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  For Thomas Alan Paul Crowther,

  with apologies for the way we’ve left your world.


  “If your beliefs fit on a sign . . . think harder.”

  —Sign at the Rally to Restore Sanity,

  Washington DC, October 30, 2010
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  The staff of the West Milford Township Library have gone above and beyond the call of duty to obtain books for me from far parts and have done so with unflagging friendliness and helpfulness. My thanks to Elaine Bindler, Liz Frey, Beth Gamble, Bruce Gilliard, Joanne Grady, Kitty Heuer, Theresa McArthur, Debbie Maynard, Aimee Morrow, Elyse Schear, Sue Small, Maria Villecca, and Dale Warn.

  Much information has been channeled my way by The Spammers, to whom my thanks yet again: Randy M. Dannenfelser, Bob Eggleton, Gregory Frost, Neil Greenberg, Wally Hayman, Jael, Stuart Jaffe, Karl Kofoed, Todd Lockwood,Aaron McLellan, Lynn Perkins, Ray Ridenour, Tim Sullivan, and Greg Uchrin. Others who have passed along useful stuff include Fragano Ledgister, and of course, Pam Scoville.

  Forgive me if I’ve omitted anyone.


  [image: ]

  The trouble with most folks isn’t their ignorance. It’s knowing so many things that ain’t so.

  —Josh Billings, but usually (in keeping with the observation) attributed to Mark Twain

  


  This world is a strange madhouse. Currently, every coachman and every waiter is debating whether relativity theory is correct. Belief in this matter depends on political party affiliation.

  —Albert Einstein, letter to Marcel Grossmann, September 12, 1920

  


  Denial of science is everywhere around us, not just in bars and offices and pulpits but on the lips of our broadcasters and legislators, our movers and shakers. There’s denial that AIDS and HIV are connected and that traditional remedies can’t cure AIDS. There’s denial of the science showing vaccines don’t cause autism. A century and a half after publication of Darwin’s Origin of Species (1859) there’s still denial that we came to be what we are through natural selection; and 180 years or so after publication of Lyell’s Principles of Geology (1830–33), demonstrating beyond all possible doubt that the earth must be of great antiquity, there are plenty who’ll tell you it’s only a few thousand years old. And that our ancestors romped with dinosaurs. And that the sun and all the rest of the universe go round the earth.

  There are those who argue that putting a zygote to use to offer potential cures to the currently uncurable is killing a child, whereas flushing that same zygote down the toilet isn’t. There are those who deny the benefits of genetically modified foodstuffs in a world of soaring human population (and there’s another denial story in itself) and those who deny concerns that in some instances more research is needed before letting those modified organisms into the wild. The dangerously deleterious environmental impacts of intensive farming are so widely denied that in the average US supermarket there’s likely to be no nonfactory meat, poultry, and fish on offer at all. And there are still plenty of people around who deny that smoking causes illness and death.

  There are those who, because it offends their ideology or simply because they’ve been deluded by demagogues and industry shills, deny the reality of global warming even though the evidence is becoming drastically harder to ignore with every passing year.

  And this is hardly to start the list of the science denials that are currently corrupting our culture and poisoning our public discourse—stifling our ability to make the right decisions for society’s benefit and the well-being of our children and grandchildren.

  The denial of science is a topic of enormous breadth and depth. When I first decided to write this book, I thought I’d be able to cover every aspect of it, if not exhaustively then at least in enough detail to give a fairly comprehensive idea of what was going on. It soon became clear to me this was impossible. If I didn’t want to produce a book the size of Encyclopedia Britannica I was going to have to tone down my aspirations a trifle—which meant deciding to give some aspects of denialism scant treatment to allow space for others that seemed more important. Important? I’d say some of the areas I’ve chosen not to focus on—like stem cell research and genetically modified foods—are very important indeed, but they’re still not as important as climate-change denialism. Because of our continued denial of global warming—or certainly our seeming political inability to address it—there’s a good chance human civilization as we know it will have disappeared by the end of this century. Now that’s important.

  ❖

  How could the richest country on the planet, home to some of the world’s finest universities and libraries, have reached the sorry state where denialism of science—of objective reality—is rampant? In the weeks after a deranged gunman, Jared Loughner, shot Congresswoman Gabrielle Giffords and eighteen others, Rightists in the US claimed Loughner was a Leftist while Leftists claimed he was a Rightist. In an essay on this situation, “Why We Should Take Jared Loughner’s Politics Seriously,” educator Steve Striffler put his finger on one of the primary reasons there’s so much antiscientific nonsense permeating US culture:

  Like Loughner, a significant portion of young people are, for very good reasons, profoundly anti-establishment, distrustful of anything they hear from the government or mainstream media. . . . [I]n a world where fragments of information come from so many sources, it often leads them to the odd place where any explanation of the world is as good as any other, where there is no conceptual rudder for judging one theory or idea against another.1

  In other words, we have a bad case of GIGO—if you put enough garbage into people’s minds, sooner or later too many people will believe too much of it, even if the bits they believe are mutually incompatible. Rather than being taught how to think analytically or constructively, people are being taught to stop thinking . . . all the while believing their disagreement with the views of “experts” to be really a case of “thinking for themselves.”

  This was the view that Don McLeroy, a Creationist, persuaded his colleagues on the Texas State Board of Education to adopt in 2010. That scientists said one thing while McLeroy’s uneducated instinct said another meant the scientists were wrong. McLeroy used the phrase that gave its title to Orlando Wood’s indie movie project Standing Up to the Experts. People who know what they’re talking about are “lovely people, I’m sure,” said McLeroy, seemingly close to tears of frustration and bafflement; so how could they persist in saying stuff his gut told him was false?

  Is science denialism merely a product of ignorance or illiteracy? In many instances it certainly is. In their Unscientific America (2009), however, chris Mooney and Sheril Kirshenbaum point out that there’s no simple equation: Many antivaxers and AGW2 “skeptics” have considerably more scientific knowledge than the average citizen, having researched extensively, usually on the Internet, to find everything they can that’ll reinforce their convictions. The trouble is that, through ignoring all the rest of the information, they’re essentially creating a false worldview—false because it’s incomplete.

  Obviously, the worldview of anyone is incomplete; the difference is that many of us recognize our areas of ignorance and rely on experts to fill in the gaps—just as most of us call a plumber rather than attack that burst pipe ourselves. There’s no shame in being ignorant about something—in fact, about lots of things—because it’s essential for our survival that we don’t try to be “jacks of all trades, masters of none.” The danger lies in being unaware of our areas of ignorance or in thinking ignorance deserves an equal voice in debate as expertise.

  Of relevance here is the Dunning–Kruger effect, first formally described in 1999 in “Unskilled and Unaware of It: How Difficulties in Recognizing One’s Own Incompetence Lead to Inflated Self-Assessments”3 by Justin Kruger and David Dunning: “We argue that when people are incompetent in the strategies they adopt to achieve success and satisfaction, they suffer a dual burden: Not only do they reach erroneous conclusions and make unfortunate choices, but their incompetence robs them of the ability to realize it.” In various tests Dunning and Kruger discovered this hypothesis amply supported: The “lack of skills” of “unskilled” people not only makes them incapable of realizing how inept they are but in fact makes them overestimate their abilities—they’re like the guy in the famous photo with his “Get a Brain, Morans!” sign. Able people, by contrast, either accurately estimate their own abilities or, quite often, underestimate them.

  A corollary is that “unskilled” people are far more certain about things than “skilled” ones; further, “unskilled” people regard it as a weakness when others use statements like “all the evidence suggests” rather than the— always false—“we know for a fact.” In the hothouse of US politics, any lack of willingness to state false certainties is an electoral liability—indeed, politicians often gain popular and media approval for stating with certainty things that are palpably false.

  A fine place to see the Dunning–Kruger effect in full pomp is in the comments section of any online article about a scientific topic that’s a focus of public “skepticism.” Here people who are by any definition ignorant and/or foolish let rip at those who are too STUPID!!!! to realize the earth is less than ten thousand years old, or whatever the particular bugbear might be. Often their beliefs can be very funny; at the same time, it’s sobering to realize that, because of the Dunning–Kruger effect, our public decisions are influenced by people who are not just ill informed but aggressively determined to remain that way.

