawing. You have acquaintances along with you who likewise declare the animal to be a camel. All in all, you can provide ample additional evidence that this humped and not unfamiliar animal is a camel, and with your sincere and informed belief in its existence here now buoyed up by the various credible justifications that you now have on the tip of your tongue, which all taken together make the likelihood that this camel is so, that its presence in these parts of Greece is proven to the satisfaction of all skeptics, allowing you to declare that this creature is indeed a camel and that by declaring it to be so, you have gained one tangible nonfungible morsel of absolute true and justified knowledge.

Translators of the ancient Greek texts have now distilled what Plato had Socrates say in this dialogue to be known henceforward as justified true belief—the phrase (with justified being the logos added in this third scenario) that was casually inserted into the rubric note placed beneath the formal OED definition. These three words, rendered into the initials JTB, as familiar within the world of philosophy as BBC is to radioheads and FDR and JFK to historians of American presidencies, have combined to create a phrase that despite its antiquity is still employed in the literature today, joining a litany of other vaguely familiar terms of art, such as nonfungible token and wave-particle duality as one of the main mantras of the arcane.

Knowledge as justified true belief, this concept of JTB, validated so very long ago, has ever since formed a cornerstone of the science of epistemology—the study of knowledge, from the Greek word epistēmē. The Platonic version is known today as the standard analysis and has long been regarded as Holy Writ, or more appropriately, as the Holy Trinity of bulletproof assertions. The JTB has been anointed as a concept set to endure eternally. It asserts very simply that some proposition—let us call it P—is known, has become knowledge, because (1) P is true, (2) P is believed to be true, and (3) the person who believes P to be true is justified in believing it to be so. Simple on its face, maybe. And yet.

It would be imprudent to suggest that the ancient principles of JTB are not open to further analysis and buffing. A vast array of formidable minds—Kant to Keynes, Bertrand Russell to René Descartes, Leibniz to Spinoza, Hegel to Wittgenstein—has over the years and centuries refined and refined the understanding of JTB and its component words, taken either individually or together. Entire papers have been written, whole issues of journals have been published, multiday conferences have been staged on each one of the topics: The Belief Condition. The Truth Condition. The Justification Condition.

Moreover, since Immanuel Kant in the eighteenth century, great distinction has been made between two kinds of descriptive (or propositional, or declarative, or constantive—the terms are legion) knowledge. There is, on the one hand, a priori descriptive knowledge, the kind of knowledge that stems from deduction and reason and theory (such as mathematically calculated and deduced knowledge, much like Theaetetus’s convex polyhedrons, the knowledge of which comes from deducing things about these bodies rather than actually experiencing them, however that might be imagined). On the other hand, there is a posteriori descriptive knowledge, which is based on observation and experience. Still, this being philosophy, with rumination about the number of angels able to dance on the head of a pin so central to the practice, Plato’s glib observation—though maybe thought to be glib only at this remove—has been challenged. Many times.
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There remains one troubling matter—the historic malleability of the concept of one of the three key components, that of belief. For what the human mind believes has for many centuries past been shaped by the caprices and dogmas of various kinds of religion. For a very long while, gods of various kind provided believers with the answers—for the shape of the solar system (the Earth being its center), the age of the Earth (it was born in October 4004 BC), the mechanics of creation (six days of godly work, one of divine recuperation), the existence of rattlesnakes (divine punishment for Adam’s having yielded to temptation)—and woe betide anyone who challenged such orthodoxies of the church and its doctrines. But then came the eighteenth century, and the appearance of figures like Hobbes, Locke, Rousseau, Diderot, the aforesaid Kant, Benjamin Franklin, and most famously of all, François-Marie Arouet, better known by his nom de plume as Voltaire. By the combined efforts of all of these and a score more such worthies, and the long drawn-out Western intellectual revolution that has come to be known as the Enlightenment, so the notion of belief swiftly evolved from more than occasionally being implausibly fanciful to more commonly being testably definitive. One by the one, from the solar system’s shape to the reason behind rattlesnakes, the ancient beliefs crumbled, certain knowledge became less certain, dogma and doctrine began a steady evaporation until only the fundamentalists clung frantically on, wishing fantasy to become fact.

The great Lisbon earthquake of 1755 offers an Enlightenment dry run, a test bed. The earth began its shaking around nine a.m., the Portuguese weekend breakfast time, on Saturday, November 1, and the shaking was both long in duration and particularly destructive and lethal: together with the fires that raged in the city for the next several days, which burned thousands of those pinned under fallen masonry, some sixty thousand people died, and destruction was visited on structures throughout southern Europe and much of North Africa.

