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Of course we’re intimidated by science! Science holds
 itself above everybody else—above God, evidently.
 You guys have been kicking ass since the Enlightenment.

—STEPHEN COLBERT


 



 


Instead of being derided as geeks or nerds, scientists should be seen as courageous realists and the last great heroic explorers of the unknown. They should get more money, more publicity, better clothes, more sex and free rehab when the fame goes to their heads.

—MATTHEW CHAPMAN,
 screenwriter and cofounder, Science Debate 2008






PREFACE TO THE PAPERBACK EDITION

Since the publication of this book in hardback, its central concern—the disturbing breakdown of relations between the world of American science and the U.S. public—has been confirmed by new data as well as by more recent events. In fact, shortly after the release of Unscientific America in July 2009, the Pew Organization revealed the following polling results, which strikingly demonstrate the vast gulf between American scientists and everybody else:
• Compared with a decade ago, far fewer Americans today describe scientific advances as among the nation’s most important achievements: 27 percent in 2009 versus 47 percent in May 1999. Furthermore, fewer name the moon landing and space exploration as our most important achievements.

• A gigantic gap exists between scientists and the public on climate change: 84 percent of U.S. scientists think humans are warming the planet by burning fossil fuels versus 49 percent of the public.

• Similar gaps separate scientists from the public on the necessity of vaccination and many other topics. On embryonic stem cell research, 93 percent of scientists support federal research funding versus 58 percent of the public.





And that’s just a small sampling of the evidence underscoring the ongoing science-society divide. In early 2010, as we prepared this new  preface for the paperback edition of Unscientific America, the National Science Board of the National Science Foundation released the latest installment of its Science and Engineering Indicators, another key repository of data on the relationship between scientists and the public. While not all the news was bad, the image of an America little informed about science, and little engaged with it, once again shone through.

For instance, just 13 percent of the public now claims to follow science and technology news “very closely,” and this number has been on a downward trend for the past decade, ending with the current low. Perhaps even more troubling, the vast majority of citizens have scant familiarity with key emerging scientific fields that will dramatically shape the future, such as nano- and biotechnology. (One can probably assume they know even less about subjects such as geoengineering or synthetic biology, which are on the cusp of scientific reality but scarcely on the cultural radar.)

It is in this context that Unscientific America called upon scientists and their supporters to dramatically intensify their attempts to communicate with the adrift public. The justification for such an outreach campaign is not merely to make average Americans more aware of and focused on science. As recent events have demonstrated, scientists must also take such steps in order to protect themselves from political attacks that seek to smear the reputation of science—attacks that go over all too easily with a public that is little engaged to begin with and poorly equipped to judge between valid accusations and spurious ones.

Perhaps the most dramatic such anti-science attack occurred in late 2009, with the event that came to be known as “Climategate.” That November, a large trove of e-mails and documents were stolen from the Climatic Research Unit at Britain’s University of East Anglia and released onto the Web. The e-mails showed a group of prominent climate scientists chattering unguardedly amongst themselves, expressing deep disdain for many climate “skeptics,” discussing how to counter their repeated attempts to get questionable work published in scientific journals, and worrying about how to answer repeated Freedom of  Information requests—which are often employed as a strategic attempt to undermine climate research by obtaining the raw data that serves as its basis and then trying to poke holes or selectively reanalyze it.

In the ensuing scandal after the e-mails became public, top climate scientists were accused of withholding information, suppressing dissent, manipulating data, and worse, particularly by right wing media and blogs. The controversy garnered dramatic press attention, especially on outlets like Fox News; and because Climategate occurred just before the critical United Nations climate conference in Copenhagen, Denmark, it knocked the whole event off rhythm in the media sphere. Moreover, it may have done lasting damage to the reputation of scientists in the United States. Shortly after Climategate, a Washington Post-ABC News poll found that 40 percent of Americans distrust what scientists say about the environment, a considerable increase from prior years.

The story of Climategate presents perhaps the best support yet for the central argument of this book. Scientists must become vastly more adept as communicators, and they must do so, in part, in order to prepare for times of crisis. For while the leaked climate e-mails did nothing to disprove the strong scientific consensus on global warming, the controversy took a dramatic public relations toll. And it highlights that in a world of blogs and partisan cable news media and talk radio, scientists are often poorly prepared to communicate their knowledge, and especially to respond when science comes under strategic attack.

Indeed, while some scientists answered the Climategate charges immediately, disarray dominated among others. As one centrally involved researcher, Michael Mann of Pennsylvania State University, put it in an interview with Chris for the Washington Post, “I haven’t had all that many other scientists helping” in the communications effort. Later, Mann also added of Climategate: “If we come out of this with a more organized way of dealing with these attacks in the future, then it will have done some good.”

We might say the same of this book. If reading it helps inspire young researchers, senior scientists, or scientific institutions to think anew about how to more effectively engage the U.S. public, it will have more than  served its purpose. And to prepare scientists to better deal with assaults like Climategate, there’s no substitute for university-level scientist training in communication and understanding the media. We have been fortunate to teach on this topic at scientific organizations like the Scripps Institution of Oceanography, and are very pleased that Unscientific America came out during a year in which several other books also addressed the importance of communicating about science: scientist-filmmaker Randy Olson’s Don’t Be Such a Scientist and New York Times  science reporter Cornelia Dean’s Am I Making Myself Clear?