  The sciences are particularly affected, since it’s in the sciences that people are most likely to be poorly educated. It’s hardly surprising that legislative bodies at both the state and the federal levels have long track records not just of coming to imbecilic science-related judgments—which would be bad enough—but of attempting arrogantly to impose these upon the scientists concerned; for instance, there are cases of legislative assemblies in effect forcing physicians and law-enforcers to treat quack medicine with respect.4

  ❖

  So, what are these things we do not know?

  According to the National Science Board’s Science and Engineering Indicators (2000), only about half of US adults are aware the earth travels around the sun annually;5 about one in five think the sun orbits the earth daily. A 2002 Time/CNN poll found that nearly 25 percent of the US population believes the terrorist attacks of September 11, 2001, were predicted in the Bible. A 2009 poll in New Jersey found that 18 percent of self-identified conservatives thought President Obama was the Antichrist; another 17 percent—the postmodernists?—were “not sure.”

  Among 2,455 US adult respondents in a 2007 online Harris Interactive poll,6 79 percent believed in miracles, 75 percent in Heaven (though only 62 percent in Hell), 74 percent in angels, 69 percent in the survival of the soul after death, 62 percent in the Devil, 41 percent in ghosts, 35 percent in UFOs, 31 percent in witches, 29 percent in astrology, and 21 percent in reincarnation. Acceptance of evolution (42 percent) just beats out Creationism (39 percent). Other results indicate some measure of cognitive dissonance; for example, only 12 percent of respondents accepted the Torah as entirely the word of God though 35 percent believed that the Old Testament is entirely the word of God. The results of online polls must always be treated with extra caution, but other polls—including earlier Harris polls with the same or similar questions—have given broadly similar results.

  A 2008 survey carried out by the National Institutes of Health (NIH) and the Centers for Disease Control and Prevention (CDC) indicated that in 2007 about four in ten US adults resorted to “unconventional medical approaches” at least some of the time, with one in nine children being treated likewise.7

  A 2010 Gallup poll showed that Americans ranked global warming the least concerning among eight environmental issues.8

  “When compared to children in the rest of the US, a Texas child is 93 percent more likely not to have access to healthcare, 33 percent more likely not to receive mental healthcare services, 35 percent more likely to grow up poor, and 16 percent more likely to drop out of school.”9 A University of Texas/Texas Tribune poll done in early February 2010 found that only 35 percent of adult Texans know humans have evolved from earlier species; 51 percent of respondents believed that humans have always existed in their current form, while 14 percent were uncertain.10 Confronted by the statement, “God created human beings pretty much in their present form about 10,000 years ago,” 38 percent of the respondents agreed. And 30 percent of adult Texans believed that humans and dinosaurs lived alongside each other. The liberal arts professor who’d devised the questions, David Prindle, commented: “[Comedian Lewis Black] did a standup routine a few years back in which he said that a significant proportion of the American people think that The Flintstones is a documentary. Turns out he was right.”

  In response to a 1999 poll’s result that 45 percent of adult Americans believe the Bible’s account of Creation should be taken literally, it occurred to distinguished physicist Robert L. Park—as recounted in his book Superstition (2008)—that “it would be interesting to ask people if they agree with scientists who say dinosaurs lived millions of years ago, omitting any reference to Genesis” (p. 49). He approached a pollster at the Kansas City Star and suggested such an experiment. Astonishingly, when the experiment was conducted, 81 percent of the respondents agreed with the scientists. In other words, more than half the people who thought the world was just a few thousand years old also believed that dinosaurs existed millions of years ago.

  The fact that rates of belief in Creationism are far higher in the US than in other developed nations would suggest that something is seriously amiss with US education—both in schools and colleges and later. So do reports such as one that showed that 37 percent of the citizens in Washington DC have a third-grade reading level or lower.11 Writing in Salon, Alfred McCoy offered gloomy predictions for America’s future, not least because

  the US education system, that source of future scientists and innovators, has been falling behind its competitors. After leading the world for decades in 25- to 34-year-olds with university degrees, the country sank to 12th place in 2010. The World Economic Forum ranked the United States at a mediocre 52nd among 139 nations in the quality of its university math and science instruction in 2010. Nearly half of all graduate students in the sciences in the US are now foreigners, most of whom will be heading home, not staying here as once would have happened. By 2025, in other words, the United States is likely to face a critical shortage of talented scientists.12

  How deep does the educational problem go? Here’s a website discussion reported by James Robert Brown in Who Rules in Science? (2001, p. 83):

  A: A pen always falls when you drop it on Earth, but it would just float away if you let go of it on the Moon.

  B: What? A pen would fall if you dropped it on the Moon, just more slowly.

  A: No it wouldn’t, because you’re too far away from Earth’s gravity.

  B: You saw the APOLLO astronauts walking around on the Moon, didn’t you? Why didn’t they float away?

  A: Because they were wearing heavy boots.

  What are the effects of a scientific education on the ability to reason critically? Elaine Howard Ecklund’s book Science vs. Religion (2010) contains interesting figures on the religious (or nonreligious) attitudes of scientists working at major US research universities; she derived these between 2005 and 2009 while conducting the Religion among Academic Scientists (RAAS) study under a grant from the John Templeton Foundation. “The study involved 1,646 survey respondents, achieving a response rate of 75 percent, and 275 in-depth interviews with scientists.”

  Perhaps unsurprisingly, religious believers are in a minority among them; more unexpected is the extent to which this is true. Almost exactly one-third of those surveyed (34 percent) agreed with the statement “I do not believe in God,” while almost the same number (30 percent) chose “I do not know if there is a God, and there is no way to find out” (p. 16). Ecklund found that just 8 percent of her scientists chose the God option. The percentage of Americans who’re either atheist or agnostic is uncertain, but the summary report of the American Religious Identification Survey (ARIS), carried out between February and November 2008 by Barry A. Kosmin and Ariela Keysar, concluded that “roughly 12% of Americans are atheist (no God) or agnostic (unknowable or unsure)” (Ecklund, p. 2). Other surveys put the level of atheism/agnosticism among the general population even lower, at about 6 percent. We can conclude that scientists are anywhere between four and ten times as likely as nonscientists to discount or be dubious about the existence of a god.

  ❖

  Of course, scientists themselves are not immune to science denialism. We’ve already noted Don McLeroy, a dentist who denies evolution. Likewise, there are all the dentists, engineers, surgeons, economists, meteorologists, and so forth, who dispute the conclusions of climate scientists concerning imminent climate change—rather as if climate scientists should advise surgeons and dentists about surgery or dentistry.

  This is not a new situation. There was huge resistance among scientists when Louis Pasteur announced his germ theory of illness. Resistance to Galileo came largely from his fellow scientists, who couldn’t reproduce his results. Earth scientists for decades denied all the evidence favoring Alfred Wegener’s theory of continental drift. Ignatz Semmelweiss’s discovery of the importance of hygiene in hospitals led to his being ostracized from the medical profession. Sir Arthur Eddington, father of astrophysics, suppressed Subrahmanyan chandrasekhar’s prediction of black holes. Leibniz denied gravitation because he was squabbling with Newton. As late as 1636, the scholars brought together for the formation of New College—later Harvard—rejected the Copernican hypothesis, opting to stick with Ptolemy.

  Until the 1980s it was accepted that peptic ulcers were a consequence of excess gastric acid, accompanied by or perhaps caused by stress. When it was proposed by Barry Marshall and Robin Warren that there could be a bacterial cause—specifically, that Helicobacter pylori could be responsible—the medical community was largely skeptical. Nowadays, although in the case of stomach ulcers another frequent diagnosis is overuse of anti-inflammatory drugs like aspirin and ibuprofen, the default treatment for an ulcer is a course of antibiotics.

  What’s not often realized is that Marshall and Warren weren’t the first to make the discovery about H. pylori. That honor goes to Greek physician John Lykoudis, who began treating patients thus in 1958. Here the medical establishment went into lockdown denialism. The Journal of the American Medical Association refused the paper he submitted, a disciplinary committee handed him a heavy fine, and so on. What’s startling is that no one seems to have thought it worth replicating his work to find out if he might be right.

  Perhaps the most prominent contemporary scientist to reject Darwin’s proposed theory of evolution by natural selection was Lord Kelvin. His insistence that the earth couldn’t possibly be more than 100 million years old—not enough for Darwinian evolution to have produced modern life-forms—while justified within the prenuclear physics available to him, was inspired and enhanced by Kelvin’s personal religious convictions.