It was all, the city fathers said, the work of the all-seeing, all-wise God. Just why—there were many explanations: it was punishment, it was vengeance, it was meant as a reminder, it was a reaction to the abundance of heretical thinking in the city of the time. That had been the conventional view—so even those who firmly believed that an eternally benevolent God would look after the world and its people and that all was well were simultaneously able to believe in the necessity of an occasional, God-driven corrective, a display of divine neutrality. While yes, He performed Good Works, watched over the production of healthy babies and springtime skies and an abundance of fine food and wine and calm seas and general prosperity, He also felt a sometime need to show a dark side, to flex His muscles. Just in case humankind ever showed signs of becoming too complacent, too comfortably warm, a sudden cold-water shock to the system was surely no bad thing.

Voltaire thought such thinking to be unutterable nonsense. He famously wrote about the Lisbon catastrophe on two occasions, first in a poem, then in Candide, in which he attacked the perpetual optimism of the prelates and their churchly followers, and demanded they explain just why God was so feeble as to allow such wreckage and death to be visited on a harmless city. “What crime, what fault was committed by those children crushed and bleeding on the maternal breast?” he thundered. “Did Lisbon, which no longer exists, have more vices than London or Paris, plunged in pleasures? Lisbon has been swallowed up, and at Paris they are dancing.”

The implication, of which Voltaire, no scientist he, was unaware, was that a rational, natural explanation had to be found for what had happened. Already there were men abroad who entertained more or less rational explanations behind the existence of volcanoes, even of the occurrence of earthquakes, which even preachers allowed were caused by underground explosions, by the coming-together of subterranean bodies of water and the fires in the planet’s core. It took Voltaire’s skepticism, his outright public attacks on organized religion—not on God, in whose divinity he still believed, but on the leadership of the great Western religions—to allow for the burgeoning of the new and rationality-based discipline of geology. This new science could at last thrive unmoored from the pious dogma that declared the world to be no more than five thousand years old, which had averred that fossils were objects purposefully inserted into rocks to display the works of the Almighty, and that all seismic and meteorological events, temblors, volcanoes, tsunamis, waterspouts, typhoons, hurricanes, and cyclones were events ordained by Heaven for such capricious reasons as the Divine from time to time decided.

With geology—a knowledge-based account of the nature of planet Earth, which one might legitimately regard as the ur-science—now unleashed from churchly teaching, other kinds of rational thinking started to seep into and infect all the other realms of natural philosophy. Science in its most general sense took off as a legitimate field of study and challenge, and the free-thinking rationality and free will that is the hallmark of the Enlightenment was off to the races.

In the late eighteenth century, as all this was being settled, as knowledge itself was properly unhooked from faith, belief became at last a matter for rational apprehension, and knowledge in its strict sense assumed its proper place in the cosmos. We knew the word; we knew the concept; we now knew the power—the ineluctable and irrepressible power—of the possession of knowledge, of the process of knowing, of being in the know, of transmuting know-nothing into know-how and know-why, know-what and know-that and know-who, and of being learned and fully aware and ready to wield that power for, one would hope, the good of all.

Fast-forward to the twentieth century for the entry into the fray of T. S. Eliot, banker-become-publisher, American-become-Briton, casual believer–become-Anglican, and a figure of undeniably high cultural authority and influence, a winner of both the Nobel Prize in Literature and the British sovereign’s Order of Merit.* Eliot weighed in on the matter of knowledge just once, and memorably so.

It was in 1934, long after he had written Prufrock and The Waste Land and The Hollow Men, five years before Old Possum’s Book of Practical Cats, which thanks to Broadway and the West End has surely to be the most popular of Eliot’s lasting literary legacies. In 1934, trying his hand at mixing drama, music, and poetry, he staged at Sadler’s Wells Theatre in London a so-called pageant-play titled The Rock, which though no great commercial success at the time, is much praised today for having tried to mix theatrical convention with profound ideas. In this particular case, Eliot considered the notion of society having too much knowledge—a complaint ever more familiar today than it was in the 1930s—and mixing it up with poetry and music and dramatic oration and stagecraft. A small portion of the relevant chorus appears as this book’s epigraph. It seems right to quote it fully here:


The Eagle soars in the summit of Heaven,

The Hunter with his dogs pursues his circuit.

