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Introduction
Good afternoon. I am Steven Schafersman, President of Texas Citizens for Science, a statewide, grassroots organization dedicated to maintaining the professionalism of science education in Texas public schools and scientific integrity in Texas public school textbooks and curriculum. I am also a professional scientist and science educator and writer, specializing in biology, geology, and paleontology.

Here are some recent Texas newspaper headlines: "While SAT Scores Rise in U.S., Texas Still Near Bottom," "Texas' SAT Scores Below National Average," "Definition of Texas Dropouts Leads to Rate Discrepancies," "Textbook Fund at Issue in Vote," which mentions that the Texas Permanent School Fund has lost $6 billion in four years, about a quarter of its value.

What's the point of this, you ask? Every six to eight years, since 1982, I have to travel to Austin to protect biology books from being censored and damaged by creationists of two types: those who testify and try to manipulate the system using specious arguments and marketing tactics, and by those who sit on the State Board of Education and put a higher priority on debilitating the evolution content in biology textbooks rather than doing their job to ensure that our children actually receive a good education and have access to modern textbooks that the state can afford to buy. This inattention to serious concerns is an example of fiddling while Texas education burns.

In July, two members of the Board publicly threatened to put biology books whose publishers refuse to make scientifically inaccurate and unwarranted changes on the non-conforming textbook list, making them unpurchasable. This is a very dangerous game you are playing, because you are risking the quality of our state's children vital science education, and also because the public financial intimidation of publishers with integrity can have serious consequences. As I said two months ago, "The eyes of Texas are upon you; you cannot get away . . . with it."

The biology textbooks being considered for adoption have been vetted by your own TEA science staff, your own science textbook review panel to ensure compliance with the TEKS, you own contractor to check for factual errors, and by dozens of scientists and science educators who testified on their behalf in July. You would be wise and responsible to listen to these experts, especially the scientists, to judge the scientific content of the biology texts rather than to individuals who are notorious for promoting unscientific and supernatural explanations of natural processes and events.

In my written testimony, which I am sure you have all studied, I explained in great detail why the so-called "weaknesses" have no place in the biology books: (1) the "weaknesses" identified by the Discovery Institute are bogus; (2) true weaknesses of Darwin's original theory--the missing knowledge of genetics--are discussed by all the books, as are competing hypotheses of the origin of life; (3) legitimate problems or controversies of evolutionary theory are too advanced to study in high school, and high school texts therefore contain reliable knowledge accepted by all biologists, rather than disputed details.

Speaking of the Discovery Institute, the representatives of that organization are not scientists, but rather pseudoscientists, as I proved in my written testimony. They have no scientific credibility whatsoever. They claim to want evolution taught in our schools, but their claim is not sincere, since in their abundant writings they promote intelligent design creationism exclusively, not evolution. The Discovery Institute representatives travel from state to state, using political and marketing techniques to convince state board of education members to modify their science curriculum in ways favorable to creationism and unfavorable to evolution. They did this in Kansas and Ohio, and ultimately their goals to diminish science education were rejected in both states. Now they are here in Texas, in this very room. You know what to do.

In conclusion, please don't give in to creationist pressure and censor the biology textbooks—don't try to force the publishers to make scientifically inaccurate changes by inserting bogus "weaknesses." Adopt the books unchanged, or with the advice of legitimate scientists and science educators if changes are necessary; I would be happy to advise you. You really have more important concerns to think about than censoring science textbooks.
The Best Course of Action of the State Board of Education

The wisest and most responsible strategy of centralized state textbook adoption is to simply adopt textbooks written by experts in their field. In the case of science textbooks, this means books written by scientists and science educators are the most reliable and acceptable. It is, of course, entirely appropriate that a state that has a centralized adoption process--and the considerable resources necessary to perform the tasks--that the textbooks be examined (1) for errors of fact by independent science experts, (2) to ensure that they meet the state science curriculum requirements (in Texas, the TEKS, Texas Essentials of Knowledge and Skills), and (3) to ensure that they contain content about scientific information, theories, and controversies when appropriate that encourages critical thinking by students. Most importantly, by law the SBOE must adopt every textbook submitted that meets these requirements (and a fourth requirement--possessing a sturdy binding--that will not be considered here).

