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New York Times August 15, 1999, Sunday 
Week in Review Desk 

Ideas & Trends: 

In the Beginning; It's a Fact: Faith and Theory Collide Over Evolution 
By GEORGE JOHNSON 

EDUCATORS and scientists may find it shocking or merely tedious that politicians are still fighting over whether evolution should be taught in school. But those who champion scientific over religious explanations might strengthen their case if they conceded a point to the opposition: Since evolution is indeed a theory and not a fact, it can be taught side by side with creationism. The result would be a wider appreciation that creationism isn't even a theory, and that what evolution's opponents consider its weakness is actually its strength: Like all of science, it is based on malleable human knowledge. 

When the Kansas Board of Education voted last week to discourage the teaching of evolution and eliminate questions about the subject from student evaluation tests, the rationale was familiar. Since no one can rewind the universal clock and be present at creation, any idea about how life began is, at best, informed speculation. Using the same reasoning, the board also cut the Big Bang, cosmology's unifying vision, from the curriculum. 

The implication was that, in Kansas, students will be considered educated if they learn to accept only what is directly evident to their senses or what they trust was observed by competent witnesses - with an exception made for what they believe because it is decreed by their particular religion. Taken to the extreme, this would eliminate not only the reigning theories of biology and cosmology but almost all of science including the atomic theory of matter and the heliocentric model of the solar system. 

The skewed view of science that won over the Kansas school board is epitomized by the warning used in Alabama classrooms: ''This textbook discusses evolution, a controversial theory some scientists present as a scientific explanation for the origin of living things, such as plants, animals and humans. No one was present when life first appeared on Earth. Therefore, any statement about life's origins should be considered as theory, not fact.'' 

The first sentence is false. Most scientists, by far, accept the theory; the controversies are over details. But the second part of the warning is undeniably true, and science would benefit if it were more often presented this way. 

Science consists entirely of theories - tentative, fluid proposals based on people's best bets  for how the world works. It is because they are not set in stone that these ideas have a chance of being nudged closer and closer toward describing reality, or discarded in favor of something better. Last week, two days after the Kansas school board decision, paleontologists published evidence that may push back the appearance of complex life - single cells with nuclei - by as much as a billion years. 

Whenever setbacks like the one in Kansas occur, scientists leap forth to point out the fallacy of the creationist position: There is no compelling reason to single out the evolution of life or the cosmos as being less than absolute. It would be just as sensible for school boards to affix a warning inside physics books: ''No one has directly observed the detailed substructure of matter. Therefore, any statement about it being made of atoms should be considered as theory, not fact.'' 

The problem is that the dynamic view of science doesn't come across strongly enough in the classroom. For reasons of expediency, scientific theories are presented as done deals. Little appreciation is conveyed for the intellectual struggle that went into interpreting the data or examining the assumptions - always open to question - that lurk behind the experiments. Lost from most explications is the exhilarating possibility that a theory that seems undeniable today could be overturned tomorrow. 

With science presented almost as though it were received wisdom, it's little wonder that some legislators and school board members confuse it with a competing religion, and misconstrue a religious belief like creationism as an alternate scientific theory. 

They're encouraged to do so by a new wave of creationists who, in an act of intellectual jujitsu, promote their belief in absolute knowledge by invoking the relativistic arguments of post-modern philosophy: While creationism is built on belief in a caring, all-powerful, constantly intervening creator, who completed his work just thousands of years ago, evolution has its own tenets of faith. The most fundamental is the belief that the world consists of insentient matter unfolding on its own over vast eons of time - eons that can only be inferred from indirect evidence. One is still free to believe in a deity, but it's not a necessary part of the equations. 

Among the other fundamentals of science is the doctrine of uniformity, that the physical laws are the same now as they were in the past. And this is closely related to another unprovable assumption, Occam's razor: Given two explanations for a phenomenon, the simpler one is more likely to be true. If one chooses to reject these assumptions, then evidence taken to support evolution, like radiocarbon dating, can be rearranged to support creationism. 

Viewed this way, science may seem like just another religion - based on things one chooses to believe because they seem deep down to be true. But giving creationism equal time in the classroom would undermine the comparison. 

Granted that it is possible, starting from naturalism or supernaturalism, to draw different pictures of the world, which one, the lesson plan could ask, seems more ad hoc, more a case of special pleading? Can you envision evidence that would cause science to support a much younger Earth? The answer is yes. It would take very convincing data coming from many different directions, but the mechanisms used to measure geological time are not unshakable truths. 

Then the teacher could ask, Is there any conceivable experiment that would cause creationists to accept a four-billion-year-old planet or the evolution of human life from a single-celled ancestor? Maybe. But then it wouldn't be creationism anymore. For something to be called a theory, it has to be falsifiable, capable of being overthrown. 