O perpetual revolution of configured stars,

O perpetual recurrence of determined seasons,

O world of spring and autumn, birth and dying!

The endless cycle of idea and action,

Endless invention, endless experiment,

Brings knowledge of motion, but not of stillness;

Knowledge of speech, but not of silence;

Knowledge of words, and ignorance of the Word.

All our knowledge brings us nearer to our ignorance,

All our ignorance brings us nearer to death,

But nearness to death no nearer to God.

Where is the Life we have lost in living?

Where is the wisdom we have lost in knowledge?

Where is the knowledge we have lost in information?

The cycles of Heaven in twenty centuries

Bring us farther from God and nearer to the Dust.



The poem is important for more than its haunting delicacy. It also happened by chance to spawn quite another academic field within the extensive realms of epistemology. It is said by many scholars in the field to have helped to originate—though one can hardly imagine T. S. Eliot imagining such a thing—an academic conceit known today as the DIKW pyramid. This concept is the brainchild of information scientists, a newish academic subgroup who lately seem to have wrested pole position from the epistemologists, those who for the past century or so have been the lead students of TOK, the theory of knowledge. The basic idea within the thickets of DIKW is that knowledge now has tendrils easily distinguished, one from the other, and only when considered all together as an interlocking whole do they represent the complete spectrum of our relationship with Plato’s justified true belief.
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The new acronym DIKW signifies data, information, knowledge, and wisdom: each of these components, these tendrils, being vital unto itself, each well worthy of the most intense study. The matter of distinguishing these four now becomes central to this ever more esoteric field of study—of how knowledge is derived from or otherwise associated with the similar but separate notions of data and information—and then to the relationship that all three enjoy with the ultimate expression of the knowledge-blessed and age-accumulated mind, the concept known as wisdom. The interplay between the first three is all perfectly explicable here. The question of wisdom, however, and the concern for its future in a world where data, information, and knowledge are in massive, exponentially increasing, and ever accelerating oversupply, is perhaps best left for this book’s concluding chapter.

There is logic here, a logos, a justification. In a sense, the problematic future for human wisdom is the reason behind this book’s very appearance in the first place. To assess the demands confronting those who would be wise requires some discussion of the various components that have supposedly allowed for wisdom’s existence. It is impossible to relate wisdom’s story and make any predictions for its future without first assessing the construction of knowledge, and the role of its two antecedents, data and information, without which there would be no story. What is data? What is information? And what, in terms of these two—I hesitate to bring up the question once more, but am doing so here for the sake of completeness—is knowledge?

In this hierarchical explanation that Eliot unwittingly spawned, data—the base of the pyramid—can be thought of as the elemental building blocks, meaningless in themselves, more like symbols or signals of information. Information itself, one step higher in the hierarchy, is data made useful. It is what is inferred from the data, such that the more data that has been gathered, the more complete the information deduced from them. One takes data and interrogates them. Whom do the data represent? Where do they occur? How many of those denoted are involved, and when did the events surrounding them take place? Process the raw data with this kind of questioning, and information begins to appear, as when a child joins the dots to produce a picture, or color-by-numbers begins to create a portrait.

Sometimes the picture, unfiltered or composed with just too many dots, becomes overwhelming. Too much data, one might possibly say; too much knowledge, no one says; but too much information, yes, that has become a commonplace, a meme, almost a cliché. Famously, a very long while ago, the scholar-divine Robert Burton went on a tear, grumbling loudly about the excess of it in The Anatomy of Melancholy, written in 1621 but seemingly wholly relevant today. He speaks of the excesses of information leading to a vast confusion:


I hear new news every day, and those ordinary rumors of war, plagues, fires, inundations, thefts, murders, massacres, meteors, comets, spectrums, prodigies, apparitions, of towns taken, cities besieged in France, Germany, Turkey, Persia, Poland, &c., daily musters and preparations, and such like, which these tempestuous times afford, battles fought, so many men slain, monomachies, shipwrecks, piracies, and sea-fights, peace, leagues, stratagems, and fresh alarms. A vast confusion of vows, wishes, actions, edicts, petitions, lawsuits, pleas, laws, proclamations, complaints, grievances, are daily brought to our ears. New books every day, pamphlets, currantoes, stories, whole catalogues of volumes of all sorts, new paradoxes, opinions, schisms, heresies, controversies in philosophy, religion, &c. Now come tidings of weddings, maskings, mummeries, entertainments, jubilees, embassies, tilts and tournaments, trophies, triumphs, revels, sports, plays: then again, as in a new shifted scene, treasons, cheating tricks, robberies, enormous villanies in all kinds, funerals, burials, deaths of Princes, new discoveries, expeditions; now comical then tragical matters. To-day we hear of new Lords and officers created, to-morrow of some great men deposed, and then again of fresh honours conferred; one is let loose, another imprisoned; one purchaseth, another breaketh: he thrives, his neighbour turns bankrupt; now plenty, then again dearth and famine; one runs, another rides, wrangles, laughs, weeps &c. Thus I daily hear, and such like, both private and publick news. Amidst the gallantry and misery of the world: jollity, pride, perplexities and cares, simplicity and villainy; subtlety, knavery, candour and integrity, mutually mixed and offering themselves, I rub on in a strictly private life.



After all the information, and the data from which it was made, comes finally the knowledge. Those who practice a certain economy of thought say that knowledge is quite simply information processed, cooked, placed into some kind of context, something understood. Knowledge is wholly subjective: one person may claim to know something, to have knowledge of something; another may have knowledge of other and quite different things and be quite ignorant of what the first person knows. Does that make the first person’s known topic something less than knowledge because the other does not know it? Does unshared knowledge suffer the same indignity as the unheard falling tree in the woodland where nobody goes? Such questions occupy the minds of some questioners for a lifetime. Some toilers in the field of information science say knowledge is an elusive thing, overdefined, overthought, overanalyzed. It is clearly different from both data and information, more easily recognized than described, more easily explicable with examples. Or by a mere supposition, fanciful and theoretical but plausible.
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Consider if you will a printed paper page with just two illustrations. The first of these pictures shows a table with a book lying on top. The second picture shows the very same table and the very same book, except that here the book is now lying, somewhat untidily, on the ground. There are no other details on the page—no caption, no text, no explanation. All that appears is pure data, nothing more. The two pictures convey nothing useful, very little of interest. Such are data: mere signals, symbols, indications, ciphers wanting in meaning and understanding.

But then in place of the two images, a brief film clip: there is now a moving image of the table and the book, and there then comes into the image a hand, which pushes the book off the surface and sends it falling to the floor. No caption here either, nor any offered explanation. This clip, however, is marginally more informative than the two images, in that it seems to offer the viewer a measure of understanding. We now know how the book came to be on the floor. We have, in other words, a measure of information of an event that conjoined the two data points that were offered by the pair of still images. But that is all: we are now in much the same position as Robert Burton four centuries before, awash in information with no certainty about what it might mean. It may not be raw data; it is in fact unprocessed information, a summation of facts as they may be known at first sight, the data woven into a fairly recognizable pattern in much the same way as the threads of cotton or wool can be woven into a hank of cloth, itself not yet a piece of clothing but a gathering-together of the ingredients, the components, the signals, the symbols, the data.

Then lastly, the picture frame widens, and here we now see the man whose hand is pushing the book to the ground, and we see the title of the book. Two additional pieces of information, maybe not especially useful in themselves, but connecting the two morsels into a story that is now fully comprehensible and reasonable, and one that offers justification to, a reason for, the subsequent unfolding of events that the clips display. Since we know who pushed what book to the floor, we have all the components to be able to say we now have knowledge of this particular small event. We have context, we have a degree of certainty of who pushed the book, of what happened and to what, and where the event occurred. And if somewhere in the scene there is a clock, or a time stamp, we know from these additional scraps of information the likely when of the occurrence. All that is missing is the why: inherent in coming eventually to know this, but still perhaps distant from it, is the root of eventual wisdom, the concept that gives reason to the basic unfolding of events—and turns the base metal of ordinary knowledge into something infinitely more precious.
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It is surely true that for all sentient beings life itself is the most precious of commodities, to be preserved at all costs. Anything that threatens existence—any danger, any potential assault, any whiff of menace—is to be avoided, and of all the kinds of empirical knowledge of which the being becomes aware, that of impending danger is preeminent. The knowledge—gained usually from experience—that fire is a danger, that ice can freeze the life away, that water can drown, that a wasp can sting and cause great pain—all such matters are apprehended early on in life, by animals and humans alike, in order to help preserve the species. And in more than a few ancient indigenous cultures throughout the world, such basic, near-instinctual knowledge lies at the very core of their collective being, and on occasion results in a communal response that inspires awe and envy from supposedly more advanced, more sophisticated onlookers.

