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Why should we car e about science books?

BruceV. Lewenstein

Are science books important?

Why should we care about science books? Aftenadl live in a "new media" world where students,
researchers, and the public use the World Wide Wéekall their information needs. Cutting edge
research appears on "preprint archives" or "opees® online journals, text'books" appear as online
sites with interactive presentations and linksrespntation, for creating public discussion andbdiae,
and even for archiving current research. In thatdkif world, what's the purpose of looking at "old
fashioned" books?

In fact, | want to argue, books are tremendouslpartant in science. They provide structure and
substance for scientific communities -- both comities within scientific practice and communities of
scientific interest that extend beyond the profassii scientific world, communities that encompass
various publics and define their interaction withiesce. Science books can be understood as shared
social experiences, ones that through their usgteci@ common bond that may or may not be based on
the actual content of the text. In some cases,btieks may serve multiple communities, crossing
boundaries in complex ways. Books serve as so@ahanies, providing cultural touchpoints that allow
communities to express their common norms andestsr

To explore these issues, | will look at books inesal categories: books of daily use such as reéere
books, textbooks, those with clear influence orliattual culture, and those with clear influence o
broader public culture -- what the French calllture scientifiqug or the place of science and scientific
ideas in the cultural matrix. | will look at howisntific ideas are presented, conveyed, and used to
create intellectual regimes, as well as how theyused in discourses that both contribute to selenc
social authority and simultaneously allow the idéasshift meanings as they get used in different
contexts. | am focusing on the United States inybars after World War 1l, but that distinction is
somewhat arbitrary; in the postwar years, scierik® circulated internationally and many publishers
prominent in American science were outposts of pean publishers.

Books " within" science

Books in the dally life of science

Many scientists will say that "if it doesn't appé&ara journal, then it's not science.” But in thesivar
period, books clearly retained a place in the dailgctice of science. Those daily practices show ho
books create a sense of community. Major examplelsde reference books like ti@RC Handbooks
(of math, chemistry, and so on) or the data-baselsehat until recently were bound and treated as
books (such ahem Abstractor Science Citation Indéx Reference books represent a form of
standardized knowledge, and their widespread upkeisna communal judgment about which standards
to use, which references to rely upon. These juddgsn@e not merely matters of convenience, but also
clear statements about trust and the establishafergtworks of interaction that create the socidric
through which scientific development is woven. @theference books contained the consensus from
those networks about the findings of recent re¢gaach as the volumes producedAasiual Reviews
(of biochemistry, of physiology, of energy and #rironment, and so of).

Yet reference books also provide a marker of chamyéhe uses of books across the postwar period.
Saying the nam€RC Handboolout loud in a group of scientists trained befdre 1990s leads to a
collective sigh of recognition that demonstratesirticommunal power to a particular generation. More
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recent generations turn not to hardcover books,tdwglectronic databases, some of which may be
identified more with the website at which they horised than the "book™ in which they appeared. The
individual articles inAnnual Reviewsfor example, are available as free-standing decurfiles; the
publisher ofAnnual Reviewsvorries that readers will no longer identify witie underlying books and
therefore will be unwilling to convince their lilrias to subscribéThe tables and constants for which
earlier generations turned to tB®C Handbooksare now available on various websites and calordat
The book is no longer the repository of stored kieolge to working scientists; websites available
through the Internet serve that function instead.

Yet just as working scientists have reduced the&petidence on books as a source of stored
knowledge, books have continued in that role antmogder audiences. The lowered real costs of books
and improved distribution systems created as dtreSbroad changes in the publishing industry have
made scientific reference texts much more widelgilaile. Doing so has created networks of people
using scientific information in their daily livebdt extend beyond research scientists, includinmivees
of the general public with no professional needtémhnical information. Recent editions of tierck
Manual a compendium of medical information, for examplaye sold about a million copies, with both
authorized and pirated editions published worldwide