The reason for the first task is because school textbooks, including science textbooks, are written by scientists, science educators, and often non-scientist editors who are not experts about every topic in a discipline, and the textbooks often do contain factual errors. In my 22 years of teaching college science courses and reviewing high school science textbooks, I have found dozens of errors in both high school and college science textbooks. You might think these errors would be eliminated over successive editions as textbooks are repeatedly reviewed by independent editors and rewritten by authors, but surprisingly they are not, and new errors inevitably creep in. The number of errors and the quality of the scientific content varies among publishers and authors, so this is a legitimate matter of concern to centralized adopters (indeed, it is a matter of concern to independent school districts across the country that adopt textbooks locally and individually). So I heartily endorse the process of having expert science textbook panels review the textbooks for factual errors.

The Texas Education Code, §31.023, requires that textbooks be "free from factual errors." The Texas adoption process does thankfully check for factual errors and the members of the SBOE have the proper power to reject textbooks that contain factual errors or--as is usually the case--allow the publishers to correct errors brought to their attention to permit adoption. The concern (for potential abuse of the process) here is that an alleged "factual error" actually be a true error, and not a scientific or historical fact that a SBOE member disagrees with for political, religious, or ideological reasons and wishes to term an "error." Whether a statement is a factual error or not must be ascertained by the testimony of presumed experts; in Texas, this expert testimony would include that of the Texas Education Agency science staff, the scientist and science educator members of the appointed science textbook review panels, and the scientist and science educator witnesses who testify at SBOE hearings. It is irresponsible and unwise for SBOE members to substitute their own fallible and uninformed opinions about science facts for those of recognized and trained specialists in the scientific disciplines. I urge the SBOE members not to do this.

The reason for the second task is also obvious: textbooks should cover the topics required by a state's curriculum requirements. For the purposes of this analysis, I will stipulate that the TEKS is a satisfactory state science curriculum standard. Textbooks that cover all the TEKS are put on a conforming list of acceptable books, while those that cover at least half but not all of the TEKS are put on a nonconforming list. School districts overwhelmingly adopt textbooks from the conforming list. I have been told that textbooks on the nonconforming list--that could contain 99.99% of the TEKS requirements--are almost never adopted, and being put on the nonconforming list is equivalent to receiving a "kiss of death." The concern (for potential abuse of the process) here is that the SBOE will adopt biology textbooks but put them on the nonconforming list if they fail to include the bogus "weaknesses" about evolution that the Discovery Institute and some Board members are attempting to illegitimately force into the text. Publishers that agree to censor their textbooks will be placed on the conforming list of adopted books and thus will be purchased by the state in far greater amounts.

If this description of abuse of the process actually transpires, publishers with integrity--who refuse to censor their textbooks according to the political, religious, or ideological biases of SBOE members--will find their books placed on the nonconforming list (or on the rejected list), and will feel aggrieved and have a potentially actionable cause for litigation. If their biology books actually contain no factual errors, and this can be attested to scientist witnesses, then biology textbook publishers will have financial incentive to sue the SBOE if their books are not adopted because they failed to make the conforming list. The publisher of an environmental science textbook, Jones and Bartlett, last year found themselves in this position. Their book was illegally rejected by the SBOE because the publishers refused to make an inaccurate and unscientific change of a passage which said that "too many people reproducing too quickly" could be harmful to the environment. The market for environmental science textbooks in Texas is small, with no financial incentive for Jones and Bartlett to litigate. But the biology textbook market in Texas is worth hundreds of millions of dollars over the eight year adoption cycle, so publishers of biology textbooks may feel compelled to act differently if they find themselves in the same situation as publishers of environmental science books.

The reason for the third task is to ensure that textbooks are adopted that enable students to "analyze, review, and critique scientific explanations, including hypotheses and theories, as to their strengths and weaknesses using scientific evidence and information" (TEKS §112.43c(3)A). Every educator, including myself, is eager for students to master critical thinking skills, for such skills enable a student to analyze, investigate, reason, and reach reliable conclusions about important intellectual topics, for these educational abilities will be valuable for any person throughout life. Just below in this written testimony I will discuss the history and rationale of the (3)A requirement, the reason for its peculiar and rather unscientific wording, the fact that it is really unnecessary, and the problem that if it were to be rigorously enforced it would be pedagogically counterproductive.