You can feel it in the air, especially among younger scientists: Increasingly, they are thinking about how to go beyond just doing research—about how they can make a political and cultural difference. As we have given talks across the country, it seems we meet these young scientists in every location.

“What can I do to help my science, my research, have more impact, and be better understood?” they ask.

The will is there, as is the enthusiasm. Now, we only need a way to channel it.

 



No author can predict the reception his or her book will receive. But with the hardback release of Unscientific America, we were struck by the strong bifurcation of responses—the deep welcome the book garnered in some quarters (such as among the young scientists described above), as well as the powerful antipathy it drew in others, and especially from some outspoken “New Atheists”—representatives of the movement we strongly critique in Chapter 8.

The nature of this reaction strikes us as highly significant. For despite growing concern about the gap between the world of American science and the U.S. public, it still remains controversial to suggest that science may need to reinvent itself in order to better reach a wary and estranged citizenry. After all, such a reinvention will require a realignment of university priorities and science funding structures—in short, institutional changes. Many vested interests will surely oppose such alterations to academic and research life.

What’s more, scientists cannot hope to get in better touch with the public without a deep sensitivity to how that public currently thinks and responds—including its religiosity. Yet across the world of science, many appear convinced that if only a weakening or eradication of religious belief could somehow occur, science’s most prominent political problems in the United States would disappear. Not only is this idea unrealistic; it presents a simplistic picture of religion. There’s no doubt that religious fundamentalism has been a chief enemy of science in America, and yet on issues ranging from the teaching of evolution to climate change to embryonic stem cell research, science also has many moderate religious allies, if only it will welcome and work with them. With so much at stake, we feel that spurning such allies (or, worse, insulting them) is an ill-conceived strategy, or even irresponsible.

That’s why we fully stand by Chapter 8 of this book, which makes this needed argument. In fact, further developments since the book’s publication only confirm and strengthen it.

Far and away the best known “New Atheist” is the evolutionary biologist and science popularizer Richard Dawkins, author of 2006’s bestseller The God Delusion, a book critiqued in these pages (and especially in the endnotes). Interestingly, in late 2009 Dawkins came out with a new book entitled The Greatest Show on Earth, which was not about atheism at all, but instead hearkened back to its author’s science-popularizing and evolution-defending roots. In its opening pages, The Greatest Show on Earth even appeared to reach for some common ground with religious believers on the topic of evolution.

When Dawkins went on tour to discuss the book, however, he found himself peppered with questions not just about evolution, but about atheism, to such an extent that the phenomenon appears to have become a considerable annoyance to Dawkins and his many followers. But anyone reading our Chapter 8 would have reason to ask, How could it possibly have been otherwise?


Dawkins, a prominent evolutionary scientist and science popularizer, became even more prominent as an evangelist for atheism with The God Delusion. Once that occurred, the media could scarcely be expected to  ignore this reputation and merely invite Dawkins to give the public an unencumbered science lesson. The press reception for The Greatest Show on Earth—and the considerable God Delusion baggage that it carried—perfectly demonstrates that if we want to promote the teaching and acceptance of evolution, we must be exceedingly conscious of how we handle the explosive and deeply personal topic of religion.

By way of responding to critics, there is perhaps one more thing to say. We want to emphasize that, despite our many exhortations for scientists to communicate and better engage the public, we are not arguing that scientists are causally responsible for the current sad state of affairs—for the breakdowns that have occurred over climate change, the teaching of evolution, and other issues. Scientific illiteracy—or as we better define it here, the vast gulf between the world of science and that of the American public—springs from multiple causes, including a poor education system, an irresponsible and profit-driven media, cynical and underhanded attacks on science in service of political ends, and much else. Not only are these causes well known, but all are discussed in these pages. But Unscientific America also goes beyond such causes to inquire about the role of the scientist, today, in countering and addressing them. We conclude that that role should be a very active one; and further, that it has not been active enough in the past.

Still, the point is not to “blame” scientists for the woeful and multifaceted problem of scientific illiteracy. Rather, it is to issue a scientific call to arms; and if we target the research community in particular with this message, it is for simple pragmatic reasons. Not only are scientists among the most prominent audiences for this book, but unlike average Americans and virtually all journalists, they perceive, frequently with anguish, just how dysfunctional our society has become in how it handles scientific knowledge. It is because they have this vantage point that scientists also have an instant leg up: At least they know what is going wrong and what needs to change.

 



In conclusion, we’d like to highlight some positive developments which suggest that the problem of an unscientific America may be on the  mend, at least in key quarters. By far the most inspiring arena in this respect is Hollywood.

In Chapter 7 of this book, we detail the long history of tensions between scientists and the creators of popular culture. But over the past several years, there appears to have been a significant shift in the dynamic. In part due to groundbreaking initiatives like the National Academy of Sciences’ Science and Entertainment Exchange, and in part due to an apparent cultural change in Hollywood itself, we’re beginning to see a new trend in mass media treatments of science.

It’s not just the bevy of science-themed dramas now occupying primetime television slots. There’s a different tone towards science on the big screen as well. Take, for instance, the sci-fi blockbuster 2012: Yes, the plot was implausible, but the lead heroic character was an African American geologist working for the White House. Likewise, Jennifer Connelly’s character provided a very positive female scientist role model in the 2008 remake of The Day the Earth Stood Still.