A case in point, which offers one of the more vivid recent examples of indigenous knowledge at work in recent times, came about on the Andaman Islands, the string of limestone jungle-covered skerries lying in the Bay of Bengal, off the coast of Burma. The islands, tropical and until recently seldom visited by outsiders, are officially Indian sovereign territory, and are populated mainly by Bengalis and Tamils from the Indian mainland—a total of some 350,000 people, most of them farmers and foresters. But there are also a scant few hundred aboriginal people on the archipelago too—tribes known as the Onge, the Jarawa, and the Sentinelese. Their unique possession of traditional knowledge of their natural environment by all accounts saved their lives. All of them.

Sunday, December 26, 2004, is memorialized across the Indian Ocean as the date of an enormous undersea earthquake and a consequent unimaginably lethal tsunami. The enormous drowning wave headed at immense speed from its epicenter at the northern tip of the Indonesian island of Sumatra and spread unstoppably through the Bay of Bengal, devastating coastal communities—and tourist destinations—in Thailand, India, Sri Lanka, and beyond. Some 230,000 people died, in the worst natural disaster of the century thus far.

The waves struck the Andaman Islands in the midmorning, roaring up the island chain at some 500 miles an hour, thrashing uncontrollably up the beaches and dragging to their deaths as many as seven thousand people. Almost all of the victims were Hindus, descendants of mainland Indians who had come to the Andamans many years before. But of the five hundred indigenous inhabitants, those belonging to the aforesaid Onge, Jarawa, and Sentinelese groups—all of whom have great hostility to newcomers and have long made clear their wish to be left alone—not a single one died in the tragedy. All escaped the ferocity of the inrushing waves—because, quite simply, they knew what to do.

There is still some uncertainty about how they knew. Songs, say some students of the groups. Long-remembered poems, say others. The saying of the tribal elders, shouted down to the youngsters. But whatever the mechanisms, what occurred appears to have been common to all of them. Those on the beach, fishing or mending nets, suddenly noticed a series of unusual changes in their surroundings: the swift out-running of the tide, the unexpected drying of the sand, the changed color of the seawater, the line of spume and spray on the ocean’s far horizon. They had no immediate idea of what this might presage—just, for all of them, a distant memory, a few snatches of poetry, or song, or utterances from village shamans or elders—memories that hinted a vaguely recalled instruction: that when such things happen you need to run, and run inland and up into the hills and run deep into the forests. Run uphill, up, up, up!

[image: image]
Wreckage on the Andaman Islands from the great Indian Ocean tsunami of December 2004, which killed almost 230,000 people. There were many fewer Andamanese casualties, as indigenous knowledge—retained in songs—persuaded islanders to flee to the hills.



So they did as memory bade them, and they gathered up all the slowpokes and the otherwise occupied and took themselves by the hundreds up into the hillside darkness from where they watched, horrified. The huge waves began to swallow up the beach where they had been just a few moments before, wrecking houses, upending and sinking boats, picking up and drowning dozens of villagers—Hindu villagers, mainlanders, outsiders, migrants—who had no inkling of what to do.

Maybe they watched in horror, maybe they were terrified, but they lived, all of them. And they survived because they had the knowledge, knowledge that had been handed down to them through generations past. They were in possession, unwittingly no doubt, of what some like to call, fancifully, “the original instructions.”

Indigenous peoples around the world have similar wellsprings of ancient knowledge, most of it employed for more ordinary matters than a terrible emergency. So varied are these areas of traditional awareness that anthropologists prefer to employ the plural form, knowledges—although there is much argument today about whether distinguishing between traditional knowledges and the vast range of topics known to those later settlers who displaced the original inhabitants is condescending in itself, an extension of old imperial habits toward those who were once thought of as primitive or childlike or savage.*

Inevitably, once the plural term became commonplace, debate began about what one might call the relative qualities of these knowledges, the relative value and worth of one kind of knowledge compared with another. Is the knowledge of particle physics by a German scientist of greater value than a Canadian Inuit’s knowledge of different kinds of snow? Does giving the different species of tigers impressive names in Latin render them significantly better known than the ways in which Siberian forest people tell one big cat from another? Are the star charts used by nomadic peoples in western China and Tibet inferior to the complex atlases of the cosmos published by the sophisticated national space agencies? Such questions oblige one to tread gently, to regard all knowledge as somehow sacred, of as much worth to people as the people themselves consider it to be.