But for now let me acknowledge and accept the TEKS §112.43c(3)A requirement, but point out that for this requirement to be met three factors are necessary: First, to be treated properly in textbooks, all "scientific explanations, including hypotheses and theories" must be presented in a fashion that enables students to "analyze, review, and critique . . . their strengths and weaknesses"; it is impermissible to focus on a single explanation or theory for both pedagogical and legal reasons. Second, since many scientific explanations do not have "weaknesses," problems, controversies, and disagreements, it is impermissible to fabricate bogus "weaknesses" to force into textbooks using requirement (3)A as a justification. Third, requirement (3)A explicitly says that the ability to analyze, review, and critique the strengths and weaknesses of scientific explanations be based on "scientific evidence and information" (emphasis added); it is impermissible to use non-scientific or pseudoscientific evidence, information, and arguments for this purpose.

As with the first two tasks, the concern (for potential abuse of the process) here is that some SBOE members will use TEKS (3)A as a justification to (1) focus only on the topic of evolution as the place to insert "weaknesses," (2) hold up the occurrence of evolution--as the natural process generating ancestral-descendant relationships among taxa--as an explanation to exhibit fabricated, bogus "weaknesses" when in fact it has none (this explanation is completely accepted by all biologists), and (3) use pseudoscientific arguments and evidence from the Discovery Institute to create "weaknesses" to cast doubt on both the occurrence and theory of evolution.

The Discovery Institute Pseudoscientists

As I have emphasized before, anti-evolutionists and creationists attempt to persuade readers and listeners by using specious arguments, deliberate misrepresentation, quotes out of context, untruths and half-truths, and debating techniques to confuse and impress the victim. In general, these methods are disreputable and would never be indulged in by legitimate scientists or serious scholars. Creationist practices invariably involve pseudoscholarship in the service of pseudoscience, and polemics masquerading as analysis. One of these techniques is the argument from authority. Creationists love to claim that legitimate practicing scientists exist who support their views (creationism, intelligent design, weaknesses in the theory of evolution, etc.). For example, Dr. Francis Beckwith, Associate Director of the J. M. Dawson Institute of Church-State Studies at Baylor University said the following (SBOE textbook adoption public hearing, July 9, 2003):

These textbooks [should] appropriately convey to students some of the critical questions raised about aspects of evolutionary theory in general and neo-Darwinism in particular. These questions have been raised by scholars who have had their works published by prestigious presses, academic journals, have aired their views among critics in the corridors of major universities and other institutions and have been recognized by leading periodicals both academic and non-academic. They are affiliated with a number of institutions, including the University of Texas, Texas A&M and Baylor.

But the truth is quite different. These "scholars" are not biologists and not even scientists; for the most part, they are individuals trained in philosophy, mathematics, engineering, and even the sciences, but who are not actually working in science. Some legitimate philosophical journals and academic presses will publish there writings, and there is nothing wrong with this. I agree that intelligent design, for example, is a legitimate philosophical topic that has a place in academic or intellectual discourse. But these topics are not studied by real scientists, nor do real science journals publish papers about these topics (except book reviews that have universally been highly critical). These "scholars" do exist in the philosophy department at the University of Texas at Austin, the engineering department of Texas A&M, and in a number of institutes and programs at Baylor University, but I can positively state that there is no scientist in the biology departments of any of these universities who would agree with the anti-evolutionist critics represented by the Discovery Institute, and none who would approve of politically inserting "weaknesses" about evolution into introductory biology textbooks without prior scientific justification by standard biological methods. Indeed, every legitimate scientist and science educator who testified on July 9 did, or who will testify on September 10 will, disagree with both the goals and tactics of the Discovery Institute representatives; all did and will object to efforts by elected SBOE members to bypass normal scientific practice and insert unwarranted items into science textbooks by regulatory fiat.

Not a single individual representing the Discovery Institute-Center for Science & Culture is a legitimate scientist. I agree that some of the DI representatives have received scientific training, including Michael Behe, Jonathan Wells, Stephen Meyer, Paul Nelson, and William Dembski; all are certainly knowledgeable about science and all have doctorates (all except Dembski in science), but possession of scientific training or credentials does not automatically make one a scientist. Science demands much more than this; in particular, one must behave in one's professional life as a scientist, and these individuals are not scientists precisely because they do not behave like one. Real, legitimate scientists accept the practice of methodological naturalism in scientific method, eschewing the supernatural in scientific research; they perform experiments and make observations to answer question and solve problems within a common theoretical framework accepted by the scientific community; if they disagree with the common theoretical framework, they are obligated to produce genuine evidence and logical reasons that casts doubt on modern theory; they publish their scientific work in peer-reviewed science journals, saving educational, historical, cultural, and philosophical material for books; they take to heart the cogent criticisms by their colleagues and make corrections, not obstinately refuse to change a word and instead make up ad hoc arguments to save appearances; they do not indulge in pseudoscholarship—specious arguments, sophistry, illogical reasoning, hidden false premises, assumed presuppositions that have no basis in fact, deliberate misrepresentation and misunderstanding, quotes out of context, quotation mongering and credential peddling, etc.—to persuade listeners and readers; they do not attempt to use blatant political power to authoritatively accomplish educational goals that they cannot legitimately accomplish using reasoned discourse, responsible inquiry, and scientific methods. The Discovery Institute associates fail all of these tests, thus clearly revealing themselves to be pseudoscientists, not scientists.