And then, and perhaps most significant of all, came James Cameron’s  Avatar in late 2009. Rather than presenting the typical scientist caricature that we have seen so often in films, Sigourney Weaver’s portrayal of Dr. Grace Augustine captured a scientist’s natural curiosity, drive, and inspiration in her work. At the same time, the filmmakers lavished great care on the scientific details of how the foreign world of Pandora might appear, ranging from the phenomenon of bioluminescence to its physical location in space. They even paid close attention to the fact that life forms evolving under reduced gravitational conditions may be larger in scale. Aside from breaking box office records, Avatar was also a triumph for science onscreen.

Not everyone has the cultural clout of Hollywood filmmakers, but we can all do our part to build bridges between scientists and the U.S. public. On a personal level, we continue to work at this goal, including by providing science communication trainings whenever we can. Moreover, in collaboration with the Washington, D.C.-based Center for American Progress, we’ve decided to develop and work on a policy initiative that, we believe, holds out great hope for forging new  connections between science and American society. In closing, we’d like to describe it.

Under the 2009 Edward M. Kennedy Serve America Act, the public service program known as AmeriCorps is set for a major expansion. In our view—inspired originally by Roger Harris, a great advocate of science communication and education for the non-scientific public—part of that expansion should include the creation of a special “ScienceCorps” to build bridges between scientists and the U.S. public and to engage young scientists in public service. They should focus in particular on underserved American communities where their teaching skills, aptitude for technology training, and usefulness to clean energy installation and adaptation programs would be greatly valued.

Not only would ScienceCorps volunteers serve American communities, but they would make it more acceptable for members of the scientific community to engage in public outreach. At the same time, by becoming more involved in the lives of average Americans and American kids, scientists could serve as positive role models and inspire youth interest in research careers. Over time, ScienceCorps could serve as a critical connector between scientists and the public and perhaps even help to alter one of the most disturbing statistics contained in these pages: That at present, only 18 percent of Americans know a scientist personally.

 




Chris Mooney and Sheril Kirshenbaum,  
March 2010






FROM A SCIENTIST AND A WRITER

If we’re successful, this book will seamlessly merge form and content. For it is the collaborative work of a writer and a scientist, and it argues that we need many more such “two cultures” partnerships if we’re to forge the connections between American science and American society that will guide us through the twenty-first century.

Chris is a journalist who learned to value science’s humbling lessons and penetrating way of thinking at a young age. His biologist grand-father, Gerald Cole, had a powerful influence: “Paw” liked to refer to Charles Darwin as “Chuck” and pretend he was sitting right there at the dinner table. Chris’s first book, The Republican War on Science, took up the family tradition and helped feed a growing awareness of the ways in which science has been abused in the political realm, thereby jeopardizing our ability to address pressing issues such as global warming. But over time, Chris came to see that the problematic status of science in our society sprang from causes far more diverse than the most immediate one (conservative ideologues attacking well-established knowledge) and that the solution required far more than throwing George W. Bush out of the White House. In particular, he began to write and lecture about the need for scientists to communicate their knowledge in ways that non-scientists can relate to and understand.

Sheril took a very different trajectory, yet converged on a similar place. Currently an associate at Duke University, she holds two master of science degrees in marine biology and marine policy from the University of Maine, where she studied the population dynamics and life  history of Cucumaria frondosa—the ever-charismatic sea cucumber—and worked with the fishing community to preserve and manage the species. Sheril continues to publish in scientific journals, but instead of pursuing a Ph.D. she accepted a position on Capitol Hill working with Senator Bill Nelson (D-FL) on energy, climate, and ocean policy. Far from the ivory tower, Sheril soon saw how difficult it can be to integrate science into the public policy process and how often scientists fail to connect with top decision makers. A stint working in pop radio as a “Top 40” DJ, meanwhile, showed her how jocks engage the public using basic social-marketing techniques and convinced her that the world of science might get a shot in the arm from employing similar strategies on occasion.

Both of our careers, then, have drawn upon the creative energy generated at the intersection between science and other disciplines or approaches. The central inspiration for this book was precisely such a culture-crossing case study: ScienceDebate2008, an initiative in which we joined up with two Hollywood screenwriters, a physicist, a lawyer, and a philosopher to try something unheard of—mobilizing the American scientific community to demand that politicians address crucial matters of science policy on the campaign trail. Within months we had dozens of Nobel laureates, scores of scientific luminaries, over 100 university presidents, a wide range of scientific institutions and societies, and 38,000 individuals supporting us, an unprecedented response from the traditionally staid science world. But although the initiative had many positive repercussions, politicians from both parties largely managed to ignore us during the campaign. So did the mass media. It was quite a wake-up call, and demonstrates just how far we—and they—still have to go.

Yet through countless discussions about the place of science in our politics and our culture, we’ve developed the conviction that a better future is possible and that we can build on undertakings like ScienceDebate 2008 to help ensure it. If we’re to meet the science-based challenges that will dominate this century, we have no other choice.

The good news is that President Barack Obama’s administration, with a Nobel laureate as secretary of energy, a restored White House science adviser, and many other distinguished researchers in positions of major influence, represents a dramatic step forward for science and its role in public life. The “reality-based community” has been reinstated in Washington; after the Bush administration and its “war on science,” it feels like a sunrise. Yet we can’t expect the long-standing gap between scientists and the broader American public to disappear overnight, meaning this is no time for satisfaction or complacency. If the metaphorical “war” on science is over, now’s the time for the long and difficult process of “nation building”—for laying sounder foundations to ensure it doesn’t come raging back.