  Even Nobel laureates can fall into the trap of denying science in favor of unorthodox theories in areas outside their expertise. The later career of Linus Pauling was marked by profound scientific crankdom. He became convinced that massive doses of vitamin C kept cancer at bay. The shame is that Pauling is now remembered more for this than for his earlier, genuine scientific achievements. Nikolaas Tinbergen set some kind of a record for the descent into crankery by espousing in his Nobel acceptance speech the notion that autism is a stress disease.13 Louis J. Ignarro, whose 1998 Nobel was for work on nitric oxide (NO), now claims the gas is a cure for conditions as diverse as heart disease, impotence, and cancer. And Luc Montagnier, winner of the 2008 Nobel Prize in Physiology or Medicine for his discovery of the human immunodeficiency virus (HIV), has taken to claiming there’s a scientific justification for homeopathy.

  Denying the abilities of technology is common even among science fiction writers. To take just a single example, in his famous story “The Dead Past” (1956) Isaac Asimov makes much of the fact that in his hi-tech twenty-first century there’s no need to retain a printed sheet of paper any more; you can store it digitally on computer. Fine so far, except that the computer concerned, MULTIVAC, fills half a block—the notion of personal computers hadn’t occurred to the Good Doctor. And, should you want a fresh copy of that page, MULTIVAC can spew it out for you in “mere minutes.” Asimov was not alone. An unsigned article, “Brains That Click,” in the March 1949 issue of Popular Mechanics maintained, “Where a calculator like the ENIAC today is equipped with 18,000 vacuum tubes and weighs 30 tons, computers in the future may have only 1,000 vacuum tubes and perhaps weigh only 1½ tons” (p. 258).

  The list could be extended indefinitely.14 It’s arguable that most of these misguided predictions have arisen because the society in which the predictors were embedded failed to appreciate that, always, the future will be quite extraordinarily different from the past. This was not at all apparent even a few decades ago (despite augurs like Alfin Toffler, with his 1970 book Future Shock). Yes, it was assumed there’d be an onward and upward march of technology, but no one appreciated the steepness of the gradient.

  ❖

  Science comes to conclusions, but they’re always provisional, open to revision as fresh evidence comes in. Unfortunately, as noted, this rational diffidence is often interpreted by audiences and the news media as a sign of uncertainty, weakness, or vacillation. Obviously scientists would do well to make themselves a bit cannier about how what they say will be heard by lay people; at the same time, it might make sense for lay people to educate themselves just enough to realize that emphatic assertion and shouting-down are usually signs someone doesn’t know what they’re talking about.

  In the field of astronomy/cosmology, there are large areas still under active discussion. How does one differentiate denialism from worthwhile debate? A certain number of professional astronomers—notably including Halton Arp, Eric Lerner, and Hermann Bondi—have disputed the Big Bang theory. These scientists have still been operating within science. Compare and contrast any of their writings on the subject with the “Big Bang” entry in Conservapedia®, which spends more wordage promoting Creationist dissent than it does on the theory itself. Here is the entirety of that article’s “Scientific Criticism” section:

  It should be noted that the Big Bang theory has received criticism because it ignores the theory of an oscillating universe. Also, no first cause from the Big Bang has ever been successfully identified. Furthermore, critics of the Big Bang point out that not everything in the universe is actually moving apart from everything else as some galaxies have collided with other galaxies in the past, although this could be explained through understanding of classical mechanics.

  Small wonder Conservapedia feels justified in billing itself as “The Trustworthy Encyclopedia.”

  ❖

  The Science Wars, as they’ve been called, focus on a rivalry between certain sociologists/philosophers, on the one hand, and scientists, on the other, as to what science is and the validity of its conclusions—a dispute between amateurs and professionals, in other words.15 This sounds innocuous enough. Where the bloodletting becomes more frenzied, however, is in the significant skirmishes that center on the sociologists’ appropriation and often abuse of scientific concepts and terms of whose meaning, all too frequently, it’s obvious they’re ignorant. Most of the offenders come from the sociological school called social constructivism; for historical reasons they’re generally called, within the context of the Science Wars at least, postmodernists.

  The book that served as the scientists’ declaration of war was Higher Superstition: The Academic Left and its Quarrels with Science (1994) by Paul R. Gross and Norman Levitt. This unfortunately commits a piece of partisan political framing from which subsequent discussions have yet fully to escape. As Mario Bunge observes in his “In Praise of Intolerance to Charlatanism in Academia” (1996), “[I]rrationalism, in particular the distrust of science, has no political color; it is found left, center, and right.”

  To be irritated by Gross and Levitt’s politicization is not to say the bloc they identify doesn’t exist, and isn’t a menace. Worse still, some of its general ideas have diffused into the wider society, promoting, for example, such New Ageist notions as that all truth is merely relative, scientific truth included. It was not a New Ager but an unnamed Bush administration official who came out with that most “postmodern” of all recent political pronouncements:

  That’s not the way the world really works any more. We’re an empire now, and when we act, we create our own reality. And while you’re studying that reality—judiciously, as you will—we’ll act again, creating other new realities, which you can study too, and that’s how things will sort out. We’re history’s actors . . . and you, all of you, will be left to just study what we do.16

  If Gross and Levitt launched the opening salvoes, the start of hostilities in earnest came in 1996. Acknowledging that professional scientists were hitting back at the invasion of their territory by unqualified critics, the editors of the journal Social Text announced a special issue—titled “Science Wars”—to be devoted to the matter. One submission they accepted was from the physicist Alan Sokal, entitled “Transgressing the Boundaries: Toward a Transformative Hermeneutics of Quantum Gravity.” Bizarrely, this paper wasn’t sent out for peer review. Citing many of the social constructivist heroes as if reverentially, Sokal gaily lampooned, for example, the prevailing view among postmodernists that all truth is relative (that what we perceive as scientifically revealed reality is in fact merely a social construct, with different cultures and communities discovering different “realities” that are all equally valid) with such statements as “The pi of Euclid and the G of Newton, formerly thought to be constant and universal, are now perceived in their ineluctable historicity” and “the discourse of the scientific community, for all its undeniable value, cannot assert a privileged epistemological status with respect to counter-hegemonic narratives emanating from dissident or marginalized communities.”

  A matter of days after the appearance of his essay in Social Text, Sokal ’fessed up to the hoax with an essay in the magazine Lingua Franca, “A Physicist Experiments with Cultural Studies.” The resulting cacophony extended far beyond the academic world, with articles in major newspapers around the world.

  Sokal thereafter expanded his attack in the form of the book Fashionable Nonsense (1998; with Jean Bricmont). In one example (p. 27) they cite the French psychoanalyst Jacques Lacan equating the male “erectile organ” with the irrational number i, the square root of –1.17 A further delight is French sociologist Bruno Latour’s analysis of Einstein’s Special Theory of Relativity, “A Relativistic Account of Einstein’s Relativity” (1988), in which he—Latour, not Einstein—reveals that it’s not about what Latour calls “the electrodynamics of moving bodies,” as Einstein thought, but about long-distance travelers. Inexplicably, some have questioned Latour’s description of himself as a “Darwin of Science.”

  Another part of the mix is the so-called Strong Programme, advanced in the mid-1970s by Edinburgh University sociologist David Bloor and others. The reason for this approach’s name is to contrast it with the weak, or ordinary, sociological approach to studying the way the sciences operate (that the behavior of scientists and their institutions are fair game for consideration as social structures, but that scientific theories and results are independent of social factors). Bloor and his disciples maintained—and maintain—that, au contraire, even science itself should be regarded as a social construct and open to deconstruction on that basis. It’s not hard to see how one can get from this viewpoint to the notion that E = mc2 is a sexed equation, as Belgian sociologist Luce Irigaray claimed in “Sujet de la Science, Sujet Sexué?” (1987): Had it been derived by a female scientist within the context of a predominantly female discipline, who knows what the relationship between the three quantities might have been.