No one seriously recognizes Drs. Wells, Dembski, Meyer, or Nelson as legitimate, practicing scientists; they would be charitably characterized as scholars, philosophers, polemicists, and popularizers. I would additionally characterize them as creationists and pseudoscientists, but they would no doubt object to those labels. But what about Michael Behe, who is a tenured biology professor at Lehigh University in Pennsylvania. I fully agree that his scientific work conducted prior to earning tenure at Lehigh was legitimate science, and he was a real scientist then. But his "research" now focuses on intelligent design, which is a philosophical, pseudoscientific program (but there is little his university can do about that; for many years, a famous psychology professor at Harvard has been conducting research into the extraterrestrial alien abduction of humans, something which he devoutly believes happens repeatedly; his colleagues tried to get rid of him, but tenure ultimately prevented them). In addition, Professor Behe has engaged in many debates with legitimate scientists in the popular philosophical literature and on the Web, and he has refused to change any of the illogical arguments he uses to reason to his conclusion. His book, for instance, Darwin's Black Box, is one long argument from ignorance, which has been pointed out by dozens of scientist reviewers, including myself, but he obstinately refuses to acknowledge this. This is not the mark of a true scientist. Michael Behe's book has received universal criticism and condemnation from the scientific community; for dozens of negative reviews and criticisms by scientists, please visit Behe's Empty Box at <http://www.world-of-dawkins.com/Catalano/box/behe.htm>.

Dr. Michael Behe is a Senior Fellow of the Discovery Institute-Center for Science & Culture. He actually accepts quite a bit of modern evolutionary theory, but he insists—contrary to all evidence—that an intelligent designer was necessary to get the evolutionary process going early in Earth's history by somehow creating the first "irreducible complexity" in nature. He and his other DI associates identify this intelligent designer with the Christian God, but he claims this is irrelevant for a scientific understanding. Well, that's nonsense; the identity and characteristics of any presumed intelligent designer would have to be susceptible to empirical study by other scientists, but this can't be done when dealing with the supernatural. Many scientists, including myself, have published reviews of his writings that demonstrate that his concept of irreducible complexity of structures and processes is wrong, and criticize him for his refusal to explain how the intelligent designer actually created the first complex organism. But Behe continues to indulge in ad hoc arguments to maintain his beliefs. This is not the mark of a true scientist.

Discovery Institute Written Testimony
The Discovery Institute written testimony, "A Preliminary Analysis of the Treatment of Evolution in Biology Textbooks currently being considered for adoption by the Texas State Board of Education," is a warmed-over version of a book by Discovery Institute-Center for Science & Culture Senior Fellow Jonathan Wells, Icons of Evolution, in which Dr. Wells tries to convince the reader—using the entire armamentarium of pseudoscientific pseudoscholarship—that the standard or classical textbook arguments and illustrations of evolution (the "icons") are variously misguided, misrepresentative, and false. His book has received universal criticism and condemnation from the scientific community. Links to most of these critical reviews can be found on the Texas Citizens for Science Hearing Page at <http://www.txscience.org/hearing.php>. Both the "Preliminary Analysis" and Icons of Evolution can be summarized as follows: they are filled with fallacious arguments, distortions, untruths, specious reasoning, and have a deceptive and mendacious attitude that is clearly observed by anyone possessing a scientific understanding of modern evolutionary theory and the evidence for it. It is practically beggars belief that any educated person would be persuaded by the arguments in these two publications, but experience has proven that humans are deceived again and again, because sophistry by definition is meant to be convincing to readers and listeners who are unprepared to respond to specious arguments. And pseudoscientists are masters of sophistry.