And not a moment too soon: Even as science is crucial to the fate of twenty-first-century America, it’s under assault from new forces that not even the science-friendly Obama administration can fully address, because they’re as much cultural and economic as directly political in nature. This book details what we consider the main challenges, centering on the immense difficulty of bringing useful and accurate information about science to our political and cultural leaders and to the broader American public, a long-standing communication problem that only appears to be growing more grave and urgent. Yet we find hope in perhaps the most unexpected of places: The army of young researchers on campuses across the country who do not want to be just scientists, but instead nourish a powerful desire to reach out to the society in which they live, and to which they owe so much.

Our deepest aspiration is that this book will push these young scientists, and those who share their enthusiasm and sense of mission, along that path. They are the future, and we need their help to break down the walls that have for too long separated the “experts” from everybody else. If we can combine the restoration of science in Washington with a renewed effort, partly grassroots in nature, to reconnect it with our broader society, perhaps we can finally create a  stronger rapport between American science and mainstream American culture.

Right now the public needs that very badly, but so too do the scientists.

 



Writing a book is a long and yet at times frantic process, and we couldn’t have gotten through it alone. For helpful readings, feedback, and copious useful information and advice, we’d like to thank Glenn Branch, D. Graham Burnett, Darlene Cavalier, Matthew Chapman, Jonathan M. Gitlin, Kei Koizumi, Sriram Kosuri, David Lowry, Molly McGrath, Sally Mooney, Shawn Lawrence Otto, Robert Pennock, Stuart Pimm, Phil Plait, Andrew Plemmons Pratt, Eric Roston, Reece Rushing, Paul Starr, and Al Teich. For putting us on a work schedule, we’re indebted to Michelle Foncannon; and for helping us see how to unlock our ideas, to Sydelle Kramer and Bill Frucht, and to Lara Heimert, whose judicious edits were a revelation and who made us realize that we could say far more with vastly fewer words.

Chris also wishes to thank the Center for Inquiry West, in Hollywood, for allowing him to use its work space, and the Center for American Progress’s Science Progress Web site (http://www.scienceprogress.org) for the opportunity to test-drive many of the ideas that eventually fused into this book. And he wants to specially thank Matthew Nisbet, who opened his eyes to a revealing body of research on the communication of science that has informed and enriched this project. A series of nationwide lectures they gave together in 2007 and 2008 served as an occasion for thinking through some of the arguments advanced here, and although they do not always agree—especially about ScienceDebate 2008—Chris is indebted to Nisbet for many enlightening conversations and dialogues, as well as for his comments on an early draft of this book. Additional thanks go to filmmaker Randy Olson, whose films about science communication (Flock of Dodos and Sizzle!) have been deeply thought-provoking, who read and commented on our Hollywood chapter, and whose forthcoming book, Don’t Be Such a Scientist: Talking Substance in an Age of Style, resonates with our own project. Finally, on a personal note, Chris wants to thank his fiancée, Molly  McGrath, for her faith, support, and refusal to let him work and be serious all the time; and his Boston terrier, Sydney, for understanding that Daddy couldn’t go on as many walks as usual when the book dead-lines came up.

Sheril would like to thank the Pimm group and members of the Duke community for work space and stimulating conversations that enriched the pages that follow. She wishes to thank David Lowry for constant encouragement, inspiration, and excellent cooking throughout composition of this book, Vanessa Woods for endless advice, Rebecca Katof for unconditional support, Megan Dawson for holding the band together in her absence, and Nicolas Devos for his ever-optimistic outlook. Thanks finally to Mom, Dad, Seth and Rose Kirshenbaum, Jen Kiok, Sea Grant Fellows past and present, and everyone who has motivated her along the journey.

Last but hardly least: We want to dedicate this book to the core ScienceDebate2008 crew—Erik Beeler, Darlene Cavalier, Matthew Chapman, Austin Dacey, Lawrence Krauss, and Shawn Lawrence Otto—who constantly inspire us and who prove, to a very high degree of certainty, that any initiative can succeed if only it has the right people behind it. Granted, a little funding also helps, and we’re pleased to announce that we’ll be devoting a fixed percentage of royalties from sales of this book to ScienceDebate. Here’s to 2012!

 




Chris Mooney and Sheril Kirshenbaum,  
May 2009






CHAPTER 1

Why Pluto Matters


“Viva Pluto!” 
“Stop Planetary Discrimination!” 
“Pluto Was Framed!” 
“Dear Earth: You Suck. Love, Pluto.” 
“Pluto is still a planet. Bitches.”




THUS READ A SMALL SAMPLING OF DEFIANT T-SHIRT AND BUMPER STICKER slogans after the general assembly of the International Astronomical Union (IAU), meeting in Prague in late 2006, voted to excommunicate the ninth planet from the solar system. The union’s action abruptly stripped Pluto of a status as much cultural, historical, and even mythological as scientific.