  A further product of this sort of approach, although in fact preceding Bloor’s enunciation of the Strong Programme, is Paul Forman’s 1971 essay on the genesis of the quantum theory titled “Weimar Culture, Causality, and Quantum Theory, 1918–1927: Adaptation by German Physicists and Mathematicians to a Hostile Intellectual Environment.” Forman’s thesis is that Heisenberg and the rest devised quantum theory—all indeterminate and “mystical” as it is—in order to regain their social prestige in a Germany which at the time was avidly embracing Romanticism and rejecting science. Dismissed as immaterial by Forman are the notions that the German scientists had good scientific reason to develop quantum theory—it solved a number of outstanding scientific problems and rapidly showed itself capable of solving many more—and that this has proven to be one of the most successful and important theories in science’s history. It’s difficult to understand how this could be so if quantum theory were just a faddish social construct.

  Mario Bunge is less diplomatic even than Sokal and Bricmont in his assessment of the postmodernist fad; the title of his bracing essay “In Praise of Intolerance to charlatanism in Academia” (1996) makes this clear:

  These are not unorthodox original thinkers; they ignore or even scorn rigorous thinking and experimenting altogether. Nor are they misunderstood Galileos punished by the powers that be for proposing daring new truths or methods. On the contrary, nowadays many intellectual slobs and frauds have been given tenured jobs, are allowed to teach garbage in the name of academic freedom, and see their obnoxious writings published by scholarly journals and university presses. Moreover, many of them have acquired enough power to censor genuine scholarship. They have mounted a Trojan horse inside the academic citadel with the intention of destroying higher culture from within.18

  Another of Bunge’s targets is the US political scientist Samuel P. Huntington, who had a habit of using pretend mathematics. The mathematician Neal Koblitz exposed this phoniness in the essay “Mathematics as Propaganda: A Tale of Three Equations; or, The Emperors Have No Clothes” (1988);19 as a result, the US Academy of Sciences declined Huntington’s induction. The “mathematical equations” that created all the fuss came in Huntington’s book Political Order in changing Societies (1968) and read thus:

  
    	social mobilization/economic development = social frustration

    	social frustration/mobility opportunities = political participation

    	political participation/political institutionalization = political instability

  

  Try putting a numerical value to any of those terms. And how do you divide social mobilization by economic development?

  Huntington—whose views in their day were taken very seriously by governments—is merely one of the most prominent examples of political scientists and economists using the pretense of mathematics where plain English might reveal the paucity of reasoning.

  Overall, the general pattern of the postmodernist assault on science seems to be to create a sort of random spaghetti of scientific terminology that makes no sense precisely because random, and then to attack it as nonsensical for one “sociological” reason or another. This would be merely bad if the attacks on the straw men themselves were coherent; alas, they aren’t, presumably because the “postmodernists” concerned have not the remotest understanding of the scientific concepts whose names they so merrily jumble; it’s rather like the way so many pseudoscientists and pseudomysticists—and their followers—believe it gives their particular crankery bonus street cred to add the adjective “quantum”: “Quantum Healing,” “Quantum Theology,” even “Quantum Buddhism.” The end result of the postmodernists’ efforts is a gross corruption of reasoning—not to mention a gross deception—that’s both a denial of science and a tool devised to promote a more universal denial of science. Also, as philosopher of science Meera Nanda points out, with its notion that science is merely a culture-specific social construct, postmodernism has been “a blessing for all religious zealots, in all major faiths, as they no longer feel compelled to revise their metaphysics in the light of progress in our understanding of nature in relevant fields.”20

  Science isn’t alone in suffering the onslaughts of “relativism.” In Not Out of Africa (1996), her stirring defense of history against the corruptions of it embraced by so-called Afrocentrist writers—such as that Aristotle stole his philosophy from the books of black writers he found in the Library at Alexandria (a “fact” that continues to be promulgated by Afrocentrists even though the library wasn’t built until some decades after Aristotle’s death)—Mary Lefkowitz (p. xiv) states the problem:

  There is a current tendency, at least among academics, to regard history as a form of fiction that can and should be written differently by each nation or ethnic group. The assumption seems to be that somehow all versions will simultaneously be true, even if they conflict in particular details. According to this line of argument, Afrocentric ancient history can be treated not as pseudohistory but as an alternative way of looking at the past. It can be considered as valid as the traditional version and perhaps even more valid because of its moral agenda.

  This does of course cut both ways. Until relatively recently, US textbooks omitted much about the attainments of the Native American civilizations that were here when the white man arrived and suffered near genocide at his hands. Just think of the myth of the Mound People—the mighty long-lost civilization that left all the architecture and artifacts that surely, surely, surely the Red Man was too stupid and wastrel and savage to accomplish. That myth endured in textbooks well into the twentieth century.

  Lefkowitz’s thesis, that the history our youngsters are taught should be as accurate as the best endeavors of research can make it, would seem so monumentally obvious as to be barely worth stating. And yet, during the writing of her book and the article that was its precursor,21 Lefkowitz, a humanities professor at Wellesley College, Massachusetts, was subject to considerable abuse—including accusations of racism—in both private and, more worryingly, professional life.

  This pattern of threatening the bearers of unwelcome truths is common throughout all fields of science denialism.

  ❖

  Some people get paid a very great deal of money to deny basic science. On January 4, 2011, David Silverman, president of the American Atheist Group, appeared on The O’Reilly Factor to talk about his organization’s ad campaign telling the public that religion’s a scam:

  O’Reilly: I’ll tell you why it’s not a scam, in my opinion: tide goes in, tide goes out. Never a miscommunication. You can’t explain that.

  Silverman: Tide goes in, tide goes out?

  O’Reilly: See, the water, the tide comes in and it goes out, Mr. Silverman. It always comes in, and always goes out. You can’t explain that.22

  God moves, I suppose, in mysterious waves.


  As a general rule, if the mass of mainstream journalists says one thing and the mass of scientists working in the relevant field says another, believe the scientists. Unfortunately, swaths of the public see it the other way round. In a 2002 paper called “Bringing Female Scientists into the Elementary Classroom: Confronting the Strength of Elementary Students’ Stereotypical Images of Scientists,”23 Gayle A. Buck et al. recorded that many young children refused to believe working scientists could be young, friendly, and female. The kids knew from their TV watching that scientists are middle aged (or older), nasty, and male!

  One factor in the modern fad for science denialism may be the collapse, at least in the US, of the mass middlebrow culture, a phenomenon that came to an end by, arguably, the early 1970s. Middlebrows read books copiously (even though many of the books they read were looked down upon by self-styled highbrows), followed news and current affairs with a keen interest, listened avidly to “improving” radio broadcasts, displayed an enthusiasm for rationalism, and, most relevantly, had an abiding and prodigious near reverence for the discoveries of science and the accomplishments of technology. Added to this was the zeal for self-education: If the Reader’s Digest fast-food meal of astronomy or medicine wasn’t enough to sate the appetite, there would likely be books on the subject in the public library, not to mention a portfolio of middlebrow scientific digests, from Scientific American to Popular Mechanics and beyond, available at the newsstand.24

  It was because of the prevalence of middlebrow ideals in the country that John F. Kennedy’s successful presidential candidacy in 1960 stressed not just his youthfulness and charm but his literacy, his culture, and his intellectual aspirations. The middlebrows of America clearly thought it was a good idea to have a president who was intelligent. Nearly half a century later, by contrast, a similarly youthful and charming and probably more intelligent presidential candidate, Barack Obama, had to do a fair amount of spinning to make sure his image was suitably dumbed down for fear of his seeming “elitist.” After all, eight years earlier, the likewise intelligent Al Gore had lost what should have been a safe bid for the presidency through being perceived by the electorate as insufficiently stupid.

  Another way of looking at today’s widespread phenomenon of scientific denialism is that it is, in essence, a sort of large-scale bull session gone horribly wrong. In On Bullshit (2005, pp. 36–37), Harry G. Frankfurt points out that the bull session (and its female equivalent, the hen session) has characteristics unlike those of normal conversations:

  What tends to go on in a bull session is that the participants try out various thoughts and attitudes in order to see how it feels to hear themselves saying such things and in order to discover how others respond. . . . Each of the contributors to a bull session relies, in other words, on a general recognition that what he expresses or says is not to be understood as being what he means wholeheartedly or believes unequivocally to be true.

  Yet this is surely only half the story. While most bull sessions, most of the time, are as Frankfurt describes, we’ve surely all witnessed instances where, for some reason or no reason, a line is crossed and views that were until then just genially supported suddenly become entrenched; tempers can spill over and violence break out over matters that are entirely trivial—and that were, minutes before, regarded by all concerned as entirely trivial. Worse, it’s quite possible, as Frankfurt implies, that even those who’re now prepared to fight in defense of a viewpoint didn’t believe in it until that very moment.