Another form of books used in the daily life ofesiists are conference proceedings. They are again
evidence of community, since they are literally wimentation of communal efforts, of occasions when
scientists came together to work through theirsdéanother type of communal book is tlestschriff a
celebratory volume intended to document a sengrarcher's career and interests and often presented
the researcher at a milestone such as retirement &' or 75" birthday. Again, the nature of the
festschriftis to highlight the personal bonds that give shapé substance to scientific communities.
Production of destschriftis a statement about shared values, a commitroesdiénce as a community
as well as a body of knowledgEestschriftencan also contain important science. The most-known
example may be a paper by geophysicist Harry Hésshwbecame one of the founding documents of
plate tectonics. Because of the speculative natiréless's ideas (in the paper, he called them
"geop?etry"), he had trouble publishing the papaegular journals; gestschriftprovided the necessary
outlet:

Despite the value destschriftenconference proceedings, technical reports, aher@ements of the
daily life of science, many of them had a somevepdtemeral existence in the years after World War I
They existed in a realm of publishing difficultaecess reliably: the world of "grey literature Sued by
organizations without the formal apparatus of pdilon records or library or retail distributionufing
the 1960s and 1970s, these documents were ofteio-pfiset printed from typewritten manuscripts,
distributed in idiosyncratic ways by organizatiarsmeetings without systematic publishing operation
The growth of the World Wide Web has changed thmireaof grey literature: now often posted on
institutional or organizational websites, theseuwoents of the daily life of communal scientific wor
are now accessible through both general searcmesigiuch as Google and more specialized sites
tailored to specific scientific communities. At otevel, this makes the literature — and thus the
communal activity — more broadly available. At dretlevel, accessibility through the Internet igrev
more ephemeral than traditional grey literaturahvai substantial fraction of all websites disapimear
over the course of even just a few morths.

Textbooks

While the books of daily practice document scieasea community, textbooks show even more clearly
how books can create and shape a community. Usddrge introductory courses in colleges and
universities around the country, they sold in teast of thousands of copies. Paulin@eneral
Chemistry Sears and Zamansky®ollege Physicg1947), Morrison and Boyd'®rganic Chemistry
(1959) -- these books and others shaped knowledgthdir fields for years to confeLeading
introductory physics textbooks, such as Sears amdansky's, structured their introductions to phg/sic
around the needs of engineering students. Whilg #idkeled principles and abstraction to earlier texts
(which had often been organized around specificegrments or demonstrations), they were
fundamentally interested in teaching the Newtomeathanics that most physics students would have to
face. As the physicist and historian Charles Halbhas shown, quantum mechanics and other issues of
twentieth-century physics were almost literally @ppendage, appearing in separate chapters near the
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ends of these texfsFor many work-a-day physicists, not the elite agskers but the ones keeping
government laboratories and experimental facilitiesning, the ones doing routine calculations and
operations, the engineers who make up the vast d®utke physically-oriented scientifically-trained
workforce, esoteric cutting edge science was jngt part of what they learned. The world-view, the
intellectual matrix into which they placed the widual facts, theories, formulas, and behaviors tha
them defined science, that world-view was essentially a ningteeentury world-view. For most
purposes, the older world-view is productive: amdmg reasons that quantum mechanics succeeds as a
description of the natural world is that, in theegrday case, non-quantum approaches appropriately
approximate the natural world. But the use of tegis that stressed the older approaches meanf®that
most physicists trained in "modern physics," quanissues are not foremost in their minds.

Textbooks, especially at the advanced level, cao &k the place for creating new fields. James
Watson'sMolecular Biology of the Genél965) was intended both as a text and as anleatiehl
argument for a new field. Watson's more famous b@bk Double HeliX1968), has been interpreted as
a polemic arguing for a new, competitive, high-stakpproach to biological reseafdress recognized
has been the role of the earlier text in creatingew discipline. Watson brought together the raoige
research that had previously been scattered inatigygraphy, biochemistry, genetics, and othedeb
show that it could be taught together fruitfully and that, by so doing, teachers could train a new
generation of scientists ready to fully inhabitstobherent area rather than merely reaching irftont
their own home disciplinesSimilarly, E. O. Wilson'Sociobiology(1975) was an explicit argument for
a new approach to evolutionary resedfcRPaul Samuelson'Economics especially in its first two
editions, established the authority of rationalicedheory as the leading model in economic thodight

The power of textbooks is their ability to creatarenunities of people with similar training, similar
perspectives, and similar tools. In the 1990s,fliste gathered steam to reform the American s@enc
curriculum in public elementary and secondary sthomuch attention was put on the ability of
textbooks not only to convey information, but alsaconvey an overall sense of what science was and
how it should be related to public lité.