In the astronomers’ defense, it had become increasingly difficult to justify calling Pluto a planet without doing the same for several other more recently discovered heavenly objects, one of which, the distant freezing rock now known as Eris (formerly “Xena”), turns out to be larger. But that didn’t mean the experts had to fire Pluto from its previous place in the firmament. In defining the word planet, they were arguably engaged not so much in science as in semantic exercise. Instead of ruling Pluto out, they could just as easily have ruled a few new planets in, as a group of scientists, historians, and journalists had in fact proposed. But the IAU rejected that compromise for a variety of technical reasons: Pluto is much smaller than the other eight planets; it orbits the sun in a far more elliptical manner; its gravitational pull is not  strong enough to have “cleared the neighborhood around its orbit” of other significant objects and debris; and so forth.

People were aghast. Not only did they recoil at having to unlearn a childhood science lesson, perhaps the chief thing they remembered about astronomy. On some fundamental level their sense of fair play had been violated, their love of the underdog provoked. Why suddenly kick Pluto out of the planet fraternity after letting it stay in for nearly a century, ever since its 1930 discovery? “No do-overs,” wrote one cartoonist.

Soon, newly launched Web sites began encouraging people to vote on Pluto’s status and override the experts. A Facebook group entitled “When I was your age, Pluto was a planet” drew in 1.5 million members. New Mexico, the state where Pluto’s discoverer, Clyde Tombaugh, had built an astronomy program, took particular offense. Its House of Representatives voted unanimously to preserve Pluto’s planethood and named March 13, 2007, “Pluto Planet Day.” Surveying it all, the American Dialect Society selected “plutoed” as its 2006 word of the year—as in, “You plutoed me.” The society offered this definition: “to demote or devalue someone or something, as happened to the former planet Pluto when the General Assembly of the International Astronomical Union decided Pluto no longer met its definition of a planet.”

Even many scientists were upset. “I’m embarrassed for astronomy,” remarked Alan Stern, the chief scientist on NASA’s New Horizons mission to Pluto and beyond. Stern questioned the legitimacy of the Pluto demotion process: “Less than 5 percent of the world’s astronomers voted,” he charged. Other experts also dissented, even as some wags dubbed the IAU the “Irrelevant Astronomical Union.” Comedians had a field day. Science had opted to “cut and run” on Pluto, quipped Bill Maher. The onetime planet had been forced to join its “own kind” in the outer solar system, “separate but equal,” added Stephen Colbert. There were countless other jokes, many of which made the scientific community, supposedly calm and hyperrational, sound more than a little capricious in this instance.

Ultimately, the Pluto decision pleased almost no one; it may even be redebated at the next IAU meeting, slated for August 2009 in Rio de Janeiro. But if that’s the case, how could this planetary crack-up happen  in the first place? Didn’t the scientists involved foresee such a public outcry? Did they simply not care? Was the Pluto decision really scientifically necessary?

 



Such questions implicate far more than our current conception of the solar system, or which planets babies will see in the mobiles overhanging their cribs. The furor over Pluto is just one particularly colorful example of the rift today between the world of science and the rest of society. This divide is especially pronounced in the United States, which is simultaneously the world’s scientific leader—at least for the moment—and home to an overarching culture that often barely seems to know or care. (Unless scientists mess with Pluto, that is.)

It’s a stunning contradiction, when you think about it. The United States features a massive infrastructure for science, supported by well over $100 billion annually in federal funding and sporting a vast network of government laboratories and agencies, the finest universities in the world, and innovative corporations that conduct extensive research. Thanks to such investments, Americans built the bomb, reached the moon, decoded the genome, and created the Internet. And yet today this country is also home to a populace that, to an alarming extent, ignores scientific advances or outright rejects scientific principles. A distressingly large number of Americans refuse to accept either the fact or the theory of evolution, the scientifically undisputed explanation of the origin of our species and the diversity of life on Earth. An influential sector of the populace is in dangerous retreat from the standard use of childhood vaccinations, one of medicine’s greatest and most successful advances: By the end of the twentieth century, they were responsible for saving a million lives per year. The nation itself has become politically divided over the nature of reality, such that college-educated Democrats are now more than twice as likely as college-educated Republicans to believe that global warming is real and is caused by human activities. Meanwhile, the United States stands on the verge of falling behind other nations such as India and China in the race to lead the world in scientific endeavor in the twenty-first century.

If we allow that final lapse to occur, surely part of the reason will be that most of our citizens have had only fleeting encounters with a world of science that can appear baffling, intimidating, and even downright unfriendly. Just 18 percent of Americans know a scientist personally, according to survey data, and even fewer can name the government’s top scientific agencies: the National Institutes of Health (NIH) and the National Science Foundation (NSF). When polled in late 2007 and asked to name scientific role models, 44 percent of the respondents didn’t have a clue. They simply couldn’t give an answer. And among those polled who did respond, the top selections were Bill Gates, Al Gore, and Albert Einstein, people who are either not scientists or not alive.

It’s no wonder, then, that even as our scientists get up each morning and resume the task of remaking the world, the American public all too rarely follows along. This alienation leads to recurrent flare-ups like the Pluto episode, in which people suddenly catch wind of what scientists have been doing and react with anger, alarm, or worse.