  It seems plausible that at least some science deniers go through a similar arc. At first they’re just having fun being bloody-minded by playing devil’s advocate to perceived wisdom but, as their ideas are repeatedly rebuffed—and especially since the rebuffers likely do so rather tiredly, having encountered this “wildly original idea” myriad times before—what started off as just an enjoyable bit of bullshitting becomes a set of rigid beliefs. At this stage, like one of the participants in that deteriorating bull session, the more the falsity of the viewpoint becomes evident, the greater the denialist’s vehemence—perhaps even to the extent of violence: There have been countless threats made against, for example, prominent climate scientists.

  ❖

  Historian Deborah E. Lipstadt was talking about Holocaust deniers when she made this remark, but the more general application is obvious:

  My refusal to appear on . . . shows with deniers is inevitably met by [TV] producers with some variation on the following challenge: Shouldn’t we hear their ideas, opinions, or point of view? Their willingness to ascribe to the deniers and their myths the legitimacy of a point of view is of as great, if not greater, concern than are the activities of the deniers themselves. What is wrong, I am repeatedly asked, with people hearing a “different perspective”?25

  A common grumble of denialists, whatever the subject of their denial, is that their “dissident view” is being censored by the scientific authorities—through refusal of publication in peer-reviewed journals, perhaps, or through lack of inclusion in international reports like the IPCC’s on climate change. Yet, ironically, a very frequent technique used by denialists is a form of censorship. This is the cherry-picking of quotes, a practice whose use was exemplified par excellence in the whipped-up furor over Climategate (see pages 246ff.). To cherry-pick those pieces of an opponent’s work that can be made to seem, out of context, as undermining that work is also to censor it: You are gagging the opponent’s expression of her or his actual views.

  A similar argument could be extended to those bizarre shouting matches that pass for “balanced” debate on so much television these days. Almost inevitably, the louder shouter drowns the argument of the more reasoned voice, making sure its argument cannot be heard and thus in effect censoring it. Some of the shouters have radio or TV shows of their own, where they can either shout down views they dispute or censor them out entirely.

  Other common elements of denialist rhetoric include the ad hominem attack and the trick of focusing on details and pretending they represent the whole story. A disagreement among climate scientists as to the anticipated rate of retreat of Himalayan glaciers is trumpeted as a fundamental error that must surely bring established climate science to its knees. A particular case in point is that of Paul Ehrlich, who in denialist circles is regularly held up for special ridicule as the exemplar par excellence of the “scientific alarmist” who “so spectacularly got it wrong”—this because, in books like The Population Bomb (1968), he made some rather gloomy assessments of how much longer the planet’s ecosystem can tolerate an exponentially increasing human population. So far, each of Ehrlich’s assessments has been proven overly pessimistic, as human ingenuity has warded off the evil moment; but he’s perfectly correct to state that the crunch moment will eventually come unless we curtail population growth. His critics are like the guy who jumps off the Empire State Building and, after falling the first thirty stories, says, “See? I told you I’d be okay.”

  A frequent semantic tool used by denialist campaigners is confusion over the word “theory”: “It’s only a theory,” we’re told of Darwin’s theory of evolution by natural selection, though obviously in this context the word “theory” implies something as close to fact as science will ever claim.26

  In their paper “chiropractors and Vaccination: A Historical Perspective” (2000)27 James B. Campbell, Jason W. Busse, and H. Stephen Injeyan identify a set of bogus arguments used by those chiropractors (about one-third) who reject vaccination:

  
    	immunizations are not effective

    	vaccines can be harmful

    	there is disagreement about, and even opposition to, immunizations among medical experts

    	immunization policy is governed by the medical-pharmaceutical complex and motivated by greed

    	any compulsory medical treatment is unacceptable

    	vaccinations are unnecessary

    	acceptance of vaccination is to repudiate chiropractic philosophy

  

  For his discussion of the denial of evolution in The Making of the Fittest (2006), Sean B. Carroll adapts this list to produce one that’s applicable to the tactics of science denialists in general. Carroll’s version (pp. 231–33) offers a very useful analytic tool:

  
    	doubt the science

    	question the motives and integrity of scientists

    	magnify disagreements among scientists, and cite gadflies as authorities

    	exaggerate potential harm

    	appeal to personal freedom

    	acceptance repudiates key philosophy

  

  It’s not entirely clear to me why Carroll should have omitted an equivalent to Campbell et al.’s sixth item, “Vaccinations are unnecessary.” AGW denialists are forever telling us we don’t need to take action to mitigate climate change, Creationists tell us evolution is an unnecessary hypothesis because we were made just the way we are, and so on. That aside, it’s depressingly easy to see Carroll’s template being cynically applied by the leaders of all the major denialist movements today.

  One of the differences between science and pseudoscience is that science accepts the results it doesn’t like—the results that are flatly counterintuitive. Intuition is a very useful tool in many different circumstances, but the fact that something’s counterintuitional doesn’t automatically mean it’s wrong. For millennia intuition told us the sun went round the earth; there are still those who prefer that intuitively derived model. In this instance, their delusions are probably not harmful (except to their children). When, however, people’s intuitions tell them the MMR vaccine causes autism or that antiretroviral drugs cause rather than cure AIDS, the results can be catastrophic.

  In their Devenez Sorciers, Devenez Savants (2002), Georges charpak and Henri Broch point to a related cause of science denialism: the fact that the laws of probability very often seem to fly in the face of commonsense. It’s surely illogical that a party need have only 57 guests before it’s a 99 percent certainty that two will have the same birthday, even though there are 365 days in the year? Or, even if the probability involved is strictly commonsensical, we tend to see not the real probability involved but only a superficial effect. One example they cite is the television trick whereby a “psychic” asks the audience at home to turn on the lights around them; he will use his powers to blow those bulbs. Sure enough, by the end of the program the studio switchboard is jammed—because, if a million people have their lights on, quite a few bulbs will inevitably blow before the show’s over.

  In Denying AIDS (2009), Seth Kalichman (p. 14) draws some pointed parallels between denialists and the “suspicious thinker,” as defined by David Shapiro in the latter’s Neurotic Styles (1965), who

  “does not pay attention to the apparent facts but, instead, he or she pays sharp attention to any aspect of them or their presentation that lends confirmation to his original suspicious idea.” The suspicious person constructs a subjective world based on “significant” clues with a complete loss of appreciation for the context. Shapiro also discusses the suspicious person as having encapsulated delusions, limited in content and type. Encapsulated delusions fit what we see in denialism, where a person can be grounded in reality in nearly every facet of his or her life and yet have a circumscribed entrenched belief system that is not reflective of reality and not refutable by facts.

  The insights offered by Shapiro are that denialists are not “lying” in the way that most anti-denialists portray them. . . . Rather, denialists are trapped in their denialism.

  Further, Kalichman argues that just as “suspicious thinkers” are especially prone to conspiracy theorizing, so are denialists. The idea of a global conspiracy of climate scientists to help establish a New World Order is the kind of preposterous scenario you might expect to find as, say, the plot of a Michael Crichton novel, but surely no one could possibly take it seriously? Well, no one except a “suspicious thinker” . . . and of course a denialist. Yet something very like this is believed by literally millions of Americans today.

  There are also misconceptions as to what science actually is and how it is done. George E. Webb, in The Evolution Controversy in America (1994), discussed the arguments offered by Creationists. One common theme was the image of the scientific pursuit “as the collection and organization of data. From this perspective, any theory that attempted to extrapolate from the data to answer larger questions represented nothing more than a guess” (p. xi).

  What sticks in the craw of many Creationists and others is the fundamental scientific principle called methodological naturalism. No hypothesis that attempts to explain physical phenomena is worth investigating if it requires the action of a supernatural agent. While the tools of science may be used, however fruitlessly, in attempts to find the supernatural, the supernatural itself offers no useful explanation of real-world observations. It is this principle that most upsets the members of the Discovery Institute, and impels its drive to market the concept of Intelligent Design (ID) to the gullible. Although the superficial purpose of the institute is to counter Darwinism, in fact its war is with methodological naturalism, and beyond that with materialism as a rational means of explaining the universe. This is made explicit in the infamous Wedge Document (see page 180).