Booksin intellectual and public culture

There are many ways to identify books that playple m intellectual and public culture. Some have a
kind of official presence: they have won an awar®ulitzer Prize, a National Book Award, etc. Osher
have become best-sellers. Yet others fall into tagmay | call "remembered books," the ones where
someone I'm talking with remembers the book and tegys “But you're going to includénat book
aren’'t you?” These are the books that have becoaehstones for intellectual culture.

In the first 30 years after World War 1l, almost soience books won Pulitzer Prizes (the most
prominent award for books in the United States)e ®aok, James Phinney BaxteBsientists Against
Time (1948), published right after the war, was a stalbput the atomic bomb. William Goetzmann's
book, Exploration and Empirg¢1967), was about exploration of the American wBst beginning with
Carl Sagan'dDragons of Ederin 1978, then every year or every other year th® late 1990s, the
Pulitzers begin honoring a science book. They atea history of science books, either. They shgw
in both the general non-fiction and the historyegaty of the Pulitzers. Clearly something happened
the late 1970s to make science books more cetrAhterican culture. Science became a part of the
general intellectual discussion. Interestingly.t th@me time period is also about the time of aetam
boom" in popular science magazines, television shamd science museunisThe relationship of
science with American culture went through a chamgéhe late 1970s, in which science became a
necessary part of any cultural discussion.

Looking at bestsellers, | see a similar patterrfoRethe mid-1970s, only rarely did more than 1&ne
science-oriented books a year become added tisthe# best-sellers maintained by thew York Times
But after 1978, only rarely diftwerthan 10 science-oriented books get added to sheMiore science
books were being sold. That's another marker t@esgthat science had become a necessary part of
ongoing cultural conversations. The Pulitzer Pdaéa and the bestseller data suggest that thehdéea
theriare "two cultures" (of science and arts) doe't speak to each other may no longer hold &fer
did).
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To understand this new cultural debate, we ne&tdéav more about what specific types of books were
appearing on the bestseller lists. There are d teas kinds. First are the books in which "science"
appears as a main character. These are the bakarghabout physics, or astronomy, or biologyoor s
forth. The second set of books are those that I'eablic science.” These books are about, for gplam
sex, but they draw on the science of sex. Thes¢harespirational books that draw on psychological
research. Many of the diet, health, fithess, andiomee books draw on scientific research or attlézs
appearance of scientific research. Even if somiaefe books don't use science well, they get sdme o
their credibility precisely because they lay clainthe authority of science. Some people argue that
science is not valued in our society. | disagrdeese books become bestsellers by claiming to draw o
science, which they do because science is respigcted community of ideas. The book data indicates
that science actually plays a very important arspeeted role in general culture.

Another type of book were the "grand” books, sushJacob Brownowski'&\scent of Maror Carl
Sagan'sCosmos These broad sweeps of scientific ideas becomesdiless only in the 1970s. The
breakthrough is most clear in 1980 with Sag&d¥smoslt was tied to an extremely popular TV show,
of course, and that helped drive the sales. Bubduk itself was also a bestseller -- a bestsetiegreat
that shortly after it was published, Sagan was mgiaeb2 million contract for what would become the
novel Contact At the time, that was the largest advance ewargfor a fiction book that was not even
in manuscript formCosmoanarked the moment that something different waarlyieyoing on.

In the "science as science" category, the nextnimgnent was Hawking'é Brief History of Time
Hawking's book is the one that everybody boughtimliody read. He said in the introduction that he
left out all the mathematical equations so thatvbeldn't lose readers, but the book is still prétiygh
to read. It sold 700,000 copies in hardcover ifiitd year, 400,000 copies in its second year t'Shast
in hardcover. Today, new editions continue to appéaet a new sort of expectation about what Isook
can accomplish. Hawking’'s book opened up the bad#ighing world — and thus the broader cultural
world — to science. After it appeared, science lsolo&gan to receive aisles in American book stores,
agents went seeking authors to write books abayaging in science.