The snubbing of Pluto won’t have dire consequences back here on Earth, but other consequences of the science-society divide may prove far more damaging. We live in a time of climatic change and energy crisis, of widespread ecological despoilment and controversial biomedical research. We have great cause to fear global pandemics, nuclear proliferation, and attacks by tech-savvy terrorists. We stand on the verge of pathbreaking discoveries in genetics and neuroscience (to name just a few fields) that could redefine who we are and even upend our society. This is a time when science is pivotal to our political lives, our prosperity, and even our lifestyles and habits. And yet again and again, we encounter disturbing disconnects between the state of scientific understanding and the way we live our lives, set our policies, define our identities, and inform and entertain ourselves.

The problem isn’t merely the dramatic cultural gap between scientists and the broader American public. It’s the way this disconnect becomes self-reinforcing, even magnified, when it resurfaces in key sectors of society that powerfully shape the way we think, and where science  ought to have far more influence than it actually does—in politics, the news media, the entertainment industry, and the religious community.

In the political arena from 2001 through 2008, the United States was governed by an administration widely denounced for a disdain of science unprecedented in modern American history. Judged next to this staggering low, President Barack Obama’s administration gives us great reason for hope. But science remains marginalized in the political arena, and few elected officials really understand or appreciate its centrality to decision making and governance. Too many politicians, Democrats and Republicans alike, fail to see the underlying role of science in most of the issues they address, even though it is nearly always present. In fact, politicians tend to be leery of seeming too scientifically savvy: There’s the danger of being seen as an Adlai Stevenson egghead.

We’re still struggling with the problem that historian Richard Hofstadter outlined in his classic 1962 work, Anti-Intellectualism in American Life, which documented how the disdain of intellect became such a powerful fixture of American culture. The problem is particularly acute when it comes to scientists, and this has been the case to varying degrees since our nation’s inception. We’ve even rewritten the biography of one of our most cherished founding fathers, Benjamin Franklin, recasting him as a tinkering everyman when in fact he was a deep-thinking scientist of the first rank. After visiting the country in the 1830s, Alexis de Tocqueville similarly remarked upon Americans’ interest in the practical rather than the theoretical side of science, observing a people more intrigued with the goods delivered at the end of the process than the intellectual challenges and questioning encountered along the way. For a very long time, American scientists have found themselves pitted against both our businesslike, can-do attitudes and our piety. When John McCain and Sarah Palin ridiculed research on fruit flies and grizzly bears on the 2008 campaign trail, they were appealing to precisely this anti-intellectual strand in the American character. They thought they’d score points that way, and they probably did.

And if you think politicians are bad, let’s turn to the traditional news media, where attention to science is in steep decline. A 2008 analysis by  the Project for Excellence in Journalism found that if you tune in for five hours’ worth of cable news, you will probably catch only one minute’s coverage of science and technology—compared with ten minutes of “celebrity and entertainment,” twelve minutes of “accidents and disasters,” and “26 minutes or more of crime.” As for newspapers, from 1989 to 2005 the number featuring weekly science or science-related sections shrank by nearly two-thirds, from ninety-five to thirty-four. These trends in both types of media have continued and perhaps even accelerated: In 2008, CNN shut down its science, space, technology, and environment unit, and in 2009, the Boston Globe killed its esteemed science section.

As a result of this upheaval, what we might broadly call science communication—the always problematic bridge between the experts and everybody else—is in a state of crisis. The business-driven cutbacks on science content by the “old” media are bad enough, but the “new” media are probably hurting science as much as helping it. The Internet has simultaneously become the best and the worst source of information on science. Yes, you can find great science content on the Web, but you can also find the most stunning misrepresentations and distortions. Without the Internet, the modern vaccine-skeptic movement probably wouldn’t exist, at least not in its current form. Jenny McCarthy, celebrity vaccine critic extraordinaire, is proud of her degree from the “University of Google.”

More generally, thanks to the Internet and ongoing changes in the traditional news industry, we increasingly live in an oversaturated media environment in which citizens happily try on information sources to see which fit them best. This means they can simply avoid science content altogether unless it seems a good personal match. And they can shop online for scientific “expertise” as easily as they can for Christmas gifts.

When we shift our attention to another extremely powerful source of information about science—the entertainment media—we find the situation more complex but still dismaying. From Grey’s Anatomy to  CSI to The Day the Earth Stood Still (the Keanu Reeves version), science  and technology provide fodder for many popular television and film plotlines. In fact, there appears to be a growing trend of basing stories on scientific themes, especially in the case of prime-time medical dramas. But whether such entertainment depictions contribute to a science-friendly culture is less clear. Often we see little effort devoted to achieving basic scientific plausibility or getting the details right; and we simultaneously find Hollywood obsessed with paranormalist UFO and “fringe science” narratives and recurrent stories of “mad scientists” playing God. Scientists in film and television tend to be depicted as villains, geeks, or jerks. Rare indeed is the Hollywood film or scripted drama that tells a story about science that’s both serious and entertaining. That strongly affects how we think.

And then there’s religion, the source of the deepest fissure in the science-society relationship. Surveys overwhelmingly show that Americans care a great deal about faith; many scientists, by contrast, couldn’t care less. There’s nothing wrong with that, except that some scientists and science supporters have been driven to the point of outright combativeness by the so-called New Atheist movement, led by Sam Harris, Richard Dawkins, and others. Meanwhile, many U.S. religious believers are just as extreme: They reject bedrock scientific findings—including an entire field, evolutionary biology—because they wrongly consider such knowledge incompatible with faith. The zealots on both sides generate unending polarization, squeeze out the middle ground, and leave all too many Americans convinced that science poses a threat to their values and the upbringing of their children.