Students could also be taught the dangers that come when a scientist mistakes a theory for eternal truth, shoring up flimsy hypotheses by contorting the data. They could learn of cases in which a religion flexibly adjusted its doctrines because of new social realities, allowing, for example, homosexuals into the ministry. 

But slowly, by giving creationism equal time with evolution, the class would see a powerfully subtle difference. Science is, foremost, a method of interrogating reality - proposing hypotheses that seem true and then testing them; trying, almost perversely, to negate them, and elevating only the handful that survive to the status of a theory. Creationism is a doctrine, whose adherents are interested only in seeking out data that support it. 

In making sense of the world, one is always free to start from different assumptions. But part of a good education is learning what you are trading off in the bargain.
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Time Magazine; VIEWPOINT
AUGUST 23, 1999 VOL. 154 NO. 8 

Dorothy, It's Really Oz:

 A pro-creationist decision in Kansas is more than a blow against Darwin  

BY STEPHEN JAY GOULD 
The Kansas Board of Education voted 6 to 4 to remove evolution, and the Big Bang theory as well, from the state's science curriculum.  In so doing, the board transported its jurisdiction to a never-never land where a Dorothy of the new millennium might exclaim, "They still call it Kansas, but I don't think we're in the real world anymore." The new standards do not forbid the teaching of evolution, but the subject will no longer be included in statewide tests for evaluating students-a virtual guarantee, given the realities of education, that this central concept of biology will be diluted or eliminated, thus reducing courses to something like chemistry without the periodic table, or American history without Lincoln.

The Kansas skirmish marks the latest episode of a long struggle by religious Fundamentalists and their allies to restrict or eliminate the teaching of evolution in public schools-a misguided effort that our courts have quashed at each stage, and that saddens both scientists and most theologians.  No scientific theory, including evolution, can pose any threat to religion-for these two great tools of human understanding operate in complementary (not contrary) fashion in their totally separate realms: science as an inquiry about the factual state of the natural world, religion as a search for spiritual meaning and ethical values.

In the early 1920s, several states simply forbade the teaching of evolution outright, opening an epoch that inspired the infamous 1925 Scopes trial (leading to the conviction of a Tennessee high school teacher) and that ended only in 1968, when the Supreme Court declared such laws unconstitutional on First Amendment grounds.  In a second round in the late 1970s, Arkansas and Louisiana required that if evolution be taught, equal time must be given to Genesis literalism, masquerading as oxymoronic "creation science." The Supreme Court likewise rejected those laws in 1987.

The Kansas decision represents creationism's first-and surely temporary-success with a third strategy for subverting a constitutional imperative: that by simply deleting, but not formally banning, evolution, and by not demanding instruction in a biblically literalist "alternative," their narrowly partisan religious motivations might not derail their goals.

Given this protracted struggle, Americans of goodwill might be excused for supposing that some genuine scientific or philosophical dispute motivates this issue: Is evolution speculative and ill founded? Does evolution threaten our ethical values or our sense of life's meaning? As a paleontologist by training, and with abiding respect for religious traditions, I would raise three points to alleviate these worries:

First, no other Western nation has endured any similar movement, with any political clout, against evolution-a subject taught as fundamental, and without dispute, in all other countries that share our major sociocultural traditions.

Second, evolution is as well documented as any phenomenon in science, as strongly as the earth's revolution around the sun rather than vice versa.  In this sense, we can call evolution a "fact." (Science does not deal in certainty, so "fact" can only mean a proposition affirmed to such a high degree that it would be perverse to withhold one's provisional assent.)

The major argument advanced by the school board-that large-scale evolution must be dubious because the process has not been directly observed-smacks of absurdity and only reveals ignorance about the nature of science.  Good science integrates observation with inference.  No process that unfolds over such long stretches of time (mostly, in this case, before humans appeared), or at an infinitude beneath our powers of direct visualization (subatomic particles, for example), can be seen directly.  If justification required eyewitness testimony, we would have no sciences of deep time-no geology, no ancient human history either.  (Should I believe Julius Caesar ever existed? The hard bony evidence for human evolution, as described in the preceding pages, surely exceeds our reliable documentation of Caesar's life.)

Third, no factual discovery of science (statements about how nature "is") can, in principle, lead us to ethical conclusions (how we "ought" to behave) or to convictions about intrinsic meaning (the "purpose" of our lives).  These last two questions-and what more important inquiries could we make?-lie firmly in the domains of religion, philosophy and humanistic study.  Science and religion should be equal, mutually respecting partners, each the master of its own domain, and with each domain vital to human life in a different way.  
See also: 

Time Magazine 
ESSAY; NOVEMBER 22, 1999 VOL.  154 NO.  21 

The Real Message of Creationism

It brings religious values into schools by the back door.  Why not the front?
BY CHARLES KRAUTHAMMER

When the Kansas Board of Education voted recently to eliminate evolution from the state science curriculum, the sophisticates had quite a yuk.  One editorial cartoon had an ape reclining in a tree telling his mate, "We are descended from the Kansas School Board." The decision has been widely derided as a sign of resurgent Middle American obscurantism, a throwback to the Scopes "monkey trial."