All of this evidence suggest that books have plagadle in general American culture. Some of the
evidence shows that books are even more imporftert the mid-1970s than they were shortly after
World War Il, even as alternate media such as igtav and eventually the Internet became more
popular.

How are science books important?

Books exercise their cultural importance by contiiiig to public discussion in four areas.

First, books are important to the intellectual depment of science itself. Even though some of the
bestselling or prize-winning books are targetedh® public, they are also targeted to the scientifi
community or they play a role within the scientiftommunity. That should not surprise us, given
current conceptual understandings that science eomaation involves feedback among different forms
of communication and loops that connect differgpes of communicatiot?.

The second role that books play is to recruit peapto science. By making science exciting and
accessible, books help young people imagine therseh jobs and activities that they haven't yet
personally experienced.

The third role is one that cannot easily be exm@$s English. The French calldtlture scientifique
the idea of everyday culture as infused with saefftwe say "a scientific culture" in Englishdibesn’t
carry the same meaning that it seems to carryarnFtiench-speaking countries. The idea is that books
show the integration of science and culture inexaryday life.

The final role is one of public debate, in whichoks are the location or the forum in which public
issues can be discussed.

Intellectual development of science itself

For an example of how a prize-winning book contiésuto science itself, consider E.O. Wilson’s
Sociobiology This book was partly intended for the sciencerdite public, the elite intellectual
community. But it was also an argument within sceeitself. It was Wilson’s full, complete statement
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of the sociobiology program. It was intended foe wgthin the scientific community as a statement of
that program. In a very real sense, it pulled fteddl together, making explicit some of the coniats
and ideas that had previously existed only in sepgvapers or only in specialist communities. Wilso
book made the new field concrete.

A similar function was played by one of the textketisted above, James WatsoNlslecular Biology
of the GeneThat book pulled together the field of molecutéology, which had not existed before.
Whole courses were created to teach that textblookhe same way, courses were suddenly created
called "Sociobiology," based on Wilson's book, imgjltogether the field in a way that had not beear t
before. Yet, especially because of Wilson's thedhapter on humans, the book also became part of a
general public discussion about the nature of whare.

Another example is Joseph Weizenbau@osnputer Power and Human Reaqd876). The book is a
key text within artificial intelligence. At the sanime, it is also part of the general discussioboud the
role of computers in society, the workings of theertan mind, and all those related topics.

James Gleick’'€haosis interesting because it also seems to servantaectual role within science,
even though it was written as popular science b@ikick was just another journalist going out and
writing a book that would explain some area of sc&e Yet the book served the function of pulling
together the field of complexity and chaos in a neay. More recent books on the field cite Gleick's
book as one of the things that pulled people tagethat made them suddenly realize that they atkre
talking to each other. The public discussion shagpedintellectual discussion as well — through the
medium of books.

Recruitment

Recruitment books pull people into science. Thesebaoks that people cite as "Hey, the reason I'm a
scientist is because | read that book." Paul DefKrilicrobe Huntersis the epitome of these books
(although it was published a generation beforeprdod I'm considering, it continued its powerfuillp

for many years). It is astonishing how freqeunbgttbooks appears in the memories (and sometimes
memoirs) of senior scientists who became biologisthe 1930s, 1940s, and 1950s — they iManiobe
Huntersand that's what turned them on.

James Watson'®Bouble Helixis a very different kind of book, but served mwtithe same purpose in
the 1960s, 1970s, and maybe even the 1980s. Psbplare today at the forefront of biotechnology or
genomics read that book as graduate students @htiv&ah, That is the kind of scientist | want te!b
get to make a Nobel Prize-winning discovery, arehthget to go play tennis, and then | get to gb ge
the girls.” That sounded like a fun kind of career.