  ❖

  In his entertaining Spin This! (2001), Bill Press jeers at the Bush administration for its use of the “not yet settled” sophistry to deny the evidence of science. He contrasts the administration’s justifications for its policy concerning climate change and its attempt to resuscitate a version of Ronald Reagan’s long-ago discredited Strategic Defense Initiative, “Star Wars.” As Press summarizes (p. 145): “The Bush rule is: More science on global warming, where none is needed; and no more science on missile defense, where much more is needed. That’s the spin. And, as spin, it makes perfect sense.”

  The Bush administration took the corruption and denial of science in US government to heights probably never seen before; for just some accounts see Seth Shulman’s Undermining Science (2006), chris Mooney’s The Republican War on Science (2005), or even the relevant chapter in my own Corrupted Science (2007). Yet the seeds had been sown far earlier. In 1973, when Richard Nixon was told by his scientific advisers that various of his pet technological schemes, such as the Supersonic Transport Program, were scientifically unsound, he responded by firing the advisers. While Jimmy Carter earned world headlines by claiming to have seen a UFO, at least he didn’t try to insert ufology into the nation’s policy. Ronald Reagan, both as California governor and US president, promoted Creationism as at least a viable alternative hypothesis to evolution; he also ignored or derided those scientists—the vast bulk of relevantly qualified scientists—who told him the purported technological underpinnings of “Star Wars” were outright fanciful. Meanwhile, the White House had consultant astrologers.

  Even during the presidency of Bill Clinton, with Congress under the control of Newt Gingrich’s Republican Party from 1994, the denial of science continued. Although climate scientists were already warning about AGW, the nonscientists of Congress believed they knew better and rejected the information—as they also tried to do with the smaller but then far more immediate problem of the depletion of the ozone layer. Attempts were made, under the guise of good fiscal housekeeping, to shut down such federal agencies as the US Geological Survey. Crazily, in 1995 Congress did abolish the Office of Technology Assessment (OTA), thereby at a stroke removing the most important overseer of the quality of the scientific advice coming into Congress. Clinton did not institute these measures, but he must have realized the importance of stopping them, something it was in his power to do. Yet, given the choice, he opted consistently for political expediency.28

  A decade and a half later, Louisiana Governor Bobby Jindal would provide an ironic echo of such doings in his response to President Obama’s February 25, 2009, State of the Union address. As an example of wasted expenditure in the Economic Stimulus Bill, Jindal picked out the $140 million allocated to the Geological Survey for “something called volcano monitoring. . . . Instead of monitoring volcanoes, what Congress should be monitoring is the eruption of spending in Washington.” Less than a month later, the Alaskan volcano Mt. Redoubt erupted, covering Anchorage and its surroundings in ash. Fortunately, the people living in the Mt. Redoubt area were able to take measures to ameliorate the effects, having been warned as early as February 6 of an imminent eruption, thanks to . . . volcano monitoring.

  A measure of the level of importance that science denial has reached among our political rulers came with the 2008 presidential election. The organization ScienceDebate2008, set up to demand that the various candidates debate what is after all a crucial topic, received support from the National Academy of Sciences, the American Association for the Advancement of Science, a plethora of distinguished scientists including many Nobel laureates, and even politicians from both sides of the political spectrum . . . yet was spurned entirely by all of the major campaigns, including that of soon-to-be-president Obama,29 not to mention the mainstream media: Of roughly three thousand questions posed to the main candidates by frontline political pundits, exactly six addressed policy on—or even mentioned—the most urgent scientific topic of the age, climate change.

  ❖

  Through much of 2010, as I was laboring on this book, the world was being kept entertained by a tragicomedy that could be regarded as an example sans pareil of the incapacity for rational thought that both characterizes and inspires science denialism—and does immeasurable harm to this nation. This was the Dunning–Kruger effect writ large.

  In February 2010, the Texas State Board of Education began discussing the social studies curriculum guidelines. Led in theory by newspaper editor Gail Lowe but in fact by dentist Don McLeroy, the board took a document that teams of professional experts had spent a year devising and proceeded to mangle it; the experts themselves had been excluded from the process since the preceding November. Among the amendments imposed by McLeroy in what the New York Times’s Russell Shorto described as “a single-handed display of archconservative political strong-arming”30 was that students be required to “describe the causes and key organizations and individuals of the conservative resurgence of the 1980s and 1990s, including Phyllis Schlafly, the Contract With America, the Heritage Foundation, the Moral Majority and the National Rifle Association.” The children’s author Bill Martin Jr. was expunged from the standards because a completely different Bill Martin had written a book called Ethical Marxism. Watchdog Kathy Miller, cited by Shorto, commented of McLeroy and another board member: “It is the most crazy-making thing to sit there and watch a dentist and an insurance salesman rewrite curriculum standards in science and history. Last year, Don McLeroy believed he was smarter than the National Academy of Sciences, and he now believes he’s smarter than professors of American history.” In a previous assault on Texas’s educational standards, McLeroy had managed to remove from the textbooks any reference to the age of the universe—a datum that offends his own young-earth Creationism.

  Weeks and months passed. Howlers abounded. Thomas Jefferson, disliked because he penned the Constitution’s provision concerning the separation of church and state, was removed in favor of Thomas Aquinas, John Calvin, and William Blackstone. The Enlightenment was eradicated. A standard concerning the First Amendment was altered to include discussion of the right to bear arms, which is of course the subject of the Second Amendment. Texas Freedom Network, live-blogging the discussions on March 11, 2010, recorded: “The Texas State Board of Education today refused to require that students learn that the Constitution prevents the US government from promoting one religion over all others. They voted to lie to students by omission.”31 Study of Isaac Newton was dropped in favor of the requirement to examine the scientific advances military technology has brought about. The standard concerning the Civil Rights movement was altered to stress the role of the Republican Party in passing the relevant legislation; in fact, no southern Republican voted for either the 1964 Civil Rights Act or the 1965 Voting Rights Act. Board member Barbara Cargill demanded there be a standard requiring students to “explain three pro-free market factors contributing to European technological progress during the rise and decline of the medieval system.”32 The word “capitalism” was censored throughout because some of the board members thought it sounded a bit pejorative; “free enterprise” was inserted in its stead. The phrase “democratic societies” was replaced by “societies with representative government.” Most shocking of all in this category was the replacement of “slave trade” with “Atlantic triangular trade.” There was an amendment seeking to restore the reputation of Senator Joseph McCarthy, whom McLeroy has declared “vindicated.”

  Board member Terri Leo, part of the conservative bloc pushing through all this, went on the offensive against the media:

  Voters “get their information from the papers, which is mostly inaccurate,” says Leo. “Most reporters are lazy, and they don’t do their homework.”33

  In September, the conservative bloc on the board was back at it, this time crusading to remove the “pro-Islam bias” from the state’s history books. As many cried, What pro-Islam bias? It was hard to see this as other than an attempt to institutionalize the anti-Muslim bigotry that was then sweeping the country.

  The 2010 elections in Texas—and also the Republican primaries—considerably shifted the political balance of the Texas State Board of Education, and already efforts are being made to limit the damage done by the previous regime. But, because of the size of Texas, the actions of this rogue group are likely to affect US education nationally—affect it for the worse. The blogger at Gin and Tacos saw the fiasco as merely the tip of the iceberg:

  We have systematically devalued and dismantled education in this country to the point that the Japanese, Europeans, and so on aren’t just beating us at math and science. They can beat us at essentially anything, because most of us can’t comprehend things we read, retain simple facts, or construct an argument that adheres to the basic rules of logic. We are ignorant of the past, the present, and even our own professed belief systems. We often bemoan apathy, our national lack of desire to understand the government, law, economy, or politics. But the problem is not simply that we don’t want to know; if our slipshod grasp of the few things in which we do profess an interest are any indication, we wouldn’t get it even if we tried.34
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  Wandering in a vast forest at night, I have only a faint light to guide me. A stranger appears and says to me: “My friend, you should blow out your candle in order to find your way more clearly.”