The Discovery Institute-Center for Science & Culture itself has the goal of "nothing less than the overthrow of materialism and its cultural legacies. Bringing together leading scholars from the natural sciences and those from the humanities and social sciences, the Center explores how new developments in biology, physics and cognitive science raise serious doubts about scientific materialism and have re-opened the case for a broadly theistic understanding of nature." The DI-CSC proposes "a positive scientific alternative to materialistic scientific theories, which has come to be called the theory of intelligent design (ID). Design theory promises to reverse the stifling dominance of the materialist worldview, and to replace it with a science consonant with Christian and theistic convictions" (www.txscience.org/files/wedge.htm). Any reader, therefore, can clearly see that the Discovery Institute associates do not have an unbiased view of evolution and the rest of modern science, and do not have the best interests of Texas students at heart. Jonathan Wells, for instance, studied to obtain a Ph.D. in biology only so he could "devote my life to destroying Darwinism" (http://www.tparents.org/library/unification/talks/wells/DARWIN.htm). The fact that "Darwinism"—what real scientists call the theory of evolution by natural selection—is universally accepted by the world's biological scientists, and is vital for every educated person to learn so that he or she can understand modern biological principles and processes, is seemingly irrelevant to Dr. Wells.

The Discovery Institute Signed Open Letter and Statement

The Discovery Institute recently published a press release (www.discovery.org/viewDB/index.php3?program=News&command=view&id=1541) about 24 Texas university professors who signed an open letter to the Texas State Board of Education urging it "to ensure that biology textbooks present both the scientific strengths and weaknesses of biological and chemical evolution," as required by the Texas Essentials of Knowledge and Skills (TEKS) science curriculum requirements. In the letter, the professors state that, "In recent years, a growing number of scientists have raised significant issues that challenge various aspects of neo-Darwinian theory. Thus, we think the best science education will present students with both 'the strengths and weaknesses' of neo-Darwinian theory." The press release quotes Francis Beckwith: "Contemporary criticisms of neo-Darwinism are borne of rigorous scholarship, published in respected venues, and offered by credentialed scholars who hold academic appointments at leading institutions of higher learning. They can't be dismissed as being based on religion."

On September 5, the Discovery Institute published a second press release (www.discovery.org/viewDB/index.php3?command=view&id=1555&program=News) about a statement opposing the modern theory of evolution signed by 40 Texas "scientists" of various specialties. Some of the signers are overlapping with the first open letter. The statement says, in part: "We are skeptical of claims for the ability of random mutation and natural selection to account for the complexity of life. Careful examination of the evidence for Darwinian theory should be encouraged. The Darwin-only lobby tries to claim there is no scientific debate over the strengths and weaknesses of neo-Darwinism, and this proves that's just bogus," said John West, associate director of Discovery Institute's Center for Science & Culture. "There are growing numbers of scientists, not just in Texas but around the world, who are skeptical that natural selection and random mutations alone can explain the development of life."

There are a number of ways to respond to the Discovery Institute press release and letter. First, creationist propensity for argument from authority is only equaled by their propensity for credential mongering and quotes out of context. It is a fact of logic that the number of professors or other authorities that advocate a position is irrelevant to its truth or desirability; rather, one must evaluate the reasons and evidence that support the position, not the "authorities" who advocate it. In this case, the "authorities" are a group of almost entirely non-biologists, and include philosophers, engineers, journalism, law, and business professors, and other academics whom no one would normally assume know anything about the issue at hand. In this case, they assuredly do not. Remember, all the real biologists, scientists, and science educators who have testified about this issue (and who will testify) have opposed modifying biology textbooks in the way that the DI wishes (saying this, I point out that their number is not the relevant factor, but rather their informed and reasoned arguments and evidence, which hopefully can be competently judged by the appropriate public officials). Next, all of the professors whose reputations are known to me from the DI letter are notorious advocates of extreme religious right-wing public policies or intelligent design creationism; these include Profs. Beckwith, Bradley, Dembski, Olasky, Budziszewski, and Koons. I assume the others believe the same (I do not recognize their names, especially Emeritus Prof. Villa of Southwestern University, the sole biologist on the list). I claim that the 24 academic signers are biased in favor of extreme religious doctrines or right-wing political causes, and are not neutral and disinterested observers of scientific education and knowledge in Texas. As I have said before, all legitimate biology professors in Texas strongly resist changing the biology textbooks by adding bogus "weaknesses" or "criticisms" of evolution, since these additions are scientifically unwarranted, misguided, and—in most cases—inaccurate or false.