Moreover, this book is devoted to the story of transmission and diffusion of knowledge—or knowledges—and so the ways in which indigenous people have passed on their various learnings stands as an object lesson in how diffusion truly began, for humankind in general. We have already seen how the first knowledge was most probably acquired by the first humans; it came about by virtue of experience, in much the same way that experience—a wasp sting, say—offers knowledge to a child. The sting becomes a teachable moment, albeit a painful one. Likewise a sudden blizzard that prompts a hunter-gatherer to seek shelter, and to maybe construct something more substantial if the storm continues—that is a teachable moment too, a means by which another layer of learning is laminated into the mind.

But the acquisition of knowledge is not the sole topic at hand. In these following pages, we are planning to look at how this knowledge is passed on, transmitted, diffused, taught, spread out into society. The stung child tells his friends, “Shoo away those wasps!” The snowbound hunter will somehow broadcast, presumably more innocently than Frank Loesser intended when he wrote the song “Baby, It’s Cold Outside” in 1944. People tell people things. They teach people things. They write to inform people of things. And they do so in a thousand ways, many of which will appear in the succeeding chapters.

The very earliest means of transmitting knowledge, those that still involve surviving indigenous peoples, have certainly endured. They are primarily oral or pictorial in nature: they tend to involve stories, poetry, performance, rock carving, cave painting, songs, dances, games, designs, rituals, ceremonies, architectural practices, and what the aboriginal peoples of Australia know in their various languages* as “songlines,” all passed down through the generations by designated elders or specially skilled custodians of each form of cultural expression. Although settler colonists regarded these expressions as merely amusing, charmingly primitive, and attractive to travelers seeking folklorique performances, they have lasted very much longer than many of the equivalent and ever evolving methods of the arrivistes. The Internet has upended everything, of course, as did the creation of radio and television and the electronic networks based on their technologies. But in so many instances, the temporary ruled. Morse code, for instance, was useful for rather less than a century. The telex for a couple of decades. Fax machines whirred and wheezed annoyingly for a laughably short time, maybe twenty years. And who now remembers the radiogram, the cable, the telegram? They have all passed on into irrelevance. And yet the rain dance and the stone circle and the fireside gathering and the poems and the muezzin’s chant—all of these continue to inform just as they have for thousands of years, people telling people things with calm efficiency and precious little fuss.

Furthermore, it is believed, they are doing so with considerable reverence for the simple existence of knowledge itself. Archaeologists and anthropologists, much of whose business is to divine the meaning and motive of ancient practices from the things they dig up or the customs they discover, seem generally to agree that the passing on of knowledge by whatever means serves two quite distinct purposes. First, it helps in real time to ensure the health and survival of a community—its survivance, to use a term from the anthropologists’ playbook, meaning something rather more than mere survival, a continuation of tradition by way of the regular connection with the spirits of tribal ancestors, a connection that helps keep “a sense of presence over absence.” Second, the handing on of knowledge helps maintain for the future the very coherence of the community itself, in much the same way as some modern religious rituals—those of the Jewish tradition come to mind—that help to keep a vulnerable community intact, self-aware, and self-confident.

Which is why in most communities—be they Arctic Inuit, Native American, First Nation, Australian Aboriginals, Amazonian rainforest dwellers, New Zealand Maoris, Polynesian islanders, Siberian indigenes—the value of their knowledges is underlined by the immense care taken to guard and then transmit them—by oral tradition of one kind or another, in the main.

“Knowledge keepers,” as they’re called by those academic outsiders who study the rich profusions of ancient humankind, are always carefully selected by community elders. In most Native American tribes, for instance, a promising child may well be chosen early on as a likely candidate for maintaining the tribal knowledges, to pass them on concisely and faithfully in years to come.

There has in recent years been a tendency among Westerners to wallow in self-mortification, to compare the simple wisdom of the ancients—clichés such as this abound—with the supposed vulgarity, greed, and self-centered thoughtlessness of modern societies. We are these days reminded that climate change, for example, is hardly the fault of the Inuit or the Cherokee or the Samoan, of peoples who we like to believe have long expressed a profound respect for their environment and have taken great pains to ensure that their ways of preserving it are passed on. Classic and long-remembered books and films—Silent Spring, Koyaanisqatsi, Dersu Uzala, even Mondo Cane—serve to goad us into accepting that peoples often so much more knowing and less greedy than us have taken care of our planet for very much longer than we have been in existence. Such publications have asked: Why do we not do the same? Why did we not follow in their footsteps? Whatever happened?