For all these reasons, the rift between science and mainstream American culture is growing ever wider. Nearly a decade into the twenty-first century, we have strong reason to worry that the serious appreciation of science could become confined to a small group of already dedicated elites, when it should be a value we all share.

 



Oddly, however, American scientists seem to be feeling pretty optimistic right now. They certainly feel much better than they did five years ago, when they began rallying in a fairly extraordinary fashion—especially  for scientists, many of whom tend to view politics as something rather distasteful—to oppose the administration of George W. Bush.

The Bush administration featured unending scandals over political interference with science and scientists. The president himself misstated the facts about the number of embryonic stem cell lines that would be available for federally supported researchers, exaggerated scientific uncertainty about global warming, and kowtowed to anti-evolutionists. His political underlings, meanwhile, regularly gagged government scientists and rewrote their reports. In response to this incredible abuse, American scientists became strongly energized, denouncing the Bush “war on science” and eventually organizing into initiatives such as ScienceDebate2008, hoping to reform the way the political system treats scientific knowledge.

In this context, it’s no wonder the Obama administration feels like salvation. Having a president who values science, who surrounds himself with experts and shows every indication of respecting what they tell him, who pledged in his inaugural address to restore science to its “rightful place” in our government—all this changes the cultural climate dramatically. It’s reason to celebrate.

Yet we are deluding ourselves if we think all the problems surrounding science have suddenly been solved. If the Bush administration could become so outrageously anti-science, surely there must be something about our society that makes such behavior politically viable or advantageous—and easy to get away with. A change in administration doesn’t automatically fix the underlying problems, which include the corporate media’s marginalizing of science, ongoing divides over science and religion, and an American culture that all too often questions the value of intellect and even glorifies dumbness.

In fact, many observers of science policy fear that despite the best of intentions, the Obama administration could find its hands tied when it comes to advancing science in the long run. It will probably take most of the president’s first term just to resolve some of the massive problems caused directly by our failure to take science seriously in recent years.

Consider the intertwined climate and energy issues. Scientific warnings about global warming go back decades, yet our political system has  repeatedly failed to take action. We now find ourselves in a harsh predicament: Even if we move quickly to address the problem, some effects of global warming could still be devastating and irreversible. The only solution is to remake our energy economy, shifting fairly rapidly away from fossil fuels; but here again, our leaders have failed to adequately recognize the need for change, at least until relatively recently. U.S. research funding for energy innovation was in steep decline from 1980 to 2000 in both the corporate and government sectors, a staggering lack of foresight by both our representatives and the society that elects them.

It will require an unprecedented effort, but just maybe the Obama administration and the Democratic Congress can turn all of this around. In the process, we hope the president will continue to use the bully pulpit, as only he can, to explain to Americans the centrality of science to the solutions we must develop. But what of the next set of science-related issues, already visible ahead of us? They extend far beyond our admittedly massive climate and energy problem.

At a time of dramatic economic disruption, when scientific research has been a core driver of the nation’s growth over the past century, U.S. government funding of research and development stunningly failed to keep pace with inflation for five years running between 2004 and 2008. Meanwhile, we watched other nations surge in scientific productivity and enthusiastically embrace science as the key to their futures. The American scientific community has been sounding the alarm about this competitiveness challenge, but the political sector has barely begun to respond. Thankfully, the economic stimulus package crafted by Congress and signed into law by President Obama in early 2009 was encouragingly generous to science and finally reversed the disturbing trend of funding declines. Yet we’re not overly optimistic about longer-term funding prospects in a climate of trillion-dollar deficits. Fiscal priorities have a habit of shifting to immediate needs, and with our government trying to extinguish multiple fires at once, even the bestintentioned and most science-minded of administrations may have a hard time making truly visionary investments anytime soon.

Looking even further into the future, we can anticipate the coming controversies that new research, particularly in the brain sciences and genetics, could unleash. These days, science fiction is sounding a lot less fictive. Of course we can’t fully predict the future, but it is already possible to anticipate some of what may be on the way: the creation of synthetic microbes in the laboratory; the artificial retardation of human aging; the birth of a generation of “designer babies”; the tailoring of medical treatments to our personal genotypes; the increasingly physical understanding of the workings of the brain and its role in individual actions, leading to all kinds of potentially troubling applications, such as the determination of guilt or innocence in the courtroom; and much more. We’ll soon be discovering many new levers that could allow us to alter the nature of human identity and existence, and that is not the only kind of possible intervention the future may hold. We’re also moving ever closer to the knowledge and techniques that will let us actively manipulate the planet’s climate and weather—so-called geoengineering. Once we have this ability, and in truth we may already be there, won’t we be sorely tempted to use it?

Having a scientifically attuned public and a scientifically infused culture will matter more than ever as divisive debates emerge about the propriety of such interferences with “nature.” We ought already to be anticipating them and preparing for them as a society. But for the most part, we are not. Scientists know what advances are under way and debate them regularly at their conferences, but they’re talking far too much among themselves and far too little to everybody else. This isn’t a gap the president or his administration can bridge, and certainly not alone. We need the experts themselves to launch new initiatives to bring these topics into the spotlight, before it’s too late to have a serious dialogue about them.