Second, the claim that, "In recent years, a growing number of scientists have raised significant issues that challenge various aspects of neo-Darwinian theory" and "Contemporary criticisms of neo-Darwinism are borne of rigorous scholarship, published in respected venues, and offered by credentialed scholars who hold academic appointments at leading institutions of higher learning [and] can't be dismissed as being based on religion" is true but irrelevant. Scientific theories are always being challenged by scientists who work at the frontiers of research, but this is not the level at which science is taught in high school biology classes. Textbooks written for and used in such classes contain mostly reliable knowledge that does not have "weaknesses" or "criticisms" associated with it. Darwin's original theory has already been much revised and strengthened (and weaknesses removed) since his lifetime, and the modern theory—the one presented in textbooks as reliable knowledge—has been abundantly corroborated and is extremely well accepted.

The true "challenges" and "criticism" of "neo-Darwinian theory" are presented by specialists to specialists in the field, and involve concepts and evidence that simply cannot be understood by anyone learning at the level of high school students. Forcing this material into textbooks will confuse, not educate, students, and would diminish, not improve, their science education. Furthermore, such high-level criticisms, challenges, controversies, and problems exist for all topics in biology, not just evolution, and all must be treated the same way to be seen as fair and neutral. In most cases, the "challenges" and "criticisms" of "neo-Darwinian theory" that creationist constantly allude to are about specific issues and mechanisms that have never been settled and remain uncertain today. These topics are just not treated in high school biology textbooks. Sometimes various hypotheses must be presented for a specific topic, such as for the origin of life; but here the textbooks all treat the hypotheses as tentative and properly subject to revision.

Third, the most important point is this: there is no legitimate scientific challenge to the process of evolution of all species by common descent from a primitive original ancestor. The evidence for this is so overwhelming that the fact of common evolutionary descent is accepted by all legitimate biologists in the world. Aspects of the theory of evolution—details of the mechanism, tempo, mode, and history—have indeed been challenged by real scientists, but this is normal high-level science and is not appropriate for high school biology textbooks, where it is usually omitted. In reality, the Discovery Institute fellows and sympathizers advocate a challenge to—not just the theory of evolution—but to the fact of evolution itself—by proposing the occurrence of intelligent design creationism, a non-evolutionary process. At the present time, no evidence exists to support this hypothesis, and there is no reason to believe it in the absence of such evidence. The frequent claim of the Discovery Institute supporters that they want students to "learn more about evolution, including weaknesses" is highly disingenuous. The DI supporters really object to the most fundamental processes of evolution that require genetic continuity from the first functioning organism that formed from abiotic chemicals by a completely naturalistic process. DI supporters believe that an intelligent designer inserted biologic complexity somewhere in this process, an event or process for which there is no scientific evidence, no scientific justification, and no support by the scientific community.

Many of the same criticisms and more can be leveled at the statement signed by the 40 "scientists" from Texas. Most of the 40 signers are not scientists; this includes William Dembski, Walter Bradley, Forrest Mims, Ray Bohlin, all the medical doctors, engineers, mathematicians, and philosophers, and many others whose specialty is unidentified. This leaves only 11 identifiable scientists on the list of signers, a significant reduction (although I agree that many of the others—such as Dembski, Mims, and Bohlin—are certainly knowledgeable about science; also, others may be scientists, but their names are not known to me and the DI does not provide sufficient identification). Once again, the Discovery Institute is indulging in credential mongering and appeal to authority, both highly characteristic of the creationist movement. Of these 11 legitimate scientists, only a generous four work in the field of biology and might be expected to really understand evolutionary theory and the evidence that supports it.

However, it is questionable whether any of these 40 individuals actually understands evolutionary theory, including the presumed biologists. Here's why. The DI signed statement of "scientists" contains these remarks:

We are skeptical of claims for the ability of random mutation and natural selection to account for the complexity of life. Careful examination of the evidence for Darwinian theory should be encouraged.

There are growing numbers of scientists, not just in Texas but around the world, who are skeptical that natural selection and random mutations alone can explain the development of life.

The number of scientists who dissent from Darwin's theory is growing despite their coming under unprecedented personal attacks.