These are fair questions. Why indeed did the transmission of knowledges that seem so potentially beneficial to us all get to be so drowned out by the noise of commerce and nationalism and war? It is a puzzle unanswered by evidence, other than the purely circumstantial, which suggests one peculiar thing: that the apparent efficiency of writing knowledge down seemed to give it a value that its orally transmitted ancestor would soon no longer enjoy. Once the transmission method changed from oral to written, once the handing down of thoughts and tradition and culture became mediated by language, once it became properly recordable and fully discoverable, then its hitherto rather obvious value seemed to change profoundly, to evaporate. The medium did indeed become an integral part of the message, in aboriginal societies just as among the more modern, the more advanced.

One might argue that this new form of dialogue—writing—was responsible for the change, the shift in tone. One might say that in writing the authors displayed sentiments that, if not intended for general disbenefit of society, were much less gently constructive than the oral traditions. In the earliest writings, it seems that reverence for our natural world faded quite speedily from public discourse. People just didn’t write down their noble sentiments in the way they had spoken of them so eloquently before. Instead, writing dealt with the more vulgar aspects of society, in tones familiar in the colloquy of today.

The very first written transmission of knowledge ever to have been discovered comes from more than five thousand years ago, on a small tablet of sunbaked red clay found recently in what is now Iraq. The tablet’s cuneiform text is quite bereft of fine sentiments about tradition, nor does it offer noble pronouncements about the environment or high culture. Rather it is a matter-of-fact notation of the receipt in a Mesopotamian warehouse of a large amount of barley. It is written and signed by a man named Kushim, who appears to have been an accountant. Which, given the dominance of matters financial and economic in the construction of our modern world, seems an entirely appropriate place to begin the story of the diffusion of knowledge.

The document is a perfectly ordinary declaration about the possession of a commodity. It was written down, inscribed, as a record for some later person to come to learn about the commodity’s ownership. It was a piece of mundane, unexciting, quotidian knowledge, and it was presented in written form for one reason only—so that it could be communicated from the original author to someone else later on. It could be diffused, disseminated, and spread around, so that others would, in months or years or decades or millennia to come, be informed about this decidedly unexciting matter. So that these other people could thus, in the small matter of barley storage and sale, become educated.

[image: image]
One of the first examples of writing, from around 3100 BC, a small Mesopotamian clay tablet incised with cuneiform pictographs representing beer and barley rations.



Given that all of us, in our daily lives, are constantly confronted by a limitless confusion of knowledge, and given that some of this will stick, that some of it we’ll store and retain, one can say that all of us are being educated all the while, and that education is in its essence the business of any transmission of knowledge from one party to another. But at the same time an important distinction needs to be made. No part of this vast panoply of knowledge diffusion is more important for the future of human society than that which passes in one direction, downward across the generations, from the older members of a society to the younger. The teaching of children, in other words, is where the story of the transfer of knowledge truly begins.




One

Teach Your Children Well

A generous and elevated mind is distinguished by nothing more certainly than an eminent degree of curiosity.

—attributed to Samuel Johnson, dedication to Jerónimo Lobo’s Voyage to Abyssinia, 1775

Read, mark, learn, and inwardly digest . . .

—Collect for the Second Sunday in Advent, The Book of Common Prayer
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The south central Indian city of Bengaluru—until lately, Bangalore—has long cherished its reputation as the shiny and prosperous future of the republic. Its city fathers like to think of it as a place of much history but few grudges, a community seldom witnessing the kinds of episodes of communal strife that have plagued the country’s larger centers, like Bombay, Madras, and Calcutta. Its reputation for harmony and stability has enticed legions of outsiders to come and bask in its pleasantness. Most notable among the newcomers are computer software and hardware companies, which long ago set down their headquarters there and gave the city an outward air of gleaming modernity. Being high up on the Deccan Plateau, the place is cooler and cleaner and greener than many other Indian cities, and its topography and location have protected it from the more ferocious travails of the monsoon.

However, beyond the palaces of high technology and the expensive consumerism that is its handmaid, there is a population in Bengaluru of very much more modest means. All told, the city and its immediate surrounds are home to some eleven million people, but fully two million of these live well below India’s very
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