 Well, to begin with, the Scopes trial is not the great fable the rather fictional Inherit the Wind made it out to be.  The instigators of the trial were not bluenosed know-nothings wanting to persecute some poor teacher for teaching evolution.  They were officials of the American Civil Liberties Union so eager for a test case to overturn a new Tennessee law prohibiting the teaching of evolution that they promised to pay the expenses of the prosecution! The A.C.L.U.  advertised for a volunteer and found one John Scopes, football coach and science teacher, willing to take the rap.  He later said he was not sure whether he'd ever even taught any evolution.

 Son of Scopes is not quite what it seems either.  The twist in the modern saga is the injection of creationism as the scientific alternative to evolution.  So, let's be plain.  Creationism, which presents Genesis as literally and historically true, is not science.  It is faith crudely disguised as science.

 It is not science because it violates the central scientific canon that a theory must, at least in principle, be disprovable.  Creationism is not.  Any evidence that might be brought--fossil, geological, astronomical--to contradict the idea that the universe is no more than 6,000 years old is simply explained away as false clues deliberately created by God at the very beginning.

 Why? To test our faith? To make fools of modern science? This is hardly even good religion.  God may be mysterious, but he is certainly not malicious.  And who but a malicious deity would have peppered the universe with endless phony artifacts designed to confound human reason?

 Creationism has no part in the serious curriculum of any serious country.  Still, I see no reason why biblical creation could not to be taught in the schools--not as science, of course, but for its mythic grandeur and moral dimensions.  If we can assign the Iliad and the Odyssey, we certainly ought to be able to assign Genesis.

 But can we? There's the rub.  It is very risky to assign Genesis today.  The ACLU  might sue.  Ever since the Supreme Court decision of 1963 barring prayer from the public schools, any attempt to import not just prayer but biblical studies, religious tenets and the like into the schools is liable to end up in court.

 That is why the Kansas school board decision on evolution is so significant.  Not because Kansas is the beginning of a creationist wave--as science, creationism is too fundamentally frivolous and evolution too intellectually powerful--but because the Kansas decision is an important cultural indicator.

 It represents the reaction of people of faith to the fact that all legitimate expressions of that faith in their children's public schooling are blocked by the new secular ethos.  In a society in which it is unconstitutional to post the Ten Commandments in school, creationism is a back door to religion, brought in under the guise--the absurd yet constitutionally permitted guise--of science.

 This pedagogic sleight of hand, by the way, did not originate with religious folk.  Secularists have for years been using biology instruction as a back door for inculcating their values.  A sex-ed class on the proper placement of a condom is more than instruction in reproductive mechanics.  It is a seminar--unacknowledged and tacit but nonetheless powerful--on permissible sexual mores.

 Religion--invaluable in America's founding, forming and flowering--deserves a place in the schools.  Indeed, it had that place for almost 200 years.  A healthy country would teach its children evolution and the Ten Commandments.  The reason that Kansas is going to have precisely the opposite--the worst of both worlds--is not because Kansans are primitives, but because a religious people has tried to bring the fruits of faith, the teachings and higher values of religion, into the schools and been stymied.

 The result is a kind of perverse Law of Conservation of Faith.  Block all teaching of religious ideas? O.K., we'll sneak them in through biology.

 This is nutty.  It has kids looking for God in all the wrong places.  For the purposes of a pluralist society, the Bible is not about fact.  It is about values.  If we were a bit more tolerant about allowing the teaching of biblical values as ethics, we'd find far less pressure for the teaching of biblical fables as science.










Here are some editorials from 1999 discussing the larger context of the debate between creationism and evolution, and the role of science in modern thought and education.  Although these are a few years old, the issues they raise are completely current, as the bonus readings on the current debate illustrate.


�HYPERLINK "NYT%20Kansas%20School%20Board.doc"��Kansas school board� deletes evolution from curriculum in 1999.


Evolution v. � HYPERLINK "NYT,%20Darwin%20v%20Design,%204-8-01.doc" ��“intelligent design�”; the current anti-evolution debate.


� HYPERLINK "NYT,%20Misc%20evolution%20reports,%208-04.doc" ��Bonus readings� on the current political climate around teaching evolution.


For a nice website on evolution go to: ssues they raise are completely current, as the bonus readings on the current debate ill� HYPERLINK "http://cgi.pbs.org/wgbh/aso/tryit/evolution/" ��http://cgi.pbs.org/wgbh/aso/tryit/evolution/�


See also, a discussion of �HYPERLINK "NYT,%20Stem%20cell%20articles.doc"��Stem Cell research�, a newer front where religion, politics and science are in conflict.  
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