These statements betray either a colossal misunderstanding or a willful misrepresentation of modern evolutionary theory, probably both depending on the individual. Although this statement will surprise many, "Darwin's theory" or "Darwinian theory" has never been fully accepted by the biological community. Darwin's hypothetical mechanism for evolution was natural selection operating on natural genetic variation, which itself was the result of a number of processes, one of which is random mutation. Darwin had no reliable knowledge of genetics, which is essential for any reliable understanding of the operation of natural selection. As a result, while Darwin convinced the scientists of his day of the occurrence of evolution and the mutability of species, he convinced only a minority of biologists that his theory of natural selection was responsible for the origin of species. Natural selection has been overwhelmingly accepted only since about 1940, after the advent of the Modern Synthesis, which was the combination of classical Mendelian genetics, population genetics, systematics, paleontology, and natural selection. More recently, molecular genetics has contributed to the synthesis. Modern evolutionary theory, termed the "Modern Theory of Evolution" or the "Synthetic Theory of Evolution" (and never termed "Darwinian Theory" or "Darwin's Theory"), is totally accepted today by biologists throughout the world. Of course, as is the case with any scientific theory, researchers disagree about specific details, and they are investigating nature to understand and solve these problems. As a result, biologists continue to slowly modify the theory, which is incomplete due to the fact that nature is subtle and scientists are not omniscient.

Creationists in general and the Discovery Institute officials and writers in particular consistently and repeatedly confuse "Darwinian theory" with the modern theory of evolution. The two are not the same. One never knows—when they use the terms "Darwinism" or "Darwinian theory" or "Darwin's theory," as the Discovery Institute authors do in their statement—whether they are referring to Darwin's original theory or to our modern theory of evolution. In context, it is the latter, so their willful confounding of the two theories is deliberately confusing and thus mendacious. They engage in such deception for rhetorical reasons: to personalize their arguments by using the name of their antagonist (Darwin), to create ambiguity or confusion about the true status of evolutionary theory and thus persuade listeners and readers more easily, and to mislead their opponents who might normally see through their debating tricks and reveal them for the sophists that they are. Such tactics are disreputable and are never indulged in by legitimate scientists.

It is correct to interpret creationists' references to "Darwinism" and "Darwinian theory" as references to modern evolutionary theory, and I always choose to do this. Why is this the case? First, because if the creationists are trained in modern biology, as some of them are, then they understand the difference and are being deliberately deceptive, as described above. However, it is also possible that creationists who make this mistake are actually so ignorant that they are unaware of the important distinction. To them, "Darwin's theory" really is the modern theory of evolution. Thus, in either case, it is correct to assume that creationists are referring to the modern theory of evolution whenever they use the term "Darwinism" or "Darwinian theory." But even if they really mean Darwin's original theory, it is possible and equally destructive of the creationists' arguments to take them at their word, as shown below.

Let's examine one of the statements above: "The number of scientists who dissent from Darwin's theory is growing despite their coming under unprecedented personal attacks." In fact, biologists have always largely dissented from the original "Darwin's theory," so this statement is nonsense. If the authors really mean the modern theory of evolution, then it is nonsense for different reasons: first, evolutionary theory—including Darwin's major contribution, natural selection—is accepted by all biologists in the world today, so the statement is false; second, some legitimate biologists "dissent" from some details of the modern theory, but not from its primary tenets of natural selection, ancestral-descendant relationships, universal species descent from an original common ancestor, completely naturalistic and mechanistic processes of species formation, etc., so the statement is misleading; third, some non-biologist scientists have dissented from evolutionary theory, but their arguments have always been unsound, based on an ignorance of the facts of nature and the tenets of the theory, or based on personal ideological biases, and thus easily rejected by biologists, so the statement is deliberately misrepresentative; fourth, only pseudoscientists—such as those associated with the Discovery Institute—have been attacked, and the attacks are not personal but methodologically substantive, so the statement is overly defensive and insulting to their critics.

Now let's focus on the other major claim in the DI statement: "We are skeptical of claims for the ability of random mutation and natural selection to account for the complexity of life [and] are skeptical that natural selection and random mutations alone can explain the development of life." These statements are deliberately misleading because biologists do not believe that only random mutation and natural selection account for the complexity or development of life: many other factors and processes are involved, including crossing over, random mating, reproductive isolation, genetic drift, founder effect, developmental constraints, neutral evolution, macromutations, mass extinctions, sexual selection, historical contingency, heterochrony, neoteny, parallelism, convergence, emergence, possibly species selection or species sorting, etc. Why omit mention of these? Biologists today would indeed claim that all these factors and processes account for the complexity and development of life. What the writers and signers of the DI statement are really saying is that they believe that intelligent design is a factor in the complexity and development of life, but they don't want to actually use the ID term in print because it would reveal their true intentions. This rhetorical trick is deliberately misleading and mendacious.