More recently, particularly in astronomy or physipsople say thatosmogeither the TV show or the
book) served the same function. These are ofteple&cho were so turned on by the TV show that they
went out and got the bookosmoshas had the same kind of recruiting power as teeKiuif and
Watson books: “Why are you an astrophysicist orastronomer?” “Because | saw Carl Sagan’s
Cosmosor "l readCosmos’

Culture scientifique

The third role of books is to createcalture scientiqueOne aspect of this is that you are expected to
have read some particular books if you want to yalirself "cultured.” The books by Isaac Asimov and
Stephen Jay Gould, or Bronowski's book, are "reguireading” in cultured circles (although the list
does change over time — Asimov is probably lesd reav than he was during his lifetime). Peopletcan’
consider themselves as cultured persons if theyertiavead the essays of Lewis Thomas about
medicine, or more recently Dava Sobélangitude.Not all of these books have tremendous amounts of
"science" in them — Thomas's essays are as mualt phdosophical approaches to illness as they are
explanation of disease, and Sobel's book is moverdadre story than science explanation. But one is
"expected" (in some circles) to have read thosekboAmong the "science attentive" public, one is
expected to have seen the excerpts of these $drtoks in theNew Yorker.

Public debate
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The final role is the role of public debate or paldpinion. Books do not just provide informatioror
do they just excite people. Some of them are ihrfaaking arguments. Rachel Carsddilent Springs
the most obvious example. That book made an arguafut chemicals in society, and is widely cited
as being the founding document of the environmantatement. The argument did not go uncontested.
Carson’s book was not attacked just by chemicalpzomes, it was attacked by science writers. In 1963
a well known science writer named Lawrence Lessim whe American Chemical Society’s Grady-
Stack Award (for excellence in science journalisAg.part of his award speech, he called Carsorgk bo
“highly emotional with a biased thesis.” Much ofhalk was an attack ddilent Spring This example
demonstrates the degree to which there was an arguainich many people felt they needed to take up

Similarly, Evelyn Fox Keller'§he Feeling for the Organisma biography of Barbara McClintock, was
part of a discussion about the nature of scienckvamether feminine science was somehow different
than masculine science. Did McClintock do scienifeerently? Did she have some kind of female
connection with her materials that males didn'te?atFox Keller was making an argument, one that's
part of an ongoing argument. Lots of people haitecized some of the technical details of Fox Kedle
book, but for our purposes the important pointhattshe was engaging in public discussion of a
contemporary issue. Richard Herrnstein and Chaflesay's book oriThe Bell Curve(which argued
that racial differences can explain some differerioeintelligence) is similar: many people argudthw
the science in it, they argued about whether iperly reported research findings or interpretedh dat
correctly. But the point is that it became a topfadiscussionThe Bell Curvewas the kind of book
where there were public debates, op-ed pieces, zimgpieces, newspapers articles that cited iicpol
discussions, etc. It's an example of how booksptayna role in public discussion.

Conclusion

Books drive public discussion, most simply, becathey are part of the media mix that permeates our
culture. While we focus on the World Wide Web artdeo new media because of their freshness, we
can't forget that there are lots of other composeitscience communication; books are there. More
deeply, books drive public discussion because eftialtiple roles they play in providing information
engaging lay expertise, and contributing to pubigcussion.

Books bring new perspectives into science. As virkthbout the functions of public communication
of science and technology, we need to remember gearlike Chaos the book in which the journalist
James Gleick pulled together an intellectual figlda way that hadn't been done before. We need to
think about the stimulating of discussion — not juiking a reader feel good the way a Lewis Thomas
book did, but making the reader argue with a boothé way the Herrnstein and Murray book did. That
is a role that books can play. That role highligits place of books in public participation models
science communication.

Ultimately, books create the culture that we limeThey are elements both of the scientific culamd
of our more general culture. By looking at them @@ actually see the ways in which science and
modern culture are not separate but are interwoMeither science nor society exists without theepth
one. Books provide an example of how that inteoacéxists in a real, material way. If we think abou
the multiple ways that books demonstrate the iotema of science and society, then we can begin to
understand their enduring importance.
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