  —Denis Diderot, Addition aux Pensees Philosophiques

  


  In a sense, religious belief is intrinsically a denial of science. Religion, like science, was born out of the universal human urge to produce explanations for phenomena. When the major religions began, a lot of phenomena were absolute mysteries. Why does wind roar and fire burn? How does the land produce the water that keeps the river flowing? What moves the sun in its daily path across the sky? Religion offered answers to these and plenty of other questions, and can thus be thought of as humankind’s earliest stumbling attempt at science. There were forces in the world that were obviously far more powerful than anything mere humans could conjure—earthquakes that shook the land, volcanoes that filled the world with ash and fire and noise, storms that made the heavens tremble—so it must have seemed obvious these events were engendered by superhuman beings: gods.

  The function of religions, then, was to explain the inexplicable. But along came people with inquiring minds who weren’t satisfied with the “gods did it” catchall explanation. The shadow of the inexplicable began to be pushed back on every side, and—barring various dark ages—shrank ever more swiftly, until today there are only shreds of it left. And yet people go on believing in religious claims and denying scientific ones, even in instances where the latter have been proven beyond all rational doubt. Why?

  In their book The Unreality Industry (1989, p. 127) Ian Mitroff and Warren Bennis offer a succinct answer:

  Our minds are set up to simplify, to bring order to a world that often is as chaotic as it appears. To do this we not only throw out a great deal of information that is presented to us but we lock in, long after they have seemed to retain [any] usefulness or validity, older patterns and pieces of information.

  We’re all guilty of this offense. Plenty of perfectly intelligent older people still think of the atom as a cluster of big pool balls around which smaller ones orbit, because that’s the model they were taught in school and there has never seemed any compelling reason to update their thinking. But in other instances it matters if we cling to old, wrong explanations.

  A difficulty facing anyone who seeks to discuss scientific denialism with the devout concerns the latter’s deceptive tendency to label as science all sorts of things that patently aren’t; it’s difficult for someone who’s merely read the label to accept that “Creation Science” isn’t science at all. Whatever the motives of the person who wrote the label, the con trick is very often effective. Taner Edis sums this up well in the Islamic context in his An Illusion of Harmony (2007): “Fundamentalists sincerely think of themselves as supporting science while endorsing views that would cripple scientific practice” (p. 75). How many Americans who support the inclusion of Intelligent Design (ID) in the school science curriculum on the grounds that this would be “teaching the debate” realize how such a measure would cripple school science education? Many such advocates are not fundamentalists; some aren’t even religious. They’ve been misled into believing that pseudoscience is science.

  It seems adherents of traditional belief systems, confronted by the undoubted achievements of science and technology, have three available ways of reacting:

  
    	They can cling yet more fervently to the traditional belief system, thereby denying science and reasserting their irrationalism.

    	They can adapt their traditional beliefs so that these accord—or at least seem to—with scientific reality. Thus, when geology required the history of our planet to be hugely longer than allowed for in Genesis, many christians readily adapted their beliefs.

    	They can reject the traditional belief system—at least as a description of physical reality, even though it may still have value for them at what we could call a spiritual level. For example, many who reject the supernatural aspects of christianity nevertheless abide by an approximation of its moral code, such as tolerance and “good works.”

  

  ❖

  In The Great Derangement (2008), Matt Taibbi describes, among much else, his experiences as a mole amid the fundamentalist Cornerstone church in Texas, part of the John Hagee Ministries. One episode (pp. 177–80) serves well to suggest an explanation as to why the reactions of so many US christian fundamentalists seem so frequently divorced from reality. The occasion Taibbi describes is a sermon by Matthew Hagee, “both dumber and more vicious than his dad,” in which the preacher seriously misrepresents various environmental concerns before lambasting them as anti-American, the relevant activists as puppets of Satan, and so forth. So far, so customarily loony. But then Hagee (p. 178) went a step further:

  Encouraged, the portly pastor now looked down at his pulpit and read from a bunch of paper sheets.

  “Time magazine says that the Sierra Club and others met with environmental leaders in Brazil in 1992 to discuss how to use the environment to reduce the American population from 175 million to 75 million, to control us. This was 1992. How many environmental laws have they passed since then?”

  Later, Taibbi combed through the entirety of Time’s coverage of the 1992 Earth Summit and discovered there was no such reference.

  Next Hagee cited a law that Congress had attempted to pass a few days earlier, a law intended to encourage abortions through promoting fetal screening for genetic defects. Again, Taibbi checked. The act being lied about was the Genetic Information Nondiscrimination Act, whose purpose was to prevent discrimination by employers and insurers on the basis of individuals’ genetic information as revealed through medical tests.

  Large swaths of US christians have as their main source of authoritative information on scientific issues—authoritative because beamed down directly from God—the accounts given to them by the preachers they have come to trust. It’s hardly a wonder that all these individual fundamentalists “know” a version of the sciences that bears little relation to reality.

  But it’s not just at the level of preacher/congregation that false science is being disseminated. There are fundamentalist institutions, from faux universities to supposedly educational publishing houses, dedicated to the propagation of righteous falsehood. The second edition of Science 4 Student Text was published by the Bob Jones University Press in 2004. Here is its “explanation” of electricity:

  Electricity is a mystery. No one has ever observed it or heard it or felt it. We can see and hear and feel only what electricity does. We know that it makes light bulbs shine and irons heat up and telephones ring. But we cannot say what electricity itself is like.

  We cannot even say where electricity comes from. Some scientists think that the sun may be the source of most electricity. Others think that the movement of the earth produces some of it. All anyone knows is that electricity seems to be everywhere and that there are many ways to bring it forth.

  The question obviously arises: Surely many of the parents whose children are expected to learn from this textbook, however devoutly christian they might be, must know that stuff like this is twaddle . . . so why haven’t they battered down the doors of the Bob Jones University Press to tell the august editors to do a little better?

  As Bertrand Russell wrote, in “Is There a God?” (1952):

  If I were to suggest that between the Earth and Mars there is a china teapot revolving about the sun in an elliptical orbit, nobody would be able to disprove my assertion. . . . But if I were to go on to say that, since my assertion cannot be disproved, it is an intolerable presumption on the part of human reason to doubt it, I should rightly be thought to be talking nonsense. If, however, the existence of such a teapot were affirmed in ancient books, taught as the sacred truth every Sunday, and instilled into the minds of children at school, hesitation to believe in its existence would become a mark of eccentricity. . . .1

  Major christian religious figures in the US like Jerry Falwell and Pat Robertson have blamed disasters such as the 9/11 attacks and the 2005 flooding of New Orleans on the nation’s permissiveness, specifically the widespread tolerance of homosexuality. In April 2010, a few weeks after the US Senate passed the first healthcare reform bill in decades, the Icelandic volcano Eyjafjallajökull erupted, sending a plume of ash into the high atmosphere, where it streamed in the direction of Europe and caused perhaps the biggest disruption of plane traffic ever. It takes a nimble mind to make a connection between healthcare reform and a volcanic eruption, but in his show on April 16, 2010, Rush Limbaugh was up to the challenge:

  You know, a couple of days after the healthcare bill had been signed into law Obama ran around all over the country saying, “Hey, you know, I’m looking around. The earth hasn’t opened up. There’s no Armageddon out there. The birds are still chirping.” I think the earth has opened up. God may have replied.2

  Just a few weeks earlier, Pat Robertson had claimed the Haitians had brought the 2010 Port-au-Prince earthquake upon themselves because long ago they’d made a pact with the Devil. And a few days after Limbaugh’s broadcast the US online political magazine WorldNetDaily was promoting the ideas of Mark Biltz, pastor of El Shaddai Ministries in Bonney Lake, Washington, concerning biblical astronomy. The Second Coming is likely to be in 2014 or 2015, Biltz believes, because a recently observed gamma ray burst from the direction of the constellation Boötes, which contains the bright star Arcturus, is a message from God to this effect: “The word ‘assemble’ is the same word that is translated as ‘Arcturus’ in Job,” he said. “So it means the same thing, to assemble, to come. And if you’ll notice the word ‘come’ is ‘bo,’ which is the name of this constellation: ‘Bo-otes.’”3

  At the time, WorldNetDaily had just initiated a lawsuit against the White House Correspondents’ Association for failing to recognize it as a serious news organization.

  ❖

  It was Hindu mathematicians who discovered the concept of zero, possibly in the sixth century; they transmitted it in due course to the Arabs, and thence, a very long time later, it reached Europe. The seventh-century Brahmagupta knew not only of the concept of infinity but of its properties. Sripati, in the eleventh century, worked out the means of solving what came in the West to be called Pell’s equation: y2–nx2 = 1. The European name for the equation honors the English mathematician John Pell, whose work trailed Sripati’s by a small matter of six centuries. By the ninth century, Indian mathematicians could figure pi to ten decimal places and had worked out the rudiments of coordinate geometry. Attainments in other areas of science were far from negligible. Yet, just as happened in Islamic science (see below), Hindu science thereafter went into a long period of eclipse.