If these 40 "scientists" desire to demonstrate that their claims are true, all they have to do is write up their research, with the appropriate evidence and arguments that show their claims are true, and publish it in the scientific literature. Why don't they do this? Why should we accept their claims until they do? Creationists and intelligent design theorists sometimes claim that prejudice prevents them from access to the scientific literature, but that's nonsense. I have seen papers published in the scientific literature that attempt to overthrow key tenets of modern evolutionary theory, such as defenses of Lamarckian evolution (inheritance of environmentally-acquired characters) or non-random mutation pressure accounting for evolution (these are, however, repeatedly discredited upon subsequent examination, but they were originally put forward by legitimate scientists with real evidence and good arguments). The true reason creationists and ID theorists don't publish in the scientific literature is because they have no empirical evidence and no good rational explanations for the processes they posit, and peer reviewers will quite justifiably reject papers that omit such necessary information. Creationists need to understand that—no matter how convinced they themselves are with such justifications—wishful thinking and specious arguments will not be enough to convince legitimate scientists. Secretly, of course, they do understand this, which is why they never submit their writings to scientific journals, but rather publish them in their own religious presses, and instead try to convince non-scientists by using political, marketing, advertising, and lobbying techniques of persuasion.

The bottom line is this: no true or legitimate scientist would have signed their name to such a deliberately misleading, confusing, and mendacious statement. I don't know how the Discovery Institute convinced the 40 individuals to sign the statement, but I can say without equivocation that they were being unscientific by doing so. I question both their knowledge of biological evolution and their self-presumed intentions to improve science education. This statement should be rejected and disregarded by all individuals who respect the responsible use of reason and evidence in public communications.

But there's more. The DI open letter, in contrast to the DI statement, does properly refer to "neo-Darwinism" several times (as well as "Darwin's theory") in its criticism that "weaknesses" as well as "strengths" should be included in biology textbooks as required by the state's science curriculum requirements (TEKS). In my written testimony, I carefully explained in detail why inclusion of "weaknesses" of modern evolutionary theory in high school biology textbooks is scientifically warranted, because at that educational level the information presented is reliable knowledge, not hypotheses, and the true "weaknesses" can only be properly studied after years of university and graduate education. Otherwise, biology class would be confusing, frustrating, and non-educational. But what about the inclusion of "weaknesses" of Darwin's original theory, as seemingly requested by the Discovery Institute creationists if we interpret them literally? Here there is another answer: all the biology textbooks contain such weaknesses because all point out that Darwin lacked a proper understanding of genetics, and thus his original theory was weak. Ironically, the Discovery Institute repeated demand that the "weaknesses" of "Darwin's theory" be included in textbooks has already been satisfied by the textbook authors and publishers, since the books all discuss the importance of integrating genetics into the evolutionary process, something that Darwin's original theory did not do.

In conclusion, the true aims of the Discovery Institute supporters are not to improve science education in Texas, but rather to gain an illegitimate advantage by using the political process of science textbook adoption in Texas to (1) have scientifically-inaccurate and unwarranted "weaknesses" about only evolution inserted in textbooks, thereby (2) focusing attention on the topic of evolution so that teachers will be intimidated to avoid or diminish the topic in science classrooms, and ultimately (3) winning the opportunity to change the science curriculum later to include "intelligent design" creationism. This strategy (part of the Discovery Institute-Center for Science and Culture's "wedge strategy") is religiously and politically motivated, and totally avoids the scientific process that legitimate scientists must follow to achieve change in either scientific knowledge or science education. The Discovery Institute's strategy must be resisted—and their tactics rejected—by every Texas citizen who values accurate and legitimate science education in our state's public schools.

Dr. Steven Schafersman is an evolutionary scientist who for over two decades has taught biology, geology, paleontology, environmental science, oceanography, and petroleum geology at the University of Houston, Houston Community College, Miami University of Ohio, and the University of Texas of the Permian Basin. He has also taught chemistry and biology at Permian High School in Odessa, TX. He earned his Ph.D. from Rice University in 1983 for research on the evolution of fossil marine zooplankton. He founded and was president of the Texas Council for Science Education during 1982-1994, when he helped to improve the quality and integrity of biology and geology textbooks and science curricula in Texas. He founded the Texas Citizens for Science in early 2003 to meet the new threats to science education in Texas. The Texas Citizens for Science website is at www.txscience.org.
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