Let’s not forget that even though the scientific community’s old foes (anti-evolutionists, global warming deniers, and so on) may have fallen out of political power, they are no less determined. Moreover, they tend to be much more invested in cutting-edge communication and persuasion techniques than the defenders of science and reason. And they pull  out all the stops when it comes to lobbying, argument framing, journalist arm-twisting, and just generally getting their views across, seizing upon a diverse array of media opportunities to do so.

If scientists don’t find new ways of reaching out to the broader society in which they work, they should know all too well by now who will win the attention of the public, the media, and the politicians over the coming years.

 



It’s not hard to understand why many scientists have been so reluctant to engage in such a battle. They still remember a time when keeping America focused on science seemed much easier. In the heady years following the Allied victory in World War II, American scientists enjoyed great cultural authority and access to the corridors of power, the invitation to rewrite the nation’s educational curriculum, and much more. Many leaders of science still remember that era, yet often at their peril if they believe it reflects the natural or normal relationship between science and American society. Instead, this rapport requires tremendous effort to forge and maintain.

Our culture has changed vastly since the mid-twentieth century. Science has become much less cool, scientists have ceased to be role models, and kids aren’t rushing home anymore to fire rockets from their backyards. It would be unproductive and also unfair to blame scientists alone for this sad state of affairs. For every scientist who shuns or misunderstands the broad public, there’s another who deeply wants to find better ways to connect and who may exert considerable energy and ingenuity to that end. And we’ve already seen how other crucial sectors of society fail to give science its due.

Still, it is undeniable that the troubling disconnect between the scientific community and society stems partly from the nature of scientific training today, and from scientific culture generally. In some ways science has become self-isolating. The habits of specialization that have ensured so many research successes have also made it harder to connect outside the laboratory and the ivory tower. As a result, the scientific community simultaneously generates ever more valuable knowledge  and yet also suffers declining influence and growing alienation. Too many smart, talented, influential people throughout our society don’t see the centrality of science in their lives; and too many scientists don’t know how to explain it to them.

We are not the first to diagnose the problem this way: Our argument has, as its patron saint, a scientifically trained British novelist named C. P. Snow. Fifty years ago, on May 7, 1959, Snow delivered a famous speech entitled “The Two Cultures and the Scientific Revolution.” The scientists and humanists of his day, Snow lamented, not only failed to communicate; often they disdained one another. They stood separated by a “gulf of mutual incomprehension.” And this wasn’t a mere oddity of mid-century British intellectual life—it was a global phenomenon with grave consequences. “This polarization is sheer loss to us all,” Snow stated. “To us as a people, and to our society.”

Snow has often been accused of oversimplification with his “two cultures” thesis; as he himself admitted, “The number 2 is a very dangerous number.” Yet Snow grasped one overarching truth: The rift between science and culture had to be mended. There were walls to knock down, gulfs to bridge, people to unite, and the future depended on it. Snow knew what really mattered, and you might say our book is merely here to provide half a century of transatlantic updating.

And to save Pluto, of course.






CHAPTER 2

Rethinking the Problem of Scientific Illiteracy


IF SCIENCE AND OUR CULTURE HAVE COME UNSTUCK, OR IF THEY NEVER properly adhered, we have a serious problem. But it’s also one we need to think about in new ways. In this book we aim to show how science and American society have diverged sharply in the modern era, to describe the present state and consequences of this disconnect, and finally, to propose solutions. First, however, we must dispel some prevalent misconceptions about the real nature of the problem and who is responsible for its existence.

Among many scientists, there have long been groans about the public’s “scientific illiteracy.” The evidence usually consists of various embarrassing survey findings, revealing disastrously poor citizen responses to questions about scientific topics they presumably studied in elementary or high school. (For instance: “Electrons are smaller than atoms, true or false” or “The universe began with a huge explosion, true or false.”) One prominent researcher on the public understanding of science has even found that due to their failure to understand basic scientific terms or the nature of the scientific process, 80 percent of Americans can’t read the New York Times science section. Perhaps the most shocking and oft-cited scientific illiteracy result: Only half of the adult populace knows the earth orbits the sun once per year.

Such dismal findings have given rise to a standard complaint about where the problem lies whenever scientists and our society, or our political system, come into conflict. The blame is said to lie with “the public,” which needs to be more educated, more knowledgeable, better informed. Yet even a cursory examination reveals serious problems with this line of thinking.

To begin with, citizens of other nations don’t fare much better on scientific literacy surveys, and in many cases fare worse. Residents of the European Union, for instance, are less scientifically literate overall than Americans, at least according to one metric for measuring “civic science literacy” across countries. And yet they also appear much more convinced of the reality of global warming and human evolution.

Such complexities call into question whether quizzes about a few canonical “facts” or the nature of the scientific process really tell us much about a society’s outlook on the science issues that matter most. Indeed, it’s doubtful that a baseline level of scientific literacy is remotely adequate for engaging with the science-centered debates that play out regularly in the news media and the political arena. Is the goal to have a public that can dig into complicated scientific disputes and determine who is right or wrong? If so, then let’s remember that many anti-evolutionists and global warming deniers are scientists themselves, couching their claims in sophisticated scientific language and regularly citing published articles in the peer-reviewed literature. To refute their arguments, one often needs Ph.D.-level knowledge. And even then, the task requires considerable research and intellectual labor well beyond the resources or interest of most people.
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