  The Indian cosmologist J. V. Narlikar was fond of observing that when the Steady State theory of the universe was widely accepted, Hindu scholars found plenty of passages in the Vedas that supported this cosmology. When the Steady State theory was ousted by the Big Bang theory, those same Hindu scholars discovered, often in the very same passages, that . . .

  Narlikar is just one of the great scientists India has produced. Among many others have been the physicist and polymath Jagadish chandra Bose, the physicist S. N. Bose, the astrophysicist (and Nobel laureate) Subrahmanyan chandrasekhar, the molecular biologist G. N. Ramachandran, the physicist (and Nobel laureate) C. V. Raman, the mathematician Srinivasa Ramanujan, the chemist P. C. Roy, and the astrophysicist Meghnad Saha. Yet, despite so many Indian contributions of distinction to modern science, all is not well within Indian science, according to Meera Nanda in a series of articles and books like Prophets Facing Backward (2003) and The God Market (2009). She points to an alliance of rightwing Hindu nationalists/ traditionalists (the Hindutva, organized as the Sangh Parivar), left-wing postmodernists in both the West and India, and the presence within Indian society of a “fashionable denigration of science.”4

  Because of the efforts of the Sangh Parivar, there’s an industry in reinterpreting—or pretending to reinterpret—the Vedas such as to maintain that they contain, albeit sometimes in coded or capsule form, information that just happens to match up with the latest scientific discoveries. As Nanda is keen to emphasize, “[A] scientific understanding of nature completely and radically negates the ‘eternal laws’ of Hindu dharma which teach an identity between spirit and matter.”5

  Of course, “Vedic science” isn’t limited to India; later (see page 169) we’ll look at the work of US writers Michael Cremo and Richard L. Thompson on Vedic Creationism. We can note the irony of Western woo-mongers seeking universal scientific truths in the Vedas even as the inheritors of the Vedic tradition themselves—outside the ranks of the Sangh Parivar and their converts—are looking to modern science and technology as bases for their booming economy, while Indian scientists have, as we’ve seen, shown themselves to be at home among modern science’s top echelons.

  A second prong of the Hindu fundamentalist assault on science is to claim that traditional “sciences” like astrology and palmistry are of equal merit with modern Western science. Here the fundamentalists are abetted by the postmodernist school, with its idea that all knowledge is purely relative (see pages 20ff.).

  At the same time, the Sangh Parivar are mounting an assault on modern science with the intent of devaluing it to the point where it can be safely ignored. Again, there are two prongs to this assault. One is to denounce modern science as a Western construct, forced on conquered peoples by their colonial overlords. Those who speak out in favor of modern science and against superstition are guilty of “colonized” thinking. The other meme relies on, again, ideas borrowed from the postmodernists. Science is by its nature “deconstructivist”: Faced by a major problem, its general approach is to break down that problem into its various bits in the belief that, by investigating the bits separately and then in groups, eventually a solution will be found to the original major problem. The Sangh Parivar dispute that the deconstructivist approach pays dividends. Their Vedic science is far superior in that its approach is not piecemeal but holistic. A wise Hindu will look not just at the bits but at the whole picture. The trouble is that this method was tried in the West and discovered to fail: Plato’s philosophy may be fascinating but, so far as its ventures into science are concerned, it’s brilliant tripe.

  In Science and the Indian Tradition (2007) David L. Gosling describes how such “holistic” thinking essentially led Hindu traditionalists down a cul-de-sac. The Hindu concept of universal unity, while philosophically satisfying, bears—beyond the idea of unification—no real relation to unifying theories of science.

  In modern India, as Gosling points out, one finds cutting-edge science and technology—like the widespread use of solar and other environment-friendly energy technologies—alongside prevalent belief in superstitions like reincarnation and even the eclipse demon! And our opinion of the work of the pioneering Indian physicist Jagadish chandra Bose (see above) must be colored by the knowledge that he did considerable research into how plants experience pain, convincing himself this was a real phenomenon. As Meera Nanda observes, although the hypothesis was “falsified and rejected by mainstream biology in his own life-time [it] is still touted as India’s contribution to world science in Hindutva literature.”6

  ❖

  [I]t must be admitted that there remains an outstanding puzzle: Muslim science lasted for nearly six centuries and this . . . is longer than Greek, medieval christian, or even modern science, has lasted. How individuals could have sustained science for this immense period is indeed something that no one understands.

  —Pervez Hoodbhoy, Islam and Science (1991), p. 94

  Modern Islam is not entirely without distinguished scientists. In 1979 the Pakistani–UK physicist Abdus Salam was the first Muslim to become a Nobel sciences laureate. He was followed in 1999 by the Egyptian–US physicist Ahmed Zewail, now a member of President Obama’s Presidential Council of Advisors on Science and Technology (PCAST). Of course, there are other Muslim scientists who’re as distinguished but less recognized; yet a total of two Nobel science prizes for adherents of one of the world’s major religions seems very slim pickings—and there is no mileage in the pretense that the Nobel Committee is discriminating against Muslims.

  Arab science was the light of the world for roughly the period 750–1350 CE.7 Although there was much overlap of influences, in simplistic terms the Arabs had inherited science from the Greeks, Egyptians, and Babylonians, mathematics and medicine from India, literature from Persia, and philosophy and logic from Greece. The caliphs of the age, swayed by the enlightened Mu’tazila movement, called not just for the nurturing of this existing knowledge but also the investigation of new areas; for example, alchemy was really an Arab invention, even if it did have precursors in the ancient world. (The name comes from the Arabic word al-kimia.) The end of this golden age came about at least in part because the Mu’tazila movement, having become just as corrupt and despotic as any before it, was swept aside by a rejuvenated spirit of orthodoxy, which cracked down on such concepts as free will and reason. In reality, this seems to have occurred on a local scale all through the period in question; on glancing at the biographies of the leading Arab scientists of the era, it’s notable that many suffered at least occasional persecution.

  At the height of this golden age, at a time when the best libraries in christian Europe contained at most a few hundred books apiece, those in Baghdad and Cordoba each held, it is claimed, over forty thousand. When Baghdad was overthrown by the Mongols under Hulegu Khan in 1258, the libraries were sacked and their contents destroyed; according to one rather fanciful account, so many books were hurled into the Tigris that a horseman could cross the river on top of them. The world’s oldest degree-granting university, founded in 859, is the still-extant University of Al Karaouine in Fez, Morocco.

  A relic of the ascendancy of Muslim astronomy is the number of stars that bear Arabic names—for example, Achernar, Aldebaran, Algol, Altair, Betelgeuse, Deneb, Fomalhaut, Nekkar, Rigel, Thuban, and Vega, plus a whole host of lesser-known ones.

  The extent to which Nicolaus Copernicus relied upon Islamic precursors has become more and more obvious in recent years. It seems no Islamic scholar made the conceptual jump from the inherited Ptolemaic cosmology to a heliocentric arrangement, but at least one, Ali Qushji, put forward a proof that our astronomical observations would be the same regardless of whether the earth were rotating or the celestial lights were circling it.

  Even so, many still dismiss the early days of Islamic science as merely a matter of translating Greek, Persian, and Indian texts into Arabic, and thereafter annotating them. Yet there must have been Arab science in existence before then, as otherwise the language would not have been capable of the translation. While much new technical terminology had to be devised, much was already there, which could only have been the case had there been a use for it. There’s plenty of other evidence of a rich tradition of Islamic science before the translation and absorption “program” got underway, but this linguistic clue seems persuasive. It should also be noted that, when we talk of the work of the Arab scientists in this “program” as mere translation, we’re seriously underestimating what they did. As an example of the extent to which they also adapted, expanded, and annotated the original works, Dioscorides’ De Materia Medica contained discussion of some six hundred plants; its first known Arabic versions covered about fifteen hundred. Moreover, as Edward Grant points out in Science and Religion, 400 B.C.–A.D. 1550 (2004), the Byzantines enjoyed the same inheritance yet essentially did nothing with it.
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